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FORMULARIO UNICO DE SOLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL

SOLICITUD DE:
Patente de Invencién. |:]Patente de Modelo de Utilidad.
DCapitulo ! Capitulo I
Nombre: SHIONOGI & CO., LTD.
@ IDENTIFICACION
SOLICITANTE (71) Direccion: 1-8, Doshomachi 3-chome, Chuo-
ku, Osaka-shi, Osaka 5410045 - JAPON  |cc. [ vt [
Nacionalidad o Domicilio: Osaka - JAPON
Lugar de Constituciéon: JAPON C.E. D " Otro D
Telefono: Fax: Cual
E-mail:
Numero
Nombre: MARGARITA CASTELLANOS A. IDENTIFICACION
REPRESENTANTE
O APODERADO (74)]  Direccion: CARRERA 9 No. 93-09 c.C. NT [
Teléfono: 6107480  Fax: 610 07 06 ce. [ oo []
E-mail:  acastell@impsat.net.co
Numero 39'779.654 TPA 70.819
A Nombre: Masahiro FUJI; Hidenori MIKAMIYAMA; Hitoshi MUR_AI
INVENTOR (ES) (72)] .
Direccion: 12-4, Sagisu 5-chome, Fukushima-ku, Osaka-shi, Osaka 553-0002 - JAPON
Nacionalidad o Domicilio Osaka - JAPON
® pcT(86)
Solicitud Internacional No. PCTiJP02101778 Fecha 27/02/02
Publicacién Internacional No. WO 02/070486 A1 Fecha 12/9/02
@ Titulo (54) "COMPUESTOS HETEROARILO QUE CONTIENEN NITROGENO CON ACTIVIDAD INHI-

BIDORA CONTRA LA INTEGRASA DEL VIH"

Clasificacién Internacional (51)  Abvw. ?laga 4 | | mas

o|qg|

Prioridad (33) Pais de Origen (32) Fecha (31) Numero de Solicitud
JP 01-03-01 2001-57037
six] No [ JP 10-08-01 2001-243530
N[ T2126001 2001-395022
(® Comprobante de pago No. 03-58.894 . Fecha  Agosto 21, 2003

Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina

n ) .




Anexos

Comprobante de pago de la tasa de presentacién de la solicitud.

Documento que acredita la existencia y representacién legal cuando el solicitante sea persona juridica.
Poderes, si fuere el caso, junto con la sustitucién del mismo hecha a mi favor

Documento de cesion del inventor al solicitante o a su causante.

Declaraciones.

Copia de la solicitud internacional (Resumen, descripcion, reivindicaciones, dibujos).

Traduccién de la solicitud internacional al castellano (Resumen, descripcion, reivindicaciones, dibujos).

Copia del examen preliminar internacional efectuado por la Autoridad Internacional de Examen Preliminar (IPEA).
Traduccion del examen preliminar internacional efectuado por la IPEA.

De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licencia o autorizacion de uso de conocimientos tradicionales de las
comunidades indigenas.

De ser el caso, certificado de depésito del material bioldgico.

Arte final 12x12

De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el extranjero por el mismo titular
0 su causante, relacionadas parcial o totalmente con ia invencién de esta solicitud.

De ser el caso, modificaciones efectuadas a la solicitud internacional.
Otros
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FIGURA CARACTERISTICA:
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@ Solicito la concesion de la patente,

NOMBRE: MARGARITA CASTELLANOS ABONDANO

FIRMA: Ma/lQ{Cu,Q/(@L &/)’MM%

C.C. No. 39.779.654 Usaquén - TPA 70.819 C.S.J.

0 1 SET. 2003

Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina. - MCA/gcb. - 4882-FNPCT
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Kadicacion : 03075504 00000000 Folios: 632

Fecha (AND): 2003-09-0% 15:40:29
. Trasite @ 011 FCT-PATENT 379 FASE NAC1 411 PRESENTAC

Dependencia: 2020 DIVISION DE HUEVAS CREACIONES
NIT @ 800176089-._

RECIBO OFICIAL DE CAJA : 03 - 58,894
FECHA : AGOSTOD 21 DE 2003

sestt CONSIGNACION $31te
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TERESA ESPINOSA CONSIGNACION  BANCO POPULAR  050-00110-6 9931989 21/08/2003 11,151,000.00
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/ CANT. RENTISTICO CONCEPTO TGTAL CONCEPTO
1 50005-01-01 SOLICITUDES { TRAMITES DE SOL. DE PATENTE DE IN 400,000.00
TOTAL : $ 460,000.00

SON:  CUATROCIENTOS MIL PESOS
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ALVARO CASTELLANOS M. & CIA.
ABOGADOS
Carrera 9 No. 93-09
Apartado 6349
Bogota, D.C. - COLOMBIA

Senor

Jefe de la Division de Nuevas Creaciones
Superintendencia de Industria y Comercio

Ministerio de Comercio, Desarrollo, Industria y Turismo

E. S. D.

Ref.. PODER conferido por la sociedad SHIONOGI & CO. LTD.

Yo, XIMENA CASTELLANOS ABONDANO, mayor de edad, identificada y domiciliada como
aparece al pié de mi firma, atentamente manifiesto a Uds. que sustituyo en la Dra.
MARGARITA CASTELLANOS ABONDANO, el poder que me confiridé la sociedad
SHIONOGI & CO. LTD., con domicilio en 1-8, Doshomachi 3-chome, Chuo-ku, Osaka-shi,
Osaka 541-0045, JAPON, debidamente legalizado por Apostilla bajo el No. 03188 el dia 21
de Octubre de ‘2(‘)02, con las mismas facultades que me fueron conferidas, para tramitar la
solicitud de Patente de Invencion PCT, entrada en Fase Nacional, para: “COMPUESTOS
HETEROARILO QUE CONTIENEN NITROGENO LOS CUALES POSEEN ACTIVIDAD

INHIBIDORA CONTRA LA INTEGRASA DEL VIH”.

Del Senor Jefe, Acepto
it iyl \ wxg@ﬁg@m\

/{i/mena Castellanos Abondano Margari %e@nos Abondano

C.C. No. 39.773.330 de Usaquén C.C. No. 39.779.654 de Usaquén

T.P.A. No. §8.236 del C.S.J. T.P.A. No. 70.819 del C.S.J.

Carrera 9 No. 93-09 - Bogota, D.C. Carrera 9 No. 93-09 — Bogota, D.C.

Teléfonos: 6107420 - 6107480 Teléfonos: 6107420 — 6107480

Bogota, D.C.

XCA/MCA/4882PCTFN
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 POWER OF ATTORNEY

El {los) suscrito (s)—en_representacion de
Shionogi & Co., Ltd.

1 (we) the undersigned__Shionoqgi & Co., Ltd.

domiciliado (s) en_1~8, Doshomachi 3-chome, Chuo-ku

Osaka-shi, Osaka 541-0045 JAPON

1-8, Doshomachi 3-chome, Chuo-ku

Osaka~-shi, Osaka 541-0045 JAPAN

nombra(n) por el presente a XIMENA CASTELLANOS A. y/o
MARGARITA CASTELLANOS A. abogadas con oficinas en la Carrera 9 No. 93-
09, Bogota - Colombia para

hereby grant(s) Power of Attorney to XIMENA CASTELLANOS A. and/or
MARGARITA CASTELLANOS A. attorneys residing at Carrera 9 No. 93-09
Bogota - COLOMBIA to

y*bbtener la proteccién de mi (nuéstra) propiedad industrial y con este
fig qlitorizamos a dichos apoderados para que nos representen ante
t‘squ}era autoridades o personas de los 6rdenes administrativo,
contencioso-administrativo y judidal en todo lo relacionado con los siguientes
actos y gestiones:

3) Obtencién de patentes de invencion , modelos y dibujos industriales;
registro de marcas de fabrica, de servicio, colectivas o defensivas y de
denominaciones de origen; depésito de nombres y ensefias comerciales; su
renovacién prérroga, inscripcién de traspaso y cambio de nombre o domidilio,
cancelaci6n voluntaria y el registro de licencias de uso de esos derechos;
b) Para la obtencién de Registros Sanitarlos; ¢) Acclones de oposicion,
observacién, cancelacion, nulidad, medidas cautelares y en general los juicios
civiles,. penales administrativos o contencioso- admlnistrauvos que
promovamos.o se nos promuevan, pudiendo en todos los actos y gestiones
arriba determinados sustituir éste mandato, transigir, desistir, recibir, cancelar,
renunclar, aceptar notificaciones y nombrar apoderados judiciales y
extrajudiciales. )

Dado y firmado hoy 18 de Octubre del 2002

and to obtain the protection of my (oun industrial property, fqr which purpose
we authorize the said attorneys to repggs'ent us before any authorities or

"persons, spedally those, adm'inistratlyé_a contentious and judicial, in all matters

conceming the following : _ .

a)'0btention of patents, models and designs; registration .of trademarks,
service, collective and defensive marks, and of designétlbns of origin; the
deposit of commercial names and ensigns; its renewal , extension, recordal
of assignments, change of name or domicile, voluntary canceliation; and the
registration of licenses of use of the above rigths; b) For de obtention of
Sanitary Registrations; ) Actions of opposition, cancellation, nullity,
infringement, granting of licenses; and in general the civil, criminal and
administrative suits related to those rigths; actions and suits instituted by us
or against us; and that in all the above matters they may substitute this
Power of Attorney, compromise, desist, cancel, receive, renounce, accept

notifications and appoint attorneys in fact, in or out of Cm)rt_.
Given and signed this 18th day Of Octobe r." 2002

in Osaka, JAPAN

en Osaka, JAPON

Por ‘ Shionogi & Co., Ltd.

gy _ Motozo SHIONO, PreSLdent
Shionogi & Co.,’ Ltd.

Motozo SHIONO - Presidente

(Notary should execute on other side)
(Consular legalization necessary)

70sakALEGAL AFFAIRSBUREAU

| 'NOTARY,

ALVARO CASTELLANOS M &CIA

(Notary should execute on other side)
(Consular legalization necessary)

g~ %«:

1-2, HIRANO-MACH], 2-CHOME,
CHUO-KU, OSAKA JAPAN

ABOGADOS COLOMBIA

Carrera 9 No. 93-09 - P.0. Box 6349 - Bogot4, Colombia.
S.: (571) 610 7420 /60 / 80 - Fax. (571) 610 0706 - e-mail acastell@mpsat.net.co
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APOSTILLE

(Convention de La Haye du 5 octobre 1961)

Country: JAPAN
This public document
has boecn signed by

acting in the capacity of

Isao ABE

Notary Public of the Osaka

Legal Affairs Bureau

bears the scal/stamp of

Isao ABE, Notary Public

. Certified

at Osaka

by the Ministry of Foreign Affairs

No. 03188

5 0CT.21.2002

10.  Signature:

7 S8

Takeshi SATO

For the Minister for Foreign Affairs
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Reglstered No. 8 2 0 /2002

NOTARIAL CERTIFICATE

LTD a corporatlon ex1st1ng under the laws of Japan and residing at 1-8, -
Doshomachi 3-chome, Chuo-ku, Osaka, Japan, who has been authorized to grant
Power of Attorney, has stated by his agent, Asako HIRATA, in my presence that
said Motozo SHIONO acknowledged himself to have singed the Power of
Attorney attached hereto.

At the office of Isao ABE, Osaka, Japan
On this 18" day of October, 2002

en Al
e

Isao ABE
NOTARY " °

Osaka Lega] Affaxrs Bureau
1-2, Hirano- Machl 2- Chome
Chuo- ku, Osaka Japan

LOSAKALEGAL AFFAIRSBUREAU

L NOTARY. |

*\1-2 HIRANO-MACHI, 2-CHOME,
N\ CHUOKU, OSAKA JAPAN

% ,
. : _ o . : ey L€ L 9
. e ) e % e carab e e & e e e e e v —— M NQ‘ A‘R‘ A . ,m IXTES '{i - e

_\_,“_ i e

This is to cerufy that Motozo SHIONO, Presxdent of SHIONOGI & CO., - ._,I

—r
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CERTIFICATE

This is to certlfy that the annexed Notarial Certificate has
been executed by Notary,

duly authonzed and practising in Osaka :
Japan,

and that the Official Seal appeanng on the same is genuine,

- Date 02.10.27

Director of the Osaka Legal Affairs Bureau
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TRADUCCION OFICIAL No. 02-1101 -

de un documento escrito en INGLES, el cual para su identificacion lleva el

sello de la Traductora e Intérprete Oficial, Res. 2755/68 y 01144/97 de

Minjusticia, al igual que la presente. mmsee-
CERTIFICADO NOTARIAL

La presente es para certificar que Motozo SHIONO, Presidente de

=z -SHIONIGI & CO., LTD. una sociedad existente bajo las leyes del Japén y ?-

‘residente en 1-8, Doshomachi3-chome, Chuo-ku, Osaka, Japén, quien ha

sido autoriz‘ado para otofgar Poder, ha manifestado por medio de su
agente, Asako HIRATA, en mi presencia que dicho Motozo SHIONO
reconoci6é €l mismo haber firmado el Poder adjunto al presente.
En la oficina de isao ABE, Osaka, Japon
Hoy dia 18 de Octubre de 2002
(fdo) ilegible
Isao ABE
NOTARIO
Oficina De Asuntos Legales de Osaka
1-2, Hirano- machi, 2-Chome,
Chuq—k_u, Oéaka, Japon
(Sello) Oficina de Asuntos Legales de Osaka
NOTARIO

1-2, Hirano-Machi, 2-chome,

IVEIRA
X
SNO 2




Chuo-ku, Osaka, Japén
CERTIFICADO
La presente es para certificar que la firma que aparece anteriormente ha sido
impuesta por Notario, debidamente autorizado y en ejercicio en Osaka, Japén, y
qUe el sello oficial que aparece en él mismo es auténtico.

Fecha: 02.10.21 ! '

Director de la Oficina de Asuntos Legales de Tokyo

APOSTILLA P o
(Convencién e La Haya del 5 de Octubre df;f_lé6 1) ‘ g
1. Pais: JAPON . u
Este documento publico : ‘ . g

2. ha sido firmado por Isao ABE

3. actuando en su caracter de Notario Publico de la Oficina de Asuntos

Legales de Osaka ST ™
UG ;‘;

4. lleva el sello de Isao ABE, Notario Publico ST -
v ~ 3 : Wliy

. G B

Certificado S

. ]

5. en Osaka 6. E1 21 de Gctubre'de 2002 |}
E S 2

b ..

7. por el Ministerio de Relaciones Exteriores

8. No. 03188
9. Sello: 10: Firma

(fdo) T. Sato
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|2

Takeshi SATO

Por el Ministro de Relaciones Exteriores.

Es traduccion fiel y completa, a la cual me remito, : !

e ). e e

DORA DUQUE DE BERNAL o
TREDUCTORN E IMTERPRETE OF{CIAL
RES. 02755/68 Y 01144797 - timsysTICIA

Bogota, Noviembre 13, 2002

taY o cagas
A

| REP. DE COLOMBIA '
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CESION

El (tos) suscrito (s)
Masahiro FUJIL
Hidenori MIKAMIYAMA
Hitoshi MURAI

en conmderacuon al pago de la suma de

(.81:00 ), que he (mos)
recnbldo, por el presente documento cedo
(cedemos) a

Shinogi & Co., Ltd.

una compaiia constituida de conformidad con las
leyes del JAPON

con oficinas en 1-8, Doshomachi 2-chome,
Chuo-ku, Osaka-shi, Osaka 541-0045 JAPON

/ todos los derechos y titulos sobre la invencién
denominada
"COMPUESTOS HETEROARILO QUE CONTIENEN
NITROGENO CON ACTIVIDAD INHIBIDORA CONTRA
LA INTEGRASA DEL VIH"

EL CESIONARIO firma también el presente y
declara que acepta dicha cesion
Dadoy firmado hoy 8 de Agosto del 2003

en Osaka, JAPON

OsaxalecaL ArrairsBUREAU

‘NOTARY,

/3

A TENTS

ASSIGNMENT

The undersigned
Masahiro FUJI
Hidenori MIKAMIYAMA
Hitoshi MURAL

m %onSI%%rauon of the sum of
......................................... ), the receipt of which
cs hereby acknowledged, by these presents do sell,
assign and transfer unto

Shionogi & Co., Ltd.

a corporation organized under the laws of

Japan

having a place of business at
1-8, Doshomachi 3-chome,
Osaka 541-0045 JAPAN

all rights and title to the invention related to
NITROGEN~CONTAINING HETEROARYL COMPOUNDS
HAVING INHIBITORY ACTIVITY HIV INTEGRASE

Chuo-ku, Osaka-shi

THE ASSIGNEE signs these presents and declares
that accepts the aforesaid assignment

Given an signed this 8th day of August, 2003

in Osaka, JAPAN

%1//\,//«;\—\. ;—v

Masahiro FUJY
H,‘M\,‘ob—; M;‘:m\,m;«lﬂwlz\

Hidenori MIKAMIYAMA v

/fﬂgéwg ;%?%Q“J

1-2, HIRANO-MACH], 2-CHOME, nveniers Hitoshi HURAL
N\_ CHUO-KU, OSAKA JAPAN '
| /]/1/15 R Ao
ASsSignee 26 SHIONO, President

ALVARO CASTELLANOS M. & CIA. it

ABOGADOS COLOMBIA

b b
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(TRANSLATION)

Registered No. 5 5 6 /2003

This is to certify Motozo SHIONO, President of SHIONOG! & CO., LTD.,
a corporation existing under the laws of Japan and residing at 1-8, Doshomachi 3-
chome, Chuo-ku, Osaka, Japan,——————— Masahiro FUJI, Hidenori
MIKAMIYAMA and Hitoshi MURAL have stated by their agent, Asako HIRATA
in my very presence that said Motozo SHIONO, Masahiro FUJI, Hidenori
MIKAMIYAMA and Hitoshi MURAI ackncwledged themselves to have signed

the attached document.

At the office of Isao ABE, Osaka, Japan
On this 8" day of August, 2003

/ Isao ABE

NOTARY

Osaka Legal Affairs Bureau
1-2, Hirano-Machi, 2-Chome,
Chuo-ku, Osaka Japan

OsAxALEGAL A\FFA\RSBUREAU ’

( "'NOTARY,

| CHOME,
1-2, HIRANO-MACHL 2-
N\ CHUO-KU, OSAKA JAPAN

o g
ixEsta copva ‘,o-n_-de con el ongm!ﬂ.
Gque tuve ol b

NOTARIO C ARENTAY!JNO "3
gmxm eI RRGAR AR

/

3



-

3

L\

R B

xmsnRmEaEA [ B I

T 164 8 5 8 gt

iz an s { S 4s

CORIADOHEE, EBB ORI AR
-%wmmugcuvcuttwv&u,
MO, TR, BEEOLOTH B = &
B B

¥h15%€881 18
¥R % B g

AEEBRE N th (E

CERTIFICATE
This is to certify that the annexed Notarial Certificate has
been exccuted by Notary,duly authorized and practising in Osaka,

Japan, and that the Official seal appcaring on the same is genuine.
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de un documento escrito en INGLES, el cual para su identificacion lleva el
sello de la Traductora e Intérprete Oficial, Res. 2755/68 y 01144/97 de
Minjusticia, al igual que la presente.----«-=co-meeeeeeoooo o
(Anexos a un documento de cesion a favor de Shionogi & Co., Ltd.)
(Sello notarial) OFICINA DE ASUNTOS LEGALES DE OSAKA
NOTARIO - 1-2, Hirano-Machi, 2-chome - Chuo-ku, Osaka, Japon
Registro No. 556 /2003
La presente es para certificar que Motozo SHIONO, Presidente dec
SHIONIGI & CO., LTD. una sociedad existente bajo las leyes del Japén y
residente en 1-8, Doshomachi3-chome, Chuo-ku, Osaka, Japon,
—Masahiro FUJI, Hidenori MIKAMIYAMA e Hitoshi MURAI han
manifestado por medio de su agente Asako HHIRATA en mi presencia que
dicho Motozo SHIONO , Masahiro FUJI, Hidenori MIKAMIYAMA e Hitoshi
MURAI reconocieron elios mismos haber firmado el documento adjunto.
En la 6ﬁcina de Isao ABE, Osaka, Japon
Hoy diab 8 de Agosto de 2003
{(fdo) ilegible
Isao ABE
NOTARIO
Oficina De Asuntos Legales de Osaka
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Chuo-ku, Osaka, Japon
(Sello) Oficina de Asuntos Legales de Osaka
NOTARIO
- 1-2, Hirano-Machi, 2-chome,
Chuo-ku, Osaka, Japon
CERTIFICADO
La presente es para certificar que la firma que aparece anteriormente ha sido
impuesta por Notario, debidamente autorizado y en ejercicio en Osaka, Japon, y
que el sello oficial que aparece en el mismo es auténtico.
Fecha: 03.8.11
Director de la Oficina de Asuntos Legales de Tokyo
APOSTILLA
(Convencion e La Haya del 5 de Octubre de 1961)
1. Pais: JAPON
Este documento publico
2. ha sido firmado por Isao ABE
3. actuando en su caracter de Notario Publico de la Oficina de Asuntos
Legales de Osaka
4. lleva el sello de Isao ABE, Notario Pablico
Certificado

5. en Osaka 6. El 11 de Agosto de 2003
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7. por el Ministerio de Relaciones Exteriores
8. No. 02967
9. Sello: 10: Firma
- : (fdo} K. Tsujii
K Tsujii

Por el Ministro de Relaciones Exteriores.

Es traduccion fiel y completa, a la cual me remito,

Bogota, Agosto 26, 2003 '
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DESCRIPTION

Nitrogen-containing heteroaryl compounds having inhibitory activity against HIV
integrase

Technical Field

The present invention relates to novel compounds having antiviral activities, in
detail nitrogen-containing heteroaryl compounds having inhibitory activity against HIV
integrase and a pharmaceutical composition containing the same, especially an anti-
HIV agent. '

Background Art

Among viruses, human immunodeficiency virus (HIV), a kind of retrovirus, is
known to cause acquired immunodeficiency syndrorae (AIDS). The therapeutic agent
for AIDS is mainly selected from a group of reverse transcriptase inhibitors (e.g., AZT,
3TC) and protease inhibitors (e.g., Indinavir), but they are proved to be accompanied by
side effects such as nephropathy and the emergence of resistant viruses. Thus, the
development of anti-HIV agents having the other mechanism of action has been desired.

On the other hand, a combination therapy is reported to be efficient in treatment
for AIDS because of the frequent emergence of the rssistant mutant by Balzarini, J. et
al, Proc. Natl. Acad. Sci. USA 1996, 93, p131£2-13157. Reverse transcriptase
inhibitors and protease inhibitors are clinically used as an anti-HIV agent, however

agents having the same mechanism of action often exhibit cross-resistance or only an

additional activity. Therefore, anti-HIV agents haviﬁg the other mechanism of action

are desirsd.

Some integrase inhibitprs have recently been reported, for example, 1,3-dioxo
butenoic acid group or 1,3-propandione group described in W099/50245, W099/62520,
W099/62897, W099/62513, WO00/39086 and WOOl/OO578.

Additionally, benzimidazole derivatives, anti-platelet agents are described in
Chem. Pharm. Bull. 42(3) 560-569 (1994). They have similar structures to those of the
present invention compounds.

W098/45_,269 and J. Med. Chem. 2000, 43, 1633-1540 describe the following
compounds with inhibitory activity against HIV integrase.
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Wherein RP is hydroxy or alkoxy, Z° is alkylene or alkenylene, R' is optionally
substituted aryl or optionally substituted heteroaryl. :
Furthermore, in US 3113135, 5-benzyl-7-acetyl-8-hydroxyquinoline and 5-

phenyl-7-acetyl-8-hydroxyquinoline are described. .
Under the above circumstance, the developmenf‘ of a novel integrase inhibitor has

been desired.

Disclosure of Invention '
The present inventors have intensively studied to find that a novel nitrogen-

containing heteroaryl compound, namely, a compound; of the formula (I):
Y

No9oN
.29

(wherein .

is' a condensed nitrogen-containing heterocycle !(A ring is nitrogen-containing
heterocycle; B ring is carbon ring or heterocycle; Z¢, Z® and Z° each is independently

carbon atom or nitrogen atom);

i
]
L}
]

Y is hydroxy, mercapto or amino;

R* is a group of the formula:

(wherein C ring is nitrogen-containing heteroaryl)

or a group of the formula:
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X

.,

R

(wherein X is oxygen atom, sulfur atom or NH; RE is hydrogen or a group selected from
the substitution group A);

and at least one of A ring, B ring and R* is substituted with a group of the
formula: -Z!-Z%2-Z%-R'(wherein Z' and Z® each is independently a bond,
optionally substituted alkylene or optionally substituted alkenylene; Z2 is a
bond, optionally substituted alkylene, optionally substituted alkenylene, -
CH(OH)-, -S-, -SO-, -80;-, -SO;NR2-, -NR2S0;-, -O-, -NR%., -NR2CO-, -CONR?.,
-C(=0)-0-, -0-C(=0)- or -CO-; R? is hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted aryl or optionally
substituted heteroaryl; R! is optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted cycloalkyl, optionally
substituted cycloalkenyl or optionally substituted heterocycle.);

and A ring, B ring or R4 is optionally substituted with one to six group(s)
selected from the substitution group A at any position except for the position,
at which the group shown by the above-mentioned formula :-Z'.-Z%.Z3.R!
(wherein Z!, Z%, Z% and R! are the same meanings as above.) is substituted ,
each broken line shows the presence or absence of a bond, except that each
neighboring broken line simultaneously shows the presence of a bond,
provided a compound of the formula :

0O OH

N 22
RB' \ \R1'

F
(wherein R® is hydroxy or alkoxy, Z? is alkylene or alkenylene, R! is optionally
substituted aryl or optionally substituted heteroaryl.), 5-benzyl-7-acetyl-8-
hydroxyquinoline and 5-phenyl-7-acetyl-8-hydroxyquinoline are excluded.), (hereinafter
referred to as “a compound of the present invention”), a prodrug, a pharmaceutically
acceptable salt or a solvate thereof has inhibitory activity against integrase.

Moreover, the present inventors have discovered that a compound of the present

. invention and a pharmaceutical composition containing the same are useful as an

antiviral agent, an antiretroviral agent, an anti-HIV agent, an anti-HTLV-1 (Human T

cell leukemia virus type 1) agent, an anti-FIV (Feline immunodeficiency virus) agent or
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an anti-SIV (Simian immunodeficiency virus) agent, especially an anti-HIV agent, an

integrase inhibitor, to accomplish the present invention.

The present invention provides a compound of the present invention, a prodrug, a
pharmaceutically acceptable salt or a solvate thereof, a pharmaceutical composition
including them as active ingredients, an antiviral agent, an anti-HIV agent, an
integrase inhibitor and a mixture of anti-HIV agents. These are especially useful not
only as an anti-HIV agent but also as an anti-AIDS agent for diseases including AIDS
and AlDS related clinical symptom, for example, AIDS related complication (ARC),
persistent generalized lymphadenopathy(PGL), Kaposi sarcoma, pneumocystis carini
pneumonia, sudden thrombocy topenic purpura, AIDS relaied neurological symptom,
for example, AIDS dementia complications, AIDS-associated encephalopathy, multiple
sclerosis or tr'opical spastic paraparesis, and anti-HIV antibody positive and HIV
positive symptom in asymptomatic patients.

The present invention is,

(1) acompound of the formula (I):
Y

A .
AN /k =N

24

79
)

1s a condensed nitrogen-containing heterocyéle (A ring is nitrogen-containing
heterocycle; B ring is carbon ring or heterocycle; Z*, Z° and Z° each is independently
carbon atom or nitrogen atom);

Y is hydroxy, mercapto or amino;

R* is a group of the formula:

(wherein C ring is nitrogen-containing heteroaryl)

or a group of the formula:
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(wherein X is oxygen atom, sulfur atom or NH; R® is hydrogen or a group selected from
the substitution group A);

and at least one of A ring, B ring and R is substituted with a group of the formula: -Z!-
Z%.Z3.RY(wherein Z' and Z® each is independently a bond, optionally substituted
alkylene or optionally substituted alkenylene; Z? is a bond, optionally substituted
alkylene, optionally substituted alkenylene, -CH(CH)-, -S-, -SO-, -SO,-, -SO,NR2-, -
NR280,-, -O-, -NR*, -NR*CO-, -CONR?., -C(=0)-0-, -0-C(=0)- or -CO-; R?is hydrogen,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted aryl
or optionally substituted heteroaryl; R' is optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted cycloalkyl, optionally substituted
cycloalkenyl or optionally substituted heterocycle.);

and A ring, B ring or R4 is optionally substituted with one to six group(s) selected from
the substitution group A at any position except for the position at which the group
shown by the above-mentioned formula :-Z!-Z%-Z%R! (wherein Z!, Z%, Z°® and R!' are the
same meanings as above.) is substituted, each broken line shows the presence' or
absence of a bond, except that each neighboring broken line simultaneously shows the
presence of a bond, provided a compound of the formula:

O CH
2'
" Na 2
&
(wherein R®" is hydroxy or alkoxy, Z*" is alkylens or alkenylene, R!’ is optionally
substituted aryl or optionally substituted heteroaryl), benzyl5-benzyl-7-acetyl-8-

R"

bydroxyquinoline and 5-phenyl-7-acetyl-8-hydroxyquinoline are excluded.

The substitution group A is halogen, alkoxycarbonyl, carboxy, optionally substituted
alkyl, alkoxy, alkoxyalkyl, nitro, hydroxy, optionally substituted alkenyl, alkynyl,
alkylsulfonyl, optionally substituted amino, alkylthio, alkylthioalkyl, haloalkyl,
haloalkoxy, haloalkoxyalkyl, cycloalkyl, cycloalkenyl, oxo, thioxo, alkylenedioxy,
alkylene, alkenylene, nitroso, azide, amidino, guanidino, cyano, isocyano, mercapto,
optionally substituted carbamoyl, sulfamoyl, sulfoamino, formyl, alkylcarbonyl,
alkylcarbonyloxy, hydrazino, morpholino, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted heterocycle, optionally substituted
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aralkyl, optionally substituted heteroaralkyl, optionally substituted aryloxy, optionally
substituted heteroaryloxy, optionally substituted arylthio, optionally substituted
heteroarylthio, optionally  substituted aralkyloxy, optionally  substituted
heteroaralkyloxy, optionally substituted aralkylthio, optionally substituted
heteroaralkylthio, optionally substituted aryloxyalkyl, optionally substituted
heteroaryloxyalkyl, optionally substituted arylthioalkyl, optionally substituted
heteroarylthioalkyl, optionally substituted arylsulfonyl, optionally substituted
heteroarylsulfonyl, optionally substituted aralkylsulfonyl and optionally substituted
heteroaralkylsulfonyl), a prodrug, a pharmaceutically acceptable salt or a solvate
thereof,

(2) a compound according to the above (1) wherein a nitrogen atom neighboring 7Z° on
A ring binds Lo a neighboring atom with a double bond and to another neighboring atom
with a single bond, a prodrug, a pharmaceutically acceptable salt or a solvate thereof,

(3) acompound according to the above (1) wherein

24/‘\\ zg'/'N

BisA

(wherein A ring, B ring, Z*, Z° and Z° are the same meanings as above (1)) is a condensed
nitrogen-containing heterocycle, a prodrug, a pharmaceutically acceptable salt or a
solvate thereof,

(4) acompound according to the above (1) (wherein at least one of Aring, B ring and R4
is substituted with a group of the formula: -Z'-Z2-Z3.R'(wherein Z', Z%, Z° and R' are the
same meanings as above (1)), and the other parts are optionally substituted with groups

selected from the substitution group A), wherein A ring of
Y

Q/N

5

(wherein Z*, Z%, Z°, Y and R* are the same meanings as above (1)) is the formula:

26
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and B ring is the formula:
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(wherein Y and R* are the same meanings as above (1)) or A ring is the formula:

&

FN AN _N FN,
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and B ring is the formula:
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(wherein Y and R* are the same meanings as abovei (1)) or
A ring is the formula: !
N
N7
T
Yy
5 and B ring is the formula:

e RA ~ N’%’t“ t
d L |

(wherein Y and R* are the same meanings as above 1), a prodrug, a pharmaceutically

acceptable salt or a solvate thereof,

(5) acompound according to the above (4) (whereilll at least one of Aring, B ring and R*
10  is substituted with a group of the formula:-Z!-Z2- Zs:R‘(wherein Z', 7%, 7% and R! are the

same meanmgs as above (1)), and the other parts ale optionally substituted with groups

selected from the substitution group A), wherein
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" L
R\Z4’ \\Zg’/’N
GO

(wherein Z*, Z°, Z°, Y and R* are the same meanings as above(1)) is the formula:
Y

RA N

A

77
(wherein Y and R* are the same meanings as above(l)); 77 is an oxygen atom, a sulfur
atom,-CH=CH- or NH), a prodrug, a pharmaceutically acceptable salt or a solvate
thereof, .
(6) a compound according to any one of the above (1) to (5) wherein a group selected
from the substitution group A is halogen, alkoxycarbonyl, carboxy, optionally
substituted alkyl, alkoxy, alkoxyalkyl, nitro, bydroxy, optionally substituted alkeny],
alkynyl, alkylsulfonyl, optionally substituted amino, alkylthio, alkylthioalkyl, haloalkyl,
haloalkoxy, haloalkoxyalkyl, cycloalkyl, cycloalkenyl, oxo, alkylenedioxy, alkylene,
alkenylene, azide, cyano, mercapto, optionally substituted carbamoyl, sulfamoyl,
sulfoamino, formyl, alkylcarbonyl, alkylcarbonyloxy, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted heterocycle, optionally
substituted aralkyl, optionally substituted heteroaralkyl, optionally substituted aryloxy,
optionally substituted heteroaryloxy, optionally substituted arylthio, optionally
substituted heteroarylthio, optionally substituted aralkyloxy, optionally substituted
heteroaralkyloxy, optionally substituted aralkylthio, optionally substituted
heteroaralkylthio, optionally substituted aryloxyalkyl, optionally substituted
heteroaryloxyalkyl, optionally substituted arylthioalkyl, optionally substituted
heteroarylthioalkyl, optionally substituted arylsulfonyl, optionally substituted
heteroarylsulfonyl, optionally substituted aralkylsulfonyl or optionally substituted
heteroaralkylsulfonyl, a prodrug, a pharmaceutically acceptable salt or a solvate
thereof,
() a compound according to the above (6) wherein a group selected from the
substitution group A is halogen, optionally substituted alkyl, alkoxy, hydroxy, optionally
substituted alkenyl, optionally substituted amino, cyano, optionally substituted
carbamoyl, optionally substituted aryl, optionally substituted heteroaryl, optionally

29
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substituted heterocycle, optionally substituted aralkyl or optionally substituted
aryloxyalkyl, a prodrug, a pharmaceutically acceptable salt or a solvate thereof,

(8 a compound according to any one of the above (1) to (7) wherein the formula: -Z!-
Z2-Z3-R! is the formula: -Z'-Z%-Z°-R! (wherein Z' is a bond or alkylene; Z3 is a bond; Z2 is
optionally substituted alkylene, alkenylene, -S- or -O-; R! is optionally substituted aryl,
optionally substituted heteroaryl or optionally substituted cycloalkyl), a prodrug, a
pharmaceutically acceptable salt or a solvate thereof,

(9) acompound according to any one of the above (1) to (8) wherein R* is the formula:

(wherein C ring is the same meaning as above(l)), a prodrug, a pharmaceutically
acceptable salt or a solvate thereof,

(10) a compound according to the above (9) wherein an atom neighboring the atom at
the bonding position on C ring is nitrogen atom which binds to the neighboring atom
with a double bond and to another neighboring atom with a single bond, a prodrug, a
pharmaceutically acceptable salt or a solvate thereof,

(11) a compound according to the above (10) wherein an atom neighboring the atom at

the bonding position on C ring is nitrogen atom which binds to the neighboring atom

with a double bond and to another neighboring atom with a single bond, and another.

atom neighboring the atom at the bonding position is a heteroatom, a prodrug, a
pharmaceutically acceptable salt or a solvate thereof,

(12) a compound according to the above (9) (wherein at least one of A ring, B ring and
C ring is substituted with a group of the formula: -Z!-Z2-Z3-R!(wherein Z!, 72, Z° and R!
are the same meanings as above (1)), and the other parts are optionally substituted with

groups selected from the substitution group A), wherein the formula:

(wherein C ring is the same meaning as above (1)) is the formula:

10

30
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0
, a prodrug, a pharmaceutically acceptable salt or a solvate thereof,
(13) a compound according to any one of the above (9) to (12) wherein C ring is
substituted with a group of the formula:-Z'-Z2-Z3-R'(wherein 2!, Z2, Z° and R! are the
same meanings as above (1)), a prodrug, a pharmaceutically acceptable salt or a solvate
thereof, :
(14) a compound according to any one of the above (1) to (8) (wherein at least one of A
ring, B ring and R®is substituted with a group of the formula:-Z!.Z2.Z3.R!(wherein Z', Z?,
Z® and R! are the same meanings as above (1)), and the other parts are optionally
substituted with groups selected from the substitution group A), wherein RA is the

formula;

X

i,

R

(wherein X and RB are the same meanings as above (1)), a prodrug, a pharmaceutically
acceptable salt or a solvate thereof,

(15) a compound according to the above (14) (wherein at least one of A ring, B ring or
RPis substituted with a group of the formula:-Z'-Z%-Z3-R'(wherein Z', 72, Z% and R! are
the same meanings as above (1)), and the other parts are optionally substituted with
groups selected from the substitution group A), wherein X is oxygen atom, RBis hydroxy,
alkoxy, optionally substituted amino, optionally substituted beteroaryl or optionally
substituted aryl, a prodrug, a pharmaceutically acceptable salt or a solvate thereof,

(16) a compound according to the above (14) or (15) wherein R is substituted with a
group of the formula :-Z!-Z%-Z%-R!(wherein Z!, Z2, Z3 and R! are the same meanings as
above (1)), a prodrug, a pharmaceutically acceptable salt or a solvate thereof,

(17) a compound according to any one of the above (1) to (16) wherein A ring or B ring
is substituted with a group of the formula :-Z'-Z2-Z3-R!(wherein Z!, Z2, Z% and R! are the

11

3!
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same meanings as above (1)), a prodrug, a pharmaceutically acceptable salt or a solvale
thereof,

(18) a compound according to the above (1) which is the formula:

O OH

(wherein R® is hydrogen or a group selected from the substitution group A, 78 is =C(-RY-
or =N-, at least one of R®to R® is the formula :-Z!-Z2-Z%-R!(wherein Z', 2%, 7° and R! are
the same meanings as above (1)), the others are hydrogen or groups selected from the
gubstitution group A), a prodrug, a pharmaceutically acceptable salt or a solvate
thereof,

(19) a compound according to the above (18) wherein R® is hydroxy, alkoxy, optionally
substituted amino, heterocycle, heteroaryl or aryl, Z° is =C(-R")-, at least one of R*to R®
is the formula :-Z!-Z%-Z%-R'(wherein 7! and 7 are bonds, Z? is a bond, alkylene or
alkenylene, R! is optionally substituted aryl (the substituents are alkyl, halogen, alkoxy,
haloalkyl and/or azide)), the others are aralkyl optionally substituted with halogen,
hydrogen, halogen or alkyl, a prodrug, a pbarmaceutically acceptable salt or a solvate
thereof,

(20) a compound according to the above (1) which is the formula:

R’ 0 OH

R'0 R® pA N
(wherein RP is aryl, heteroaryl, cycloalkyl, cycloalkenyl or heterocycle, Z8 is =C(-R%- or
=N-, at least one of R*to R'%is the formula :-Z!-Z-Z3-R'(wherein Z!, 7, Z° and R! are the
same meanings as above (1)), the others are hydrogen or groups selected from the
substitution group A), a prodrug, a pharmaceutically acceptable salt or a solvate
thereof,

(21) a compound according to the above (20) wherein R® is heteroaryl, 78 is =C(-R%)-, at
least one of R3 to R is the formula ..71.72.73 R} (wherein Z' and Z? are bonds, 72 is

alkylene, R' is optionally substituted aryl (the substituents are alkyl, halogen, alkoxy,

12

32
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haloalkyl and/or azide)), the others are hydrogen, alkyl or halogen, a prodrug, a
pharmaceutically acceptable salt or a solvate thereof,
(22) acompound according to the above (1) which is the formula:

R'! :

(wherein C ring is nitrogen-containing heteroaryl, Y is hydroxy or mercapto, 2% is =C(-
R9-, or =N-, Z7 is -N(-R?-, -S- or -O-, at least one of R®to R® and R" to R'® is the
formula :-Z'-Z2-Z3-R!(wherein Z!, 72, 73 and R! are the same meanings as above (1)), the
others are hydrogen or groups selected from the substitution group A), a prodrug, a
pharmaceutically acceptable salt or a solvate thereof,

(23) a compound according to the above (22) wherein C ring is 1,3,4-oxadiazol-2-yl,
oxazol-2-yl, thiazol-2-yl, 1,3,4-thiadiazol-2-y), 1,2,4-triazol-3-yl, imidazol-2-yl or
pyrimidin-2-yl, Z° is =C(-R%-, or =N-, Z7 is -N(-R%)-, -S- or -O-, at least one of R* to R° and
R" to R¥is the formula :-Z'-Z2-Z3-R! (wherein Z' is a bond or alkylehe, Z? is a bond,
alkylene optionally substituted with aryl, alkenylene, -O- or -NH-, Z%is a bond, R! is
optionally substituted aryl (the substituents are alkyl, halogen, alkoxy, haloalkyl and/or
azide ), optionally substituted heteroaryl (the substituents are alkyl, halogen, alkoxy,
haloalkyl and/or azide ) or optionally substituted cycloalkyl (the substituents are alkyl,
halogen, alkoxy, haloalkyl and/or azide )), the others are hydrogen, halogen, optionally
substituted alkyl (the substituents are halogen, alkoxycarbonyl, carboxy, alkoxy,
hydroxy, optionally substituted carbamoyl (the substituent is alkyl ), alkenyloxy and/or
phthalimide), aralkyl optionally substituted with halogen, aryl optionally substitutéd
with halogen, carbamoyl optionally substituted with alkyl, amino optionally substituted
with acyl or alkylthio, a prodrug, a pharmaceutically acceptable salt or a solvate
thereof,

(24) a compound according to the above (1) which is the formula:

o) OH
A
R'8 210/ RS
R'7

13
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(wherein R is hydrogen or a group selected from the substitution group A, Z'° is -C(-
R'®)= or ~N=, at least one of R' to R'® is the formula:-Z'-7Z%-Z3-R'(wherein Z!, 72, Z% and
R! are the same meanings as above (1)), the others are hydrogen or groups selected from
the substitution group A), a prodrug, a pharmaceutically acceptable salt or a solvate
ther'eof,

(25) a compound according to the above (24) wherein R'® is the formula :-Z!-Z2-Z3.
RY(wherein 7', 72, Z® and R' are the same meanings as above (1)), a prodrug, a
pharmaceutically acceptable salt or a solvate thereof,

(26) a compound according to the above (24) wherein R!*is hydrogen, alkyl, alkenyl,
halogen, haloalkyl, alkoxy, haloalkoxy or optionally substituted amino, 2 prodrug, a
pharmaceutically acceptable salt or a solvate thereof,

(27) a compound according to the above (24) wherein RP is hydroxy, alkoxy, optionally
substituted amino, alkyl, cycloalkyl or aryl, at least one of R!'* to R'® is the formula :-Z!-
Z%.7Z3-R! (wherein Z' and Z° are bonds, Z? is alkylene, R! is optionally substituted aryl
(the substituents are alkyl, halogen, alkoxy, haloalkyl and/or azide)), the others are
hydrogen, halogen, optionally substituted alkyl (the substituents are alkoxycarbonyl
and/or carboxy), optionally substituted alkenyl (the substituents are alkoxycarbonyl
and/or carboky), aryl, aralkyl optionally substituted with halogen, optionally
substituted carbamoyl, cyano or formyl, a prodrug, a pharmaceutically acceptable salt
or a solvate thereof,

(28) a compound according to the above (24) wherein RE is hydroxy, alkoxy, optionally
substituted alkyl (the substituents are alkoxy and/or optionally substituted amino),
optionally substituted aryl, optionally substituted heteroaryl, cycloalkyl or optionally
substituted amino (the substituents are alkyl and/or alkoxy), R'" is hydrogen, alkyl,
alkenyl, balogen, haloalkyl, alkoxy, haloalkoxy or optionally substituted amino, one of
R and R'® is the formula :-Z!-Z2.Z%-R!(wherein Z' and Z3 are bonds, 72 is alkylene, R! is
optionally substituted aryl (the substituents are alkyl, halogen, alkoxy, haloalkyl and/or
azide)), the other is hydrogen, alkyl or halogen, R'” is hydrogen, halogen, optionally
substituted alkyl (the substituents are alkoxycarbonyl, carboxy, alkoxy, optionally
substituted amino and/or optionally substituted carbamoyl (the substituents are alkyl
and/or alkylene)), optionally substituted alkenyl (the substituents are alkoxycarbonyl,
carboxy and/or optionally substituted carbamoyl), opﬁional]y substituted carbamoyl (the
substituents are alkyl, alkylene, alkoxyalkyl, aralkyl, aryl and/or heteroaryl),
alkoxycarbonyl, carboxy, alkoxy, optionally substituted sulfamoyl, optionally
substituted amino, cyano or formyl, R'® is hydrogen, alkyl or halogen, a prodrug, a

pharmaceutically acceptable salt or a solvate thereof,
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(29) a compound according to the above (24) wherein R2 is hydroxy, alkoxy, optionally
substituted alkyl (the substituents are alkoxy and/or optionally substituted amino),
optionally substituted aryl, optionally substituted heteroaryl, cycloalkyl or optionally
substituted amino (the substituents are alkyl and/or alkoxy), R is hydrogen, alkyl,
alkenyl, halogen, haloalkyl, alkoxy, haloalkoxy or optionally substituted amino, R'® is
the formula :-Z'-Z*-Z3-R)(wherein Z' and Z? are bonds, Z2 is alkylene, R! is optionally
substituted aryl (the substituents dre alkyl, halogen, alkoxy, haloalkyl and/or azide )),
R', R and R' each is independently hydrogen, halogen, optionally substituted alkyl
(the substituents are alkoxycarbonyl, carboxy, alkoxy, optionally substituted amino
and/or optionally substituted carbamoyl (the substituents are alkyl and/or alkylene)),
optionally substituted alkenyl (the substituents are alkoxycarbonyl, carboxy and/or

optionally substituted carbamoyl), optionally substituted carbamoyl (the substituents

are alkyl, alkylene, alkoxyalkyl, aralkyl, aryl and/or heteroaryl), alkoxycarbonyl,
carboxy, alkoxy, optionally substituted sulfamoyl, optionally substituted amino, cyano or
formyl, a prodrug, a pharmaceutically acceptable salt or a solvate thereof,

(30) a compound according to the above (24) wherein RE is hydroxy or alkoxy, R is
hydrogen, alkyl, halogen, one of R'® and R*is the formula :-Z!-Z2-Z3-R!(wherein Z' and
Z8 are bonds, 72 is alkylene, R! is optionally substituted aryl (the substituents are alkyl,
halogen, alkoxy, haloalkyl and/or azide )), the other is hydrogen, alkyl or halogen, R'" is
hydrogen, halogen, optionally substituted alkyl (the substituents are alkoxycarbonyl,
carboxy and/or optionally substituted carbamoyl), optionally substituted alkenyl (the
substituents are alkoxycarbonyl, carboxy and/or optionally substituted carbamoyl),
optionally substituted carbamoyl, cyano or formyl, R!® is hydrogen, alkyl or halogen, a
prodrug, a pharmaceutically acceptable salt or a solvate thereof,

(31) a compound according to the above (24) wherein R is optionally substituted
carbamoyl, a prodrug, a pharmaceutically acceptable salt or a solvate thereof,

(32) acompound according to the above (1) which is the formula :

R O OH
RB
/ N\ R14
B A
RS R1° P
R1° 210 R15

(wherein R® is ary], heteroaryl, cycloalkyl, cycloalkenyl or heterocycle, Z'% is -C(-R'®)= or
-N=, R¥is -O-, -C(-R")=C(-R'®)- or -CH(-R!)-CH(-R")-, at Ieast one of R” to R'® and R !4
to R' is the formula :-Z!-Z%.Z3-R!(wherein Z',Z27° and R are the same meanings as

above (1)), the others are hydrogen or groups selected from the substitution group A), a
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prodrug, a pharmaceutically acceptable salt or a solvate thereof,

(33) acompound according to the above (32) wherein RE is heteroaryl, at least one of R’
to R!° and R™ to R'® is the formula :-Z!-Z%-Z%-R'(wherein Z' and Z® are bonds, Z?is
alkylene or -S-, R! is optionally substituted aryl (the substituents are alkyl, halogen,
alkoxy, haloalkyl and/or azide)), the others are hydrogen ,halogen or alkyl, a prodrug, a
pharmaceutically acceptable salt or a solvate thereof,

(34) a compound according to the above (1) which is the formula:

(wherein C ring is nitrogen-containing heteroaryl, Z'° is -C(-R'®)= or —N=, at least, one of
R to R'® is the formula :-Z'-Z%-Z3-R!(wherein 7!,Z%Z?% and R' are the same meanings as
above (1)), the others are hydrogen or groups selected from the substitution group A), a
prodrug, a pharmaceutically acceptable salt or a solvate thereof,

(35) a compound according to the above (34) wherein C ring is pyrimidin-2-yl, pyridin-
2-yl, 1,3,4-oxadiazole-2-yl, 1,3,4-thiadiazol-2-yl, thiazol-2-yl or imidazol-2-yl, at least
one of R" to R'® is the formula :-Z!-Z2.Z3-R! (wherein Z' and Z3are bonds, Z? is alkylene,
R' is optionally substituted aryl (the substituents are alkyl, halogen, alkoxy, haloalkyl
and/or azide)), the others are hydrogen, halogen or alkyl, a prodrug, a pharmaceutically
acceptable salt or a solvate thereof,

(36) a compound according to the above (1) which is the formula:

(wherein C ring is nitrogen-containing heteroaryl, Z8 is -O-, -N(-R!")- or -S-; at least one
of R" to R! is the formula formula :-Z'-Z2-Z3-R!(wherein Z!,Z%Z3 and R! are the same

16
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meanings as above (1)), the others are hydrogen or groups selected from the substitution
group A), a prodrug, a pharmaceutically acceptable salt or a solvate thereol,

(87) a compound according to the above (36) wherein C ring is 1,3,4-oxadiazol-2-yl or
1,3,4-thiadiazol-2-yl, Z° is -O-, at least one of R!' to R is the formula 272072 78.R!
(wherein Z' and Z° are bonds, Z? is alkylene, R! is optionally substituted aryl (the
substituents are alkyl, halogen, alkoxy, haloalkyl and/or azide)), the others are
hydrogen, halogen or alkyl, a prodrug, a pharmaceutically acceptable salt or a solvate
thereof, .

(38) a compound according to the above (1) which is the formula :
R'1 )

(wherein C ring is nitrogen-containing heteroaryl and at least one of R% R%, R®and R!'to
R" is the formula :-Z!-Z2-Z3.R! (wherein 2',7%,7% and R! are the same meanings as above
(1)), the others are hydrogen or groups selected from the substitution group A), a
prodrug, a pharmaceutically acceptable salt or a solvate thereof,

(39) a compound according to the above (38) wherein C ring is 1,3,4-oxadiazol-2-yl, at
least one of R®R*R® and R" to R is the formula :-Z!-7Z2.Z3.R! (wherein Z! and Z3 are
bonds, Z? is alkylene, R! is optionally substituted aryl (the substituents are alkyl,
halogen, alkoxy, haloalkyl and/or azide)), the others are hydrogen, halogen or alkyl, a
prodrug, a pharmaceutically acceptable salt or a solvate thereof,

(40) a compound according to the above (1) which is the formula :

R” O OH

R4

(wherein R® is aryl, heteroaryl, cycloalkyl, cycloalkenyl or heterocycle, at least one of R?
to R° is the formula -Z'-72-Z%-R\(wherein Z!,727° and R! are the same meanings as
above (1)), the others are hydrogen or groups selected from the substitution group A), a

prodrug, a pharmaceutically acceptable salt or a solvate thereof,
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(41) a pharmaceutical composition containing the compound according to any one of

the above (1) to (40), a prodrug, a pharmaceutically acceptable salt or a solvate thereof

as the active ingredient,

(42) a pharmaceutical composition according to the above(41) which is an enzyme
inhibitor,

(43) a pharmaceutical composition according to the above(42) which is a nucleic acid
related enzyme inhibitor,

(44) a pharmaceutical composition according to the above(d43) which is an HIV
integrase inhibitor,

(45) a pharmaceutical composition according to the above(41) which is an aniti-HIV
agent,

(46) a pharmaceutical composition according to the above(41) which is a critical
prevention agent or a therapeutic agent for AIDS or AIDS related complication,

(47) a mixture of anti-HIV agents which comprises a pharmaceutical composition
according to the above(44) in combination with a reverse transcriptase inhibitor and/or
a protease inhibitor,

(48) a pharmaceutical composition according to the above(44) which has an activity
enhancing the anti-HIV activity of a reverse transcriptase inhibitor and/or a protease
inhibitor,

(49) a method for the critical prevention or treatment of AIDS or AIDS related
complication, which comprises administering a pharmaceutiical composition according
to the above(41),

(50) use of the compound according to any one of the above (1) to (40) for the
manufacture of a pharmaceutical composition for the critical prevention or treatment of
AIDS or AIDS related complication.

The present invention is explained in detail blow.

The followings are the character of compound of the formula (I ):
Y

g/N

(wherein A ring, B ring, Z¢, Z°, Z° Y and R are the same meanings as above (1))

1y
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(wherein A ring, B ring, Z*, Z% and Z° are the same meanings as above (1)) is a condensed
nitrogen-containing heterocycle

2) Aring has the nitrogen atom at the adjacent position of Z° as a constituent atom of
the ring.

3) Bring hasY as a substituent at the adjacent position of Z°.

4) Y is hydroxy, mercapto or amino.

5) B ring has R*as a substituent at Z* which is the adjacent position of the atom in
which Y is substituted.

6) R*is a group of the formula :

(wherein X and RBare the same meanings as above (1))

7) Aring, B ring or R* is substituted with a group of the formula: -Z2'-72-7Z3-R" (wherein
Z', 7% 7% and R' are the same meanings as above (1)) at at least one of the substitutable
positions (except for the nitrogen atom next to Z° on A ring and the nitrogen atom next
to the bonding position on C ring.)

8) Aring, Bring, Cring or RBis optionally substituted with one to six group(s) selected
from the substitution group A at the other substitutable positions than the position at
which a group of the formula: -Z!-72.73.R! (wherein Z', 7%, Z® and R' are the same
meanings as above (1)) is substituted (except for the nitrogen atom next to Z° on A ring
and the nitrogen atom next to the bonding position on C ring).

The compound of the formula (I) includes a compound of the formula (II):

19
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:le A an

(wherein A ring, B ring, C ring, Z%, Z% 2° and Y are the same meanings as above (1)) or a

compound of the formula (III):

J\ g/N

J :
5

(wherein A ring, B ring, Z4, Z°, 79, Y, R® and X are the same meanings as above (1)).
And in the above formula (1I) and formula (I1I), A ring, B ring or R* (C ring or RP)
is substituted a group of the formula: -Z'-Z%.7Z3-R! (wherein 7', Z?, Z% and R' are the same
meanings as above (1)) at at least one of the substitutable positions (except for the
10  nitrogen atom next to Z° on A ring and the nitrogen atom next to the bonding position on
C ring.), and A ring, B ring or R*(C ring or RP) is optionally substituted with one to six
group(s) selected from substitution group A at the other substitutable positions than the
position at which a group of the formula: -Z!-Z2-Z3-R! (wherein Z!, Z?, Z% and R' are the
same meanings as above (1)) is substituted (except for the nitrogen atom next to Z° on A
15  ring and the nitrogen atom next to the bonding position on C ring).
) i/ .
e ~ Among the compound of the formula (II), the preferable embodiments are below.
g A compound of the formula (II-A):

Y
C

1 2
R\ 3/2\

z Z' g

s ar-A)

20  (wherein A ring, B ring, C ring, Z*, 75 Z° Y, 2!, Z%, 73 and R! are the same meanings as
above (1)) and a compound of the formula (II-B):

20
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g/N
1/

(11-B)
(wherein A ring, B ring, Cring, Z*, Z8 2° Y, Z', Z2 Z° and R! are the same meanings as

above (1)) are preferable.

Among the compound of the formula (III), the preferable embodiments are below.
A compound of the formula (III-A):

a-a)
(wherein A ring, B ring, Z%, 7, Z°, Y, X, Z', 7, Z* R' and R® are the same meanings as
above (1)) and a compound of the formula (I1I-B):

1
R1/ \ Z J\ /k Q/N

25 (U1-B)

(wherein A ring, B ring, Z“, 75 2°, Y, X, Z', 7% 73 R' and R® are the same meanings as
above (1)) are preferable.

A preferable compound of the formula (I11-A) is that wherein R® is the formula :-
OR (R is optionally substituted alkyl), which is shown by the formula d1r-¢. A
preferable compound of the formula (III-B) is that wherein R® is optionally substituted

aryl or optionally substituted heteroaryl, which is shown by the formula (1I1-D).
X Y

1/z\ pra 24" 0= N

(R is Alkyl) (11-D)
(wherein A ring, B ring, Z“, ZF’, 7% Y, X, 7', 7%, Z* R! and RB are the same meanings as
above (1)).

Then, in the compounds above formula (I-A), formula (II-B), formula (11.-A),
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formula ({II-B), formula (III-C) and formula (III-D), A ring, B ring or R* (C ring or R®) is
optionally substi.tuted with one to six group(s) selected from substitution group A at the
other substitutable positions than the position at which a group of the formula: -Z!-Z2-
Z%R! (wherein Z', 7% Z°® and R! are the same meanings as above (1)) is substituted
(except for the nitrogen atom next to Z° on A ring and the nitrogen atom next to the

bonding position on C ring.).

The ring of the formula:

24_/‘\\29-/‘N
B :és A

(wherein A ring, B ring, Z¢, Z° and Z° are the same meanings as above (1)) means a
condensed nitrogen-containing heterocycle. Moreover, the broken line shows the
presence or absence of a bond, except that each neighboring broken line simultaneously
shows the presence of a bond. The part shown as a curved line means atom(s) and
bond(s), which constitutes A ring and B ring. Carbon atom, oxygen atom, nitrogen
atom and sulfur atom are listed as constituent atoms, and a single bond and a double
bond are listed as the bond. Especially, the preferred condensed nitrogen-containing
beterocycle is an aromatic ring, thus the atom(s) and the bond(s) which constitutes A
ring and B ring should be selected to make the above condensed nitrogen-containing
heterocycle aromatic.

Furthermore, preferred is that the number of the heteroatom (oxygen atom,
nitrogen atom and sulfur atom) constructing the above nitrogen-containing heterocycle
is one to six, especially one to four. Aring and B ring constructing the above nitrogen-
containing heterocycle means each 4- to 8-membered ring, especially 5- or 6-membered
ring. Then, the heteroatom may not be necessarily includedin the atoms constructing
B ring.

The preferable embodiments of the condensed nitrogen-containing heterocycle
are

1) the case in which the condensed nitrogen-containing heterocycle is
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2) the case in which the condensed nitrogen-containing heterocycle is a aromatic ring,
3) the case in which a Z*, Z5 and Z° are carbon atoms, B ring is a 6-membered aromatic
ring and A ring is a 7- or 8-membered non-aromatic ring,

4) the case in which Z* and Z° are carbon atoms, Z° is nitrogen atom, the bond between
Z° and the neighboring nitrogen atom on A ring is a double bond and A ring is a 7- or 8-

membered nonaromatic ring,

- 5) the case in which the nitrogen atom next to Z°on Aring binds to a neighboring atom

with a double bond and binds to another neighboring ator with a single bond shown by
the following (S1) and (S2),

%\ZggN\ Z4A29/N\

(S1) (52)

(wherein A ring, B ring, Z¢, Z% and Z° are the same meanings as above (1); Q is an atom
next to the nitrogen atom.).

Especially the followings are preferable as A ring and B ring.

A ring is the formula:

&

N F N F N F__N FNs
SRS INS s I SR
w N LA S Tt A T

?

£ N £ N & Ny, F N
L Ty O )
& BT e WOON

) By )
or the formula:
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N # M=y FNsy  F N
SO SIS
‘%:I;ﬁN ,-%:I;:d o ’mP, N =N
£ N= FN=
O X0
WA= o ®ONEN
and B ring is the formula:

e ulieol
T
w0 1%1 fi

(wherein Y and R*are the same meanings as above (1)).

\ )
HAQ/\/IEE
O

And as the other embodiment, preferred is that A ring is the formula:

& _N & _N, s"\[éN #"\r)q\

;I).éiﬂ me, me.
FN F N
SIS

.‘h‘/ \O Cor %/N\S

or the formula:
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& /Nw & /N\ # N~NH ;\(/N
*h./\""/\;N ) 'ba:Nr\;N/S, ~tvap’\Nr\zN>, "h/N\N:N )
-N FN FLN
0050000
wN=N L whNEN N ‘%’NE:N

, or

and B ring is the formula:

Y
R~ _% RA_A % RE_ %
S, St NNy
Y Y
k: : k!
A" RA—" RA—( ¥
sMNg 0N~ g NN
’ ! H .
RA_A_% RA_A % R’H/Lf‘i‘;
O Ny oM, SN
Y Y
o ey
e o N

(wherein Y and R” are the same meanings as above (1)).
Another preferred is that A ring is the formula:

F'SE‘\ /N

N7
N

e

and B ring is the formula:
Y

RA _ N/l‘lt“

\N_/Kr??

(wherein Y and R*are the same meanings as above (1)).
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When Z* is nitrogen atom, the following examples are conceived.

v v Y Y
N N N
B N\ = X A == %N . A
RA— RA— RA— RA—|
e ‘/ = N/ = F . = =N .
Y Y Y

Y
N N
R = §N S A S N\ = N,
RN /l RA— RA—N > RA—N \>
P — =N = ——
' N/ . H .or o

(wherein Y and R* are the same meanings as above (1))

And the especially preferable combination of A ring and B ring are as follows: 1)
both are 6-membered rings, 2) both are 5-membered rings and 3) one is 5-membered
ring, the other is 6-membered ring. 1) and 3) are especially preferable. In case of 3),
preferable is that A ring is 5-membered ring, B ring is 6-membered ring.

Especially, the ring of the following formula is preferable:

Y
N
A
Z7

(wherein Y and R are the same meanings as above (1), Z7 is the same meaning as above
(5)), furthermore, preferred is that Z7 is NH.
Namely, as a compound of the present invention, the followings are preferable,

(A-1) a compound of the formula:

O OH

(wherein R® is hydrogen or a group selected from the substitution group A, Z8 is =C(-RY)-
or =N-, at least one of R® to R is a group of the formula :-Z!-Z2-Z%-R'(wherein Z!, 72, Z?
and R! are the same meanings as above (1)), the others are hydrogen or groups selected
from the substitution group A),

(A-2) acompound of the formula:
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RB
= N
. B , A \>-FR4
R ~ A
o R° +6 N
R \R3

(wherein RB is aryl, heteroaryl, cycloalkyl, cycloalkenyl or heterocycle, Z8 is =C(-R9- or
=N-, at least one of R® to R'° is a group of the formula :-Z1-Z2.Z3-R (wherein Z*, 72, 73 and
R! are the same meanings as above (1)), the others are hydrogen or groups selected from

the substitution group A),

(A-3) acompound of the formula:
Rt

(wherein C ring is nitrogen-containing heteroaryl, Y is hydroxy or mercapto, Z° is =C(-
R®- or =N-, Z7 is -N(-R%-, -S- or -O-, at least one of R® to R® and R!! to R"¥is a group of
the formula :-Z'-Z2-Z3-R!(wherein Z!, Z?, Z% and R! are the same meanings as above (1)),
the others are hydrogen or groups selected from the substitution group A)

(A-4) a compound of the formula:

o) OH
N R14
RB AN
A
~
R18 210 R15
R17

(wherein R® is hydrogen or a group seclected from the substitution group A, Z'° is-C(-
R!$)=or —-N=, at least one of R 1o R®is a group of the formula :-Z!-7Z2-Z3.R'(wherein 2!,
Z% 7% and R!' are the same meanings as above (1)), the others are hydrogen or groups
selected from the substitution group A. However,

a compound of the formula:

27



A
‘/

10

15

RE' X7 R

(wherein RP is hydroxy or alkoxy, Z? is alkylene or alkenylene, RY is optionally
substituted aryl or optionally substituted heteroaryl), benzyl5-benzyl-7-acetyl-8-
hydroxyquinoline and 5-phenyl-7-acetyl-8-hydroxyquinoline are excluded.),

(A-5) acompound of the formula:

. R O OH
R N R4
= X
e
R® R'® z
R10 2'° R'S
(wherein R® is aryl, heteroaryl, cycloalkyl, cycloalkenyl or heterocycle, ZY is -C(-R'®)=or
—N=, R is -O-, -C(-R'=C(-R*- or -CH(-R')-CH(-R'®)-, at least one of R’ to R'° and R
to R'®is a group of the formula :-Z'-Z*-Z3-R!(wherein Z!, Z*, Z° and R' are the same

meanings as above (1)), the others are hydrogen or groups selected from the substitution

group A),

(A-6) acompound of the formula:

(wherein C ring is nitrogen-containing heteroaryl, Z!°is -C(-R'®)= or ~N=, at least one of
R" to R!8 is a group of the formula :-Z'-Z2-Z3-R!(wherein Z!, Z?, Z° and R' are the same
meanings as above (1)), the others are hydrogen or groups selected from the substitution
group A)

(A-7) a compound of the formula:

28



10

15

(wherein C ring is nitrogen-containing heteroaryl, Z® is -O-, -N(-R'")-or -S-; at least one
of RM to R is a group of the formula :-Z'-Z%-Z3-R!(wherein Z!, Z% Z° and R' are the same

meanings as above (1)), the others are hydrogen or groups selected from the substitution

group A)
(A-8) a compound of the formula:

R

R12
\ OH

c ! .

R'3 Z >N
B AN g
N =
R® N

R3

(wherein C ring is nitrogen-containing heteroaryl, at least one of R%, R*, R® and R to R'S

is a group of the formula :-Z!-Z%-Z%R!(wherein Z!, Z%, Z® and R! are the same meanings

as above (1)), the others are hydrogen or groups selected from the substitution group A)
(A-9) a compound according to the above (1) which is the formula:

R O OH
RB
/ /N
B A R*
R® s N/
10 R
R
RS R®
(wherein R® is aryl, heteroaryl, cycloalkyl, cycloalkenyl or heterocycle, at least one of R®
to R is a group of the formula :-Z!-Z%-Z%-R'(wherein Z!, Z%, Z% and R' are the same
meanings as above (1)), the others are hydrogen or groups selected from the substitution

group A), a prodrug, a pharmaceutically acceptable salt or a solvate thereof.

Especially, as to (A-1), preferred is the compound wherein R® is hydroxy, alkoxy,
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optionally substituted amino, heterocycle, heteroaryl or aryl, Z° is =C(-R%-, at least one
of R® to R® is a group of the formula :-Z'-Z2-Z3%-R!(wherein Z' and Z* are bonds, Z* is a
bond, alkylene or alkenylene, R' is optionally substituted aryl (the substituents are
alkyl, halogen, alkoxy, haloalkyl and/or azide)), the others are aralkyl optionally
substituted with halogen, hydrogen, halogen or alkyl.

As to (A-2), preferred is the compound wherein R® is heteroaryl, Z8 is =C(-R%)-, at
least one of R® to R is a group of the formula :-Z!-Z%.Z3-R!(wherein Z' and Z® are bonds,
Z? is alkylene, R! is optionally substituted aryl (the substituents are alkyl, halogen,
alkoxy, haloalkyl and/or azide)), the others are hydrogen, alkyl or halogen.

As to (A-8), preferred is the compound wherein C ring is 1,3,4-oxadiazol-2-yl,
oxazol-2-yl, thiazol-2-yl, 1,3 4-thiadiazol-2-yl, 1,2 4-triazol-8-yl, imidazol-2-yl or
pyrimidin-2-yl, Z® is =C(-Rf)- or =N-, Z’ is -N(-R%-, -S- or -O-, at least one of R® to R and
R!" to R'® is a group of the formula :-Z!-Z2-Z%-R!(wherein Z' is a bond or alkylene, Z? is a
bond, alkylene optionally substituted with aryl, alkenylene, -O- or -NH-, Z® is a bond, R!
is optionally substituted aryl (the substituents are alkyl, halogen, alkoxy, haloalkyl
and/or azide), optionally substituted heteroaryl (the substituents are alkyl, halogen,
alkoxy, haloalkyl and/or azide) or optionally substituted cycloalkyl (the substituents are
alkyl, halogen, alkoxy, haloalkyl and/or azide)), the others are hydrogen, halogen,
optionally substituted alkyl (the substituents are halogen, alkoxycarbonyl, carboxy,
alkoxy, hydroxy, optionally substituted carbamoyl (the substituent is alkyl), alkenyloxy
and/or phthalimide), aralkyl optionally substituted with halogen, aryl optionally
substituted with halogen, carbamoyl optionally substituted with alkyl, amino optionally
substituted with acyl, or alkylthio.

As to (A-4), preferred is the compound wherein R'® is a group of the formula :-Z'-
Z2.7Z5-RY(wherein Z!, 72, Z® and R! are the same meaning as above (1)),
the compound according to the above (24) wherein R is hydrogen, alkyl, alkenyl,
halogen, haloalkyl, alkoxy, haloalkoxy or optionally substituted amino,
the compound wherein RP is hydroxy, alkoxy, optionally substituted amino, alkyl,
cycloalkyl or aryl, at least one of R to R!® is a group of the formula :-Z!'.Z%.Z%
Rl(wherein Z' and Z° are bonds, Z* is alkylene, R' is optionally substituted aryl (the
substituents are alkyl, halogen, alkoxj', haloalkyl and/or azide)), the others are
hydrogen, halogen, optionally substituted alkyl (the substituents are alkoxycarbonyl
and/or carboxy), optionally substituted alkenyl (the substituents are alkoxycarbonyl
and/or carboxy), aryl, aralkyl optionally substituted with halogen, optionally
substituted carbamoyl, cyano or formyl,

the compound wherein RB is hydroxy, alkoxy, opticnally substituted alkyl (the
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substituents are alkoxy and/or optionally substituted amino), optionally substituted
aryl, optionally substituted heteroaryl, cycloalkyl or optionally substituted amino (the
substituents are alkyl and/or alkoxy), R'* is hydrogen, alkyl, alkenyl, halogen, haloalky],
alkoxy, haloalkoxy or optionally substituted amino, one of R'® and R'® is a group of the
formula :-Z'-Z%.Z%R!(wherein Z' and Z® are bonds, Z2 is alkylene, R' is optionally
substituted aryl (the substituents are alkyl, halogen, alkoxy, haloalkyl and/or azide)),
another is hydrogen, alkyl or halogen, R'? is hydrogen, halogen, optionally substituted
alkyl (the substituents are alkoxycarbonyl, carboxy, alkoxy, optionally substituted
amino and/or optionally substituted carbamoyl (the substituents are alkyl and/or
alkylene)), optionally substituted alkenyl (the substituents are alkoxycarbonyl, carboxy
and/or optionally substituted carbamoyl), optionally substituted carbamoyl (the
substituents are alkyl, alkylene, alkoxyalkyl, aralkyl, aryl and/or heteroaryl),
alkoxycarbonyl, carboxy, alkoxy, optionally substituted sulfamoyl, optionally
substituted amino, cyano or formyl, R' is hydrogen, alkyl or halogen,

the compound wherein R® is hydroxy, alkoxy, optionally substituted alkyl(the
substituent is alkoxy and/or optionally substituted aminc), optionally substituted aryl,
optionally substituted heteroaryl, cycloalkyl or optionally substituted amino (the
substituent is alkyl and/or alkoxy), R!* is hydrogen, alkyl, alkenyl, halogen, haloalkyl,
alkoxy, haloalkoxy or optionally substituted amino, R'® is a group of the formula :-Z!-Z2-
Z°-R'(wherein Z' and Z° are bonds, Z? is alkylene, R! is optionally substituted aryl (the
substituents are alkyl, halogen, alkoxy, haloalkyl and/or azide)), R'¢, R'” and R!8 each is
independently hydrogen, halogen, optionally substituted alkyl (the substituents are
alkoxycarbonyl, carboxy, alkoxy, optionally substituted amino and/or optionally
substituted carbamoyl (the substituent is alkyl and/or alkylene)), optionally substituted
alkenyl (the substituents are alkoxycarbonyl, carboxy and/or optionally substituted
carbamoyl), optionally substituted carbamoyl (the substituents are alkyl, alkylene,
alkoxyalkyl, aralkyl, aryl and/or heteroaryl), alkoxycarbonyl, carboxy, alkoxy, optionally
substituted sulfamoyl, optionally substituted amino, cyano or formyl,

and the compound wherein R® is hydroxy or alkoxy, R' is hydrogen, alkyl, halogen, one
of R'® and R'® is a group of the formula :-Z!-Z2-Z3-R'(wherein Z' and Z® are bonds, Z? is
alkylene, R! is optionally substituted aryl (the substituents are alkyl, halogen, alkoxy,
haloalkyl and/or azide)), another is hydrogen, alkyl or halogen, R!” is hydrogen, halogen,
optionally substituted alkyl (the substituents are alkoxycarbonyl, carboxy and/or
optionally substituted carbamoyl), optionally substituted alkenyl(the substituents are
alkoxycarbonyl, carboxy and/or optionally substituted carbamoyl), optionally

substituted carbamoyl, cyano or formyl, R'® is hydrogen, alkyl or halogen.
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As to (A-5), preferred is the compound wherein RP is heteroaryl, at least one of R’
to R'® and R' to R'® is the formula: -Z}-Z2-Z%-R! (wherein Z' and Z° are bonds, 72 is -S-,
R! is optionally substituted aryl (the substituents are alkyl, halogen, alkoxy, haloalkyl
and/or azide)), the others aré bydrogen, halogen or alkyl.

As to (A-6), preferred is the compound wherein C ring is pyrimidin-2-yl, pyridin -
2-yl, 1,3,;1-oxadiazol-2-yl, 1,3,4-thiadiazol-2-yl, thiazol-2-yl, or imidazol-2-yl, at least one
of R' to R'® is a group of the formula: -Z!-Z*-Z%R! (wherein Z' and Z® are bonds, Z? is
alkylene, R! is optionally substituted aryl (the substituents are alkyl, halogen, alkoxy,
haloalkyl and/or azide)), the others are hydrogen, halogen or alkyl.

As to (A-7), preferred is the compound wherein C ring is 1,3,4-oxadiazol-2-yl or
1,3,4-thiadiazol-2-yl, Z8 is -O-, at least one of R'! to R"is a group of the formula: -Z.72%.
73.R! (wherein Z' and Z° are bonds, Z? is alkylene, R! is optionally substituted aryl (the
substituents are alkyl, halogen, alkoxy, haloalkyl and/or azide)), the others are
hydrogen, halogen or alkyl.

As to (A-8), preferred is the compound wherein C ring is 1,3,4-oxadiazol-2-yl, at
least one of R®, R4, R® and R! to R'® is a group of the formula: -Z'-Z*-Z*R' (wherein yA
andZ® are bonds, Z2 is alkylene, R! is optionally substituted aryl (the substituents are
alkyl, halogen, alkoxy, haloalkyl and/or azide)), the others are hydrogen, halogen or
alkyl.

Then, as to (A-4), preferred is the compound wherein R is not substituted alkyl
(the substituent is optionally substituted aryl or optionally substituted heteroaryl) and
substituted alkenyl (the substituent is optionally substituted aryl or optionally
substituted heteroaryl), especially wherein R' is not phenylethenyl substituted with
hydroxy. Especially preferred is the compound wherein R'is hydrogen, alkyl or halogen
(especially R* is hydrogen). And preferred is the compound wherein a group of the
formula: -Z'-Z2-Z8-R! (wherein Z!, Z2, Z° and R! are the same meanings as above (1)) is
substituted on any of R to R!® (especially R'® or R'®). And preferred is that R' is
hydrogen, halogen, optionally substituted alkyl (the substituents are alkoxycarbonyl,
carboxy and/or optionally substituted carbamoyl), optionally substituted alkenyl (the
substituents are alkoxycarbonyl, carboxy and/or optionally substituted carbamoyl),

optionally substituted carbamoyl or cyano.

The substitution group except for a group of the formula: -Z'-Z2-Z3-R! (wherein Z',
72 7% and R! are the same meanings as above (1)), on A ring, B ring, R%, RE of a
compound of the present inventionpreferably does not interfere with the integrase
inhibitory activity. Namely, the present invention is characterized by that the
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compound of the formula (I), the formula (II) and the formula (II) are substituted with
a group of the formula :-Z!-Z2-Z%-R'(wherein Z!, Z% Z®and R' are the same meanings as
above (1)), and the above compounds may include the substitution group interfering
with the integrase inhibitory activity. These substitution groups can be selected based
on the assay result of the integrase inhibitory activity, and the drug design by the
computer, as well as the molecular weight, van der Waals radius and electostatic nature
and so on.

Examples of these substitution groups include, not limited thereto, a group
selected from the following substitution group A. The substitution group A includes
halogen, alkoxycarbonyl, carboxy, optionally substituted alkyl, alkoxy, alkoxyalkyl, nitro,
hydroxy, optionally substituted alkenyl, alkynyl, alkylsulfonyl, optionally substituted
amino, alkylthio, alkylthioalkyl, haloalkyl, haloalkoxy, haloalkoxyalkyl, cycloalkyl,
cycloalkenyl, oxo, thioxo, alkylenedioxy, alkylene, alkenylene, nitrotho, azide, amidino,
guanidino, cyano, isocyano, mercapto, optionally substituted carbamoyl, sulfamoy],
sulfoamino, formyl, alkylcarbonyl, alkylcarbonyloxy, hydrazino, morpholino, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted heterocycle,
optionally substituted aralkyl, optionally substituted heteroaralkyl, optionally
substituted aryloxy, optionally substituted heteroaryloxy, optionally substituted
arylthio, optionally substituted heteroarylthio, optionally substituted aralkyloxy,
optionally substituted heteroaralkyloxy, optionally substituted aralkylthio, optionally
substituted heteroaralkylthio, optionally substituted aryloxyalkyl, optionally
substituted heteroaryloxyalkyl, optionally substituted arylthioalkyl, optionally
substituted beteroarylthioalkyl, optionally substituted arylsulfonyl, optionally
substituted heteroarylsulfonyl, optionally substituted aralkylsulfonyl and optionally
substituted heteroaralkylsulfonyl. And the compound of the present invention is
optionally substituted with a group selected from the substitution group A at one to five
position(s).

The divalent group such as alkylenedioxy, alkylene, alkenylene may substitute on
the same or different atoms (for example, neighboring atoms).

Among the above substitution groups, especially preferable substitution groups,
which substitute on A ring, B ring or R at the other substitutable positions than the
position at which a group of the formula: -Z!.72-Z3-R! (wherein Z!, Z2, Z° and R! are the
same meanings as above (1)) is substituted (except for the nitrogen atom next to Z° on A
ring and the nitrogen atom next to the bonding position on C ring) is halogen,
alkoxycarbonyl, carboxy, optionally substituted alkyl, alkoxy, nitro, hydroxy, optionally
substituted alkenyl, alkynyl, alkylsulfonyl, optionally substituted amino, alkylthio,
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haloalky], haloalkoxy, cycloalkyl, cycloalkenyl, cyano, mercapto, optionally substituted
carbamoyl, alkylcarbonyl, alkylcarbonyloxy, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted aralkyl, optionally substituted
heteroaralkyl, optionally substituted aryloxy, optionally substituted heteroaryloxy,
optionally substituted arylthio, optionally substituted heteroarylthio, optionally
substituted aralkyloxy, optionally substituted heteroaralkyloxy, optionally substituted
aralkylthio, optionally substituted heteroaralkylthio, . optionally substituted
aryloxyalkyl, optionally substituted heteroaryloxyalkyl, optionally substituted
arylthioalkyl, optionally substituted heteroarylthiéalkyl, optionally substituted
arylsulfonyl, optionally substituted heteroarylsulfonyl, optionally substituted
aralkylsulfonyl or optionally substituted heteroaralkylsulfonyl. Moreover, hydrogen,
halogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted amino, cyano, optionally substituted carbamoy), optionally substituted aryl
or optionally substituted aralkyl is more preferable.

Among the above substitution groups, especially preferable substitution group on
RB is hydroxy, alkyl, alkoxy, optionally substituted amino, optionally substituted aryl,
optionally substituted beteroaryl, optionally substituted heterocycle, optionally
substituted aralkyl, optionally substituted heteroaralkyl, optionally substituted aryloxy,
optionally substituted heteroaryloxy, optionally substituted arylthio, optionally
substituted heteroarylthio, optionally substituted aralkyloxy, optionally substituted
heteroaralkyloxy, optionally substituted aralkylthio, optionally substituted
heteraralkylthio, optionally substituted aryloxyalkyl, optionally substituted
heteroaryloxyalkyl, optionally substituted arylthioalkyl, optionally substituted
heteroarylthioalkyl, optionally substituted arylsulfonyl, optionally substituted
heteroarylsulfonyl, optionally substituted aralkylsulfonyl or optionally substituted
heteroaralkylsulfonyl. Moreover, hydroxy, alkyl, alkoxy, optionally substituted amino,
optionally substituted aryl, optionally substituted heteroaryl or optionally substituted

heterocycle is more preferable.

The substitution group Y on B ring which .characterizes the compound of the
present invention includes hydroxy, mercapto or amino. Especially, hydroxy 1s
preferable.

74 includes carbon atom or nitrogen atom. Especially, carbon atom is preferable.

78 includes carbon atom or nitrogen atom.

79 includes carbon atom or nitrogen atom. Especially, carbon atom is preferable.

78 includes -C(-R%=or —N=.
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Z" includes oxygen atom, sulfur atom, -CH=CH- or NH. Especially NH is
preferable.
X includes oxygen atom, sulfur atom or NH. Especially, oxygen atom is

preferable.

The group of the formula :-Z'-Z%Z3.R'(wherein 2!, Z2, Z° and R' are the same
meanings as above (1)), characteristic of the compound of the present invention, for
example, includes the formula :-R', the formula :-CH,-R!, the formula :-CH=CH-R!, the
formula :-CH(OH)-R!, the formula :-S-R!, the formula :-=SO-R!, the formula :-SO,-R!, the
formula :-SO,NH-R!, the formula :-NHSO,-R!, the formula :-O-R}, the formula :-NH-R!,
the formula :-NHCO-R!, the formula ::=CONH-R!, the formula :-C(=0)--R!, the
formula :-O-C(=0)-R!, the formula :-CO-R', the formula :-CoH,-R!, the formula :-
CH=CH-CH,-R', the formula :-CH(OH)-CH,-R!, the formula :-S-CH,-R!, the formula :-
SO-CH,-R!, the formula :-SO;-CH,-R!, the formula :-SO;NH-CH,-R!, the formula :-
NHSO,-CH,-R!, the formula :-O-CHy,-R!, the formula :-NH-CH,-R!, the formula :-
NHCO-CH,-R!, the formula :-CONH-CH,-R!, the formula :-C(=0)-0-CH,-R!, the
formula :-0-C(=0)-CH,-R!, the formula :-CO-CH,-R!, the formula :-CH=CH-CH=CH-R!,
the formula :-CH=CH-CH(OH)-R!, the formula :-CH=CH-S-R', the formula :-CH=CH-
SO-R!, the formula :-CH=CH-SO,-R!, the formula :-CH=CH-SO,NH-R!, the formula :-
CH=CH-NHSO,-R!, the formula :-CH=CH-O-R!, the formula :-=CH=CH-NH-R!, the
formula :-CH=CH-NHCO-R!, the formula :-CH=CH-CONH-R!, the formula :-CH=CH-
C(=0)-O-R!, the formula :-CH=CH-O-C(=0)-R!, the formula :-CH=CH-CO-R!, the
formula :-CH,-CH=CH-R!, the formula :-CH,-CH(OH)-R!, the formula :-CH,-S-R!, the
formula :-CH,-SO-R!, the formula :-CH,-SO,-R!, the formula :-CH,-SO,NH-R!, the
formula :-CH;-NHSO,-R!, the formula :-CH,-O-R!, the formula :-=CH,-NH-R!, the
formula :-CH,-NHCO-R!, the formula :-CH,-CONH-R!, the formula :-CH,-C(=0)-0-R},

e —— .

SO,-CH=CH-R', the formula :-SO,NH-CH=CH-R!, the formula :-NHSO,-CH=CH-R!,
the formula :-O-CH=CH-R!, the formula :-NH-CH=CH-R!, the formula :-NHCO-
CH=CH-R!, the formula :-CONH-CH=CH-R!, the formula :-C(=0)-O-CH=CH-R/, the
formula :-O-C(=0)-CH=CH-R!, the formula :-CO-CH=CH-R!, the formula :-C;Hs-R!, the
formula :-CH,-CH=CH-CH,-R!, the formula :-CH,-CH(OH)-CH,-R!, the formula :-CH,-
S-CH,-R', the formula :-CH,-SO-CH,-R!, the formula :-CH,-S0,-CH,-R!, the formula :-
CH;-SO,NH-CH,-R!, the formula :-CH,-NHSO,-CH,-R!, the formula :-CH,-0-CH,-R?,
the formula :-CH,-NH-CH,-R!, the formula :-=CH,-NHCO-CH,-R!, the formula :-
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CH,CONH-CH,-R!, the formula : -CH,-C(=0)-O-CH,-R', the formula :-CH,-O-C(=0)-
CH,-R!, the formula :-CH,-CO-CH,-R!, the formula :-C;H,-CH=CH-R!, :-CH,-CH=CH-
CH=CH-R!, the formula :-CH,-CH(OH)-CH=CH-R!, the formula :-CH,-S-CH=CH-R/!,
the formula :-CH,-SO-CH=CH-R!, the formula :-CH,-SO,-CH=CH-R!, the formula :-
CH,-SO,NH-CH=CH-R!, the formula :-CH,-NHSO,-CH=CH-R!, the formula :-CH,-O-
CH=CH-R!, the formula :-CH,-N H-CH=CH-R', the formula :-CH,-NHCO-CH=CH-R!,
the formula :-CH,-CONH-CH=CH-R'!, the formula :-CH,-C(=0)-0O-CH=CH-R!, the
formula :-CH,-0-C(=0)-CH=CH-R', the formula :-CH,-CO-CH=CH-R', the formula :-
CH=CH-C,H,-R!, the formula :-CH=CH-CH=CH-CH,-R!, the formula :-CH=CH-
CH(OH)-CH,-R!, the formula :-CH=CH-S-CH,-R', the formula :-CH=CH-SO-CH,-R!, the
formula :-CH=CH-SO,-CH;-R!, the formula :-CH=CH-SO,NH-CH,-R!, the formula :-
CH=CH-NHSO,-CH,-R!, the formula :-CH=CH-O-CH,-R!, the formula :-CH=CH-NH-
CH,-R!, the formula :-CH=CH-NHCO-CH,-R!, the formula :-CH=CH-CONH-CH,-R',
the formula :-CH=CH-C(=0)-0-CH,-R!, the formula :-CH=CH-O-C(=0)-CH,-R' or the
formula :-CH=CH-CO-CH,-R!(wherein R' is optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted cycloalkyl, optionally substituted
cycloalkenyl, or optionally substituted heterocycle.).

Especially, preferred as a group the formula: -Z!-22.Z3-R! (wherein Z', Z%, Z° and
R! are the same meanings as above (1)) is
1) the case in which Z' and Z* are bonds,
2) the case in which Z'and Z® are bonds, Z? is a bond, -CO-, -O-, -S-, -SO,- or lower
alkylene (especially —CH,-, -(CHy),-),
3) the case in which Z*and Z® are bonds, Z? is a bond, -CO-, -O-, -S-, -SO,- or lower
alkylene (especially —CH,-, -(CHy,-), R! is optionally substituted aryl or optionally
substituted heteroaryl], : 4
4) the case in which Z!and Z?® are bonds, Z? is —SO,-; -CH,- or —-C;H,-, R! is optionally
substituted aryl (especially phenyl), -
5) the case in which Z' is a bond or alkylene, Z® is a bond, Z? is optionally substituted
alkylene, alkenylene or -O-, R! is optionally substituted aryl, optionally substituted
heteroaryl or optionally substituted cycloalkyl,
6) the case in which Z! is a bond or alkylene,
7) the case in which Z! is a bond,
8) the case in which Z? is a bond, alkylene, -SO,- or -O-,
9) the case in which Z%is a bond, alkylene or -O-,
10) the case in which Z?is alkylene or -O-,
11) the case in which Z®is a bond or alkylene,
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12) the case in which R' is optionally substituted cycloalkyl, optionally substituted
aryl or optionally substituted heteroaryl,

13) the case in which R! is optionally substituted cycloalkyl, optionally substituted
cycloalkenyl, optionally substituted heterocycle or optionally substituted aryl,

14) the case in which R' is optionally substituted cycloalkyl, 6ptionally substituted
aryl, optionally substituted heteroaryl or optionally substituted heterocycle,

16) the case in which R! is optionally substituted aryl,

16) the case in which Z' and Z® are bonds, 72 is alkylene, R! is optionally substituted
aryl,

17) the case in which Z' is a bond or alkylene, Z° is a bord, Z2 is optionally substituted
alkylene, alkenylene, -S- or -O-, R! is optionally substituted aryl, optionally substituted
heteroaryl or optionally substituted cycloalkyl.

The preferable example of a group of the formula: -Z!-Z%.Z%-R!includes phenyl, 2-
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4.
chlorophenyl,  2,4-difluorophenyl,  2,6-difluorophenyl,  2,5-difluorophenyl,  3,4-
difluorophenyl, 4-methylphenyl, 3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 4-
hydroxyphenyl, 4-methoxyphenyl, 4-bromophenyl, 4-biphenylyl, benzyl, 4-fluorobenzyl,
4-fluorobenzyl, 4-fluorobenzyl, 2-chlorobenzyl, 3-chlorobenzyl, 4-chlorobenzyl, 2 4-
difluorobenzyl,  2,6-difluorobenzyl, 2,5-difluorobenzyl, 3,4-difluorobenzyl, 3,6-
difluorobenzyl, 4-methylbenzyl, 3-trifluoromethylbenzyl, 4-trifluoromethylbenzyl, 4-
hydroxybenzyl, 4-methoxybenzyl, 4-bromobenzyl, 4-phenylbenzyl, 2-phenylethyl, 2:(2-
fluorophenyl)ethyl, 2-(3-fluorophenyl)ethyl, 2-(4-fluorophenyl)ethyl, 2-(2-
chlorophenyl)ethyl, 2-(3-chlorophenyl)ethyl, 2-(4-chlorophenyl)ethyl, 2-(2,4-
difluorophenyl)ethyl, 2-(2,6-difluorophenyl)ethyl, 2-(2,5-difluorophenyl)ethyl, 2-(3,4-
difluorophenylethyl, 2-(4-methylphenyl)ethyl, 2-(3-trifluoromethylphenyl)ethyl, 2-(4-
trifluoromethylphenylethyl, 2-(4-hydroxyphenyl)ethyl, 2-(4-methoxyphenyl)ethyl, 2-(4-
bromophenyl)ethyl, 2-(4-biphenylylethyl, benzenesulfonyl, 2-fluorobenzenesulfonyl, 3-
fluorobenzenesulfonyl, 4-fluorobenzenesulfonyl, 2-chlorobenzenesulfonyl, 3-
chlorobenze_nesulfonyl, 4-chlorobenzenesulfonyl, 2,4 -difluorobenzenesulfonyl, 2,6 -
difluorobenzenesulfonyl, 2,6-difluorobenzenesulfonyl, 3,4-difluorobenzenesulfonyl, 4-
methylbenzenesulfonyl, 3-trifluoromethylbenzenesulfonyl, 4-
trifluoromethylbenzenesulfonyl, 4-hydroxybenzenesulfonyl, 4-methoxybenzenesulfonyl,
4-bromobenzenesulfonyl, 4-phenylbenzenesulfonyl, phenylthio, 2-fluorophenylthio, 3-
fluorophenylthio, 4-fluorophenylthio, 2-chlorophenylthio, 3-chlorophenylthio, 4-
chlorophenylthio, 2,4-difluorophenylthio, 2,‘6-diﬂuorophenylthio, 2,5-difluorophenylthio,
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3,4-difluorophenylthio, 4-methylphenylthio, 3-trifluoromethylphenylthio, 4-trifluoro
methylpbenylthio, 4-hydroxyphenylthio, 4-methoxyphenyithio, 4-bromophenylthio, 4-
biphenylylthio, phenoxyl, 2-fluorophenoxyl, 3-fluorophenoxyl, 4-fluorophenoxyl, 2-
chlorophenoxyl, 3-chlorophenoxyl, 4-chlorophenoxyl, 2,4-difluorophenoxyl, 2,6-
difluorophenoxyl, 2,5-difluorophenoxyl, 3,4-difluorophenoxyl, 4-methylphenoxyl, 3-
trifluoromethylphenoxyl, 4-trifluoromethylphenoxyl, 4-hydroxyphenox31l, 4.
methoxyphenoxyl, 4-bromophenoxyl, 4-phenylphenoxyl, benzoyl, 2-fluorobenzoyl, 3-
fluorobenzoy), 4-fluorobenzoyl, 2-chlorobenzoyl, 3-chlorobénzoyl, 4-chlorobenzoyl, 2,4-
difluorobenzoyl, 2,6-difluorobenzoyl, ~2,5-difluorobenzoyl, 3,4-difluorobenzoyl, 4-
methylbenzoyl, 3-trifluoromethylbenzoyl, 4-trifluoromethylbenzoyl, 4-hydroxybenzoyl,
4-methoxybenzoyl, 4-bromobenzoyl, 4-phenylbenzoyl, 2-thienyl, 3-thienyl, furfuryl, 3-
furylmethyl, (2-chlorothiophene3-yl)methyl, 2-picolyl, 3-picolyl, 4-picolyl, (2-
fluoropyridin-3-yl)methyl, (2-fluoropyridin-5-yl)methyl or (5-fluoropyridin-2-yl)methyl.

Characteristics of the compound of the present invention includes that A ring, B
ring or R is substituted with a group of the formula: .71.72.78.R! (wherein Z!, 72, Z® and
R! are the same meanings as above (1)) at at leasf one of the substitutable positions
except for the nitrogen atom next to Z° on A ring and the nitrogen atom next to the
bonding position on C ring. Especially, the case in which A ring, C rin‘g' or RB is
substituted is preferable.

The above substitutable positions mean any atoms binding to hydrogen atom on
A ring, B ring or R The compoﬁnd of the present invention means a compound
wherein such a hydrogen atom(s) is substituted with a group of the formula: -Z'.Z*.Z*-R!

(wherein Z!, Z% 23 and R! are the same meanings as above (1)).

A group of the formula :

(C ring is the same meaning as above (1)) means heteroaryl wherein an atom next to the
atom at the bonding position is nitrogen atom.

Especially, preferred is heteroaryl shown by (T1) and (T2) wherein an atom next
to the atom at the bonding position on .C ring is nitrogen atom, which binds to a
neighboring atom with a double bond and binds to another neighboring atom with a
single bond. More preferred is heteroaryl shown by (T3) and (T4) wherein an atom
next to the atom at the bonding position on C ring is nitrogen atom, which binds to a
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neighboring atom with a double bond and binds to another neighboring atom with a
single bond and another atom next to the atom at the bonding position is a heteroatom.
§ /N—-Q § N=— §‘</N—‘c> §—<N=j
Het Het .
(1) (T2) (™) (T4)

(wherein a group of T1 to T4 is heteroaryl wherein an atom next to the atom at the
bonding position is nitrogen atom. N is nitrogen atom, Q is an atom next to nitrogen
atom; Het is heteroatom.)

Moreover, the broken line shows the presence or absence of a bond. The part
shown as a curved line means an atom(s) and a bond(s), which constitute C ring and can
be selected to make a C ring aromatic. C ring may include a heteroatom(s) other than
the nitrogen atom shown in the above formula and the constituent atom of C ring
includes carbon atom, oxygen atom, nitrogen atom and sulfur atom. The bond
constructing C ring includes a single bond and a double bond. C ring is not only a
monocycle but also a condensed ring (2 to 5 condensed rings), and especially a
monocycle or a bicycle is preferable, and a monocycle is more preferable.

Heteroaryl of C ring being a monocycle means 5- to 8-membered heteroaryl
wherein an atom next to the atom at the bonding position is nitrogen atom and one to
four of oxygen atom, sulfur atom, and/or nitrogen atom may be included. Especially 5-
or 6-membered heteroaryl is preferable. For example, it is pyrrol-2-yl, imidazol-2-yl,
imidazol-4-yl, pyrazol-3-yl, triazol-3-yl, tetrazol-5-yl, oxazol-2-yl, oxazol-4-yl, isoxazol-3-
yl, thiazol-2-yl, thiazol-4-yl, 1,3,4-thiadiazol-2-yl, 1,2,4-thiadiazol-5-yl, 1,2,4-thiadiazol-
3-yl, 1,3,4-oxadiazol-2-yl, 1,2,4-oxadiazol-5-yl, 1,2,4-oxadiazol-3-yl, isothiazol-3-yl,
pyridin-2-yl, pyridazin-3-yl, pyrazin-2-yl, pyrimidin-2-yl, pyrimidin-4-yl or frazan 3-yl.

Especially preferred is beteroaryl wherein an atom next to the atom at the
bonding position is nitrogen atom, which binds to the neighboring atom with a double
bond and binds to another neighboring atom with a single bond. For example, it is
imidazol-2-yl, imidazol-4-yl, pyrazol-3-yl, 'triazol-3-yl, tetfazol-5-yl, oxazol-2-yl, oxazol-
4-yl, isoxazol-3-yl, thiazol-2-yl, thiazol-4;yl, 1,3,4-thiadiazol-2-yl, 1,2,4-thiadiazol-5-yl,
1,2,4-thiadiazol-3-yl, 1,3,4-oxadiazol-2-yl, 1,2,4-oxadiazol-5-yl, 1,2,4-oxadiazol-3-yl,
isothiazol-3-yl, pyridin-2-yl, pyridazin-3-yl, pyrazin-2-yl, pyrimidin-2-yl, pyrimidin-4-yl
or frazan 3-yl.

Furthermore, preferred is heteroaryl wherein an atom next to the atom at the
bonding position is nitrogen atom, which binds to the neighboring atom with a double

bond and binds to another neighboring atom with a single bond and another atom next
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to the atom at the bonding position is a heteroatom. TFor example, it is imidazol-2-yl,
triazol-3-yl, tetrazol-5-yl, oxazol-2-yl, thiazol-2-yl, 1,3,4-thiadiazol-2-yl, 1,2,4-thiadiazol-
5-yl, 1,2,4-thiadiazol-3-yl, 1,3,4-oxadiazol-2-yl, 1,2,4-oxadiazol-5-yl, 1,2,4-oxadiazol-3-yl
or pyrimidin-2-yl.

Heterc;éryl of C ring being a condensed ring is heteroaryl wherein 1 to 4 of 5- to
8-membered aromatic carbocycle (e.g., 5- to 8-membered aromatic carbocycle) and/or the
other 5- to 8-membered heteroaryl (e.g., 5- to 8-membered heteroaryl which may include
1 to 4 of oxygen atoms, sulfur atoms and/or nitrogén atoms in the ring) are condensed
with the above monocycle. As a condensed aromatic ring, 5- or 6-membered ring is
preferable. For example, it is benzimidazol-2-yl, benzooxazol-2-yl, -quinoxalin-2-y],
cinnolin3-yl, quinazolin-2-yl, quinazolin-4-yl, quinolin-2-yl, phthalazinl-yl, isoquinolin-
1-y], isoquinolin-3-yl, purine-2-yl, purine-6-yl, purine-8-yl, pteridin-2-yl, pteridin-4-yl,
pteridin-6-yl, pteridin-7-yl, carbazol-1-yl, phenantridin-6-yl, indol-2-yl or isoindol-1-yl.

Especially, preferred is heteroaryl wherein an atom next to the atom at the
bonding position is nitrogen atom, which binds to the neighboring atom with a double
bond and binds to another neighboring atom with a single bond. For - example,
benzimidazol-2-yl, benzooxazol-2-yl, quinoxalin-2-yl, cinnoline3-yl, quinazolin-2-yl,
quinazolin-4-yl, quinolin-2-yl, phthalazinl-yl, isoquinolin-1-yl, isoquinolin-3-yl, purine-
2-yl, purine-6-yl, purine-8-yl, pteridin-2-yl, pteridin-4-yl, pteridin-6-yl, pteridin-7-yl or
phenantridin6-yl is preferred.

Furthermore, preferred is heteroaryl wherein an atom next to the atom at the
bonding position is nitrogen atom, which binds to the neighboring atom with a double
bond and binds to another neighboring atom with a single bond and another atom next
to the atom at the bonding position is a heteroatom. For example, it is benzimidazol-
2-yl, benzooxazol-2-yl, quinazolin-2-yl, .purine-2-yl, purine-8-yl or pteridin-2-yl is
preferred. : .

Especially preferred is a group of the formula:
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In the above cases, C ring is optionally substituted with a group of the formula: -
2'.72.Z5-R! (wherein Z!, Z% Z° and R! are the same meanings as above (1)) or a group

selected from the substitution group A.

The terms used in the present specification are explained as follows. Each term
by itself or as part of another has the following meaning.

The term “alkylene” means a C1-C6 straight or branched alkylene group, for
example, methylene, ethylene, trimethylene, propylene, tetramethylene, ethylethylene,
pentamethylene or hexamethylene. Preferred is a C1-C4 straight alkylene group such
as methylene, ethylene, trimethylene or tetramethylene.

The term “alkenylene” means a (02-C6 straight or branched alkenylene group,
which is the above “alkylene” having one or more double bonds, for example, vinylene,
propenylene or butenylene. Preferred is a C2-C3 straight alkenylene group such as
vinylene or propenylene.

The term “alkyl” means a C1-C10 straight or branched alkyl group, for example,
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-buthyl, tert-butyl, n-pentyl,
isopentyl, neopentyl, tert-pentyl, n-hexyl, isohexyl, n-heptyl, n-octyl, n-nonyl or n-decyl.
Preferred is a C1-C6 alkyl group such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-buthyl, tert-butyl n-pentyl, isopentyl, neopentyl, tert-pentyl, n-hexyl or
isohexyl.

The term “alkenyl” means a C2-C8 straight or branched alkenyl group which is
the above “alkyl” having one or more double bonds, for example, vinyl, 1-propenyl, 2-
propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1,3-butadienyl or 3-methyl-2-butenyl.

The term “aryl” means a monocyclic aromatic hydrocarbon group (e.g., phenyl) or
a polycyclic aromatic hydrocarbon group (e.g., 1-naphthyl, 2-naphthyl, 1-antolyl, 2-
antolyl, 9-antolyl, 1-phenantolyl, 2-phenantolyl, 3-phenantolyl, 4-phenantolyl or 9-
phenantolyl). Preferred is phenyl or naphthyl (e.g., 1-naphthyl or 2-naphthyl).
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The term “heteroaryl” means a monocyclic heteroaryl and a condensed
heteroaryl.

A monocycle heteroaryl means a group, which is derived from a 5 to 8-membered
aromatic ring which may contain 1 to 4 of oxygen atom, sulfur atom, and/or nitrogen
atom and have a bonding position at any substitutable position.

A condensed heteroaryl means a group, wherein a 5 to 8-membered aromatic ring
which may contain 1 to 4 of oxygen atom, sulfur atom, and/or nitrogen atom is
condensed with 1 to 4 of 5 to 8-membered aromatic carboncycle or the other 5 to 8-
membered aromatic hetetrocycle and may have a bonding position at the any

substitutable position.

The term “heteroaryl” means the following groups, for example, furyl (e.g., 2-furyl
or 3-furyl), thienyl (e.g., 2-thienyl or 3-thienyl), pyrrolyl (e.g., 1-pyrrolyl, 2-pyrrolyl or 3-
pyrrolyl), imidazolyl (e.g., 1-imidazolyl, 2-imidazolyl or 4-imidazolyl), pyrazolyl (e.g., 1-
pyrazolyl, 3-pyrazolyl or 4-pyrazolyl), triazolyl (e.g., 1,2,4-triazol-1-yl, 1,2.4-triazolyl-3-
yl or 1,2,4-triazol-4-yl), tetrazolyl (e.g., 1-tetrazolyl, 2-tetrazolyl or 5-tetrazolyl), oxazolyl
(e.g., 2-oxazolyl, 4-oxazolyl or 5-oxazolyl), isoxazolyl (e.g., 3-isoxazolyl, 4-isoxazolyl or 5-
isoxazolyl), thiazolyl (e.g., 2-thiazolyl, 4-thiazolyl or b5-thiazolyl), thiadiazolyl,
isothiazolyl (e.g., 3-isothiazolyl, 4-isothiazolyl or 5-isothiazolyl), pyridyl (e.g., 2-pyridyl,
3-pyridyl or 4-pyridyl), pyridazinyl (e.g., 3-pyridazinyl or 4-pyridazinyl), pyrimidinyl
(e.g., 2-pyrimidinyl, 4-pyrimidinyl or 5-pyrimidinyl), furazanyl (e.g., 3-furazanyl),
pyrazinyl(e.g., 2-pyrazinyl), oxadiazolyl (e.g., 1,3,4-oxadiazol-2-yl), benzofuryl (e.g., 2-
benzo[b]furyl, 3-benzo[b]furyl, 4-benzo[b)furyl, 5-benzofb]furyl, 6-benzo[b]furyl or 7-
benzo[b]furyl), benzothienyl (e.g., 2-benzo[b]thienyl, 3-benzo[b]thienyl, 4-
benzo[b]thienyl,  5-benzo[b]thienyl,  6-benzo[b]thienyl = or  7-benzo[bJthienyl),
benzimidazolyl (e.g., 1-benzoimidazolyl, 2-benzoimidazolyl, 4-benzoimidazolyl or 5-
benzoimidazolyl), dibenzofuryl, benzoxazolyl, quinoxalyl (e.g., 2-quinoxalinyl, 5-
quinoxalinyl or 6-quinoxalinyl), cinnolinyl (e.g., 3-cinnolinyl, 4-cinnolinyl, 5-cinnolinyl,
6-cinnolinyl, 7-cinnolinyl or 8-cinnolinyl), quinazolyl (e.g., 2-quinazolinyl, 4-quinazolinyl,
5-quinazolinyl, 6-quinazolinyl, 7-quinazoliny'1 or 8-quinazolinyl), quinolyl (e.g., 2-
quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 6-quinolyl, 7-quinolyl or 8-quinolyl),
phthalazinyl (e.g., 1-phthalazinyl, 5-phthalazinyl or 6-phthalazinyl), isoquinolyl (e.g.,
1-isoquinoly], 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl, 6-isoquinolyl, 7-isoquinolyl or
8-isoquinolyl), puryl, pteridinyl (e.g., 2-pteridinyl, 4-pteridinyl, 6-pteridinyl or 7-
pteridinyl), carbazolyl, phenantridinyl, acridinyl (e.g., 1l-acridinyl, 2-acridinyl, 3-
acridinyl, 4-acridinyl or 9-acridinyl), indolyl (e.g., 1l-indolyl, 2-indolyl, 3-indolyl, 4-
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indolyl, 5-indolyl, 6-indolyl or 7-indolyl), isoindolyl, phenazinyl (e.g., 1-phenazinyl or 2-
phenazinyl) or phenothiazinyl (e.g., 1-phenothiazinyl, 2-phenothiazinyl, 3-
phenothiazinyl or 4-phenothiazinyl).

The term “cycloalkyl” means a C3-C10 cyclic saturated hydrocarbon group, for
example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, or cyclooctyl.
Preferred is a C3-C6 cycloalkyl group such as cyclopentyl or cyclohexyl.

The term “cycloalkenyl” means a C3-C10 cyclic non-aromatic hydrocarbonyl

—

group, for example, cyclopropenyl (e.g., 1-cyclopropenyl), cyclobutenyl  (e.g.,
cyclobutenyl), cyclopentenyl (e.g., 1l-cyclopenten-l-yl, 2-cyclopenten-1-yl or 3-
cyclopenten-1-yl), cyclohexenyl (e.g., 1l-cyclohexen-1-yl, 2.cyclohexen-1-yl or 3-
cyclohexen-1-yl), cycloheptenyl (e.g., 1-cycloheptenyl) or cyclooctenyl (eg., 1-
cyclooctenyl).  Especially preferable is 1-cyclohexen-1-yl, 2-cyclohexen-1-yl or 8-
cyclohexen-1-yl.

The term “heterocycle” means a non-aromatic heterocyclic group which contains
at least one of nitrogen atom, oxygen atom and sulfur atom, and which bhas a bonding
position at any substitutable position, for example, 1-pyrrolinyl, 2-pyrrolinyl, 3-
pyrrolinyl, 1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 1-imidazolinyl, 2-imidazolinyl,
4-imidazolinyl, 1-imidazolidinyl, 2-imidazolidinyl, 4-imidazolidinyl, 1-pyrazolinyl, 3-
pyrazolinyl, 4-pyrazolinyl, 1-pyrazolidinyl, 3-pyrazolidinyl, 4-pyrazolidinyl, piperidino,
2-piperidyl, 3-piperidyl, 4-piperidyl, 1-piperazinyl, 2-piperazinyl, 2-morpholinyl, 3-
morpholinyl, morpholino or tetrahydropyranyl. Then, “a non-aromatic heterocyclic
group” can be saturated or unsaturated.

Alkyl of “alkoxy” is the same meaning as above “alkyl”. “Alkoxy” is, for example,
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert-butoxy. Especially
preferable is methoxy or ethoxy.

The term “alkoxycarbonyl” means a carbonyl substituted with above “alkoxy”, for
example, methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, n-
butoxycarbonyl, isobutoxycarbonyl, or tert-butoxycarbonyl.

The term “alkoxyalkyl” means the above “alkyl” substituted with above “alkoxy”,
for example, methoxymethyl, ethoxymethyl, n-propoxymethyl, isopropoxymethyl, n-
butoxymethyl, isobutoxymethyl, tert-butoxymethyl, methoxyethyl, ethoxyethyl, n-
propoxyethyl, isopropoxyethyl, n-butoxyethyl, isobutoxyethyl or tert-butoxyethj}l.

The term “alkynyl” means a C2-C8 alkynyl groun, which is the above “alkyl”
having one or more triple bond, for example, ethynyl, 1-propynyl, 2-propynyl, 1-butynyl,
2-butynyl or 3-butynyl.

The term “alkylsulfonyl” means a sulfonyl substituted with the above “alkyl’, for
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example, methylsulfonyl, ethylsulfonyl, n-propylsulfonyl, isopropylsulfonyl, n-
butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl, n-pentylsulfonyl,
isopentylsulfonyl, neopentylsulfonyl, tert-pentylsulfonyl, n-hexylsulfonyl,
isohexylsulfonyl, n-heptylsulfonyl, n-octylsulfonyl, n-nonylsulfonyl or n-decylsulfonyl. ~

The term “optionally substituted amino’ means a substituted or unsubstituted
amino.

The term “optionally substituted carbamoyl” means a substituted or
unsubstituted carbamoyl.

The substituent of “6ptionally substituted amino’ and “optionally substituted
carbamoyl” is alkyl (e.g., methyl, ethyl or dimethyl), alkoxyalkyl (e.g., ethoxymethyl or
ethoxyethyl), acyl (e.g., formy), acetyl, benzoyl or toluoyl), aralkyl (e.g., benzyl), hydroxy,
alkylsulfonyl (e.g., methanesulfonyl or ethanesulfonyl), arylsulfonyl optionally
substituted with alkyl (e.g., benzenesulfonyl or toluenesulfonyl), cycloalkyl (e.g.,
cyclopropyl), alkylene (e.g., trimethylene, tetramethylene or pentamethylene) or aryl
optionally substituted with alkyl (e.g., phenyl or trityl).

The term  “alkylthio” means sulfur atom substituted with the above “alkyl”, for
example, methylthio, ethylthio, n-propylthio, isopropylthio, n-butylthio, 1sobutylthio,
sec-butylthio, tert-butylthio, n-pentylthio, isopentylthio, neopentylthio, tert-pentylthio,
n-hexgzlthio, isohexylthio, n-heptylthio, n-octylthio, n-nonylthio or n-decylthio. A C1-
C6 alkylthio is preferable.

The term “alkylthioalkyl’” means the above “alkyl’ substituted with the above
“alkylthio”, for example, methylthiomethyl, ethylthiomethyl, n-propylthiomethyl,
isopropylthiomethyl, n-butylthiomethyl, isobutylthiomethyl, sec-butylthiomethyl, tert-
butylthiomethyl, n-pentylthiomethyl, isopentylthiomethyl, neopentylthiomethyl, tert-
pentylthiomethyl, n-hexylthiomethyl, isohexylthiomethyl, n-heptylthiomethyl, n-
octylthiomethyl, n-nonylthiomethyl, n-decylthiomethyl, methylthioethyl, ethylthioethyl,
n-propylthioethyl, isopropylthioethyl, n-butylthioethyl, isobutylthioethyl,  sec-
butylthioethyl, tert-butylthioethyl, n-pentylthioethyl, isopentylthioethyl,
neopentylthioethyl, tert-pentylthioethyl, n-hexylthioethyl, isohexylthioethyl, -
heptylthioethyl, n-octylthioethyl, n-nonylthioethyl or n-decylthioethyl. A C1-2 alkyl
substituted with C1-6 alkylthio is preferable.

The term “haloalkyl” means the above “alkyl” substituted with one or more
halogen. A C1-C3 halogenated alkyl is especially preferable, for example,
trifluoromethyl, chloromethyl, dichloromethyl, 1,1-dichloroethyl or 2,2,2-trichloroethyl.

The term “haloalkoxy’ means oxygen atom substituted with the above “haloalkyl”,

for example, trifluoromethoxy, chloromethoxy, dichloromethoxy, 1,1-dichloroethoxy or
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2,2,2-trichloroethoxy.

The term “haloalkoxyalkyl” means the above “alkyl” substituted with the above
“haloalkoxy”, for  example, triﬂﬁoromethoxymethyl, chloromethoxymethyl,
dichloromethoxymethyl, . 1,1-dichloroethoxymethy], 2,2,2-trichloroethoxymethyl,
trifluoromethoxyethy], chloromethoxyethyl, dichloromethoxyethyl, 1,1-
dichloroethoxyethyl or 2,2,2-trichloroethoxyethyl.

The term “alkyl carbonyl” means a carbonyl substituted with the above “alkyl”,
for example, acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl,
octanoyl or lauroyl.

The term “alkylcarbonyloxy” means oxygen atom substituted with the above
“alkylcarbonyl”, for example, acetyloxy, propionyloxy, butyryloxy, isobutyryloxy,
valeryloxy, isovaleryloxy, pivaloyloxy, hexanoyloxy, octanoyloxy or lauroyloxy.

The term “aralkyl” means the above “alkyl” substituted with 1 to 3 above “aryl”,
for example, benzyl, diphenylmethyl, triphenylmethyl, phenethyl, 1-naphthylmethyl or
2-naphthylmethyl.

The term “heteroaralkyl” means the above “alkyl” substituted with 1 to 3 above
“heteroaryl”’. A heteroaralkyl wherein alkyl is C1-C4 is preferable. A heteroaralkyl
wherein alkyl is Cl1 or C2 is especially preferable, for example, furylmethyl,
thienylmethyl, pyrrolylmethyl, imidazolylmethyl, pyrazolylmethyl, triazolylmethyl,
tetrazolylmethyl, oxazolylmethyl, isoxazolylmethyl, thiazolylmethyl, thiadiazolylmethyl,
isothiazolylmethyl, pyridylmethyl, pyridazinylmethyl, pyrimidinylmethyl,
furazanylmethyl, pyrazinylmethyl, oxadiazolylmethyl, benzofurylmethyl,
benzothienylmethyl, benzimidazolylmethyl, dibenzofurylmethyl, benzooxazolylmethyl,
quinoxalylmethyl, cinnolinylmethyl, quinazolylmethyl, quinolylmethyl,
phthalazinylmethyl, isoquinolylmethyl, puriylmethyl, pteridinylmethyl,
carbazolylmethyl, phenantridinylmethy], acridinylmethyl, indolylmethyl,
isoindolylmethyl, phenazinylmethyl, phenothiazinylmethyl, furylethyl, thienylethyl,
pyrrolylethyl, imidazolylethyl, pyrazolylethyl, triazolylethyl, tetrazolylethyl,
oxazolylethyl, isoxazolylethyl, thiazolylethyl, thiadiazolylethyl, isothiazolylethyl,
pyridylethyl, pyridazinylethyl, pyrimidinylethyl, furazanylethyl, pyrazinylethyl,
oxadiazolylethyl, benzofurylethyl, benzothienylethyl, benzimidazolylethyl, dibenzo
furylethyl, benzooxazolylethyl, wuinoxalylethyl, cinnolinylethyl, quinazolylethyl,
quinolylethyl, phthalazinylethyl, isoquinolylethyl, puriylethyl, pteridinylethyl,
carbazolylethyl, phenantridinylethyl, acridinylethyl, indolylethyl, isoindolylethyl,
phenazinylethyl or phenothiazinylethyl.

Then, “aryl”, “aralkyl’, “heteroaryl” “heteroaralkyl’ and “alkyl’ of “aryloxy”,
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“heteroaryloxy’, “arylthio”, “heteroarylthio”, “aralkyloxy”, “heteroaralkyloxy”,
“aralkylthio”, “heteroaralkylthio”, “aryloxyalkyl”, “heteroaryloxyalkyl’, “arylthioalkyl”,
“heteroarylthioalkyl’, “arylsulfonyl’, “heteroarylsulfonyl’, “aralkylsulfonyl’ and

“heteroaralkylsulfonyl” are the same meanings as the above.

In the case that “optionally substituted alkylene”, “optionally substituted

n oo

alkenylene”, “optionally substituted alkyl”, “optionally substituted alkenyl”, “optionally
substituted aryl”, “optionally substituted heteroaryl”, “optionally substituted cycloalkyl’,
“optionally substituted cycloalkenyl’, “optionally substituted heterocycle”, “optionally
substituted aralkyl”, “optionally substituted heteroaralkyl’, “optionally substituted
aryloxy”, “optionally substituted heteroaryloxy”, “optionally substituted arylthio”,
“optionally substituted heteroarylthio”, “optionally substituted aralkyloxy”, “optionally
substituted heteroaralkyloxy”, “optionally substituted aralkylthio”, “optionally
substituted heteroaralkylthio”, “optionally substituted aryloxyalkyl’, “optionally
substituted heteroaryl oxyalkyl”, “optionally substituted arylthioalkyl’, “optionally
substituted heteroarylthioalkyl’, “optionally substituted arylsulfonyl’, “optionally
substituted heteroarylsulfonyl”, “optionally substituted aralkyl sulfonyl” and
“optionally substituted heteroaralkylsulfonyl” have the substitution groups, each of
them is optionally substituted at any position with the same or different 1 to 4
substitution groups. And these substitution groups can be selected from the
substitution group A as not to interfere with the inhibitory activity against integrase.
The substitution group is, for example, hydroxy, carboxy, halogen (e.g., F, Cl, Br
or I), halo alkyl (e.g., CFs, CH,CF; and CH,CCly), alkyl (e.g., methyl, ethyl, isopropyl
and tert-butyl), alkenyl (e.g., vinyl), alkynyl (e.g., ethynyl), cycloalkyl (e.g., cyclopropyD,
cycloalkenyl (e.g., cyclopropenyl), alkoxy (e.g., methoxy, ethoxy, propoxy and butoxy),
alkenyloxy (e.g., vinyloxy and allyloxy), alkoxycarbonyl (e.g. methoxycarbonyl,
ethoxycarbonyl and tert-butoxycarbonyl), nitro, nitroso, optionally substituted amino
(e.g., alkylamino, methylamino, ethylamino and dimethylamino), acylamino (e.g.,
acetylamino and benzoylamino), aralkylamino (e.g., benzylamino, tritylamino and
hydroxyamino), azide, aryl (e.g., phenyl), aralkyl (e.g., benzyl), cyano, isocyano,
isocyanate, thiocyanate, isothiocyanate, mercapto, alkylthio (e.g., methylthio),
alkylsulfonyl (e.g., methanesulfonyl and ethanesulfonyl), optionally substituted
carbamoyl  (e.g., alkylcarbamoyl methylcarbamoyl, ethylcarbamoyl  and
dimethylcarbamoy], sulfamoyi, acyl (e.g., formyl and acetyl), formyloxy, haloformyl, oxal,
thioformy), thiocarboxy, dithiocarboxy, thiocarbamoyl, sulfino, sulfo, sulfoamino,

hydrazino, azide, ureide, amidino, guanidino or phthalimide.
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As the substituent of “optionally substituted aryl”, “optionally substituted
heteroaryl”, “optionally substituted cycloalkyl’, “optionally substituted cycloalkenyl”
and “optionally substituted heterocycle” in R!, among the above substituent, especially
preferred is hydroxy, carboxy, halogen (e.g., F, Cl, Br or I), haloalkyl (e.g., CF3, CH,CF;
or CH,CCly, alkyl (e.g., methyl, ethyl, isopropyl or tert-butyl), alkenyl (e.g., vinyl),
alkynyl (e.g., ethynyl), cycloalkyl (e.g., cyclopropyl), cycloalkenyl (e.g., cyclopropenyl),
alkoxy (e.g., methoxy, ethoxy, propoxy or butoxy), alkoxycarbonyl (e.g., methoxycarbonyl,
ethoxycarbonyl or tert-butoxycarbonyl), nitro, optionally substituted amino (e.g.,
alkylamino (e.g., methylamino, ethylamino or dimethylamino), acylamino (e.g., acetyl
amino or benzoylamino), aralkylamino (e.g., benzylamino, tritylamino) or
hydroxyamino), azide, aryl (e.g., phenyl), aralkyl (e.g., benzyl), cyano, mercapto,
alkylthio (e.g., methylthio), alkylsulfonyl (e.g., methanesulfonyl or ethanesulfonyl),
optionally substituted carbamoyl, sulfamoyl, acyl (e.g., formyl or acetyl ), formyloxy,
thiocarbamoyl, sulfoamino, hydrazino, azide, ureide, amidino or guanidino. Especially,
alkyl, haloalkyl, halogen (especially F, Cl or Br) or alkoxy (especially methoxy) is

preferable and monosubstitution or disubstitution is preferable.

As the substituent of “optionally substituted alkylene” and “optionally
substituted alkenylene” in Z!, 7% and Z° among the above substituent, especially
preferred is hydroxy, carboxy, halogen (e.g., F, Cl, Br or I), haloalkyl (e.g., CFs, CH,CF;
or CH,CCly), alkyl (e.g., methyl, ethyl, isopropyl or tert-butyl), alkenyl (e.g., vinyl),
alkynyl (e.g., ethynyl), cycloalkyl (e.g., cyclopropyl), cycloalkenyl (e.g., cyclopropenyl),
alkoxy (e.g., methoxy, ethoxy, propoxy or butoxy), alkoxycarbonyl (e.g., methoxycarbonyl,
ethoxycarbonyl or tert-butoxycarbonyl), optionally substituted amino (e.g., alkylamino
(e.g., methylamino, ethylamino or dimethylamino), acylamino (e.g., acetylamino or
benzoylamino), aralkylamino (e.g., benzylamino or tritylamino) or hydroxyamino), aryl
(e.g., phenyl), aralkyl (e.g., benzyl), cyano, mercapto, alkylthio (e.g.,, methylthio),
alkylsulfonyl (e.g.,, methanesulfonyl or ethanesulfonyl), optionally substituted
carbamoyl, sulfamoyl, acyl (e.g., formyl or acetyl ), formyloxy, thiocarbamoyl, sulfoamino,

hydrazino, azide, ureide, amidino or guanidino.

In the case that a group selected from the substitution group A is "optionally
substituted aryl”, “optionally substituted heteroaryl”, “optionally substituted cycloalkyl”,

“optionally substituted cycloalkenyl”, “optionally substituted heterocycle”, “optionally
substituted aralkyl’, “optionally substituted heteroaralkyl”’, “optionally substituted
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aryloxy”, “optionally substituted heteroaryloxy”, “optionally substituted arylthio”,
“optionally substituted heteroarylthio’, “optionally substituted aralkyloxy”, “optionally
substituted heteroaralkyloxy”, “optionally substituted aralkylthio”, “optionally
substituted heteroaralkylthio”, “optionally substituted aryloxyalkyl’, “optionally
substituted heteroaryloxyalkyl”’, “optionally substituted arylthioalkyl”, “optionally
substituted heteroarylthioalkyl”, “optionally substituted arylsulfonyl’, “optionally
substituted heteroarylsulfonyl”’, “optionally substituted aralkylsulfonyl” or "optionally
substituted heteroaralkylsulfonyl”, as the substituent, among the above substituent,
especially preferred is hydroxy, carboxy, halogen (e.g., F, C, Br or I), haloalkyl (e.g., CFs,
CH,CF; or CH,CCly), alkyl (e.g., methyl, ethyl, isopropyl or tert-butyl), alkenyl (e.g.,
vinyl), alkynyl (e.g., ethynyl), cycloalkyl (e.g., cyclopropyl), cycloalkenyl (e.g.,
cyclopropenyl), alkoxy (e.g., methoxy, ethoxy, propoxy or butoxy), alkoxycarbonyl (e.g.,
methoxycarbonyl, ethoxycarbonyl or tert-butoxycarbonyl), nitro, optionally substituted
amino (e.g., alkylamino (e.g., methylamino, ethylamino or dimethylamino), acylamino
(e.g., acetylamino or benzoylamino), aralkylamino (e.g., bénzylamino or tritylamino) or
hydroxyamino), azide, aryl (e.g., phenyl), aralkyl (e.g., benzyl), cyano, mercapto,
alkylthio (e.g., methylthio), alkylsulfonyl (e.g., methanesulfonyl or ethanesulfonyl),
optionally substituted carbamoyl, sulfamoyl, acyl (e.g., formyl or acetyl), formyloxy,
thiocarbamoyl, sulfoamino, hydrazino, azide, ureide, amidino or guanidino. Especially,
alkyl, haloalkyl, halogen (especially ¥, Cl or Br), alkoxy (especially methoxy), is

preferable and monosubstitution or disubstitution is preferable.

The present invention includes a compound, its prodrug, a pharmaceutically
acceptable salt or a solvate thereof. All of the theoretical possible tautomers and
geometrical isomers of a compound of the present invention are also within the scope of
the present invention. For example, a compound of the formula (I) (a keto form)
wherein Y is oxo, thioxo or imino is also included in the present invention, as far as it is

a tautomer of a compound (an enol form) wherein Y is hydroxy, mercapto or amino.

A prodrug is a derivative of a compound of the present invention having a group
which can be decomposed chemically or metabolically, and such a prodrug is converted
to a pharmaceutically active compound of the present invention by means of solvolysis
or by placing the compound in vivo under a physiological condition. Method for
selecting and preparing an appropriate prodrug derivativev are described in the
literature such as Design of Prodrugs, Elsevier, Amsterdam 1985.

It is known that HIV multiplies vigoréusly in a lymph node even in the
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asymptomatic term. Thus a prodrug of a compound of the present invention is
preferably a lymph-directive one. The diseases caused by HIV include AIDS-
associated encephalopathy. Thus a preferable prodrug of a compound of the present
invention is a brain-directive one. As these lymph-directive prodrug and brain-
directive prodrug, the following prodrugs with high lipophilicity are preferable.

When a compound of the present invention has a carboxyl group, an ester
derivative prepared by reacting an original acid compound with a suitable alcohol or an
amide derivative prepared by reacting an original acid compound with a suitable amine
is exemplified as a prodrug. An especially preferred ester derivative as an prodrug is
methylester, ethylester, n-propylester, isopropylester, n-butylester, isobutylester, tert-
butylester, morpholinoethylester or N,N-diethylglycolamidoester.

When a compound of the present invention has a hydroxy group, an acyloxy
derivative prepared by reacting a compound having a hydroxyl group with a suitable
acylhalide or a suitable acid anhydride is exemplified as a prodrug. An especially
preferred acyloxy derivative as a prodrug is -O(=0)-CHj,, -OC(=0)-C,H;, -OC(=0)-(tert-
Bu), -OC(=0)-C,sHs,, -OC(=0)-(m-COONa-Ph), -OC(=0)-CH,CH,COONa, -O(C=0)-
CH(WHyCH; or -OC(=0)-CH,-N(CHjy),.

When a compound of the present invention has an amino group, an amide
derivative prepared by reacting a compound having amino with a suitable acid halide or
a suitable mixed anhydride is exemplified as a prodrug. An especially preferred amide
derivative as a prodrug is -NHC(=0)-(CHy),,CH, or -NHC(=0)-CH(NH,)CHs.

Especially in the case of a compound of the present invention, a prodrug can be
produced by the chemical modification of Y, a substituent on B ring. For example, Y- is
substituted with acyl and it is examined whether the prodrug is converted to a
compound of the present invention by means of solvolysis or by placing the compound
under a physiological condition or not. Therefore, even if Y is a substituent except for
hydroxy, mercapto or amino, a compound wherein Y is converted to hydroxy, mercapto
or amino by means of solvolysis or by placing the compound under a physiological
condition is the prodrug of the present invention and is contained in the present
invention. For example, a compound converted to a compound of the present invention

in phosphate buffer (pH7.4)-ethanol or plasma is a compound of the present invention.

Pharmaceutically acceptable salts of a compound of the present invention include,
as basic salts, for example, alkali metal salts such as sodium or potassium salts:
alkaline-earth metal salts such as calcium or magnesium salts; ammonium salts;

aliphatic amine salts such as trimethylamine, triethylamine, dicyclohexylamine,
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ethanolamine, diethanolamine, triethanolamine or procaine salts; aralkyl amine salts
such as N, N-dibenzylethylenediamine salts; heterocyclic aromatic amine salts such as
pyridin salts, picoline salts, quinoline salts or isoquinoline salts; quaternary ammonium
calts such as tetramethylammonium salts, tetraethylammonium salts,
benzyltrimethylammonium salts, benzyltriethylammonium salts,
benzyltributylammonium salts, methyltrioctylammonium salts or tetrabutylammonium
salts; and basic amino acid salts such as arginine salts or lysine salts. Acid salts
include, for example, mineral acid salts such as hydrochloride, sulfates salts, nitrate
salts, phosphates salts, carbonates salts, hydrogencarbonates or perchlorate; organic
acid salts such as acetates, propionates, lactates, maleates, fumarates, tararic acid salts,
malates, citrates salts, or ascorbates; sulfonates such as methanesulfonates,
isethionates, benzenesulfonates, or p-toluenesulfonates; and acidic amino acid salts
such as aspartates or glutamates.

Furthermore, various solvates of a compound of the present invention, for
example, monosolvate, disolvate, monohydrate or dihydrate are also within the scope of

the present invention.

The term “inhibit’ means that a compound of the present invention suppresses
the action of integrase.
The term “pharmaceutically acceptable” means harmless with respect to the

prevention and the treatment.

Best Mode for Carrying Out the Invention

The general method for the production of a compound of the present invention is
explained below.

A compound of the present invention is a novel nitrogen-containing heteroaryl

compound having as the main construction a ring of the formula:

4 /\ 29’/’ N

(wherein A ring, B ring, Z*, Z® and Z° are the same meanings as above (1)). In the
present invention, various kinds of nitrogen-containing heteroaryl compounds can be
used. .

For example, these nitrogen-containing heteroaryl compounds can be produced

by using substituents in a compound having one ring (for example, B ring), followed by
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constructing the other ring (for example, A ring). The following documents can be
referred to as the general organic synthesis of various kinds of nitrogen-containing
heteroaryl compounds: (1) Alan R.Katriszly et al., Comprehensive Heterocyclic
Chemistry (2) Alan R.Katriszly et al.,, Comprehensive Heterocyclic Chemistry II (3)
RODD'S CHEMISTRY OF CARBON COMPOUNDS VOLUME IV HETEROCYCLIC
COMPOUNDS. Furthermore, various kinds of functional groups can be introduced by
using general reactions for aromatic compounds or specific reactions for each

heteroaryl.

Below is described the representative methods for production of a compound of
the present invention. A compound of the present invention can be produced by not
only the following methods but also the other methods.

R 0O
j\ i Synthetic )J\

1 A route 1
15 - -
21.2323521

A (B)

Synthetic route 1
This synthetic route is to produce a compound of the formula (B) from a compound

of the formula (A). Namely, it is deprotection of the carboxyl group and the phenolic
hydroxyl group.

This synthetic route can be performed in a reaction solvent under heating in the
presence of trialkylsilylhalide and alkalimetal iodide.

As trialkylsilylhalide, trimethylsilylchloride can be used.

As alkalimetal iodide, for example, Nal or KI can be used.

The reaction temperature is room temperature to 100 °C. 70 to 90 °C is
preferable.

As a reaction solvent, polar solvents are preferable. For example, acetonitrile
can be used. A

And this synthetic route can be pérformed, under heating, using hydrobromic
acid/acetic acid. As hydrobromic acid/aéetic acid, 47 % hydrobromic acid/acetic acid is
preferable.

And this synthetic route can be performed by using BBr; at 0 °C to room
temperature or by using pyridiniumchloride at 150 to 220 °C.

51

7/



15

j‘)\ j)\R Synthetic o g1 H 0 ’QR Smihotic
HO 24' N0 route 2 Rr \Zg N 24 N9 route
B ';s A I H B8 %5 A
© (D)
R_,,2 N-N OH
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Synthetic

] 1 R Synthetic
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route 5 PR 52 4i route 6
R"Z N VAR - .

© 5 H B %5 A

(G

R{ 2 N R Syntheti Rl N OH
27 N FF e Rz g
214;)\24"’\.%9:\1 route 7 Z 214;J\ 4%9’N
B fsA (B %A
) 6)

Synthetic route 2

This synthetic route is to produce a compound | of the formula (D) from a
compound of the formula (C). Namely, it is a transformation reaction from a carboxylic
acid to diacylhydrazine.

This synthetic route can be performed by reacting carboxylic acid and monoacyl
hydrazine in a suitable solvent in presencé of a condensing agent.

As a condensing agent, 'dicyélohexylcarbodiimide or 1l-ethyl-3-(3-
dimethylaminopropyl)carbddiimide hydrochloride can be used. If necessary, another
reagent such as 1-hydroxybenzotriazole or N-hydroxysuccinimide is added.

The reaction temperature is 0 to 100 °C. 20 to 30 °C is preferable.

As a reaction solvent, various aprotic solvents can be used. Tetrahydrofuran or

N, N-dimethylformamide is preferable.

Synthetic route 3
This synthetic route is to produce a compound of the formula (E) from a
compound of the formula (D). Namely, it is a formation reaction from diacylhydrazine

to oxadiazole.
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This synthetic route can be performed by heating diacylhydrazine with
phosphorus oxychloride or thionylchloride.

The reaction temperature is 50 to 100 °C. 80 to 100 °C is preferable.

And this synthetic route can be performed by using dibromotriphenylphophorane
in the presence of the base of triethylamine. The reaction temperature is 0 to 100 °C.
0to 30 °C is preferable. As a reaction solvent, dichloromethane or tetrahydrofuran is

preferable.

Synthetic route 4
This synthetic route is to produce a compound of the formula (F) from a

compound of the formula (E). Itis performed as well as synthetic route 1.

Synthetic route 5

This synthetic route i1s to produce a compound of the formula (G) from a
compound of the formula (C). Namely, it is a process to synthesize amide by
condensating a carboxylic acid and «-aminoketone.

This synthetic route can be performed by reacting a carboxylic acid and « -
aminoketone in a suitable solvent in the presence of a condensing agent.

As a condensing agent, dicyclohexylcarbodiimide or  1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride can be used. If necessary, another
reagent such as 1-hydroxybenzotriazole or Mhydroxysuccinimide is added.

The reaction temperature is 0 to 100 °C. 20 to 30 °C is preferable. ,

As a reaction solvent, various aprotic solvents can be used. Tetrahydrofuran or
N, N-dimethylformamide is preferable.

Synthetic route 6
This synthetic route is to produce a compound of the formula (H) from a

compound of the formula (G). Itis performed as well as synthetic route 3.
Synthetic route 7

This synthetic route is to produce a compound of the formula (J) from a compound

of the formula (H). Itis performed as well as synthetic route 1.
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Synthetic route 8
This synthetic route is to produce a compound of the formula (K) from a
compound of the formula (D). Namely, it is a formation reaction from diacylhydrazine
5  to thiadiazole.
This synthetic route can be performed by heating diacylhydrazine with
phosphorus pentasulfide or Lawesson’s reagent.
The reaction temperature is 50 to 150 °C. 80 to 100 °C is preferable.

As a reaction solvent, toluene or tetrahydrofuran is preferable.
10
Synthetic route 9
This synthetic route is to produce a compound of the formula (L) from a

compound of the formula (X). It is performed as well as synthetic route 1.
15  Synthetic route 10

This synthetic route is to produce a compound of the formula (M) from a

compound of the formula (G). It is performed as well as synthetic route 8.
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Synthetic route 11
This synthetic route is to produce a compound of the formula (N) from a

compound of the formula (M). It is performed as well as synthetic route 1.

0 OR 0] OR
/Lk 4% oN Synthetic BJ\ 4/J‘~\~. g°N
RO 2t Ny route 12 R VAN 4
B . A - c ., B s A
25 Z 2 1
22 ¢R1 ,Z\ R
2175 58 AN
(0) ®
" O OH
S
Synthetic . ' Vi
route 13 % /s >
,z?- .R!
23
5 Q

Synthetic route 12
i This synthetic route is to produce a compound of the formula (P) from a
compound of the formula (O). Namely, it is a process to synthesize ketone from ester.
This synthetic route is performed by reacting ester and an organometallic
10 reagent in a suitable solvent.
As an organometallic reagent, alkyllithium, aryllithium, heteroaryllithium or
Grignard reagent can be used. .
The reaction temperature is =70 °C to room temperature. -70 to 0 °C is
preferable. '
W 15 As a reaction solvent, ethereal solvents can be used. Tetrahydrofuran or

diethylether is preferable.
Synthetic route 13

This synthetic route is to produce a compound of the formula (Q) from a

20  compound of the formula (P). It is performed as well as synthetic route 1.
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Synthetic route 14

This synthetic route is to produce a compound of the formula (S) from a

compound of the formula (R). Itis performed as well as synthetic route 2.

Synthetic route 15
This synthetic route is to produce a compound of the formula (T) from a

compound of the formula (S). Itis performed as well as synthetic route 3.

Synthetic route 16
This synthetic route is to produce a compound of the formula (U) from a

compound of the formula (T). It is performed as well as synthetic route 1.

OR Synthetic 0 OR
X\Z 44\\%9 route 17 R 1,2\22 Z\RBJI\Z4J\ZQ
B Is A
™ W)
Synthetic @) H
route 18 R1’ZQ22'Z\1 RBH\Z“'-"\ZQ
B Is A
x)

Synthetic route 17
This synthetic route is to produce a compound of the formula (W) from a
compound of the formula (V). Namely, it is a transformation reaction from a halogen
compound (X=Cl, Br or I) to a ketone compound.
This synthetic route is performed by converting a halogen compound (X=Cl, Br or

I) to an organometallic compound (X=Metal) with an organometallic reagent, followed
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by reacting with a carboxylic acid chloride or an active ester in a suitable solvent.

As an organometallic reagent, alkyllithium or aryllithium can be used.

The reaction temperature is -70 °C to room temperature. -70 to 0 °C is
preferable. ,

As a reaction solvent, ethereal solvents can be used. Tetrahydrofuran or
diethylether is preferable.

Synthetic route 18
This synthetic route is to produce a compound of the formula (X) from a
compound of the formula (W). Itis performed as well as synthetic route 1.

Method for use of the compound of the present invention is explained below.

The compound of the present invention is useful as a pharmaceutical composition
such as an antiviral agent. The compound of the present invention has an outstanding
inhibitory activity against integrase of viruses. Therefore, the compound of the
present invention is expected to prevent or treat various diseases caused by viruses
producing integrase to grow in animal cells upon infection, and is useful as, for example,
an integrase inhibitor against retroviruses (e.g.,, HIV-1, HIV-2, HTLV-1, SIV or FIV),
especially, an anti-HIV agent.

The compound of the present invention can be used in a combination therapy
with an anti-HIV agent possessing other inhibitory méchanism such as a reverse
transcriptase inhibitory agent and/or a protease inhibitory agent. Since any integrase
inhibitor has not been on sale yet, it is useful to use the compound of the present
invention in combination therapy with a reverse transcriptase inhibitory agent and/or a
protease inhibitory agent.

And the compound of the present invention can be used not only as an anti-HIV
mixture but also as a concomitant agent enhancing the activity of the other anti-HIV
agent in a cocktail therapy.

The compound of the present invention can be used so as in the gene therapy
using a retrovirus vector derived from HIV or MLV to suppress the spread of the
retrovirus infection over non-target tissues. Especially, in the case that cells infected
with such a vector in vitro are put back in a body, a previous administration of the
compound of the present invention prevents an unnecessary infection.

The compounds of the present invention can be administered orally or
parenterally. For oral administration, the compound of the present invention can be

used in any form of usual formulations, for example, solid formulations such as tablets,
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powders, granules, capsules; aqueous formulations; oleaginous suspensions; or
solutions such as syrup or elixir. For parenteral administration, the compound of the
present invention can be used as an aqueous or oleaginous suspension injection, or nose
drops. In the preparation of such formulations, conventional excipients, binding
agents, lubricants, aqueous solvents, oleaginous solvents, emulsifying agents,
suspending agents, preservatives or stabilizers can be optionally used. And as an
anti-HIV agent, oral agents are especially preferable.

The formulation according to the present invention may be manufactured by
combining (for example, admixing) a curatively effective amount of a compound of the
present invention with a pharmaceutically acceptable carrier or diluent. The
formulation of the present invention may be manufactured with well-known and easily
available ingredients in accordance with a known method.

In the case of manufacturing a pharmaceutical composition according to the
present invention, an active ingredient is admixed or diluted with a carrier, or they are
contained in a carrier in the form of capsule, sacheier, paper, or another container. In
case a carrier functions as a diluent, the carrier is a solid, semi-solid, or liquid material,
which functions as a medium. Accordingly, a formulatior according to the present
invention may be produced in the form of tablet, pill, powder medicine, intraoral
medicine, elixir agent, suspending agent, emulsifier, dissolving agent, syrup agent,
aerosol agent (solid in liquid medium), and ointment. Such a formulation may contain
up to 10% of an active compound. It is preferred to formulate a compound of the
present invention prior to administration. *

Any suitable carrier well known to those skilled in the art may be used for the
formulation. In such formulation, a carrier is in the form of solid, liquid or a mixture
thereof. For instance, a compound of the present invention is dissolved in 4 % dextrose
1 0.5 % sodium citrate aqueous solution so as to be 2 mg/ml concentration for
intravenous injection. Solid formulation includes powder, tablet, and capsule. Solid
carrier consists of one or more of material(s) for serving also as fragrant, lubricant,
dissolving agent, suspension, binder, tablet disintegrator or capsule. A tablet for oral
administration contains a suitable excipient such as calcium carbonate, sodium
carbonate and lactose, calcium phosphate together with a disintegrator such as corn
starch and alginic acid and/or a binder such as gelatin and acacia, and a lubricant such
as magnesium stearate, stearic acid and talc.

In a powder medicine, a carrier is a finely pulverized solid, which is blended with
finely pulverized active ingredients. In a tablet, active ingredients are admixed with a

carrier having required binding power in a suitable ratio, and it is solidified in a desired
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shape and size. Powder medicine and tablet contain as the active ingredient about 1 to
about 99 % by weight of novel compounds of the present invention. Example of
suitable solid carriers include magnesium carbonate, magnesium stearate, tale, sugar,
lactose, pectin, dextrin, starch, gelatin, tragacanth gum, methyl cellulose, sodium
carboxymethylcellulose, low-melting wax, and cocoa butter.

An axenic liquid formulation contains suspending agent, emulsifier, syrup agent
or elixir agent. Active ingredients may be dissolved or suspended into a
pharmaceutically acceptable carrier such as sterile water, a sterile organic solvent or a
mixture thereof. Active ingredients niay be dissolved frequently into a suitable organic
solvent such as propylene glycol aqueous solution. When finely pulverized active
ingredients are dispersed into aqueous starch, sodium carboxylmethylcellulose solution
or suitable oil, the other compositions can be prepared.

Although an appropriate dosage of the compound of the present invention varies
depending on the administration route, age, body weight, conditions of the patient, and
kind of disease, in the case of oral administration, the daily dosage for an adult can be
between approximately 0.05-3000 mg, preferably approximately 0.1-1000 mg, if
necessary, in divisions. In the case of parenteral administration, the daily dosage for
an adult can be between approximately 0.01-1000 mg, preferably approximately 0.05-
500 mg.

Example

Examples of the present invention are shown below. Reactions were usually
carried out under nitrogen atmosphere, and reaction sblvents dried over molecular
sieves were used. Extracts were dried over sodium sulfate or magnesium sulfate.
(Reagent)
n-butyllithium=1.5mol/l hexan solution
sodium hydride=60 % oil suspension
(Abbreviation)
Et=ethyl; MeOH=methanol; EtOH=ethanol; DMF=N,N-dimethylformamide;
THF=tetrahydrofuran; DMSO=dimethylsulfoxide; = HOBt=1-hydroxybenzotriazole;
WSCD=1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride

Example 1
Compound I-1
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Process 4 & H Process 5 & H
F F
) I-1
Process 1

To a methanol (200 ml) solution of 4-acetylamino-5-chloro-2-methoxy-3-
nitrobenzoic acid 1 (20.6 g, 67.9 mmol) described in the literature (Chem. Pharm. Bull.
42, 560 ~ 569, (1994)) was added 5 N hydrochloric acid (60 ml) at room temperature, and
the mixture was refluxed for 14 hours. After the reaction solution was neutralized
with 2 N sodium hydroxide solution under ice-cooling, water (100 ml) was added and
stirred for 30 minutes. Precipitated crystals were collected and washed with water

(100 ml) to give compound 2 (11.9 g) as wet yellow crystals.

Process 2

A suspension of compound 2 (11.9 g) obtained by the process 1, ammonium
chloride (1.22 g, 22.8 mmol) and iron (10.2 g, 183 mmol) in ethanol (450 ml) — water (90
m]) was refluxed for 3 hours. The reaction mixture was filtered through Celite and the
remained residue was washed with chloroform — methanol (1:1 v/v, 500 ml). After the
filtrate was concentrated under reduced pressure, water (100 ml) was added to the
residue and the whole was extracted with ethyl acetate. The organic layer was washed
with brine (100 m]) and dried over sodium sulfate. Removal of solvent under reduced

pressure gave crude compound 3 (11.6 g) as a dark brown oil.

Process 3

A solution of 4-fluorophenylacetyl chloride (10.9 g, 63.4 mmol) in THF (100 ml)
was added dropwise over 20 minutes to a solution of compound 3 (11.6 g) obtained by
the process 2 and triethylamine (9.20 ml, 66.0 mmol) in THF (400 ml) under ice-cooling.
The reaction mixture was stirred for 1.5 hours under ice-cooling and further 1.5 hours
at room temperature. After water (500 ml) was added dropwise to the reaction mixture
under ice-cooling, precipitated crystals were collected and washed with water to give

compound 4 (18.9 g) as wet colorless crystals.
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Process 4

A solution of compound 4 (18.9 g) obtained by the process 3 in acetic acid (180 m])
was refluxed for 1.5 hours. Removal of solvent under reduced pressure gave a
crystalline residue, which was recrystallized from ethyl acetate — hexane to give
compound 5 (12.4 g, 35.6 mmol, 52 % overall yield) as pale brown crystals.
M.p.: 151 — 153 °C.
NMR (CDCly) &:3.92 (3H, s), 4.23 (3H, brs), 4.29 (2H, s). 7.05 (2H, m), 7.74 (2H, m).
Process 5

Boron trichloride (2 M in toluene, 0.625 ml, 1.25 mmol) was added dropwise to a
solution of compound 5 (174 mg, 0.500 mmol) in dichloromethane (5 ml) under ice-
cooling, and the mixture was stirred for 1.5 hours. The reaction was quenched with
water (5 ml), and the whole was neutralized with 28 % ammonia. The mixture was
extracted with chloroform, and the organic layer was dried over sodium sulfate.
Removal of solvent under reduced pressure gave a crystalline residue, which was
recrystallized from ethanol — hexane to give compound I-1 (36.0 mg, 22 %) as colorless
crystals.
M.p.: 257 - 260 °C Recrystallization solvent: ethanol — hexane
Elemental analysis for C,gH,,CIFN;O,4
Caled. (%): C, 57.41; H, 3.61; N, 8.37; Cl, 10.59; F, 5.57.
Found. (%): C, 57.20; H, 3.50; N, 8.31; C], 10.50; F, 5.57.
NMR (DMSO-dy &':3.91 (3H, s), 4.20 (2H, s), 7.15:(2H, m), 7.39 (2H, m), 7.56 (1H, s).
IR (KBr): 3431, 1672 cm™.

Compounds I-2 —I-5 were synthesized in a same manner similar to Example 1.

OH "2:R=—©'F
MeO2C N -3°'R =
R TOTETN
N )F
Cl H -4 :R =
-2 ~ |-5 F
) ) I-5:R = Me

Compound I-2
M.p.: 250 — 251 °C Recrystallization solvent: ethanol
Elemental analysis for C,sH,,CIFN,03(H,0), s(ethanol)oe
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Calcd. (%): C, 54.45; H, 4.12; N, 7.84; C], 9.92; F, 5.32.

Found. (%): C, 54.45; H, 3.94; N, 7.92; C}, 9.83; F, 5.21.

NMR (DMSO-dy) &:3.94 (3H, s), 7.42 (2H, m), 7.61 (1H, s), 8.36 (2H, m), 11.18 (1H, brs),
13.86 (1H, brs). -

IR (KBr): 3408, 1672 cm.

Compound I-3

M.p.: 203 — 206 °C Recrystallization solvent: ethanol

Elemental analysis for C,;H,;,CIFN,O3(H,0), s(ethanol), 4

Calcd. (%): C, 57.69; H, 4.08; N, 7.56; C1, 9.57; F, 5.13.

Found. (%): C, 57.72; H, 3.80; N, 7.66; Cl, 9.40; F, 4.98.

NMR (DMSO-dy 6:38.93 (38H, s), 7.18 (1H, d, J = 16.5 Hz), 7.29 (2H, m), 7.59 (1H, s),
7.75 (2H, m), 7.88 (1H, d, J= 16.5 Hz).

IR (KBr): 3323, 1672 cm™'.

Compound I-4

M.p.:192-194 °C Recrystallization solvent: ethanol

Elemental analysis for C,;H,CIFN,O;HCD,,

Caled. (%): C, 53.00; H, 3.92; N, 7.27; Cl, 18.41; F, 4.93.

Found. (%): C, 52.96; H, 3.83; N, 7.33; Cl, 17.76; F, 4.68.

NMR (DMSO-dy) 6:3.10 - 3.28 (4H, m), 3.93 (3H, s), 7.12 (2H, m), 7.30 (2H, m), 11.14
(1H, brs).

IR (KBr): 3421, 1685 cm™,

Compound I-5

M.p.: 259 ~ 261 °C (dec.) Recrystallization solvent: methanol

Elemental analysis for C,sHqCIN,O3(H;0)0,

Calcd. (%): C, 49.54; H, 3.82; N, 11.55; Cl, 14.62.

Found. (%): C, 49.67; H, 3.74; N, 11.56; Cl, 14.32.

NMR DMSO-dy ¢:2.52 (3H, s), 3.91 (8H, s), 7.63 (1H, s), 11.02 (1H, brs), 13.24 (1H,
brs).

IR (KBr): 3419, 1672 cm ™.

Example 2
Compound I-6

62



OMe OMe OMe
MGOzC N02 MGOzC NOz MeOZC N02
e ——-

NHAC Pprocess 1 NAC Process 2 NH
Cl Me : Cl Me

1 6 7

OH
MGOQC N
—_—

Process 3-6 Cl Me

-6

L,

Process 1

Sodium hydride (60 %, 0.42 g, 10.5 mmol) was added over 5 minutes to a solution

of compound 1 (3.03 g, 10.0 mmol) in DMF (40 ml) under ice-cooling, and the mixture

5  was stirred for 1 hour at room temperature. Methyl iodide (0.685 ml, 11.0 mmol) was
added to the reaction mixture under ice-cooling and the whole was stirred for 3 hours at
room temperature. The reaction mixture was acidified to pH 3 with 10 % hydrochloric

acid under ice-cooling. The whole was added water (50 ml) and extracted with ethyl
acetate. The organic layer was washed with water (50 ml) and brine (50 ml), and dried

10 over sodium sulfate. The solvent was evaporated under reduced pressure to give crude

compound 6 as a dark brown oil.

Process 2

2' Sodium methoxide (28 % methanol solution, 3 ml) was added to a solution of the
15  crude compound 6 obtained by the process 1 in methanol (3 ml), and the mixture was
refluxed for 2 hours. The reaction mixture was poured into 1 N hydrochloric acid (20

ml) under ice-cooling, and the whole was extracted with ethyl acetate. The organic

layer was washed with water and brine, and dried over sodium sulfate. A crude

product obtained by evaporation under reduced pressuré was subjected to silica gel

20  column chromatography. The fractions containing desired compound eluted with
hexane — ethyl acetate (2:1 v/v) were concentrated under reduced pressure. The

crystalline residue was recrystallized from ethyl acetate — hexane. Compound 7 (1.02 g,

3.71 mmol, 37 %) was obtained as yellow crystals.

25  Process3 -6
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Compound I-6 was synthesized in a same manner similar to the processes 2 — 5 of
Example 1.
M.p.: 198 - 201 °C Recrystallization solvent: ethanol — diisopropyl ether
Elemental analysis for C;;H,,CIFN;O;
Caled. (%): C, 58.55; H, 4.05; N, 8.03; Cl, 10.17; F, 5.45.
Found. (%): C, 58.29; H, 4.03; N, 7.98; Cl, 10.02; F, 5.21.
NMR (DMSO-dy &:3.91 (3H, s), 3.96 3H, s), 4.33 (2H, ), 7.16 (2H, m), 7.32 (2H, m),
11.10 (1H, brs).
IR (KBr): 3419, 1670 cm™.

Compounds I-7 — I-9 were synthesized in a same manner similar to the processes
2 — 5 of Example 2.

MeO,C N, ' H,
>R )
N 1-.8:R'= —C F ,R*=H
cl R H,
-7 ~19  |9:R'= —CC F ,R?=H
HaHo

Compound I-7

M.p.: 192—-195 °C Recrystallization solvent: ethyl acetate — hexane

Elemental analysis for Cy3H,7C1F,N,O4

Caled. (%): C, 62.38; H, 3.87; N, 6.33; Cl, 8.01; F, 8.58.

Found. (%): C, 62.32; H, 4.05; N, 6.23; Cl, 7.80; F, 8.35.

NMR (DMSO-d) &:3.91 (3H, s), 4.26 (2H, s), 5.77 (2H, ), 6.88 (2H, m), 7.03 (2H, m),
7.07 (2H, m), 7.23 (2H, m), 7.55 (1H, s), 11.10 (1H, brs).

IR (KBr): 3431, 1691 cm™'.

Compound I-8

M.p.: 156 = 159 °C Recrystallization solvent: methanol

Elemental analysis for C,¢H,;,CIFN,O5(H;0)0.5

Caled. (%): C, 56.50; H, 3.73; N, 8.24; Cl, 10.42; F, 5.59.

Found. (%): C, 56.75; H, 8.83; N, 8.27; C], 10.11; F, 5.35.

NMR (DMSO-dy) &:3.90 BH, s), 5.75 (2H, s), 7.17 (4H, d, J=7.2Hz), 7.67 (1H, s), 8.49
(1H, s), 11.20 (1H, brs).

64

g1/



IR (KBr): 3410, 1674 cmm™".

Compound I-9
M.p.: 205 -207 °C Recrystallization solvent: methanol
5 Elemental analysis for C;;H;,CIFN,0,

Caled. (%): C, 58.55; H, 4.05; N, 8.03; Cl, 10.17; F, 5.45.
Found. (%): C, 58.42; H, 4.15; N, 8.05; Cl, 9.76; F, 5.21.
NMR (DMSO-dy ¢:3.12 2H, t, J= 7.4 Hz), 3.92 (3H, s), 4.70 (2H, t, J= 7.4 Hz), 7.10
(2H, m), 7.15 (2H, m), 7.62 (1H, s), 8.08 (1H, s), 11.18 (1H, brs). -

10 IR (KBr): 3423, 1674 cm™'.

_ Example 3
[ F Compound I-10

OMe OMe OMe

MEOQC\@NO2 Meogc@NHg Me02C\<j[N\>_
—_— —_—
NHAC process 1, 2 NAc P 34 N
cl ) Cl \©\ rocess 3, Cl \©\
F - F

1 8 I-10
15  Process1-4
Compound I-10 was synthesized in a same manner similar to the process 1 of
Example 2 and the processes 2, 4, 5 of Example 1.
M.p.: 168 -170 °C Recrystallization solvent: methanol — isopropanol
Elemental analysis for C,;H,,CIFN,O4
. 20  Calced. (%): C, 58.55; H, 4.05; N, 8.03; Cl, 10.17; F, 5.45.
” Found. (%): C, 58.47; H, 3.97; N, 8.08; Cl, 9.90; F, 5.19.
NMR (DMSO-dy) &:2.49 (3H, s), 3.90 38H, s), 5.74 (2H, s), 7.05 (2H, m), 7.18 (2H, m),
7.64 (1H, s), 11.10 (1H, brs).
IR (KBr): 3417, 1699 cm'!.

25
Compovir_lii_ I-11 was synthesized in a same manner similar to Example 3.
OH
MeO,C N ; 5

l\})—R I-11:R' = —C-C F ,R°=Me
. H

& R 2Ho

-11
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Compound I-11

M.p.: 185187 °C Recrystallization solvent: ethyl acetate — hexane

Elemental analysis for C,sH¢CIFN,O3

Caled. (%): C, 59.59; H, 4.45; N, 7.72; Cl, 9.77; F, 5.24.

Found. (%): C, 59.59; H, 4.40; N, 7.70; Cl, 9.43; F, 5.06.

NMR (CDClg) 6:2.25 (8H, s), 3.10 (2H, t, J=7.3 Hz), 3.98 (3H, s), 4.59 CH, t, J=17.3
Hz), 6.98 (4H, d, J=6.9 Hz), 7.69 (1H, s), 11.26 (1H, brs).

IR (KBr): 3419, 1674 cm'™.

Example 4
Compound I-12

OMe
HO,C

: F@ Process 1

Chlorotrimethylsilane (0.295 ml, 2.32 mmol) was added to a suspension of

MGOZC

1-12

Process 1

compound 5 (101 mg, 0.289 mmol) and sodium iodide (351 mg, 2.34 mmol) in
acetonitrile (1.5 ml) at room temperature, and the mixture was refluxed for 48 hours.
Water (5 ml) was added to the reaction mixture at room temperature, and the whole was
extracted with diethyl ether. The organic layer was washed with water (5 ml), 10 %
sodium thiosulfate solution (10 ml) and brine (10 ml), and dried over sodium sulfate. A
residue obtained by evaporation under reduced pressure was dissolved in 1 N sodium
hydroxide solution, the mixture was neutralized with 1 N hydrochloric acid and added
water (100 ml). Precipitated crystals were collected, washed with water and dried
under vacuum to give compound I-12 (74.9 mg, 0.234 mmol, 81 %) as a pale brown
powder.

Elemental analysis for C;sH,,CIFN,O3;H;0)0.4

Calcd. (%): C, 54.94; H, 3.32; N, 8.54; Cl, 10.81; F, 5.79.

Found. (%): C, 54.69; H, 3.32; N, 8.94; Cl, 11.15; F, 5.57.

NMR (DMSO-dy) ¢:4.20 (2H, s), 7.16 (2H, m), 7.38 (2H, m), 7.55 (1H, s).

IR (KBr): 3427, 1630 cm ™.

Compounds [-13 —1-16 were synthesized in a same manner similar to Example 4.
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-3:R'=H ,R®*= —C-C F
OH HaH,
HO,C
2 N>_R2 -14:R" = _C‘C‘Q'F ,R?=H
g1 HoH»
! 151 Ry = —C-C< y—F ,R%=Me
-13 ~ [-16 HoH,
16 :R' = H, R?=Me

Compound I-13

Elemental analysis for C,¢H,3CIFN,O30,0), 5

Calced. (%): C, 56.50; H, 3.73; N, 8.24; Cl, 10.42: F, 5.59.

Found. (%): C, 56.42; H, 3.68; N, 8.33; Cl, 10.63; F, 5.41.

NMR (DMSO-dy ¢:3.13 (4H, s), 7.11 (2H, m), 7.29 (2H, m), 7.55 (1H, s).
IR (KBr): 3423, 1631 cm'".

Compound I-14

M.p.: 237 — 239 °C.

Elemental analysis for C,¢H,;,CIFN,0;H,0),,

Calcd. (%): C, 56.80; H, 3.69; N, 8.28; Cl, 10.48; F, 5.62.

Found. (%): C, 56.74; H, 3.62; N, 8.33; Cl, 10.11; F, 5.40.

NMR (DMSO-dg) 6:3.12 (2H, t, J= 7.5 Hz), 4.70 (2H, t, J= 7.5 Hz), 7.10 (2H, m), 7.17
(2H, m), 7.62 (1H, s), 8.08 (1H, s).

IR (KBr): 3421, 1697 cm.

Compound I-15

M.p.: 244 —- 245 °C.

Elemental analysis for C17H4CIFN;O5(H,0), 4

Caled. (%): C, 54.60; H, 4.53; N, 7.49; C], 9.48; F, 5.08.

Found. (%): C, 54.66; H, 4.14; N, 7.54; Cl, 9.23; F, 4.96. ,

NMR (DMSO-dy) ¢:2.26 (3H, s), 3.06 (2H, t, J=7.2 Hz), 4.55 (2H, t, J= 7.2 Hz), 7.07 -
7.20 (4H, m), 7.53 (1H, s).

IR (KBr): 3421, 1660 cm'!.

Compound I-16
M.p.: 267 = 270 °C Recrystallization solvent: ethanol
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Elemental analysis for CoH,CIN;O3(NHg)(Hz0)o.15
Caled. (%): C, 43.88; H, 4.21; N, 17.06; Cl, 14.39.
Found. (%): C, 44.15; H, 4.05; N, 16.70; Cl, 14.12.
NMR (DMSO-dy ¢:2.44 (3H, s), 740 (1H, s).

IR (KBr): 1645 cm™.

Example 5
Compound I-17 . ‘
OH ' O OH
HO,C N\ MeoN N\
—
& t‘i Process 1 & H
F F
1-12 117
Process 1

1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (49.4 mg, 0.258
mmol) was added to a suspension of compound 1-12 (67.2 mg, 0.210 mmol), 1-
hydroxybenzotriazole (35.4 mg, 0.262 mmol), N-methylmorpholine (0.070 ml, 0.64
mmol) and dimethylamine hydrochloride (63.6 mg, 0.657 mmol) in DMF (2 ml) at room
temperature, and the mixture was stirred for 4 hours. Water (5 ml) was added to the
reaction mixture under ice-cooling and the whole was extracted with diethyl ether.
The organic layer was washed with water and brine, and dried over sodium sulfate.
The crystalline residue obtained by evaporation under reduced pressure was
recrystallized from ethanol — diisopropyl ether to give compound I-17 (19.4 mg, 0.0558
mmol, 27 %) as colorless crystals.

M.p.: 253 - 257 °C Recrystallization solvent: ethanol — diisopropyl ether

Elemental analysis for C;;H,sC1IFN;0,(H;0)o.1

Caled. (%): C, 58.41; H, 4.38; N, 12.02; Cl, 10.14; F, 5.43.

Found. (%): C, 58.25; H, 4.28; N, 11.98; Cl, 10.08; F, 5.18.

NMR (DMSO-dy &: 2.90 (3H, s), 2.93 (3H, s), 4.19 (2H, s), 6.95 (1H, ), 7.16 (2H, m),
7.37 (2H, m).

IR (KBr): 3425, 1603 cm™'.

Compounds I-18 — I-20 were synthesized in a same manner similar to the

Example 5.
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0 OH -18: R3 = Me, R*=H
34
RRN
Cl .
1-18 ~ 1-20 1-20 : R®R*N = N:j

Compound I-18

M.p.: 287 — 291 °C (dec.) Recrystallization solvent: methanol

Elemental analysis for C;gH,;CIFN;0,H;0),,

Calcd. (%): C, 57.27; H, 3.97; N, 12.52; Cl, 10.57; F, 5.66.

Found. (%): C, 57.19; H, 3.89; N, 12.35; Cl, 10.28; F, 5.38.

NMR (DMSO-dy &:2.82 (38H, d, J= 4.8 Hz), 4.17 (2H, s), 7.15 (2H, m), 7.38 (2H, m),
7.72 (1H, s).

IR (KBr): 3386, 1604 cm''.

Compound I-19

M.p.: 184 — 186 °C Recrystallization solvent: methanol — diisopropyl ether

Elemental analysis for CZIHlschN30£{Cl)I_O(HZO)o,a

Caled. (%): C, 57.63; H, 3.82; N, 9.60; Cl, 16.20; F, 4.34.

Fpund. (%): C, 57.60; H, 3.81; N, 9.89; Cl, 15.95; F, 4.29.

NMR (DMSO-d;) & 4.32 (2H, s), 7.14 - 7.24 (3H, m), 7.39 (2H, d, J= 7.8 Hz), 7.46 (2H,
m), 7.3972 (2H, d, J= 7.8 Hz), 8.17 (1H, s), 10.53 (1H, brs).

IR (KBr): 3423, 1601 cm™.

Compound I-20

M.p.: 268 — 272 °C (dec.) Recrystallization solvent: methanol — THF — diisopropyl
ether

Elemental analysis for C,oH,,;CIFN;0,

Caled. (%): C, 61.05; H, 4.58; N, 11.24; Cl, 9.48; F, 5.08.

Found. (%): C, 60.82; H, 4.49; N, 11.23; Cl, 9.36; F, 4.84.

NMR (DMSO-dy &:1.80~1.87 (4H ,m), 3.25 — 3.56 (4H, m), 4.19 (2H, s), 6.95 (1H, s),
7.07 -17.22 (3H, m), 7.38 (2H, m), 12.90 (1H, brs).

IR (KBr): 3425, 1591 cm™.

Example 6
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Compound I-21

OMe OMe

MQOzc MQOzC N
o N
Process 1 H

F
Meozo\@:
Process 2 F@
Process 1

A suspension of compound 5 (2.50 g, 7.17 mmol), 10 % palladium carbon (499 mg)
and triethylamine (10 ml) in methanol was stirred under 4 atm of hydrogen atmosphere
for 15 hours at room temperature. The reaction mixture was filtered, evaporated
under reduced pressure, and subjected to silica gel column chromatography. The
fractions containing desired compound eluted with hexane — ethyl acetate (1:1 v/v) were
concentrated under reduced pressure. The crystalline residue was recrystallized from
ethyl acetate — hexane — diisopropyl ether to give compound 9 (2.18 g, 6.93 mmol, 97 %)

as colorless crystals.

Process 2
Compound I-21 was synthesized in a same manner similar to the process 5 of
Example 1.
M.p.: 199 - 201 °C Recrystallization solvent: ethanol — diisopropyl ether
Elemental analysis for C,¢H,sFN,O3;HCI), o
Calcd. (%): C, 57.07; H, 4.19; N, 8.32; Cl, 10.53; F, 5.64.
Found. (%): C, 56.90; H, 4.21; N, 8.45; Cl, 10.29; F, 5.68.
NMR (DMSO-dy) &:3.94 (3H, s), 4.45 (2H, s), 7.22 (2H, m), 7.24 (1H, d, J=8.7 Hz), 7.51
(2H, m), 7.81 (1H, d, J=8.7 Hz), 11.29 (1H, brs).
IR (KBr): 3417, 1678 cm .

Compounds I-22 and I-23 were synthesized in a same manner similar to Example
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MeO,C N l.oo-R'= —C F ,R°=Me
ﬁl R i
N
1
R -23:R'=H, R2= —C-C F
[-22 ~ |-23 HH,

Compound [-22

M.p.: 202 - 204 °C.

Elemental analysis for C;7H;sFN,O;HCl),,

Calcd. (%): C, 64.22; H, 4.79; N, 8.81; Cl, 1.11; F, 5.98.

Found. (%): C, 64.53; H, 4.72; N, 8.80; Cl, 1.09; F, 5.75.

NMR (DMSO-dy ¢:2.51 (3H, s), 3.90 (8H, s), 5.46 (2H, s), 7.08 (1H, d, J=8.7 Hz), 7.17
(4H, d, J="7.2 Hz), 7.60 (1H, d, J= 8.7 Hz), 11.27 (1H, brs).

IR (KBr): 3417, 1666 cm™.

Compound I-23

M.p.: 222 — 225 °C Recrystallization solvent: ethanol

Elemental analysis for C,;H,;FN,O3;HCL), ,

Calcd. (%): C, 58.21; H, 4.60; N, 7.99; C], 10.11; F, 5.42.

Found. (%): C, 58.03; H, 4.49; N, 8.02; Cl, 9.83; F, 5.20.

NMR (DMSO-dy) &:3.21 (2H, t, J=7.4 Hz), 3.37 (2H, t, J= 7.4 Hz), 3.95 (8H, s), 7.13
(2H, m), 7.27 (1H, d, J=8.6 Hz), 7.29 (2H, m), 7.83 (1H, d, /= 8.6 Hz), 11.28 (1H, brs).
IR (KBr): 3423, 1684 cm™.

Example 7
Compound 1-24

OMe

MeOQC\@N HOZC\@E
N

H Process 1

Process 1

Compound I1-24 was synthesized in a same manner similar to the process 1 of
Example 4.
Elemental analysis for C,sH,;FN,O3H,0), 5
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Caled. (%): C, 61.02; H, 4.10; N, 9.49; F, 6.43.

Found. (%): C, 61.26; H, 3.83; N, 9.56; F, 6.05.

NMR (DMSO-dy 6:4.21 (3H, s), 6.96 (1H, d, J=8.6 Hz), 7.17 (2H, m), 7.39 (2H, m),
7.59 (1H, d, J= 8.6 Hz).

IR (KBr): 3431, 1631 cm™'.

Compound I-25 was synthesized in a same manner similar to Example 7.

OH
HOQC N

N\
N ‘—< >—F
H
|-25
Compound I-25
M.p.: 152 - 155 °C.
Elemental analysis for C,gH;sFN;O3(HCl)g 2(H20)0
Calcd. (%): C, 61.76; H, 4.41; N, 9.00; Cl, 2.28; F, 6.11.
Found. (%): C, 61.64; H, 4.38; N, 9.04; C], 1.89; F, 5.85.
NMR (DMSO-dy) 6:3.07-3.23 (4H, m), 6.95 (1H, d, J=8.4 Hz), 7.11 (2H, m), 7.27 (2H,
m), 7.63 (1H, d, /= 8.4 Hz).
IR (KBr): 3421, 1631 cm™.

Example 8
Compound 1-26
OMe OMe
MeOQCQN Me020\©[
N
v Hb Process 1 M;@ Process 2
5 F
O OMe

& *K@

\ \)

S N

& I\'/I>O_Mt> Process 3 »b
11 F

Process 1
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A solution of compound 5 (900 mg, 2.58 mmol) in DMF — THF (1:2 v/v, 3 ml) was
added dropwise to a suspension of sodium hydride (60 %, 130 mg, 3.36 mmol) in THF
under ice-cooling, and the mixture was stirred for 45 minutes. Water (10 ml) was
added to the reaction mixture under ice-cooling, and the whole was extracted with ethyl
acetate. The organic layer was washed with water (20 m!) and brine (20 ml), and dried
over sodium sulfate. The crystalline residue obtained by evaporation under reduced
pressure was triturated with diisopropyl ether — hexane to give compound 10 as a

mixture of regioisomers (894 mg, 2.28 mmol, 88 %) as colorless crystals.

Process 2

2-Bromothiazole (0.0413 ml, 0.458 mmol) was added dropwise to a solution of n-
butyllithium (1.50 M in hexane, 0.305 m], 0.458 mmol) in diethyl ether at —78 °C, and
the mixture was stirred for 20 minutes. A solution of compound 10 (151 mg, 0.383
mmol) in THF ~ diethyl ether (4:1 v/v, 2.5 ml) was added to the reaction mixture, and
the whole was stirred for 30minutes. The reaction was quenched with saturated
ammonium chloride solution (2 ml) and water under ice-cooling, and the whole was
extracted with ethyl acetate. The organic layer was washed with water (5 ml) and
brine (5 ml), and dried over sodium sulfate. The solvent was evaporated under reduced

pressure to give crude compound 11 as a dark brown oil.-

Process 3

47 % hydrobromic acid (4 ml) was added to a solution of crude 11 in acetic acid
(1.5 ml), and the mixture was refluxed for 1.5 hours. After the reaction mixture was
neutralized with 5 N sodium hydroxide solution under ice-cooling, water was added to
the mixture.  Precipitated crystals were collected, washed with water and
recrystallized from methanol to give compound 1-26 (46.3 mg, 1.19 mmol, 31 %) as
yellow crystals.
M.p.: 137-139 °C Recrystallization solvent: methanol
Elemental analysis for C;gH,,CIFN;0,SH,0), 5
Caled. (%): C, 52.57; H, 3.33; N, 10.22; Cl, 8.62; F, 4.62; S, 7.80.
Found. (%): C, 52.47; H, 3.01; N, 9.96; C], 8.72; F, 4.60; S, 7.84.
NMR (DMSO-dp &:4.23 (2H, s), 7.17 (2H, m), 7.40 (2H, m), 8.33 (1H, d, J= 2.7 Hz),
8.35 (1H, d, J=2.7 Hz), 8.92 (1H, s), 13.33 (1H, brs).
IR (KBr): 3429, 1631 cmn”, )

Compounds I-27 - 1-31 were synthesized in a same manner similar to Example 8.
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-27:R'=H R= —C—@—F RS = —«] R =H
O OH l-28: R' = Me , R?= —C—O—F,R5= /] R = Cl

oo R = —C- R2=Me R°=—¢ 1 .R =Cl
N 1-29: R' = CC—@—F . e <S]

5
R” R HaH,
5 7 _
127 ~1-81  1-30:R'=H ,R?= —c{ )—F R = ,R"=H
Ha
1-31: R1 =H R2 - _@_F RS - _(/N'N , R7 = Cl
. - ] - ﬁz ) {j)

Compound I-27

M.p.: 239 - 240 °C  Recrystallization solvent: ethanol

Elemental analysis for C,sH;,FN3;O,S(H,0)q,

Calcd. (%): C, 60.87; H, 3.46; N, 11.83; F, 5.35; S, 9.03.

Found. (%): C, 60.76; H, 3.36; N, 11.77; F, 5.10; S, 9.00.

NMR (DMSO-dy) J: 4.20 (2H, s), 7.13 (2H, m), 7.18 (lH d, J=9.0 Hz), 7.39 (2H, m),
8.27 (1H, d, J= 2.9 Hz), 8.31 (1H, d, J=2.9 Hz), 8.87 (1H, d, J= 2.9 Hz), 13.06 (1H, brs).
IR (KBr): 3440, 1637 cm™.

Compound I-28

M.p.: 258 — 261 °C Recrystallization solvent: methanol —- THF — acetonitrile
Elemental analysis for C;H,;CIFN;0,S

Caled. (%): C, 56.79; H, 3.26; N, 10.46; Cl, 8.82; F, 4.73; S, 7.98.

Found. (%): C, 56.62; H, 3.18; N, 10.37; Cl, 8.77; I, 4.60; S, 7.83.

NMR (DMSO-d) &: 3.98 (3H, s), 4.35 (2H, s), 7.13 (2H, m), 7.34 (2H, m), 8.29 — 8.36
(2H, m), 8.86 (1H, s), 12.90 (1H, brs).

IR (KBr): 3433, 1639 cm™.

Compound I-29

M.p.: 208 — 211 °C Recrystallization solvent: ethyl acetate — hexane

Elemental analysis for CyoH;sCIFN;0,S

Caled. (%): C, 57.76; H, 3.64; N, 10.10; Cl, 8.62; F, 4.57; S, 7.71.

Found. (%): C, 57.61; H, 3.48; N, 10.01; Cl, 8.22; F, 4.39; S, 7.51.

NMR (DMSO-dp) &:2.32 (3H, s), 3.10 (2H, d, J= 7.4 Hz), 4.62 2H, d, J= 7.4 Hz), 7.08 -
7.23 (4H, m), 8.31 (1H, d, J = 3.0 Hz), 8.34 (1H, d, J= 3.0 Hz), 8.83 (1H, s), 12.78 (1H,
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brs).
IR (KBr): 3433, 1643 cm .

Compound I-30 _
5 M.p.:189-192 °C Recrystallization solvent: methanol — ethyl acetate
Elemental analysis for CyH,sFN,O,(HBr), o
Calod. (%): C, 59.08; H, 3.77; N, 6.56; Br, 18.70; F, 4.45,
Found. (%): C, 58.85; H, 3.65; N, 6.68; Br, 19.09; F, 4.38.
NMR (DMSO-dy) ¢: 4.44 (2H, s), 7.20 — 7.29 (3H, m), 7.43 — 7.51 (3H, m), 7.54 — 7.62
10 (2H, m), 7.65 - 7.75 (3H, m), 12.19 (1H, brs).
IR (XBr): 3431, 1658 cm ..

Compound I-31
M.p.: 287289 °C (dec.) Recrystallization solvent methanol - THF
15  Elemental analysis for C,;H;;C1IFN;O,(HBr)¢ ,sH:0)05
Caled. (%): C, 51.97; H, 3.12; N, 17.82; Br, 3.05; Cl, 9.02; F, 4.84.
Found. (%): C, 52.07; H, 3.24; N, 17.56; Br, 2.94; Cl, 8.78; F, 4.69.
NMR (DMSO-dy &:4.24 (2H, s), 7.17 (2H, m), 7.40 (2H, m), 8.69 (1H, s), 8.76 (1H, brs),
12.19 (1H, brs).
20 IR (KBr): 3440, 1649 cm ™.

Example 9
Compound 1-32
H 0O OMe

: )_@ Process 1 : F@ Process2 HF@
Cl
Q’J\J[‘\j OMe Q_«N[l\j OH
N ] N

o \

—_— O \ S
Process 3 N Process 4 N 7\
c c H Q
F

14 F |-32

MEO2C HOZC

25
Process 1

1 N sodium hydroxide solution was added to a solution of compound 5 (1.36 g,
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3.90 mmol) in ethanol at room temperature, and the mixture was refluxed for 3.5 hours.
The reaction mixture was acidified to pH 5 with 2 N hydrochloric acid under ice-cooling,
and the whole was extracted with ethyl acetate. The organic layer was washed with
brine and dried over sodium sulfate. The crystalline residue obtained by evaporation
under reduced pressure was recrystallized from ethyl acetate — methanol — hexane to
give compound 12 (1.06 g, 3.17 mmo], 81 %) as colorless crystals.

M.p.: 201 — 205 °C.

NMR (CDCl;) 6:3.93 (3H, brs), 4.22 (2H, ), 7.16 (2H, m), 7.39 (2H, m), 7.63 (1H, s).

Process 2

1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (291 mg, 1.52
mmol) was added to a suspension of compound 12 (337 mg, 1.0l mmol), 1-
hydroxybenzotriazole (207 mg, 1.53 mmol) and phenylacetic hydrazide (234 mg, 1.53
mmol) in THF (3 ml) at room temperature, and the mixture was stirred for 5.5 hours.
After the reaction was quenched with water (15 ml) under ice-cooling, precipitated
crystals were collected, washed with water and dried under vacuum to give crude

compound 13 (470 mg) as colorless crystals.

Process 3

A mixture of crude product 13 (401 mg) and phosphorus oxychloride (4 ml) was
refluxed for 2 hours. Removal of an excess of phosphorus oxychloride under reduced
pressure gave the residue, which was added ice-water and neutralized with 28 %
ammonia. Precipitated crystals were collected, washed with water and dried under

vacuum to give crude compound 14 (251 mg) as colorless crystals.

Process 4 ‘
Compound I-32 was synthesized in a same manner similar to the process 1 of
Example 4.
M.p.: 169~ 172 °C Recrystallization solvent: ethyl acetate — diisopropyl ether
Elemental analysis for CysH,;sCIFN,Oo(H,0)0 5
Caled. (%): C, 62.75; H, 3.80; N, 12.73; Cl, 8.05; F, 4.32.
Found. (%): C, 62.72; H, 3.69; N, 12.79; Cl, 7.62; F, 4.16.
NMR (DMSO-dy) &:4.22 (2H, s), 4.38 (2H, s), 7.16 (2H, m), 7.26 — 7.55 (8H, m).
IR (KBr): 3411 cm'.

Compounds [-33 — 1-50 were synthesized in a same manner similar to Example 9.
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N-
) N OH .
° —R?
N
CI H
[-33 ~ I-50
1-33: R? = _S_O_F ,R® = Me l-42: R2=H, RS = -c -
2 2
-84: R® = —c+ )-F ,R°=—C-0 -43; R® =~ )~F R°= —C— )—F
H2 H2 _© H2 H2
-35: R = Mg R® =—C—© I-44: R? = Mg R°® = —c—@
H2 H2 F
I-36: R% = Mg R® = Me ]
. 1-45:R®=Me R’= —C
1-37: R®=Mg R°= —C-O Ha
H2
l-46: R? = Mg R° = —C- CF
1-38; R = Mg R® = —@ o 3
' 2
30: R = Me R° - _El‘@_’: |-47: R? = Mg R® = —CH@)z
2 .
|-40: R? = Me R°® =_/_©-F 1-48: RZ = Mg R® = —ﬁ //S
2
41: R = Me B® =G0 )-F 1-49: R% = Me R® = —C
i <)
1-50: R?=Mg R®= —C
H

Compound I-33

M.p.: 206 - 208 °C Recrystallization solvent: isopropanol

Elemental analysis for C,,H,,CIFN,O,(isopropanol), H20), s

Caled. (%): C, 56.41; H, 3.61; N, 15.21; Cl, 9.62; F, 5.16.

Found. (%): C, 56.48; H, 3.46; N, 15.13; Cl, 9.28; F, 4.92.

NMR (CDCly) &:2.66 (3H, s), 4.35 (2H, s), 7.05 (2H, m), 7.31 (2H, m), 7.60 (1H, s).
IR (KBr): 3429 cm .

Compound I-34

M.p.: 180- 182 °C Recrystallization solvent: isopropanol

Elemental analysis for CysH,CIFN,O3(HC)o,H,0)05

Calced. (%): C, 60.07; H, 3.66; N, 12.18; Cl, 8.48; F, 4.13.

Found. (%): C, 60.10; H, 3.36; N, 12.35; Cl, 8.54; F, 3.98.

NMR (CDCly &:4.35(2H, s), 5.36 (2H, s), 6.99 — 7.11 (3H, m), 7.23 -~ 7.39 (6H, m), 7.65
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(1H, s).
IR (KBr): 3421 cm .

Compound I-35

M.p.: 255~ 257 °C Recrystallization solvent: ethanol

Elemental analysis for C;;H;3CIN,Oz(ethanol),,

Caled. (%): C, 59.71; H, 4.09; N, 16.01; Cl, 10.13.

Found. (%): C, 59.44; H, 3.96; N, 16.18; Cl, 9.98.

NMR (DMSO-dy) 6:2.54 (3H, s), 4.38 (2H, ), 7.27 — 7.50 (6H, m), 10.55 (1H, brs), 12.96
(1H, brs).

IR (KBr): 3410 cm™'.

Compound 1-36

M.p.: 262 - 265 °C Recrystallization solvent: methanol

Elemental analysis for C;;HCIN,O,

Caled. (%): C, 49.92; H, 3.43; N, 21.17; C}, 13.40.

Found. (%): C, 49.68; H, 3.38; N, 21.00; CL, 13.32.

NMR (DMSO-dy) &: 2.54 (3H, s), 2.60 (3H, s), 7.50 (1H, s), 10.50 (1H, brs), 12.94 (1H,
brs).

IR (KBr): 3421 cm ™.

Compound 1-37

M.p.: 266 — 268 °C Recrystallization solvent: ethanol

Elemental analysis for C;;H,;3CIN,O3(H;0)o¢

Calcd. (%): C, 55.55; H, 3.89; N, 15.24; C], 9.64.

Found. (%): C, 55.63; H, 3.77; N, 15.08; Cl, 9.60.

NMR (DMSO-dy) &:2.55 (38H, s), 5.49 (2H, s), 7.03 (1H, m), 7.14 (2H, m), 7.35 (2H, m),
7.54 (1H, brs), 10.48 (1H, brs), 12.99 (1H, brs).

IR (KBr): 3384 cm™.

Compound 1-38

M.p.: > 300 °C Recrystallization solvent: chloroform — methanol

Elemental analysis for C,¢H,;CIN,0,H,0)04

Caled. (%): C, 57.55; H, 3.56; N, 16.78; Cl, 10.62.

Found. (%): C, 57.30; H, 3.76; N, 16.67; Cl, 10.86.

NMR (DMSO-dy &: 2.56 (8H, s), 7.60 — 7.71 (3H, m), 7.78 (1H, s), 8.13 — 8.24 (2H, m),
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- 10.59 (1H, brs), 12.98 (1H, brs).

IR (KBr): 3415 cm.

Compound I-39

M.p.: 247 -249 °C Recrystallization solvent: isopropancl

Elemental analysis for C,;H,;CIFN,O,

Caled. (%): C, 56.91; H, 8.37; N, 15.62; C), 9.88; F, 5.30.

Found. (%): C, 56.76; H, 3.42; N, 15.58; Cl, 10.16; F, 5.08.

NMR (DMSO-dy &:2.54 (3H, s), 4.38 (2H, s), 7.21 (2H, m), 7.42 — 7.53 (3H, m), 10.61
(1H, brs), 12.95 (1H, brs).

IR (KBr): 3338 cm ..

Compound I-40

M.p.:> 300 °C Recrystallization solvent: chloroform — methanol

Elemental analysis for C,gH,,CIFN,0,(CHClyo 3(H;0)0 6

Caled. (%): C, 52.89; H, 3.23; N, 13.48; Cl, 16.21; F, 4.57.

FQund. (%): C, 52.56; H, 3.13; N, 13.41; Cl, 16.54; F, 4.37.

NMR (DMSO-dy ¢:2.55 3H, s), 7.31 (2H, m), 7.40 (1H, d, J= 16.5 Hz), 7.73 (1H, s),

7.70 = 7.98 (3H, m), 10.60 (1H, brs), 13.01 (1H, brs).

IR (XKBr): 3367 cm™*.

Compound I-41

M.p.: 175-177 °C  Recrystallization solvent: ethyl acetate

Elemental analysis for C,gH,,CIFN,O,

Caled. (%): C, 57.99; H, 3.79; N, 15.03; CJ, 9.51; F, 5.10.

Found. (%): C, 57.88; H, 3.76; N, 14.99: Cl, 9. 12; F, 5.07.

NMR (DMSO-dy) &:2.54 (3H, s), 3.12 (2H, t, J= 7.4 Hz), 3.27 (2H, t, J= 7.4 H2), 712
(2H, m), 7.36 (2H, m), 7.50 (1H, s), 10.55 (1H, brs), 12.99 (1H, brs).

IR (KBr): 3423 cm™.

Compound I-42

M.p.: 250 - 253 °C  Recrystallization solvent: chloroform — methanol

Elemental analysis for C,cH,,CIF N4O2(8)0.75H0)05

Caled. (%): C, 50.87; H, 2.93; N, 14.83; Cl, 9.38; F, 5.08; S, 6.37.

Found. (%): C, 50.90; H, 2.63; N, 14.83; Cl,9.47; F, 4.82; S, 6.32.

NMR (DMSO-dp) &:4.39 (2H, s), 7.21 (2H, m), 7.47 2H, m), 7.57 (1H, s), 8.39 (1H, s),
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10.52 (1H, brs), 13.29 (1H, brs).
IR (KBr): 3431 cm™.

Compound I-43

M.p.: 103105 °C Recrystallization solvent: methanol

Elemental analysis for CmH1OCIFN4O2(methanol)o,5(HzO)0,5

Caled. %): C, 59.07; H, 3.80: N, 11.72; Cl, 7.42; F, 7.95.

Found. (%): C, 59.09; H, 3.72; N, 11.90; Cl, 7.29; F, 7.82.

NMR (DMSO0-dp) §:4.22 (2H, $), 4.38 (2H, s), 7.16 (2H, m), 7.21 (2H, m), 7.39 (2H, m),
7.46 (2H, m), 7.51 (1H, ), 10.56 (1H, brs), 13.18 (1H, brs).

IR (KBr): 3423 cmt.

Compound I-44

M.p.: 246 — 250 ) Recrystallization solvent: isopropanol

Elemental analysis for C”HmClFN,;Og(HzO)O,Z

Caled. (%): C, 56.35; H, 3.45; N, 15.46; Cl, 9.78; F, 5.24.

Found. (%): C, 56.43; H, 3.19; N, 156.51; Cl, 9.98; I, 5.05.

NMR (DMSO-dy) S 2.54 (3H, s), 4.42 (2H, s), 7.15 (1H, m), 7.22 - 7.33 (2H, m), 7.38 —
7.53 (2H, m), 10.52 (1H, brs), 12.96 (1H, brs).

IR (KBr): 3429 cm't,

Compound I-45

M.p.: 272 - 276 °*C  Recrystallization solvent: methanol — isopropanol

Elemental analysis for C,~,H1201FN402(isopropa,nol)o,l(HZO)o,z

Caled. (%): C, 56.41; H, 3.61; N, 15.21; Cl, 9.62; F, 5.16.

Found. (%): C, 56.28; H, 3.31; N, 15.32; Cl, 9.47; F, 5.03.

NMR (DMSO-dy) G:2.54 (3H, s), 4.42 2H, 9), 790 -17.82 2H, m), 7.35 — 7.56 (3H, m),
10.51 (1H, brs), 12.96 (1H, brs).

IR (KBr): 3408 cm ™.

Compound 1-46

M.p.: 163166 °C Recrystallization solvent: ethyl acetate

Elemental analysis for ClgHmClFsN‘.Oz(HzO)o,q

Caled. (%): C, 51.97; H, 3.10; N, 13.47; Cl, 8.52; F, 13.70.

Found. (%): C, 51.79; H, 2.81; N, 13.57; Cl, 8.74; F, 13.67.

NMR (ODMSO-dp 6:2.54 (3H, s), 4.52 (QH, d, J=17.8 Hz), 7.41-17.80 (5H, m), 10.39 (1H,
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brs), 12.97 (1H, brs).
IR (KBr): 3411 cm*.

Compound I-47

M.p.: 268 - 270 °C Recrystallization solvent: acetonitrile

Elemental analysis for Cy3H,,CIN,O,(H,0),,

Caled. (%): C, 65.98; H, 4.14; N, 13.58; Cl, 8.47.

Found. (%): C, 65.86; H, 4.06; N, 13.40; Cl, 8.48.

NMR (DMSO-dy &: 2.54 (3H, s), 6.08 (2H, d, J = 9.6 Hz), 7.26 — 7.53 (11H, m), 10.47
(1H, brs), 12.97 (1H, brs).

IR (KBr): 3421 cm'!.

Compound I1-48 ,

M.p.: 249 - 252 °C Recrystallization solvent: methanol

Elemental analysis for C,sH,;CIN,0,S(S), ,

Caled. (%): C, 51.48; H, 3.17; N, 16.01; Cl, 10.13; S, 10.08.

Found. (%): C, 61.36; H, 8.08; N, 15.95; CI, 9.88; S, 10.07.

NMR (DMSO-dp) &:2.54 8H, s), 4.39 (2H, s), 7.17 (1H, m), 7.51 (2H, m), 7.5:1_’(_1}:1: m),
10.57 (1H, brs), 12.96 (1H, brs). -
IR (XBr): 3429 cm.

Compound I-49

M.p.: 263 - 266 *C Recrystallization solvent: isopropanol

Elemental analysis for: C,;H,sCIN,0,(H,0),,

Caled. (%): C, 68.27; H, 5.58; N, 15.99; Cl, 10.12.

Found. (%): C, 58.38; H, 5.50; N, 16.03; C], 10.10.

NMR (DMSO-dy 6:0.99-1.34 (5H, m), 1.58 - 1.91 (6H, m), 2.54 (3H, s), 2.84 (1H, d ,J
=6.6 Hz), 7.51 (1H, s), 10.51 (1H, brs), 12.96 (1H, brs).

IR (KBr): 3419 cm™*.

Compound I-50

M.p.:169-173 °C Recrystallization solvent: methanol — isopropanol

Elemental analysis for C,;H,,CIN,O0,HBr), H,0)0 5

Calcd. (%): C, 45.09; H, 38.18; N, 21.65; Br, 12.35; Cl, 7.88.

Found. (%): C, 45.19; H, 3.20; N, 21.30; Br, 12.38; Cl, 7.64.

NMR (DMSO-dy &: 2.64 (3H, s), 4.43 (2H, s), 7.08 (1H, m), 7.18 — 7.28 (2H, m), 7.43
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(1H, m), 7.65 (1H, 9).
IR (KBr): 3408, 2114 cm".

Example 10
Compound 1-51
F
O OMe
H. Q NN OH
N N 9y
m H o g o N
F N Process 1-3 r—
H N
c . H
15 [-51

Processes 1 -3
Compound..I’-_E‘)L’was synthesized in a same manner similar to the process 1 of
Example 6, the process 3 of Example 9 and the process 1 of Example 4.
M.p.: 228 - 231 °C  Recrystallization solvent: ethanol
Elemental analysis for C;7H;sFN,O,H,0)0,
Caled. (%): C, 62.61; H, 4.08; N, 17.18; F, 5.83.
Found. (%): C, 62.44; H, 4.07; N, 17.03; F, 5.67.
NMR (DMSO-dy) &:2.50 (8H, s), 4.37 (2H, s), 7.05 1H, d, J=8.4 Hz), 7.21 (2H, m), 7.40
—17.51(3H, m), 10.42 (1H, brs), w
IR (KBr): 3408 cm™.

Compound 1-52 was synthesized in a same manner similar to Example 10.

F.'
N-N  OH
\
T
)
| |-562

Compound I1-52

M.p.: 172 -173 °C Recrystallization solvent: isopropanol
Elemental analysis for C,H,;FN,O,

Caled. (%): C, 64.76; H, 4.86; N, 15.90; I, 5.39.

Found. (%): C, 64.65; H, 4.71; N, 15.78; I, 5.32.
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NMR (CDCly) 6:1.41(3H,t, J=74Hz), 2.64 (3H, s), 4.15(2H, q, J= 7.4 Hz), 4.27 (2H,
s), 6.89 (1H, d, J=8.6 Hz), 7.06 (2H, m), 7.35 (2H, m), 7.52 (1H, d, J=8.6 Hz), 10.54 (1H,

L SR Y
brs).

IR (KBr): 3431 cm'.

Example 11
Compound 1-53

OMe . F O OMe
— — N S—
N H N
H
Cl H

Process 1 O
Ci
16 17
F
J fl\l OH
> O N\
Process 2,3 N>_
ci H
[-53

Process 1

1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (424 mg, 2.21
mmol) was added to a suspension of compound 16 (502 mg, 2.09 mmol), 1-
hydroxybenzotriazole (297 mg, 2.20 mmol) and 1-amino-3-(4-fluorophenyl)propane-2-
one hydrochloride (445 mg, 2.19 mmol) in THF — DMF (5:1 v/v, 12 ml) at room
temperature, and the mixture was stirred for 50 minutes. N-methylmorpholine (0.455
ml, 4.14 mmol) was added dropwise to the reaction mixture, and the whole was stirred
for 2 hours. After the reaction was quenched with water (50 ml) at room temperature,
precipitated crystals were collected, washed with water and dried under vacuum to give
crude compound 17 (549 mg) as pale brown crystals.

Processes 2 and 3
Compound I-53 was synthesized in a same manner similar to the process 2 of
Example 10 and the process 1 of Example 4.
M.p.: 242 - 245 °C Recrystallization solvent: ethyl acetate
Elemental analysis for C,gH;;CIFN;O,(HCI), ,(H,0),,
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Caled. (%): C, 59.52; H, 3.69; N, 11.57; Cl, 10.74; I, 5.23.

Found. (%): C, 59.40; H, 3.55; N, 11.47; Cl, 10.85; F, 5.31.

NMR DMSO-dy) 6 52.52 (3H, s), 4.16 (2H, s), 7.19 (2H, m), 7.41 (2H, m), 7.49 (1H, s),
11.64 (1H, brs), 13.13 (1H, brs).

IR (KBr): 3421 cm.

Example 12
Compound I-54

F
OMe QJ
MeO,C N /rj\j\ ¢ N
- - T
N Process 1-5 . N
H

¢ H |
18 I-54

\

Processes 1 -5
Compound I-54 was synthesized in a same manner similar to the process 1 of
Example 6, the process 1 of Example 9, the process 1 of Example 11, the process 2 of
Example 10 and the process 1 of Example 4.
M.p.: 208 — 210 °C Recrystallization solvent: acetonitrile
Elemental analysis for C,gH,FN;O,(HCL)o4H:0)0s
Calcd. (%): C, 62.32; H, 4.47; N, 12.11; Cl, 4.09; F, 5.48.
Found. (%): C, 62.25; H, 4.14; N, 12.12; C], 4.12; F, 5.54.
NMR (DMSO-dy) &:2.55 (3H, s), 4.17 (2H, s), 7.13 (1H, d, J=8.6 Hz), 7.18 (2H, m), 7.40
(2H, m), 7.56 (1H, d, J= 8.6 Hz), 11.71 (1H, brs).
IR (KBr): 3425 cm™.

Compound I-55 was synthesized in a same manner similar to Example 12.

7 I‘\l OH
@) -
)
|-55

Compound I-55
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M.p.: 150 - 151 °C Recrystallization solvent: ethyl acetate — hexane
Elemental analysis for CooH,sFNsO,

Caled. (%): C, 68.36; H, 5.16; N, 11.96; F, 5.41.

Found. (%): C, 68.31; H, 5.15; N, 11.90: F, 5.36.

5 NMR(CDCly) ¢:1.41(3H, t, J=7.2 Hz), 2.62 (3H, s), 4.06 (2H, s), 4.14 2H, q, J= 7.2
Hz), 6.84 (1H, m), 6.84 (1H, d, J=8.4 Hz), 7.04 (2H, m), 7.26 (2H, m), 7.62 (1H, d, J=8.4
Hz), 11.76 (1H, brs).

IR (KBr): 3433 cm'.

10 Example 13
Compound I-56

: ;
Fm H E IH Process. 1

19 20

pzd

’,

>_

Iz

1
Process 2 N

_Process 1
} A solution of compound 19 (302 mg, 0.850 mmol) and Lawesson’s reagent (691 mg,
15  1.71 mmo)) in pyridine (4.5 ml) was stirred at 110 °C for 2 hours. After cooling, the
reaction mixture was diluted with ethyl acetate, washed with 0.1 N hydrochloric acid
(15 ml x 2), water (15 ml) and brine (15 ml), and dried over sodium sulfate. A crude
product obtained by evaporation under reduced pressure was subjected to silica gel
column chromatography. The fractions containing desired compound eluted with ethyl
20  acetate were concentrated under reduced pressure to give compound 20 (126 mg, 0.357

- mmol, 42 %) as yellow crystals.

Process 2

Compound I-56 was synthesized in a same manner similar to the process 1 of
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Example 4.

M.p.: 234 - 238 *C Recrystallization solvent: methanol — diethyl ether

Elemental analysis for C,gH;sCIFN;OSHCD), o(H;0)0.4

Calcd. (%): C, 56.44; H, 4.16; N, 10.97; Cl, 9.26; F, 4.96; S, 8.37.

Found. (%): C, 56.52; H, 4.21; N, 10.82; Cl, 9.46; F, 4.85; S, 8.16.

NMR (DMSO-dy) &:2.75 (3H, s), 4.29 (2H, s), 7.18 (2H, m), 7.27 (1H, d, J=8.7 Hz), 7.39
(2H, m), 7.81 (1H, d, J=8.7 Hz), 7.83 (1H, s), 13.03 (1H, brs), 14.99 (1H, brs).

IR (KBr): 3423 cm'!.

Example 14
Compound I-57

H O OMe Q—{N-N OMe
N. N ’

()/ﬁr N)ﬁ ‘ N
\>_ e SJ\@ R
F o H u Process 1 —

N
H
21 22
F
Q—J\l[‘\] OH ‘
- S N
Process 2 N
H
|-57

Process 1
Compound I-22 was synthesized in a same manner similar to the process 1 of

Example 13.

Process 2
Compound 1-57 was synthesized in a same manner similar to the process 1 of
Example 4.
M.p.:249 — 253 °C Recrystallization solvent: methanol
Elemental analysis for: C,;H;FN,O0SH,0)0
Caled. (%): C, 59.36; H, 3.93; N, 16.29; F, 5.52; S, 9.32.
Found. (%): C, 59.32; H, 3.76; N, 16.20; F, 5.46; S, 9.37.
NMR (DMSO-dy) 6:2.51 (3H, s), 4.46 (2H, sj, 7.02 (1H, brd, J= 8.7 Hz), 7.19 (2H, m),
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' 7.43 (2H, m), 7.94 (1H, brs), 12.48 (1H, brs).

IR (KBr): 3423 cm'.

Example 15
Compound I-58
OH OMe CMe
HO,C NO, MeO,C NO, MeO2C\©,NH2
Process 1 Process 2 ’
23 24 25
OMe OMey
- . MeOzC\©NHAc Me020\©/NY'
—
Process 3 Process 4 S
26 27
OMe H O OMe
O —— OO
Process 5 S Process 6 F S

R R
Q ‘N OMe Q_JW OH
———————— ) — Ny N

N
Process 7 © S‘}— Process 8 —

30 I-58

Process 1

Potassium carbonate (31.8 g, 0.230 mol) and dimethyl sulfate (21.8 ml, 0.230 mol)
were added to a solution of 3-nitrosalicylic acid 23 (18.3 g, (_)_.100 mol) in acetone (400 ml)
at room temperature and the mixture was stirred at 50 °C for 15 hours. After cooling,
the reaction mixture was filtered and a remained inorganic residue was washed with
acetone. After the filtrate was concentrated, water and 10 % hydrochloric acid (40 ml)
were added to the residue and the whole was extracted with ethyl acetate. The organic
layer was washed with saturated sodium hydrogencarbonate solution and brine, and
dried over sodium sulfate. The solvent was evaporated under reduced pressure to give
crude compound 24 (23.3 g, quant.) as a colorless oil.
NMR (CDCly) &:3.97 (3H, s), 4.01 (3H, s), 7.28 (1H, dd, J=8.1, 8.1 Hz), 7.92 (1H, dd, J
=8.1, 1.8 Hz), 8.03 (1H, dd, J=8.1, 1.8 Hz).

PSS
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Process 2

Water (30 ml), iron powder (15.5 g, 0.277 mol) and ammonium chloride (1.85 g,
0.0347 mol) were added to a solution of compound 24 (14.6 g, 0.0693 mol) in 99.5 %
ethanol (300 ml) at room temperature, and the mixture was refluxed for 4 hours. After
cooling, the reaction mixture was filtered and a remained inorganic residue was washed
with ethanol. After the filtrate was evaporated, water and saturated sodium
hydrogencarbonate solution added to the residue.and extracted with ethyl acetate.
The organic layer was washed with saturated sodium hydrogencarbonate solution and
brine, and dried over sodium sulfate. Removal of solvent under reduced pressure gave
crude compound 25 (11.4 g, 91 %) as a colorless oil.
NMR (CDCly &:3.85 (3H, s), 3.91 (3H, s), 6.91 (1H, dd, J=8.1, 2.1 Hz), 6.95 (1H, dd, J
=8.1,81Hz), 719 (1H, dd, J=8.1, 2.1 Hz). _

Process 3

Pyridine (10.2 ml, 0.126 mol) and acetic anhydride (8.90 m), 0.0941 mol) were
added to a solution of compound 25 (11.4 g, 0.0628 mol) in THF (80 ml) at room
temperature, and the mixture was stirred for 1.5 hours under ice-cooling and further 30
minutes at room temperature. The reaction mixture was poured into a mixture of 10 %
hydrochloric acid (35 ml) — ice-water — ethyl acetate, and the whole was extracted with
ethyl acetate. The organic layer was washed with 5 % hydrochloric acid, saturated
sodium hydrogencarbonate solution and brine, and dried over sodium sulfate. The
crystalline residue obtained by evaporation under reduced pressure was washed with
hexane — ethyl acetate (4:1) to give crude compound 26 (12.7 g, 90 %) as colorless
crystals.
NMR (CDCly) 6:2.24 (3H, s), 3.89 (3H, ), 3.93 (8H, s), 7.16 (1H, dd, J=8.1, 8.1 H2),
7.56 (1H, dd, J=8.1, 1.8 Hz), 7.86 (1H, brs), 8.55 (1H, dd, J=8.1, 18_}}2)

Process 4

Lawesson’s reagent (10.8 g, 0.0267 mol) was added to a suspension of compound
26 (11.9 g, 0.0535 mol) in toluene (150 ml) at room temperature, and the mixture was
stirred at 70 °C for 2 hours. The reaction mixture was diluted with ethyl acetate,
washed with water and dried over sodium sulfate. A crude product obtained by
evaporation under reduced pressure was subjected to silica gel column chromatography.
The fractions containing desired compound eluted with hexane — ethyl acetate (2:1 v/v)

were concentrated under reduced pressure. The crystalline residue was washed with
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hexane — ethyl acetate to give compound 27 (12.2 g, 95 %) as yellow crystals.
NMR (CDCly 6:2.79 (3H, s), 3.90 (3H, s), 3.94 (3H, s), 7.22 (1H, dd, J= 8.1, 8.1 Hz),
7.72 (1H, dd, J=8.1, 1.8 Hz), 9.01 (1H, dd, J=8.1, 1.8 Hz), 9.14 (1H, brs).

Process 5

6 N Potassium hydroxide solution (9.30 ml, 56.0 mmol) was added to a solution of
compound 27 (3.35 g, 14.0 mmol) and potassium ferricyanide (3.22 g, 28.0 mmol) in
water (55 ml) at 60 °C, and the mixture was stirred at 60 °C for 1 hour. The reaction

mixture was poured into a mixture of 10 % hydrochloric acid (20 ml) — ice-water — ethyl

acetate, and the whole was extracted with ethyl acetate. The organic layer was’

washed with water and brine, and dried over sodium sulfate. A crude product obtained
by evaporation under reduced pressure was subjected to silica gel column
chromatography. The fractions containing desired compound eluted with chloroform —
methanol (15:1 v/v) were concentrated under reduced pressure. The crystalline
residue was washed with diisopropyl ether — ethyl acetate to give compound 28 (1.52 g,
49 %) as colorless crystals.

NMR (DMSO-dy &:2.83 (3H, s), 4.12 (3H, s), 7.64 (1H, d, J=8.4 Hz), 7.79 (1H, 4, J =
8.4 Hz), 12.91 (1H, brs).

Process 6

Compound 29 (94 %) was synthesized as colorless crystals in a same manner
similar to the process 2 of Example 9. B
NMR (CDCly) &:2.85 (3H, s), 3.70 (2H, s), 4.49 (3H, s), 7.04 (2H, m), 7.33 (2H, m), 7.59
(1H, d, J=8.4 Hz), 8.09 (1H, d, J= 8.4 Hz), 9.30 (1H, d, J=6.9 Hz), 10.93(1H, d, J= 6.9
Hz).

Process 7

Compound 30 (91 %) was synthesized as colorless crystals in a same manner
similar to the process 3 of Example 9.
NMR (CDCly &:2.87 (3H, s), 4.24 (3H, s), 4.29 (2H, s), 7.05 (2H, m), 7.37 (2H, m), 7.60
(1H, d, J=8.4 Hz), 7.86 (1H, d, J= 8.4 Hz).

Process 8

Compound I-58 (47 %) was synthesized as colorless crystals in a same manner
similar to the process 1 of Example 4.
Mp.:183-184 °C Recrystallization solvent: chloroform — ethyl acetate
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Elemental analysis for C,/H IZFN;,OZ_S___

Caled. (%): C, 59.81; H, 3.54; N, 12.31; F, 5.57; S, 9.39.

Found. (%): C, 59.68; H, 3.43; N, 12.23; F 5.54; S, 9.46. '
NMR (CDCly) &:2.88 (3H, ), 4.30 (2H, s), 7.07 (2H,_IE)_,__7.36 (2H, m), 741 (1H, d, J=
8.4 Ha), 7.63 (1H, d, J= 8.4 Hz), 10.83 (1H, brs).

IR (KBr): 3442, 1626, 1583, 1514, 1460, 1365, 1227, 1165 cm™.

Compounds I-59 — I-61 were synthesized in a same manner similar to Example

15.
F
Y-
)\ OHN 1-59: X = O, Y = CH
X % 1-60:X=S, Y=CH
S 1-61: X =S, Y=N
1-59 ~ 1-61

Compound I-59

M.p.: 168 - 169 °C Recrystallization solvent: bhexane — ethyl acetate

Elemental analysis for C;gH3FN,0,5

Calcd. (%): C, 63.52; H, 3.85; N, 8.23; F, 5.58; S, 9.42.

Found. (%): C, 63.45; H, 3.75; N, 8.15; F, 5.46; S, 9.40.

NMR (CDCly) &:2.87 (3H, s), 4.07 (2H, s), 6.89 (1H, t, J= 0.9 Hz), 7.04 (2H, m), 7.22 -
7.30 (2H, m), 7.35 (1H, d, J= 8.4 Hz), 7.73 (1H, d, /= 8.4 Hz), 11.96 (1H, brs).

IR (KBr): 1572, 1508, 1466 cm™.

Compound I-60

M.p.:197-198 °C Recrystallization solvent: chloroform — ethyl acetate

Elemental analysis for C,gH3sFN,0S,

Caled. (%): C, 60.65; H, 3.68; N, 7.86; F, 5.33; S, 17.99.

Found. (%): C, 60.49; H, 8.50; N, 7.75; F, 5.43; S, 17.98.

NMR (CDCl,) &:2.86 (3H, s), 4.17 (2H, s), 7.03 (2H, m), 7.20-7.28 (2H, m), 7.28 (1H, d,
J=8.4 Hz), 7.45 (1H, d, J=8.4 Hz), 7.52 (1H, t, J= 0.9 Hz), 13.04 (1H, brs).

IR (KBr): 1510, 1452 cm.

Compound I-61
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M.p.: 195 -196 °C Recrystallization solvent: chloroform — ethyl acetate
Elemental analysis for C;H,,FN;0S,
Caled. (%): C, 57.13; 11, 3.38; N, 11.76; I, 5.32; S, 17.94.
Found. (%): C, 57.01; H, 3.24; N, 11.68; F, 5.21; S, 17.98.
5 NMR (CDCly ¢:2.87(3H, s), 4.44 (2H, s), 7.07 (2H, m), 7.30-7.37 (2H, m), 7.33 (1H, d,
J=84Hz), 7.37 1H, d, J= 8.4 Hz), 12.10 (1H, brs).
IR (XBr): 1510, 1458 cm™!.

Example 16
10  Compound I-62
Cl H O CI
. EtO,C N N.
& “CTr- 4 | S S8 4 Ro e
NN Process 1 ~ Process 2
, . , a0 33
F

N ' N
s S

Process 3 Process 4 N N\ Process 5

Process 1
1 N Sodium hydroxide solution (40 ml) was added to compound 31 (2.06 g, 8.12
15  mmol) described in the literature (J. Chem. Soc. Perkin Trans. 1, 2789 — 2811, (1992)) at
room temperature, and the mixture was stirred for 1 hour. The reaction mixture was
neutralized with 2 N hydrochloric acid under ice-cooling. Precipitated crystals were
collected, washed with water and dried under vacuum to give compound 32 (1.49 g, 6.60
mmol, 81%) as colorless crystals.
20 NMR (DMSO-dy ¢:2.62(3H, s), 3.78 (3H, s), 8.75 (1H, s), 13.43 (lH brs)

e

Process 2
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Compound 33 was synthesized in a same manner similar to the process 2 of

. Example 9.

NMR (DMSO-d) &:2.62 (8H, s), 3.55 (2H, s), 3.78 (3H, s), 7.16 (2H, m), 7.38 (2H, m),
8.33 (1H, s), 10.42 (1H, brs), 10.48 (1H, brs).

Process 3

Compound 34 was synthesized in a same manner similar to the process 3 of
Example 9. ,
NMR (DMSO-dy) &: 2.65 (3H, s), 3.81 (3H, s); 4.42 (2H, s), 7.22 (2H, m), 7.47 (2H, m),
8.77 (1H, s).
Process 4

Sodium methoxide (28 % methanol solution, 1.5 ml) was added to a suspension of
compound 34 (599 mg, 1.67 mmol) in methanol (6 ml), and the mixture was refluxed for
1.5 hours. After the reaction was quenched with water (30 ml) under ice-cooling, the
mixture was neutralized with 1 N hydrochloric acid. Precipitated crystals were
collected, washed with water and dried under vacuum to give compound 35 (495 mg,
1.40 mmol, 84 %) as colorless crystals.
NMR (DMSO-dy &: 2.58 (38H, s), 3.75 (3H, s), 4.36 (2H, s), 4.55 (3H, s), 7.22 (2H, m),
7.44 (2H, m), 8.54 (1H, s).
Process 5

Compound I-82 was synthesized in a same manner similar to the process 1 of

‘\’\Example 4.

M.p.: 229 - 232 °C Recrystallization solvent: methanol

Elemental analysis for C,;H,,FNO,

Caled. (%): C, 60.17; H, 4.16; N, 20.64; F, 5.60.

Found. (%): C, 53.94; H, 4.03; N, 20.41; F, 5.38.

NMR (DMSO-dy 6':2.58 (8H, s), 3.74 (3H, s), 4.17 (1H, brs), 4.37 (2H, s), 7.20 (2H, m),
7.44 (2H, m), 8.53 (1H, s).

IR (KBr): 3433, 1604 cm*.

Example 17
Compound I-63
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Process 1 . Process 2
Cl - Cl "
36 | 37 hon
O OMe O OH
e Ny . s ol Ny
\ P - \ _
g Process 3
S Cl E Cl
38 -63
Process 1

Potassium carbonate (anhydrous, 8.3 g, 60.0 mmol) and methyl iodide (4.7 g, 33.0
mmol) were added to a solution of commercially available compound 36 (7.74 g, 30.0
mmol) in DMF (50 ml), and the mixture was stirred at room temperature for 3 hours.
After the reaction mixture was filtered, water (100 ml) was added to the filtrate and the
whole was extracted with ethyl acetate. The organic layer was washed with water (50
ml) and brine (50 ml), and dried over sodium sulfate. A crude product obtained by
evaporation under reduced pressure was subjected to silica gel column chromatography.
The fractions containing desired compound eluted with hexane — ethyl acetate (1:1 v/v)
were concentrated under reduced pressure to give compound 37 (7.32 g, 26.9 mmol,
89.7 %) as colorless crystals.

NMR (CDCly 6:4.17 (3H, s), 7.55 (1H, dd, J=4.2, 1.8 Hz), 7.80 (1H, ), 8.53 (1H, d4, J
= 1.8, 8.4 Hz), 9.01 (1H, dd, J=4.2, 1.8 Hz).

Process 2

Phenyl lithium (17.0 % cyclohexane — diethyl ether solution, 1.0 ml) was added to
diethyl ether (anhydrous, 10 ml), and the mixture was stirred at =75 °C for 5 minutes.
A solution of compound 37 (272 mg, 1.0 mmol) in diethyl ether (5 ml) was carefully
added dropwise to the solution, and the whole was stirred for 1.5 hours. A solution of
5-(4-fluorophenylsulfanyl)furan-2-carbonyl chloride in diethyl ether (6.0 ml) was added
to the reaction mixture, and the whole was stirred for 1 hour. The reaction was
quenched with hydrochloric acid — THF (2.5:7.5 v/v) dropwisely and allowed to warm to
room temperature. Water (40 ml) was added to the reaction mixture, and the whole
was extracted with ethyl acetate. The organic layer was washed with water (50 m))

and brine (50 ml), and dried over sodium sulfate. A crude product as a dark brown oil
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obtained by evaporation under reduced pressure was subjected to silica gel column
chromatography. The fractions containing desired compound eluted with hexane —
ethyl acetate (3:1 v/v) were concentrated under reduced pressure to give compound 38
(65.0 mg, 0.16 mmol, 16.0 %) as a yellow oil.

NMR (CDCly) 6:4.12 (3H, s), 6.50 (1H, d, J=23.3Hz),7.01-7.06 (2H, m), 7.13 (1H, d, J
= 3.3 Hz), 7.44 — 7.49 (2H, m), 7.60 (1H, s), 7.60 - 7.64 (1H, m), 8.60 (1H, dd, J=8.6,1.8
Hz), 9.05 (1H, dd, J=4.2, 1.8 Ha2).

Process 3

Pyridine hydrochloride (140 mg, 1.20 mmol) was added to compound 38 (50 mg,
0.12 mmol), and the mixture was stirred at 190 °C for 15 minutes. After cooling to
room templerature, ice-water (15 ml) was added to the reaction mixture and the whole
was extracted with ethyl acetate. The organic layer was washed with water (50 ml)
and brine (50 ml), and dried over sodium sulfate. The yellow crystalline residue
obtained by evaporation under reduced pressure was washed with diisopropyl ether to
give compound I-63 (36 mg, 0.09 mmol, 75.0 %). '
M.p.: 120 - 122 °C Recrystallization solvent: diisopropyl ether
Elemental analysis for CoH 1, CIFNOSHCg02(H20)o.1
Caled. (%): C, 59.70; H, 2.81; N, 3.48; Cl, 8.99; F 4.72; S, 7.97.
Found. (%): C, 59.61; H, 2.65; N, 3.44; Cl, 9.26; F, 4.60; S, 7.68.
NMR (CDCly) &:6.66 1H, d, J= 3.6 Hz), 7.06 — 7.11 (2H, m), 7.48 (1H, d, J= 3.6 Ha2),
753 —7.61 (2H, m), 7.69 (1H, dd, J=8.6, 3.9 Hz), 8.23 (1H, s), 8.50 - 8.56 (1H, m), .00 —
9.20 (1H, m), 13.14 (1H, brs).

Compound I-64 was synthesized in a same manner similar to Example 17.

|-64

Compound I-64

M.p.: 126 - 128 °C Recrystallization solvent: diethyl ether
Elemental analysis for C;H 15CIFNO;HCDo,(CoHs0)0.0:H20)0.15
Caled. (%): C, 64.98; H, 3.50; N, 3.60; Cl, 10.0; F, 4.89.
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Found. (%): C, 65.19; H, 3.21; N, 3.71; Cl, 9.91; F, 4.57.

NMR (CDCly) &:4.23 2H, s), 6.30(1H, d, J= 3.6 Hz), 7.04 — 7.12 (2H, m), 7.26 — 7.36
(2H, m), 7.43 (1H, d, J= 3.6 Hz), 8.32 (1H, s), 8.54 (1H, dd, J= 8.6, 1.8 Hz), 9.00 — 9.30
(1H, m), 13.18 (1H, brs).

Example 18
Compound I-65

=N  OH =N O | N \O
Process 1 Process 2

Cl cl o
89 40 41
. . _ .
=N © N o
- e ' Y,
\ B oo s () { )-coon
Process 4 O ci Process 5 .
F F
44 - 45
=N OH
N\ /
—_— O Q COOH
Process 6 o
I-65

ST

Process 3
42 43

Process 1

Potassium carbonate (10.5 g, 76.0 mmol) and methyl iodide (§.2 g, 43.7 mmol)
were added to a solution of 7-bromo-5-chloro-8-hydroxyquinoline 39 (9.8 g, 38.0 mmol)
in DMF (70 ml), and the mixture was stirred for 3 hours at room temperature. After
the reaction was quenéhed with water, precipitated crystals were collected and washed
with water. The crystals were dissolved in ethyl acetate, dried over magnesium sulfate

and treated with active carbon. Removal of solvent under reduced pressure gave crude

- compound 40 (9.0 g, 33.0 mmol, 87 %) as colorless crystals.
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Process 2

Bromine (6.4 g, 40 mmol) and pyridine (1.6 g, 40 mmol) were added dropwise to a
solution of compound 40 (5.17 g, 20 mmol) obtained by the process 1 in carbon
tetrachloride (40 m}) at room temperature, and the mixture was refluxed for 15 hours.
After cooling, 2 N sodium hydroxide solution (22 ml, 44 mmol) was added dropwise to
the reaction mixture. After stirring for 10 minutes, the whole was extracted with
dichloromethane, washed with water and dried over magnesium sulfate. A crude
product obtained by evaporation under reduced pressure was subjected to silica gel
column chromatography. The fractions containing desired compound eluted with
hexane — ethyl acetate (4:1 v/v) were concentrated under reduced pressure to give

compound 41 (4.78 g, 13.6 mmol, 68 %) as colorless crystals.

Process 3

Potassium acetate (8.84 g, 90 mmol), bis(pinacolato)diboron (16.8 g, 66 mmol) and
tetrakis(triphenylphosphine)palladium (0) (1.7 g, 1.5 mmol) were added to a solution of
compound 42 (8.68 g, 60 mmol) in toluene (40 ml), and the mixture was refluxed for 3
hours. After cooling, the reaction mixture was poured into ice-water and stirred for 5
minutes. The whole was extracted with ethyl acetate, washed with water and dried
over magnesium sulfate. A crude product as a purple oil obtained by evaporation
under reduced pressure was subjected to silica gel column chromatography. The
fractions containing desired compound eluted with hexane — ethyl acetate (50:1 v/v)
were concentrated under reduced pressure to give compound 43 (9.5 g, 40 mmol, 67 %)

as colorless crystals.

Process 4 .

Compound 43 (944 mg, 4 mmol) obtained by thé process 3, 2 M potassium
carbonate solution (4.5 ml, 9 mmol) and tetrakis(triphenylphosphine)palladium (0) (350
mg, 0.3 mmol) were added to a solution of compound 41 (1.05 g, 3 mmol) obtained by the
process 2 in DMF (40 ml) at room temperature, and the mixture was stirred at 70 °C
for 5 hours. The reaction mixture was iiltered and water was added to the filtrate.
The whole was extracted with ethyl acetate, washed with water and dried over
magnesium sulfate. A crude product as a yellow oil obtained by evaporation under
reduced pressure was subjected to silica gel column chromatography. The fractions
containing desired compound eluted with hexane — ethyl acetate (3:1 v/v) were

concentrated under reduced pressure to give compound 44 (340 mg, 0.89 mmol, 30 %) as
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pale yellow crystals. The fractions obtained as a mixture were concentrated and
subjected to silica gel column chromatography again. The fractions containing desired
compound eluted with toluene —ethyl acetate (9:1 v/v) were concentrated under reduced
pressure to give compound 44 (259 mg, 0.68 mmol) as pale yellow crystals. The total
yield was 53 %.

Process 5

Pheny! lithium (2 M cyclohexane solution, 0.5 m], 1 mmol) was added to diethyl
ether (10 ml), and the mixture was cooled to —78 °C. A solution of compound 44 (200
mg, 0.53 mmol) in diethyl ether (5 ml) was added dropwise to the solution, and the
whole was stirred at —78 °C for 30 minutes. CO, gas was bubbled through the reaction
mixture for 60 minutes, which was allowed to warm 0 °C, quenched with ammonium
chloride aqueous solution. The whole was extracted with ethyl acetate, washed with
water and dried over sodium sulfate. The crystalline residue obtained by evaporation
under reduced pressure was washed with diethyl ether to give compound 45 (110 mg,

0.32 mmol, 64 %) as colorless crystals.

Process 6

Hydrobromic acid — acetic acid (4 ml - 1 ml) was added dropwise to compound 45
(70 mg, 0.2 mmol) at room temperature, and the mixture was stirred at 110 °C for 60
minutes. After cooling, water was added to the reaction mixture and the whole was
extracted with ethyl acetate. The organic .layer was washed with sodium
hydrogencarbonate solution and water, and dried over sodium sulfate. The crystalline
residue obtained by evaporation under reduced pressure was washed with ethyl acetate
to give compound I-65 (59 mg, 0.18 mmol, 88 %) as colorless crystals.
M.p.: 222 - 224 °C Recrystallization solvent: ethyl acetate
Elemental analysis for C;;H,;CIFNO3H;0),
Calcd. (%): C, 60.89; H, 3.43; N, 4.18; Cl, 10.57; F, 5.67.
Found. (%): C, 60.55; H, 3.30; N, 4.28; Cl, 10.96; F, 5.50.
NMR (DMSO-d;) ¢:4.30 (2H, s), 7.12 - 7.22 (2H, m), 7.38 — 7.44 (2H, m), 7.98 (1H, s),
8.38 (1H, brs), 8.95 (1H, brs).

Example 19
Compounds 1-66, I-67

-97

177



10
d,/ 15
20

25

F
46 1-66

F

| N O -N OH
e [ \ /
\ 7
N Compouncvﬁ — COOEt COOEt
T Process 3 Process 2
F

47 1-67

Processl

1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (67 mg, 0.35
mmol) and 1-hydroxybenzotriazole (46 mg, 0.35 mmol) were added to a solution of
compound 45 (100 mg, 0.29 mmol), which was synthesized in a same manner similar to
Example 18, in DMF (10 ml), and the mixture was stirred at room temperature for
30minutes. After ethanol (10 ml) and triethylamine (0.1 ml, 1 mmol) were added
dropwise to the reaction mixture under ice-cooling, the mixture was refluxed for 30
minutes and concentrated under reduced pressure. The residue was extracted with
ethyl acetate, washed with water and dried over magnesium sulfate. Removal of
solvent under reduced pressure gave compound 46 (70 mg, 0.19 mmol, 65 %) as pale

yellow crystals.

Process 2

Aluminum chloride (48 mg, 0.36 mmol) was added to a solution of compound 46
(45 mg, 0.12 mmol) in dichloromethane (6 ml) under ice-cooling, and the mixture was
stirred for 10 minutes. Ethanethiol (1 M in dichloromethane, 120 pl, 0.12 mmol) in
dichloromethane was added dropwise to the reaction mixture, and the whole was stirred
for 60 minutes. The reaction mixture was poured into ice-water and the whole was
extracted with ethyl acetate. The organic layer was washed with sodium
hydrogencarbonate solution, 1 N hydrochloric acid and water, and dried over sodium
sulfate. Removal of solvent under reduced pressure géve a pale yellow crystalline
residue, which was recrystallized from .diethyl ether to gﬁve compound I-66 (22 mg,
0.061 mmol, 51 %) as yellow crystals. '

98

N b N O =N OH
B \_¢ | " N-cooEt
\ COOH COOEt
Process 1 ¢ Cl Process 2 Cl
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M.p.: 99 -101 °C Recrystallization solvent: diethyl ether

Elemental analysis for C,;sH,sCIFNO (H;0), s(diethyl ether)q o,

Caled. (%): C, 61.89; H, 4.41; N, 3.78; Cl, 9.57; F, 5.13.

Found. (%): C, 61.84; H, 3.97; N, 3.80; Cl, 9.79; F, 4.73.

NMR (CDCly) ¢:1.45 (3H, t, J=7.2 Hz), 4.22 (2H, s), 4.45 (2H, dd, J=7.2, 7.2Hz), 7.00
—7.08 (2H, m), 7.16 —7.24 (2H, m), 7.96 (1H, s),8.28 - 8.32 (1H, m),8.88 — 8.92 (1H, m).

Process 3

Triethylamine (122 mg, 1.2 mmol) and 10 % palladium carbon (460 ug, 0.2 %/w)
were added to a solution of compound 46 (230 mg, 0.62 mmol) in methanol -~ DMF (10
ml — 2 ml) under ice-cooling, and the mixture was stirred under 4 atm of hydrogen
atmosphere for 96 hours. The reaction mixture was filtered, evaporated under reduced
pressure, and extracted with ethyl acetate. The organic 1ayer was washed with water
and dried over magnesium sulfate. A crude product as a yellow oil obtained by
evaporation under reduced pressure was subjected to silica gel column chromatography.
The fractions containing desired compound eluted with hexane — ethyl acetate (2:1 v/v)
were concentrated under reduced pressure to give compound 47 (56 mg, 0.172 mmol,
28 %) as pale yellow crystals. Compound 47 (65 mg, 0.16 mmol) was reacted in a same
manner similar to the process 2 to give compound 1-67 (34 mg, 0.105 mmol, 65 %).
M.p.: 103-105 °C Recrystallization solvent: diisopropyl ether
Elemental analysis for C;sH FNO3H;0)0(HCl)g 08
Calcd. (%): C, 68.77; H, 5.01; N, 4.22; F, 5.72.
Found. (%): C, 68.39; H, 4.79; N, 4.25; F, 5.43.
NMR (CDCly) &:1.46 (8H, t, J=7.2 Hz), 4.16 (2H, s), 4.48 (2H, dd, J=17.2, 7.2Hz), 6.96
—7.08 2H, m), 7.16 — 7.24 (3H, m), 7.76 — 7.82 (1H, m),7.86 - 7.90 (1H,m), 8.86 — 8.90
(1H, m).

Compounds I-68 and I-69 were synthesized in a same manner similar to Example
19.

R1 ’ .
O p | ' -68 : R1 = Cl, R2=CONH,
F N LR 1-69 : R1 =Cl, R2=CONHMe

N

|-68 ~ |-69
Compound 1-68
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M.p.: 226 — 228 °C Recrystallization solvent: diisopropyl ether

Elemental analysis for C,7H;,CIFN,O,(H,0)0 45

Calcd. (%): C, 60.08; H, 3.83; Cl, 10.74; N, 8.24; F, 5.59.

Found. (%): C, 59.89; H, 3.42; Cl, 10.84; N, 8.10; F, 5.36.

NMR (CDCly) 6: 4.23 (2H, s), 5.60 — 6.0 (1H, brs), 7.00 - 7.20 (2H, m), 7.15 - 7.25 (2H,
m), 7.60 — 7.80 (1H, brs), 8.20 — 8.35 (2H,m), 8.70 — 8.80 (1H, m).

Compound I-69

M.p.: 169 -171 °C Recrystallization solvent: diiéoprop‘yl ether

NMR (CDCly) 6:38.09 (38H, s), 4.22 (2H, s), 7.00 - 7.08 (2H, m), 7.12 - 7.25 (2H, m), 7.70
-7.80 (1H, brs), 8.20 - 8.38 (2H,m), 8.68 — 8.80 (1H, m).

Example 20
Compound I-70

\
=N \o =N O
\_/ — \_¢ —_—

Br ‘ :”Q B(OH)

Process 1 O ? Process 2
Cl Cl

F F
44 48 |

\
=N O N
\ 7/ =
(4D —
Cl Process 3
49 I-70

Process 1

Phenyl lithium (2 M cyclohexane solution, 1.8 ml, 3.6 mmol) was added to diethyl
ether (25 ml), and the mixture was cooled to =78 °C. A solution of compound 44 (700
mg, 1.84 mmol) in diethyl ether (10 ml) was added dropwise to the solution. After the
mixture was stirred at =78 °C for 30 minutes, a solution of triisopropyl borate (383 mg,
3.7 mmol) in diethyl ether (2 ml) was added dropwise. After stirring for 30 minutes,
the reaction mixture was allowed to warm to O °C and neutralized with 1 N
hydrochloric acid. The whole was extracted with ethyl acetate, washed with water and
dried over sodium sulfate. A crude product as a pale yellow oil obtained by evaporation

under reduced pressure was subjected to silica gel column chromatography. The
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fractions containing desired compound eluted with hexane — ethyl acetate (1:2 v/v) were

‘concentrated under reduced pressure to give compound 48 (70 mg, 0.2 mmol, 11 %) as

colorless crystals.

Process 2

Tetrakis(triphenylphosphine)palladium (0) (24 mg, 0.021 mmol), 2-
bromopyrimidine (47.7 mg, 0.3 mmol) and 2 M sodium carbonate solution (110 wl, 0.22
mmol) were added to a solution of compound 48 (70 m g, 0.2 mumol) obtained by the
process 1 in DME - ethanol (3 ml —~ 2 ml) at room temperature, and the mixture was
refluxed for 2 hours. After cooling, the reaction was quenched with ice-water, and the
whole was extracted with ethyl acetate, washed with water and dried over magnesium
sulfate. A crude product as a yellow oil obtained by evaporation under reduced
pressure was subjected to silica gel column chromatography. The fractions containing

desired compound eluted with hexane — ethyl acetate (2:1 v/v) were concentrated under

reduced pressure to give compound 49 (40 mg, 0.11 mmol, 52 %) as pale yellow crystals.

Process 3 .

- Pyridine hydrochloride (100 mg, 0.87 mmol) was added to compound 49 (40 mg,
0.11 mmol) obtained by the process 2, and the mixture was stirred at 170 °C for 10
minutes. After cooling, ice water was added to the reaction mixture, and the whole was
extracted with ethyl acetate, washed with water and dried over sodium sulfate.
Removal of solvent under reduced pressure gave a pale yellow crystalline residue, which
was recrystallized from diisopropyl ether to give compound I-70 (28 mg, 0.08 mmol,
70 %) as pale yellow crystals.
M.p.: 204 - 207 °C Recrystallization solvent: diisopropyl ether
Elemental analysis for CyooH,sCIFN;OMH,0)g
Caled. (%): C, 65.35; H, 3.62; Cl, 9.64; N, 11.43; F, 5.17.
Found. (%): C, 65.15; H, 3.48; C, 9.59; N, 11.19; F, 4.89.
NMR (CDCly) §:4.22 (2H, s), 6.98 - 7.06 (2H, m), 7.16 —7.24 (2H, m), 7.31 (1H, t, J =
4.8 Hz2), 7.24 - 7.28 (1 H, m), 8.69(1H, s), 8.70-8.80 (1H, m), 8.88(2H, d, J=4.8 Hz).

Compound I-71 was synthesized in a same manner similar to Example 20.
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Compound I-71

M.p.: 150 — 152 °C  Recrystallization solvent: diisopropyl ether

Elemental analysis for CgH;CIFN;O(H;0)0.26

Caled. (%): C, 68.30; H, 3.96; Cl, 9.60; N, 7.59; F, 5.14.

Found. (%): C, 68.27; H, 3.86; Cl, 9.41; N, 7.34; F, 4.85.

NMR (CDCly) 6:4.22 2H, s), 6.98 - 7.06 (2H, m), 7.16 — 7.26 (2H, m), 7.30 - 7.36 (1H,
m), 7.88 — 8.00 (2H, m), 8.23 (1H, s), 8.60 - 8.64 (1H, m), 8.75-9.00 (1H, brs).

Example 22 |

Compound 1-73

=N © N O
. \C’— Br ———~ . \C’/ COEt
Q cl Process 1 Q CI
F F

a4 51

=N OH
— { }-coEt
Process 2 Cl A
|-73
Process 1

Phenyl lithium (2 M cyclohexane solution, 0.5 ml, 1 mmol) was added to diethyl
ether (15 ml), and the mixture was cooled to —78 °C. A solution of compound 44 (190
mg, 0.5 mmol), synthesized in a same manner similar to Example 18, in diethyl ether (4
ml) was added dropwise to the solution. After the mixture was stirred at =78 °C for 30
minutes, a solution of propionyl chloride (92.5 mg, 1.0 mmol) in diethyl ether (2 ml) was
added dropwise. After stirring for 30 minutes, the reaction was quenched with
ammonium chloride solution. The whole was extracted with ethyl acetate, washed

with water and dried over sodium sulfate. A crude product as a pale yellow oil

102



10

obtained by evaporation under reduced pressure was subjected to silica gel column
chromatography. The fractions containing desired compound eluted with hexane —
ethyl acetate (3: 1 v/v) were concentrated under reduced pressure to give compound 13
as a yellow oil. Compound 51 was reacted in a same manner similar to the process 3 of
Example 20 to give compound I-73 (6 mg, 0.0174 mmol, 4 %).

M.p: 125 -127 °C Recrystallization solvent: ethyl acetate

Elemental analysis for C,cH,,CIFNO,(H;0)0.25

Calcd. (%): C, 62.35; H, 3.76; N, 4.54; F, 6.16; Cl, 11.50.

Found. (%): C, 62.26; H, 3.67; N, 4.58; F, 5.88; C], 11.52.

NMR (CDCly) 6:1.30(8H, t, J=17.2 Hz), 3.13 (2H, dd, J=7.2, 7.2 Hz), 4.22 (2H, s) 6.90
—17.08 (2H, m), 7.16 — 7.24 (2H, m), 7.90 (1H, s), 8.20 - 8.24 (1H, m), 8.84 - 8.92 (1H, m).

Example 23
Compounds I-74, I-75
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M Me
53 54

_N OH —N OH —N \o
QQ*Br > \_¢ Br , — \_7 Br
Process 1 Process 2
Br e
52

=N \o =N \O
_— Br /
Process 3 \ /g:s Br O \ Q Br
Process 4 M
Me F e
56

55

\
\—'j o =N OH
— {)-cooH s \ COOH
Process 5 F Me Process 6

e
F
57 |-74
=N be} \—f‘;OH
\__7 COOEt
Compound57 ———— O Q Cooet ___ O M
Process 7 Me Process 8 F
58 I-75

Process 1 )
5,7-dibromo-8-hydroxyquinoline 52 (6.04 g, 20.0 mfnol) was added to a
suspension of sodium hydride (960 mg, 24 mmol) in THF (160 ml), and the mixture was
stirred for 2 hours at room temperature. After cooling to —78 °C, n-butyllithium (1.6 M
hexane solution, 13.8 ml) was added dropwise to the reaction mixture. After stirring
for 15 minutes, a solution of methyl iodide (3.4 g, 24 mmol) in THF (15 ml) was added
dropwise to the reaction mixture. After stirring for 2 hour, the reaction was quenched
with a solution of 2 N hydrochloric acid in THF (30 ml) dropwisely, and allowed to warm
to room temperature. After 1 M Sodium hydrogencarbonate solution (100 ml) was

_added dropwise to the reaction mixture, the aqueous layer was separated and extracted

with dichloromethane (50 ml x 3). The combined organic layers were dried over

sodium sulfate. Removal of solvent under reduced pressure gave a crystalline residue,
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which was washed with chloroform - diisopropyl ether to give compound 53 (3.8 g, 16

mmol, 80 %) as pale brown crystals.

Process 2

Potassium carbonate (4.2 g, 30.4 mmol) and methyl iodide (2.58 g, 18.2 mmol)
were added to a solution of compound 53 (3.60 g, 15.2 mmol) obtained by the process 1in
DMF (30 ml), and the mixture was stirred for 3 hours at room temperature. After
water was added to the reaction mixture, precipitated crystals were collected and
washed with water. The crystals were dissolved in ethyl acetate, dried over
magnesium sulfate and treated with active carbon. A crystalline residue was obtained
by evaporation under reduced pressure. An aqueous filtrate were extracted with ethyl
acetate, washed and dried. Removal of solvent under reduced pressure gave a purple
oil. The crystalline residue and purple oil were combined and subjected to silica gel
column chromatography. The fractions containing desired compound eluted with
hexane ~ ethyl acetate (2:1 v/v) were concentrated under reduced pressure to give

compound 54 (2.57 g, 10.2 mmol, 67 %) as pale yellow crystals.

Process 3

Bromine (1.9 g, 11.2 mmol) was added to a solution of compound 54 (1.4 g, 5.6
mmol) obtained by the process 2 in carbon tetrachloride (8 ml) at room temperature,
and the mixture was refluxed for 1 hour. After cooling to room temperature, pyridine
(886 mg, 11.2 fnmol) was added dropwise to the reaction mixture. The whole was
refluxed for 4 hours, and an organic layer was separated by decantation after cooling.
2 N Sodium hydroxide solution (10 ml, 40 mmol) was added dropwise to the oily residue,
and the whole was extracted with dichloromethane and washed, the combined organic
layer were dried. A crude product as a oil obtained by evaporation under reduced
pressure was subjected to silica gel column chromatography. The fractions containing

desired compound eluted with hexane — ethyl acetate (3:1 v/v) were concentrated under

~ reduced pressure to give compound 55 (470 mg, 1.4 mmol, 25 %) as pale yellow crystals.

Process 4

Compound 43 (283 mg, 1.2 mmol) obtained by the process 3 of Example 8, 2 M
potassium carbonate solution (1 ml, 2 mmol), palladium acetate (11 mg, 0.05 mmol) and
triphenylphosphine (26.2 mg, 0.1 mmol) were added to a solution of compound 55 (331
m g, 1 mmol) obtained by the process 3 in DMF (4 ml) at room temperature, and the
mixture was stirred for 30 minutes at 60 °C. Compound 45 (28.3 mg, 0.12 mmol),
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palladium acetate (11 mg, 0.05 mmol) and triphenylphosphine (26.2 mg, 0.1 mmol) were
added to the reaction mixture, and the whole was stirred under heating for 2 hours.
After cooling, the reaction mixture was poured into ice water and the whole was
extracted with ethyl acetate, washed and dried. A crude product as a yellow oil
obtained by evaporation under reduced pressure was subjected to silica gel column
chromatography. The fractions containing desired compound eluted with hexane —
ethyl acetate (4:1 v/v) were concentrated under reduced pressure to give compound 56

(250 mg, 0.68 mmol, 68 %) as pale yellow crystals.

Process 5

Compound 56 (290 mg, 0.81 mmol) was reacted in a same manner similar to the
process 5 of Example 18 to give compound 57 (175 mg, 0.54 mmol, 66 %) as pale yellow
crystals.

Process 6

Compound 57 (50 mg, 0.15 mmol) was reacted in a same manner similar to the
process 6 of Example 18 to give compound I-74 (36 mg, 0.12 mmol, 80 %) as pale yellow
crystals.
M.p.: 235 - 238 °C Recrystallization solvent: diisopropyl ether — ethyl acetate
Elemental analysis for C;sH 4FNO3(H,0)00(ethyl acetate)o s
Calced. (%): C, 68.08; H, 4.79; N, 4.23; F, 5.79.
Found. (%): C, 68.23; H, 4.43; N, 4.23; F, 5.53.

" NMR (DMSO-d) J:2.51 (3H, s), 4.24 (2H, s), 7.10 - 7.22 (2H, m), 7.30 — 7.50 (2H, m),

7.69 (1H, s), 8.34 — 8.44 (1H, m), 8.80 — 8.90 (1H, m).

Process 7

Compound 57 (115 mg, 0.35 mmol) was reacted in a same manner similar to the
process 1 of Example 19 to give compound 58 (80 mg, 0.23 mmol, 65 %) as pale yellow
crystals.

Process 8

Compound 58 (80 mg, 0.23 mmol) was reacted in a same manner similar to the
process 2 of Example 19 to give compound I-75 (19 mg, 0.06 mmol, 24 %) as pale yellow
crystals.
M.p.: 74 -75 °C Recrystallization solvent: diisopropy! ether
NMR (CDCly) 6:1.47 (3H, t, J="7.2 Hz), 2.51 (3H, s), 4.19 2H, s), 4.48 (2H, dd, J=7.2,
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7.2 Hz), 6.96 — 7.06 (2H, m), 7.14 -17.22 (2H, m), 7.69 (1H, s), 7.76 — 8.00 (1H, m), 8.84 -

8.90 (1H, m).

Example 24
Compound I-76, 1-77

=N OH N O N b
\_{ Br > \_¢ B - \_7¢
Process 1 Process 2 Br
Br Br PH
' 52 58 59
\ \
=N ©O =N O
— Y YcooH —= Y{ VYcoort
Process 3 PH Process 4 PH
60 61
\ N O
=N O -
Br \ /
B4 coort L )-cooEt
Process 5. PH Process 7 Ph
=N OH \—/ OH
\ COOEt S (_)-cooH
- . —
Process 8 F Ph Process 9 F Ph
I-76 1-77
Br ZnBr
F—< >——' —_—
Process 6
42 63
Process 1

Potassium carbonate (27.6 g, 200.0 mmol) and methyl iodide (15.6 g, 110 mmol)
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were added to a solution of 5,7-dibromo-8-hydroxyquinoline 52 (30.3 g, 100.0 mmol) in
DMF (160 ml), and the mixture was stirred for 5 hours at room temperature. After
water was added to the reaction mixture, precipitated crystals were collected and
washed with water. The crystals were dissolved in ethyl acetate, dried over
magnesium sulfate and treated with active carbon. The solvent was evaporated under
reduced pressure to give crude compound 59 (28.3.0 g, 89.3 mmol, 89 %) as colorless

crystals.

Process 2
2 M potassium carbonate solution @10 ml, 20 mmol),

tetrakis(triphenylphosphine)palladium (0) (350 mg, 0.3 mmol) and phenylboronic acid

-(1.46 g, 12 mmol) were added to a solution of compound 59 (3.17 g, 10 mmol) in toluene -

methanol (100 ml — 10 ml), and the mixture was stirred for 40 hours at 110 °C. After
the reaction mixture was poured into ice-water, the whole was stirred for 5 minutes,
extracted with toluene, washed with water and dried over magnesium sulfate. A crude
product as a yellow oil obtained by evaporation under reduced pressure was subjected to
silica gel column chromatography. The fractions containing desired compound elute.d
with hexane — ethyl acetate (4:1 v/v) were concentrated under reduced pressure to give
compound 60 (2.0 g, 6.4 mmol, 64 %) as colorless crystals.

4

Process 3
Compound 60 (1.8 g, 5.7 mmol) was reacted in a same manner similar to the
process 5 of Example 18 to give compound 61 (1.18 g, 4.2 mmol, 74 %) as pale yellow

crystals.

Process 4
Compound 61 (860 mg, 3.1 mmol) was reacted in a same manner similar to the

process 1 of Example 19 to give compound 62 (820 mg, 0.27 mmol, 86 %) as pale yellow
crystals.

Process
Compound 62 (830 mg, 2.7 mmol) was reacted in a same manner similar to the
process 3 of Example 23 to give compound 64 (650 mg, 1.68 mmol, 62 %) as pale yellow

crystals.

Process 6
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1,2-Dibromoethane (12 wl, 0.15 mmol), compound 42 (578 mg, 3 mmol) and
chlorotrimethylsilane (12.5 ul, 0.1 mmol) were added to a suspension of zinc (210 mg,
3.23 mmo)) in THF (3 ml), and the mixture was stirred for 20 minutes and left. The
liquid above the precipitated zinc was used as compound 63 for the process 7.

Process 7

Palladium acetate (11 mg, 0.05 mmol), triphenylphosphine (26 mg, 0.1 mmol) and
a solution of compound 63 in THF (2 ml) obtained by the process 6 were added to a
solution of compound 64 (300 mg, 0.78 mmol) obtained by the process 5 in THF (10 ml),
and the mixture was stirred for 90 minutes at 60 °C. After cooling, the reaction
mixture was quenched with sodium hydrogencarbonate solution, extracted with ethyl
acetate, washed with water and dried over magnesium sulfate. A crude product as a
yellow oil obtained by evaporation under reduced pressure was subjected to silica gel
column chromatography. The fractions containing desired compound eluted with
hexane — ethyl acetate (3:1 v/v) were concentrated under reduced pressure to give

compound 65 (280 mg, 0.67 mmol, 86 %) as a yellow oil.

Process 8

Compound 65 (280 mg, 0.67 mmol) was reacted in a same manner similar to the
proéess 2 of Example 19 to give compound I-76 (91 mg, 0.23 mmol, 34 %) as pale yellow
crystals. . ¢
M.p.: 101 - 103 °C Recrystallization solvent : diisopropyl ether
Elemental analysis for CysHooFNO(H0)o.2
Caled. (%): C, 74.13; H, 4.85; N, 3.25; F, 4.35.
Found. (%): C, 73.92; H, 4.85; N, 3.25; F, 4.35.
NMR (CDCly &:1.44 (3H, t, J="7.2 Hz), 4.08 (2H, s), 4.48 (2H, dd, J=17.2, 7.2 Hz2), 6.90
—17.04 (2H, m), 7.05 — 7.14 (2H, m), 7.38 — 7.50 (6H, m), 7.85 (1H, s), 7.90 - 7.94 (1H, m),

8.80-8.84 (1H, m).

Process 9

4 N Lithium hydroxide solution (0.5 ml, 2 mmol) was added to a solution of
compound I-76 (28 mg, 0.067 mmol) obtained by the process 8 in ethanol (2 ml), and the
mixture was stirred for 3 hours at 70 °C. A yellow residue obtained by evaporation
under reduced pressure was extracted with ethyl acetate, washed with water and dried
over sodium sulfate. The light green crystalline residue obtained by evaporation under
reduced pressure was washed with ethyl acetate to give crude compound 1-77 (20 mg,
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0:054 mmol, 77 %) as light green crystals.

M.p.: 221 — 224 °C Recrystallization solvent : ethyl acetate

NMR (DMSO-d) 6: 4.20 (2H, s), 7.06 — 7.20 (2H, m), 7.22 - 7.36 (2H, m), 7.38 — 7.56
(5H, m), 7.78 (1H,s), 8.10 —8.18 (1H, m), 8.80 - 8.12 (1H, m).

vExample 25
Compound I-78
OH
HOOC._ N, 8&4)
U = N N
Process 1 g” &
66 178
Process 1

l-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (346 mg, 1.8
mmol) and 1-hydroxybenzotriazole (237 mg, 1.8 mmol) were added to a suspension of
compound 66 (284 mg, 1.5 mmol) in DMF (10 ml), and the mixture was stirred for 30
minutes at room temperature. Benzylamine (171 mg, 1.6 mmol) was added dropwise
to the reaction mixture under ice-cooling, and the whole was stirred for 60 minutes at
room temperature. Ice-water was added to the reaction mixture and the whole was
extracted with ethyl acetate, washed with water and dried over sodium sulfate.
Removal of solv}ant under reduced pressure gave a crystalline residue, which was
recrystallized from isopropanol to give compound I-78 (160 mg, 0.57 mmol, 38 %) as pale
yellow crystals. ' . '

M.p.: 125 - 127 °C Recrystallization solvent : isopropanol

Elemental analysis for C,gH;sFN,0, -

Calcd. (%): C, 69.67; H, 4.87; N, 9.03; F, 6.12.

Found. (%): C, 69.35; H, 4.77; N, 9.16; F, 5.99. >

NMR (CDCly) 6:4.75 (2H, s), 7.256 — 7.45 (6H, m), 7.50 - 7.58 (1H, m), 8.25 — 8.35 (3H,
m), 8.80 ~ 8.88 (1H, m).

Compounds I-79 - I-82 were synthesized in a same manner similar to Example
25.
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OHO -79:R = -81:R = OH
oS Re!
X H
I-80:R = OMe
1-82: R =
I-79 ~ 1-82 —t} _\—O—F

Compound 1-79

M.p.: 15656 - 157 °C Recrystallization solvent: ethyl acetate

Elemental analysis for C;¢H,N;0,

Caled. (%): C, 72.72; H, 4.58; N, 10.60.

Found. (%): C, 72.57; H, 4.43; N, 10.67.

NMR (CDCly) 6:7.12 - 7.20 (1H, m), 7.36 - 7.48 (3H, m), 7.56 — 7.60 (1H, m), 7.76 -
7.80 (2H, m), 8.20 — 8.38 (2H, m), 8.85 —8.90 (1H, m), 9.86 — 9.96 (1H, brs).

Compound I-80

M.p.: 169 -171 °C Recrystallization solvent: ethyl acetate

Elemental analysis for C,gH N,;O3(DMF), ;5.

Calcd. (%): C, 69.34; H, 5.37; N, 9.34.

Found. (%): C, 69.28; H, 5.18; N, 9.63.

NMR (DMSO-d;) ¢:3.87 (3H], s), 4.56 —- 4.6 (2H, m), 6.90 — 7.06 (2H, m), 7.24 — 7.31 (2H,
m), 7.42-7.48 JH, m), 7.64 —7.70 (1H, m), 8.05 ~ 8.10 (1H, m), 8.36 — 8.40 (1H, m), 8.82
—8.86 (1H, m), 9.20 — 9.30 (1H, m).

Compound I-81

M.p.: 218 - 220 °C Recrystallization solvent : chloroform

NMR (DMSO-dy &:4.50 — 4.6 (2H, m), 6.75 - 6.85 (2H, m), 7.26 — 7.30 (2H, m), 7.40 -
7.48 (1H, m), 7.62 - 7.70 (1H, m), 8.05 — 8.10 (1H, m), 8.36 — 8.40 (1H, m), 8.88 — 8.96
(1H, m), 9.48 - 9.28 (1H, m), 9.60 — 9.74 (1H, brs).

Compound I-82

M.p.: 1566 — 1568 °C Recrystallization solvent : ethyl acetate

Elemental analysis for C;sH,;sFN,O,

Calcd. (%): C, 69.67; H, 4.87; N, 9.03; F.6.12.

Found. (%): C, 69.35; H, 4.77; N, 9.16; F,5.99.

NMR (CDCly) &:2.94 — 3.00 (2H, m), 3.74 — 3.83 (2H, m), 6.98 — 7.06 (2H, m), 7.20 —
7.28 (2H, m), 7.38 - 7.40 (1H, m), 7.50 ~ 7.56 (1H, m), 7.84 — 7.94 (1H, brs), 8.12 — 8.20
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(2H, m), 8.80 — 8.86 (1H, m).

Compounds 1-83 —1-104 were synthesized in a same manner similar to Example

10.
N-
SRR N
oj\@ | 2
N
H
1-83 ~ 1-104
|'83: R2 - "'C_O—F 1) Rs :"“C-@"F 1_94: R2 = Me , RS =—S—©
H2 H2
e
I-84: R* = -C—Q—F ,R°=Et ]
"o lo5: R2=Me R =—C
-85: R® = —ﬁ-@—F RS = CH(CHg), He 4
2
-86: R2=Me R° =—C l.os: RZ=Me R’ =_g_©_Me
H 2
F 2 RS - 7~S
2 5 -97: R°=Me R =—C<_
1-87: R*=Me R” =—C Ho

H
° _F log: R2=Et ,R° =—o_©—,:

l-88: R? = Me, R =-C-©-CF3 H,
‘ He 1-99: R? = n-propyl R® =_}c-|;_©_F

80: R® = —(}-F  R® =—C(_)—F ,Rs__o-<2 —F

I-100R? = isobuty!

H
1-90; R? = Me R® =—C—<:> | . 2
Ha 1-101R2 = isopropyl . R =—g—©—p
2

1-91: R%=Me R® .-_—COO

Ha . 1-102R? = CH,CO,Et . R® =—C—©—F
1-92: R2=H,R°=—C F Hy
Hz 1-103R2 = CH,CH,CO,EL , R° = _C_O_F
1-93: R?=CF3 R® = _C_O_F Hy
e 1-104R% = CH,CH,COH + R° = ’fj‘@"’
2

Compound I-83
M.p.: 220 - 224 °C Recrystallization solvent: ethanol
Elemental analysis for CosH;6F2N,O,. 2H,0

‘Caled. (%): C, 60.79; H, 4.44; N, 12.33; F, 8.36.

Found. (%): C, 60.33; H, 3.66; N, 12.02; F, 8.04.
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NMR (DMSO-dy ¢:4.35 (2H, s), 4.40 (2H, s), 7.17 - 7.24 (4H, m), 7.26 (1H, d, J= 8.7
Hz), 7.42 - 7.48 (4H, m), 7.64 (1H, d, J= 8.4 H2).

Compound 1-84

M.p.: 263 - 258 °C Recrystallization solvent.ethanol

Elemental analysis for CgH,;FN,O,.

Caled. (%): C, 63.90; H, 4.47; F, 5.62; N, 16.56.

Found. (%): C, 47.67; H, 4.18; F, 56.21; N, 12.31.

NMR (DMSO-dy) 6:1.08 (3H, t, J=17.5 Hz), 2.24 (2H, q, J= 7.5 Hz), 4.43 (2H, s), 7.21
(1H, d, J=8.7Hz), 7.24 (2H, d, J=8.7Hz), 7.48 (2H, dd, J=8.7, 5.4 Hz), 7.93 (1H, d, J=
8.7 Hz).

Compound I-85

M.p.: 242 - 246 °C Recrystallization solvent: isopropanol

Elemental analysis for C,sH,,FN,O,. 0.5H,0

Caled. (%): C, 63.15; H, 5.02; F, 5.26; N, 15.50.

Found. (%): C, 63.27; H, 4.85; F, 5.14; N, 15.36.

NMR (DMSO-dy) ¢:1.38 (6H, d, J=6.9 Hz), 3.30 (1H, quint, J= 6.9 Hz), 4.27 (2H, s),
7.17 (1H, d, J= 8.7 Hz), 7.20 (2H, dd, J= 8.7, 1.2 Hz), 7.42 (2H, dd, J = 9.0, 5.7 H2),
7.61(1H, d, J=8.7 H2).

Compound I-86 .

M.p.: 239 — 241 °C Recrystallization solvent : diisopropy! ether

Elemental analysis for C,;H;sFN,O,.(H,0)0 5

Caled. (%): C, 61.93; H, 4.16; N, 16.99; F, 5.76.

Found. (%): C, 61.94; H, 3.91; N, 16.85; F, 5.67

NMR (DMSO-dy ¢:2.50 (3H, s), 4.40 (2H, s), 7.05 (1H, d, J=7.2 Hz), 7.18 - 7.29 (2H,
m), 7.36 - 7.561 (3H, m), 12.51 (1H, br).

Compound I1-87

M.p.: 283 — 284 °C Recrystallization solvent : methanol

Elemental analysis for C,;H;sFN,0,(H,0),.,

Caled. (%): C, 62.27; H, 4.12; N, 17.09; F, 5.79.

Found. (%): C, 62.14; H, 3.85; N, 17.02; F, 5.67

NMR (DMSO-dy) &:2.51 (3H, s), 4.43 (2H, s), 7.09 - 7.19 (2H, m), 7.24 - 7.31 (2H, m),
7.40 - 7.49 (2H, m), 12.61 (1H, br).
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Compound I-88

M.p.: 275276 °C Recrystallization solvent : methanol

Elemental analysis for C,gH,;sF3N,O,

Caled. (%): C, 57.76; H, 8.50; N, 14.97; F, 15.23

Found. (%): C, 57.71; H, 3.27; N, 15.00; F, 15.31

NMR (DMSO-dy 6:2.51 (3H, s), 4.52 (2H, s), 7.05 (1H, d, J=8.4 Hz), 748 (1H, d, J=
8.4 Hz), 7.65 (2H, d, J=8.1 Hz), 7.76 (2H, d, J= 8.1 Hz), 12.53 (1H, s).

Compound I-89

M.p.: 294 — 298 °C Recrystallization solvent : isopropanol

Elemental analysis for CosH4FoN,O,.

Caled. (%): C, 65.35; H, 3.49; F, 9.40; N, 13.86.

Found. (%); C, 54.37; H, 3.46; F, 8.40; N, 10.91.

NMR (DMSO-dy) 6: 4.42 (2H, ), 7.19 - 7.25 2H, m), 7.31 (1H, d, J = 8.7 Hz), 7.45 -
7.52 (4H, m), 7.63 (1H, d, J= 8.4 Hz), 8.29 (2H, dd, J=9.0, 5.4 Ha).

Compound I-90

M.p.: 252 — 254 °C Recrystallization solvent : ethanol

Elemental analysis for: C;;HzoN,05.(H;0)o 3

Caled. (%): C, 64.25; H, 6.53; N, 17.63.

Found. (%): C, 64.02; H, 6.14; N, 17.53.

NMR (CD,OD) &: 1.06 - 1.36 (5H, m), 1.67 — 1.96 (6H, m), 2.86 (2H, d, J=6.9 Hz), 4.91
(8H, s), 7.14 (1H, d, J=8.4Hz), 7.567 (1H, d, J=84 Hz).

Compound I-91

M.p.: 212214 °C Recrystallization solvent : methanol

Elemental analysis for Cy7H,NO3.(H;0)0.4

Caled. (%): C, 61.93; H, 4.53; N, 17.00.

Found. (%): C, 61.66; H, 4.10; N, 16.89.

NMR (CD,OD) &: 2.53 (3H, s), 5.41 (2H, s), 6.99 — 7.04 (1H, m), 7.08 - 7.15 (3H, m),
7.30 - 7.35 (2H, m), 7.58 (1H,d, J= 8.7 Hz2).

Compound 1-92
M.p.: 249 — 252 °C  Recrystallization solvent : methanol — acetonitrile — water

Elemental analysis for C,H;FN,O,
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Caled. (%): C, 61.93; H, 3.57; N, 18.06; F, 6.12.

Found. (%): C, 61.58; H, 3.61; N, 18.04; F, 6.01.

NMR (DMSO-dy) &:4.40 (2H, s), 7.22 (2H, m), 7.30 (1H, d, = 8.4 Hz), 7.47 (2H, m),
7.63 (1H, d, J= 8.4 Hz), 8.68 (1H, s), 10.85 (1H, brs).

IR (KBr) : 3427, 1639 cm'!.

Compound 1-93

M.p.: 279 - 281 °C Recrystallization solvent : ethyl acetate

Elemental analysis for C,.H,F,N,O,

Calced. (%): C, 53.98; H, 2.66; N, 14.81; F, 20.09.

Found. (%): C, 53.93; H, 2.57; N, 14.83; F, 19.80.

NMR (DMSO-dy) ¢: 4.40 (2H, s), 7.21 (2H, m), 7.29 (1H, d, /= 8.4 Hz), 7.46 (2H, m),
7.73 (1H, d, J=8.4 Hz), 11.09 (1H, brs), 14.36 (1H, brs).

IR (KBr) : 3400, 1644 cm'".

Compound 1-94

M.p.: 119-121 °C Recrystallization solvent : ethanol

Elemental analysis for C,gH,;N,O,

Calced. (%): C, 67.49; H, 5.03; N, 17.49.

Found. (%): C, 63.81; H, 5.49; N, 15.71.

NMR (DMSO-dy ¢: 2.36 (3H, s), 2.50 (3H, s), 4.35 (2H, s), 7.06 (2H, m), 7.21 (2H, m),
7.29 (1H, m), 7.43 (1H, m), 12.58 (1H, brs).

Compound 1-95

M.p.: 222 ~ 224 °C Recrystallization solvent : ethanol
Elemental analysis for C,gH,sN,O,

Caled. (%): C, 67.49; H, 5.03; N, 17.49.

Found. (%): C, 66.77; H, 4.95; N, 17.28.

NMR (DMSO-dy) &:2.30(3H, s), 2.51 (3H, s), 4.32 (2H, s), 7.16 (5H, m), 7.45 (1H, d, J=

7.8 Hz), 12.50 (1H, brs).

Compound 1-96

M.p.: 257 - 259 °C Recrystallization solvent : ethanol
Elemental analysis for C,sH,sN,O,

Caled. (%): C, 67.49; H, 5.03; N, 17.49.

Found. (%): C, 66.27; H, 4.86; N, 17.17.
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NMR (DMSO-dy) &:2.29 (3H, s), 2.51 (3H, s), 4.32 (2H, 8), 7.05 (1H, d, J= 7.7 Hz), 7.18
(2H, d, J= 7.8 Hz), 7.44 (1H, d, J=8.1 Hz), 7.18 2H, d, J= 7.8 Hz), 12.52 (1H, brs).

Compound 1-97

M.p.: 250 — 252 °C Recrystallization solvent : methanol

Elemental analysis for C,sH.IN,0,S

Calcd. (%): C, 57.68; H, 3.87; N, 17.94; S, 10.27.

Found. (%): C, 57.54; H, 3.76; N, 17.79; S, 10.19.

NMR (CDsOD) &: 2.57 (3H, s), 4.37 (2H, s), 7.10 (1H, brs), 7.18 - 7.15 (1H, m), 7.37 -
7.38 (1H, m), 7.42 - 7.35 (1H, m), 7.53 (1H, d, J=8.4 H2).

Compound 1-98

M.p.: 202 — 205 ‘C Recrystallization solvent : ethanol

Elemental analysis for C;gH;sFN,O,

Calcd. (%): C, 63.90; H, 4.47; N, 16.56; F, 5.62.

Found. (%): C, 64.08; H, 4.08; N, 16.55; F, 5.59.

NMR (CDCly 6:1.47 (84, t, J=17.6 Hz), 3.00 @H, q, J= 7.6 Hz), 4.28 (2H, s), 7.06 (2H,
m), 7.23 (1H, d, J= 8.5 Hz), 7.35 (2H, m), 7.51 (1H, d, J= 8.5 Hz).

Compound I-99
M.p.: 214 - 216 *C Recrystallization solvent : ethanol
Elemental analysi"s for C,sH,sFN,O,

~Caled. (%): C, 64.76; H, 4.86; N, 15.90; F, 5.39.

Found. (%): C, 62.76; H, 4.55; N, 15.34; F, 5.17.
NMR (CDCly &:1.04 (3H, t, J= 7.4 Hz), 1.91 (2H, m, J= 7.5 Hz), 2.93(2H, t, J=16
Hz),4.27 (2H, ), 7.06 (2H, m), 7.22 (1H, d, J= 8.4 Hz), 7.35 (2H, m), 7.60 (1H,d, J=8.6

'Hz).

Compound I-100

M.p.: 224 - 226 °C Recrystallization solvent : ethanol

Elemental analysis for CooH;sFNO,

Caled. (%): C, 65.56; H, 5.23; N, 15.29; F, 5.19.

Found. (%): C, 65.49; H, 5.08; N, 15.20; F, 5.18.

NMR (CDCl;) &:1.02 (6H, d, J=6.7 Hz), 2.26 (1H, m, J=6.7Hz), 282 2H, d, J=17.3
Hz),4.28 (2H, s), 7.07 (2H, m), 7.23 (1H, d, J= 8.5 Hz), 7.36 (2H, m), 7.51 (1H, d, J=8.5
Hz).
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Compound I-101

M.p.: 221 - 223 °C Recrystallization solvent : ethanol

Elemental analysis for C,0H,;sFN,O,

Caled. (%): C, 64.76; H, 4.86; N, 15.90; F, 5.39.

Found. (%): C, 64.68; H, 4.70; N, 15.87; F, 5.26.

NMR (CDCly) 6:1.48 (6H, d, J=7.0 H2), 3.28 (1H, m, J= 7.0 Hz), 4.28 (2H, s), 7.07 (2H,
m), 7.24 (1H, 4, J= 8.9 Hz), 7.36 (2H, m), 7.51 (1H, dd, J= 8.5, 0.6 Hz).

Compound I-102

M.p.: 98 — 100 °C Recrystallization solvent : ethanol

Elemental analysis for CyH,,FN,O,

Calced. (%): C, 60.60; H, 4.32; N, 14.13; F, 4.79.

Found. (%): C, 59.53; H, 4.19; N, 13.63; F, 4.68.

NMR (CDCly ¢:1.34 (3H, t, J=17.1 Hz), 4.12(2H, s), 4.28 (2H, s), 4.29 2H, q, J= 7.2
Hz), 7.07 (2H, m), 7.20 (1H, d, J=9.5 Hz), 7.36 (2H, m), 7.54 (1H, d, J= 9.5 Hz).

‘Compound I-103

M.p.: 179 - 181 °C Recrystallization solvent: ethanol
Elemental analysis for C,H,sFN,O,

~Calcd. (%): C, 61.46; H, 4.67; N, 13.65; F, 4.63.

Found. (%): C, 60.98; H, 4.44; N, 13.49; F, 4.51.

NMR (CDCly) 6:1.27 BH, t, J=7.2 Hz), 2.91 (2H, m), 3.26 (2H, m), 4.20 2H, q, J=17.2
Hz), 4.27(2H, s), 7.07 (2H, m), 7.18 (1H, d, J= 8.5 Hz), 7.36 (2H, m), 7.561 (1H, d, J= 8.5
Hz).

Compound 1-104

Elemental analysis for C,;H,;FN,O,

Caled. (%): C, 59.69; H, 3.95; N, 14.65; F, 4.97.

Found. (%): C, 58.72; H, 3.73; N, 14.33; F, 4.78.

NMR (CDCly &:2.92 (2H, t, J= 7.4 Hz), 3.21 (2H, t, J=7.4 Hz), 4.31 (2H, s), 7.08 (2H,
m), 7.17 (1H, d, J= 8.8 Hz), 7.40 (2H, m), 7.52 (1H, dd, J= 8.4, 0.7 Hz).

Example 26
Compound I-105
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N
N Process 1
67 68 F

Process 1

Sodium hydride (60 %, 68 mg, 1.70 mmol) and 4-fluorobenzylbromide (319 mg,
1.70 mmol) were added to a solution of compound 67 (440 mg, 1.30 mmol) in THF (4 ml)
—~DMF (1 ml) under ice-cooling, and the mixture was stirred for 1 hour under ice-cooling
and for 3 hours at room temperature. The reaction mixture was quenched with water
and extracted with ethyl acetate. The organic layer was separated, washed with water
and dried over sodium sulfate. A crude product obtained by evaporation under reduced
pressure was subjected to silica gel column chromatography. The fractions containing
desired compound eluted with ethyl acetate were concentrated under reduced pressure.
The crystalline residue was recrystallized from ethyl acetate. Compound 68 (191 mg,
0.430 mmol, 33 %) as colorless crystals.
NMR (CDCly 6:2.57 (3H, s), 4.26(2H, s), 4.41 (8H, s), 5.28 2H, s), 6.94 (1H, d, J=8.4
Hz), 7.01-7.06 (6H, m), 7.36 (2H, dd, J=9.0, 5.7 Hz), 7.71 (1H, d, J=8.4 Hz).

Process 2
Compound I-105 was synthesized in a same manner similar to the process 1 of
Example 4.
M.p.: 244 — 246 °C Recrystallization solvent : methanol
Elemental analysis for CoeH gF2N,Os.
Calcd. (%): C, 66.66; H, 4.20; F, 8.79; N, 12.96.
Found. (%): C, 66.57; H, 4.13; F, 8.57; N, 12.92.
NMR (DMSO-dy 6 : 2.53 (3H, s), 4.37 (2H, s), 5.48 (2H,s), 7.13 - 7.20 (6H, m), 7.21 (1H,
d, J=9.0 Hz), 7.44 2H, dd, J=8.7, 5.4 Ha), 7.52 (1H, 4, J=8.7 Hz).
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A Compounds I-106 —I-121 were synthesized in a same manner similar to Example
26.

F
Q«N'N OH
: N
OJ\@[ Me
N
R1
1-106 ~ I-121
1-106:R" = n-propyl I-114:R' = CH,CO,H
1-107:R" = isopropy! 1-115:R! = CH,CONH,
I-108:R' = Me I-116:R' = CH,CONHE
1-109:R' = CH,OFEt 1-117:R' = CHyCH,CH,CONH,
I-110:R' = isobutyl 1-118:R! = CH,CH,CH,0CH,CH=CH,

I-111:R! = CH,CH,CHoCOLEt 1-119:R' = CH,CH,CH,0H
1-112:R! = CH,CH,CH,CO,H 1 3
1-113:R" = CH,CO,Et I-120:R" = CH2CH2CH2_N®
I-121:R' = CONMe, 0
Compound 1-106
M.p.: 165 - 166 °C. Recrystallization solvent : ethanol — diethyl ether
Elemental analysis for CyoH;sFN,O,
Caled. (%): C, 65.56; H, 6.23; F, 5.19; N, 15.29.
Found. (%): C, 65.70; H, 5.19; F, 5.05; N, 15.27.
NMR (DMSO-dy 6:0.87 (3H, t, J= 7.4 Hz), 1.73 (2H, sextet, J= 7.2 Hz), 2.58 (3H, s),
4.14 2H, t, J= 7.2 Hz), 4.37 (2H, s), 7.16 (1H, d, J= 8.4 Hz), 7.17 - 7.23 (2H, m), 7.45
(2H, dd, J=8.7, 5.4 Hz), 7.52 (1H, d, J= 8.7 Hz).

Compound I-107

M.p.: 177178 °C Recrystallization solvent : ethyl acetate — hexanhexane

Elemental analysis for C,oH,oFN,O,

Caled. (%): C, 65.56; H, 5.23; F, 5.19; N, 15.29.

Found. (%): C, 65.59; H, 5.19; F, 4.96; N, 15.22.

NMR (DMSO-dy 6:1.55 (6H, d, J=6.9 Hz), 2.58 (3H, s), 4.37 (2H, s), 4.74 (1H, quint, J
=6.9Hz), 7.17-7.23 (2H, m), 7.29 (1H, 4, J=8.7 Hz), 7.48 (2H, dd, J=8.4, 5.4 Hz), 7.48
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(1H, 4, J=8.4 H2).

Compound I-108

M.p.: 240 - 243 °C Recrystallization solvent : ethanol

Elemental analysis for C,eH1sFN.O,

Caled. (%): C, 63.90; H, 4.47; F, 5.62; N, 16.56.

Found. (%): C, 63.63; H, 4.50; F, 5.46; N, 16.33.

NMR (DMSO-dy) 6:2.54 (34, s), 3.73 (3H, g), 4.37 (2H, 5), 7.14 (1H, d, J=8.4 H2), 7.17
_17.23 (2H, m), 7.45 (2H, dd, J=9.0, 5.4 Hz), 7.53 (1H, 4, J=8.4 Hz).

Compound 1-103

M.p.: 195-197 C Recrystallization solvent : ethyl acetate

Elemental analysis for CooH1sFN4Os

Caled. (%): C, 62.82; H, 5.01; F, 4.97; N, 14.65.

Found. (%): C, 62.64; H, 5.00; F, 4.83; N, 14.52.

NMR (CDCly) 6 1.17 8H,t, J=7.0 Hz), 2.68 (3H, 9), 3.46 (2H, q, J=17.0 Hz), 4.37 2H,
s), 5.47 (2H, 8), 701 (1H, d, J=8.7 Hz), 7.08 -7.09 (2H, m), 7.35 (2H, dd, J=8.7, 5.4 Hz),
753 (1H, d, J= 8.7 Ha).

Compound I-110

M.p.: 203 — 205 °C* Recrystallization solvent : ethyl acetate

Elemental analysis for CaiFsiFNO2.0.5H,0

Calcd. (%): C, 65.07; H, 5.67; F, 4.90; N, 14.45.

Found. (%): C, 65.06; H, 5.62; F, 4.69; N, 14.42.

NMR (CDCly) ¢:0.96 (6H, d, J=6.6 H2), 2.20 (1H, m), 2.62 (3H, s), 3.88 (2H, d, J=17.5
Hz), 4.37 (2H, s), 6.87 (1H, d, J= 8.4 H2), 703 — 7.09 (2H, m), 7.35 (2H, dd, J=8.7, 5.4
Hz), 749 QH, d, J=8.4 Hz).

Compound 1-111

M.p.: 154 - 156 °C Recrystallization solvent : ethanol

Elemental analysis for CgaHgaFN4O4.1.1H20

Caled. (%): C, 60.28; H, 5.54; F, 4.15; N, 12.23.

Found. (%): C, 59.97; H, 5.08; F, 4.37; N, 12.10.

NMR (CDCly & 1.26 (3H,t, J=7.0 Hz), 2.10 2H, quint, J=17.1 Hz), 2.36 2H, t, J=6.7
Hz), 2.62 (3H,‘ s), 4.15 (2H, q, J= 7.2 Hz), 417 (2H, t, J=7.4 H2), 4.27 (2H, s), 6.94 (OH,
4, J=8.7Hz), 7.03 - 7.09 (2H, m), 7.34 (2H, dd, J=8.7, 5.4 Hz), 7.51 (1H, d, J=8.THz).

120



10
15
20
30

35

Compound I-112

M.p.: 219 - 221 °C Recrystallization solvent : methanol

Elemental analysis for Cy,H;sFNO4.

Calcd. (%): C, 61.46; H, 4.67; F, 4.63; N, 13.65.

Found. (%): C, 61.38; H, 4.57; F, 4.43; N, 13.59.

NMR (DMSO-dy) &:1.92 (2H, quint, J= 7.3 Hz), 2.30 (2H, t, J= 7.2 H2), 2.55 (3H, s),
419 (2H, t, J= 7.3 Hz), 4.37 (2H, s), 7.17 (1H, d, J= 8.4 Hz), 7.17 - 7.23 (2H, m), 7.45
(2H, dd, J=8.7, 5.4 Hz), 7.563 (1H, d, J=8.7 Hz).

Compound I-113

M.p.: 246 — 248 °C  Recrystallization solvent : methanol

Elemental analysis for Cy,H;sFN,O,.

Caled. (%): C, 61.46; H, 4.67; F, 4.63; N, 13.65.

Found. (%): C, 61.26; H, 4.58; F, 4.45; N, 13.52.

NMR (DMSO-dy &:1.22 (3H, t, J=17.2 Hz), 2.51 (3H, s), 4.18 2H, q, /= 7.1 Hz), 4.37
(2H, s), 5.21 (2H, s), 7.14 (1H, d, J= 8.7 Hz), 7.17 - 7.23 (2H, m), 7.45 (2H, dd, J= 8.7,
5.4 Hz), 7.563 (1H, d, J= 8.4 Hz).

Compound [-114

M.p.: 291 -292 °C Recrystallization solvent : methanol

Elemental analysis for C,oH,sFN,0,.1.4H,0

Calcd. (%): C, 55.99; H, 4.40; F, 4.66; N, 13.75.

Found. (%): C, 55.69; H, 4.10; F, 4.45; N, 13.49.

NMR (DMSO-dy 6:2.48 (3H, s), 4.37 (2H, s), 5.09 (2H, s), 7.14 (1H, d, J=8.7 H2), 7.17
—7.23 (2H, m), 7.45 (2H, dd, J=8.7, 5.4 Hz), 7.52 (1H, d, J= 8.7 H2).

Compound I-115

M.p.: 292 — 297 °C Recrystallization solvent : ethanol

Elemental analysis for C;gHsFN;03.1.0H,0

Caled. (%): C, 57.14; H, 4.54; F, 4.76; N, 17.54.

Found. (%): C, 56.99; H, 4.22; F, 5.04; N, 17.49.

NMR (DMSO-dy) &:2.48 (3H, s), 4.37 (2H, s), 4.84 (2H, s), 7.06 (1H, d, J=8.7 Hz), 7.17
—17.23 (2H, m), 7.40 (1H, brs), 7.45 (2H, dd, J=8.7, 5.4 Hz), 7.52 (1H, d, J= 8.7 Hz), 7.78
(1H, brs).
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Compound 1-116

M.p.: 292 — 295 °C Recrystallization solvent : ethanol

Elemental analysis for C,,Hy0F'N:O3.0.8H,0

Caled. (%): C, 69.51; H, 5.14; F, 4.48; N, 16.52.

Found. (%): C, 569.56; H, 4.73; F, 4.31; N, 16.69.

NMR (DMSO-dy) &:1.04 (8H, t, J=17.2 Hz), 2.48 (3H, s), 3.07 - 3.16 (2H, m), 4.37 (2H,
s), 4.83 (2H, s), 7.05 (1H, d, J= 8.4 Hz), 7.17 - 7.23 (2H, m), 7.45 (2H, dd, J=8.7, 5.4 Hz),
7.52 (1H, d, J= 8.7 Hz), 8.35 (1H, t, J=5.3 H2).

Compound I-117

M.p.: 270 - 272 °C Recrystallization solvent : methanol

Elemental analysis for Cy;HgFN505.0.2H,0

Calcd. (%): C, 61.07; H, 4.98; F, 4.60; N, 16.96.

Found. (%): C, 61.15; H, 4.87; F, 4.44; N, 16.74.

NMR (DMSO-dy 6: 1.91 (2H, quint, J= 6.9 Hz), 2.11 2H, t, J= 7.2 Hz), 2.56 (3H, s),
417 2H, t, J=7.2 Hz), 4.37 (2H, s), 6.81 (1H, brs), 7.17 (1H, d, J=8.4 Hz), 7.17 - 7.23
(2H, m), 7.45 (2H, dd, J=8.7, 5.7 Hz), 7.52 (1H, d, J= 8.4 Hz).

Compound I-118

M.p.: 128 - 130 °C Recrystallization solvent : ethanol — diethyl ether

Elemental analysis for Co3Hy3FN,Os.

Caled. (%): C, 65.39; H, 5.49; F, 4.50; N, 13.26.

Found. (%): C, 65.36; H, 5.34; F, 4.38; N, 13.19.

NMR (CDCly) &: 2.06 (2H, quint, J=6.1 Hz), 2.64 (3H, s), 3.33 2H, t, J= 5.6 Hz), 3.92
—-3.95 (2H, m), 4.25 (2H, t, J=6.6 Hz), 4.27 (2H, s), 5.19 - 5.32 (2H, m), 5.87 - 5.97 (1H,
m), 6.93 (1H, d, J= 8.4 Hz), 7.03 - 7.08 (2H, m), 7.35 (2H, dd, J= 8.7, 5.7 Hz), 7.50 (1H,
d, J=8.7 Hz). v

Compound I-119

M.p.: 146 - 148 °C Recrystallization solvent : ethanol

Elemental analysis for C;0HsFN,03.1.2H,0

Calcd. (%): C, 59.46; H, 5.34; F, 4.70; N, 13.87.

Found. (%): C, 59.69; H, 5.45; F, 4.66; N, 12.92,

NMR (CDCly) &:2.04 (2H, quint, J=6.2 Hz), 2.66 (3H, s), 3.64 (2H, t, J= 5.7 Hz2), 4.27
(2H, s), 4.28 (2H, t, J=6.6 Hz), 6.97 (1H, d, J=8.4 Hz), 7.03 — 7.08 (2H, m), 7.35 (2H, dd,
J=8.7, 5.4 Hz), 7.51 (1H, d, J= 8.7 Hz).
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Compound I-120

M.p.: 246 — 247 °C Recrystallization solvent : methanol

Elemental analysis for CygHFN:O,

Caled. (%): C, 65.75; H, 4.34; F, 3.71; N, 13.69.

Found. (%): C, 65.66; H, 4.34; I, 3.69; N, 13.69.

NMR (DMSO-dy) J: 2.08 (2H, quint, J= 6.9 Hz), 2.55 (3H, s), 3.66 (2H, t, J= 7.1 H2),
4.29 (2H, t, J=17.2 Hz), 4.37 (2H, s), 7.17 — 7.23 (2H, m), 7.19 (1H, d, J= 8.7 Hz), 7.45
(2H, dd, J=8.7, 5.4 Hz), 7.50 (1H, d, J= 8.7 Hz), 7.78 - 7.85 (4H, m).

Compound I-121

M.p.: 245 - 249 °C Recrystallization solvent: ethanol — ethyl acetate

NMR (CDCl; - CD;0D) 6': 2.67 (3H, s), 2.82 — 3.35 (6H, brs), 4.29 (2H, s), 6.88 (1H, d, J
= 8.7 Hz), 7.03 - 7.09 (2H, m), 7.45 (2H, dd, J=8.7, 5.4 Hz), 7.69 (1H, d, J= 8.7 Hz).

Example 27
Compound I-122 ‘
OMe O OMe
ﬁ Process 1 ” Process 2
69 70
N-N OMe @ N-
HN— t \ HN— ) Of N
‘>—" ———— O \)—-—
N o p 3 N
H rocess H
71 l-122
Process 1

Hydrazine monohydrate (16.3 ml) was added to a solution of compound 69 (5.97 g,
27.1 mmol) in ethanol (81 ml), and the mixture was refluxed for 2 hours. Hydrazine
monohydrate (16.3 ml) was added to the reaction mixture and refluxed for 3 hours.
Removal of solvent under reduced pressure gave a dark brown crystalline residue,
which was washed with isopropanol to give compound 70 (5.28 g, 24.0 mmol, 88 %) as

pale brown crystals.
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NMR (DMSO-dy 6: 2.49 (3H, s), 4.36 BH, s), 4.49 (2H, brs), 7.11 (1H, d, J= 8.4 Ha),
7.59 (1H, d, J= 8.4 Hz), 9.14 (1H, brs), 12.45 (1H, brs).

Process 2

Phenyl isothiocyanate (92 mg, 0.681 mmol) was added to a solution of compound
70 (150 mg, 0.681 mmol) in toluene (3 ml) = THF (3 ml) - DMF (3 mD), and the mixture
was stirred for 30 minutes at 80 °C. Dicyclohexylcarbodiimide (1565 mg, 0.749 mmol)
was added to the reaction mixture and the whole was stirred for 16 hours at 80 °C.
The reaction mixture was quenched with water and extracted with ethyl acetate. The
organic layer was separated, washed with water and brine, and dried over sodium
sulfate. A crude product obtained by evaporation under reduced pressure was
subjected to silica gel column chromatography. The fractions containing desired
compound eluted with chloroform — methanol (9:1 v/v) were concentrated under
reduced pressure. The crystalline residue was recrystallized from isopropanol to give
compound 71 (143 mg, 0.445 mmol, 65 %) as colorless crystals.
M.p.: 231.5 233 °C Recrystailization solvent : isopropanol
Elemental analysis for C,7H,sNsO2
Caled. (%): C, 63.54; H, 4.71; N, 21.79.
Found. (%): C, 63.18; H, 4.67; N, 21.35.
NMR (ODMSO-dy) &: 2.53 (3H, ), 4.32 (3H, brs), 6.98 —7.03 (1H, m), 7.24 (1H, brs), 7.34
—17.39 (2H, m), 7:51 (H, d, J= 8.7 Hz), 7.63 (2H, d, J= 8.7 Hz), 10.57 (1H, brs), 12.65
(1H, brs). o

Process 3
' Compound I-122 (75 mg, 0.244 mmol) was synthesized as colorless crystals from
compound 71 (358 mg, 1.11 mmol, 22 %) in a same manner similar to the process 1 of
Example 4.
M.p.: >300 °C  Recrystallization solvent : methanol
Elemental analysis for CieH;5Ns02.(H,0)os
Caled. (%): C, 60.75; H, 4.46; N, 22.14.
Found. (%): C, 60.55; H, 4.49; N, 21.77.
NMR (CD;OD) 6:2.61 (3H, s), 7.05 - 7.16 (2H, m), 7.36 —7.41 (2H, m), 7.50 - 7.58 (3H,

m).

Compound I-123 was synthesized in a same manner similar to Example 27.
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Compound I-123

M.p.: >300 °C Recrystallization solvent : methanol

Elemental analysis for C,H;sNF;0,.(H,0), o

Calced. (%): C, 55.98; H, 4.11; N, 20.40; F, 5.53.

Found. (%): C, 56.01; H, 4.23; N, 20.16; F, 5.31.

NMR (DMSO-dy) ¢:2.57 (3H, s), 7.18 — 7.26 (8H, m), 7.47 (1H, d, J = 8.4 Hz), 7.62 —
7.67 (2H, m), 10.81 (1H, brs). -

Example 28
Compound I-124
OMe OMe
MeOQC N02 MGOgC N02
- —
NHAC Process 1 NHAc Process 2-6
cl . =
72 73
F Q.
N-
Q_(N'{\l OMe — 'O'?' oMe
0 N, Process 7 —
— N
N I
J H
74 75
F
QN*N OH
> 'e) N
Process 8 —
N
|
[-124
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Process 1

A solution of tri- tert-butylphosphine (133 mg, 0.605 mmol) in dioxane (6 ml) and
tributylvinylstannane (3.15 ml, 10.5 mmol) were added to a suspension of compound 72
(3.03 g, 10.0 mmol), cesium fluoride (3.45 g, 22.7 mmol) and tris(dibenzylidene
acetone)dipalladium (0) (137 mg, 0.150 mmol) in dioxane (6 ml) at room temperature,
and the mixture was stirred for 24 hours at 100 °C. The reaction mixture was filtered
through silica gel and a remained residue was washed with ethyl acetate. A crude
product obtained by evaporation under reduced ﬁressure was subjected to silica gel
column chromatography. The fractions containing desired compound eluted with
hexane — ethyl acetate (2:1 v/v) were concentrated under reduced préssure to give
compound 73 (419 mg, 14 %) as yellow crystals.
NMR (CDCly) 6: 3.13 (8H, s), 3.98 (3H, s), 4.01 3H, ), 5,57 (1H, d, J=10.8 Hz), 5.92
(1H, d, J=17.4 Hz), 6.57 (1H, d, J=10.8, 17.4 Hz), 8.25 (1H, ).

Process 2-6
Compound 74 was synthesized in a same manner similar to Example 3 and 9.

Process 7

A suspension of compound 74 (153 mg, 0.420 mmol) and 10 % palladium carbon
(16.4 mg) in methanol (5 ml) was stirred under 1 atm of hydrogen atmosphere for 3
hours at room temperature. The reaction mixture was filtered, evaporated under

reduced pressure, and subjected to silica gel column chromatography. The fractions

_ containing desired compound eluted with ethyl acetate — methanol (30:1 v/v) were

concentrated under reduced pressure to give compound 75 (111 mg, 72 %) as colorless

crystals.
NMR (CDCl,) 6:1.34 (3H, t, J=17.4 Hz), 2.66 (3H, s), 3.03 (2H, q, J= 7.4 Hz), 3.96 (3H,

's), 4.19 (3H, ), 4.28 (2H, ), 7.04 (2H, m), 7.38 (2H, m), 7.54 (1H, s).

Process 8-

Compound I-124 (71 mg, 64 %) was synthesized as colorless crystals from
compound 75 (111 mg, 0.303 mmol) in a same manner similar to the process 1 of
Example 4.

M.p.: 181 -182 °C Recrystallization solvent : acetonitrile
Elemental analysis for C,oH;FN,O,

Calcd. (%): C, 64.76; H, 4.86; N, 15.90; F, 5.39.

Found. (%): C, 65.15; H, 5.01; N, 15.32; F, 5.13.
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NMR (DMSO-dy) &:1.26 (3H;t, J= 7.4 Hz), 2.54 (3H, s), 3.02 (2H, q, /= 7.4 Hz), 3.91
(3H, s), 4.37 (2H, 8), 7.21 (2H, m), 7.27 (1H, s), 7.44 (2H, m), 10.39 (1H, brs).
IR (KBr) : 3421, 1621 cm™..

Example 29
Compound I-125
HO MeO MeQ

e~ Ns s~ Ns HaNHN Ny
E0,c< | ) —=€&t0c< | ] — |

o Process 1 o Process 2 o O

76 77 78
F’

QO MeO NMeO N
, HNNH o Ny ———> Fm m

5 | Process 4 o O

0

Process 3 o)
79 8
HO
—_ o F l\f‘N\ o~ s
Process 5 0 0
‘ -125

Process 1

Methyl iodide was added (3.50 ml, 56.2 mmol) to a suspension of compound 76
(3.85 g, 18.6 mmol) described in the literature (J. Heterocycl. Chem., 23, 665 — 668,
(1988)) and potassium carbonate (5.14 g, 37.2 mmol) in acetone — DMF (4:1 v/v, 756 ml)
at room temperature, and the mixture was refluxed for 2 hours. After the reaction
reaction mixture was neutralized with 2 N hydrochloric acid under ice-cooling, and the
whole was extracted with ethyl acetate. The organic layer was dried over sodium
sulfate. A crude product obtained by evaporation under reduced pressure was
subjected to silica gel column chromatography. The fractions containing desired
compound eluted with hexane — ethyl acetate (2:1 v/v) were concentréted under reduced
pressure. The crystalline residue was recrystallized from diisopropy!l ether —hexane to
give compound 77 (2.45 g, 60 %) as colorless crystals.
NMR (CDCly) &:1.44 (3H, t, J=7.2 Hz), 4.47 (2H, q, J= 7.2 Hz), 4.57 (3H, s), 7.38 (1H,
dd, J=4.5, 8.7Hz), 7.80 (1H, dd, J=1.2, 8.7 Hz), 8.61 (1H, dd, J=1.2, 4.5 Hz).
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Process 2

. Hydrazine monohydrate (5 ml) was added to a solution of compound 77 (2.37 g,
10.7 mmol) in ethanol (25 ml) at room temperature, and the mixture was refluxed for 1
hour. After the reaction mixture was cooled to 0 °C, precipitated crystals were
collected and washed with ethanol to give compound 78 (1.59 g, 72 %) as colorless

crystals.

Process 3

1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (1.66 g, 8.66
mmol) was added to a suspension of compound 78 (1.59 g, 7.67 mmol), p
fluorophenylacetic acid (1.33 g, 8.46 mmol) and 1-hydroxybenzotriazole (203 mg, 1.50
fnmol) in THF — DMF (4:1 v/v, 37.5 ml) at room temperature, and the mixture was
stirred for 2 ho’urs. Water (75 ml) was added dropwise to the reaction mixture at room
temperature. After water (75 ml) was agdded under ice-cooling, precipitated crystals
were collected and washed with water to give compound 79 (2.36 g, 90 %) as colorless
crystals. . :
NMR (DMSO-dy) 6:3.55 (2H, ), 4.42 (3H, s), 7.16 (2H, m), 7.37 (2H, m), 7.55 (1H, dd, J
=47 8.6Hz), 8.11 1H, dd, J=1.2, 8.7Hz), 8.65 1H, dd, J=1.2, 4.7 Hz), 9.96 (1H, brs),
10.30 (1H, brs).

Process 4
A mixture of compound 79 (314 mg, 0.915 mmol) and phosphorus oxychloride (3

ml) was refluxed for 3 hours. Removal of an excess of phosphorus oxychloride under
reduced pressure gave the residue, which was added ice-water and neutralized with 1 N
sodium hydroxide solution. Precipitated crystals were collected, washed with water
and recrystallized from ethyl acetate to give compound 80 (205 mg, 69 %) as pale brown
crystals.

NMR (CDCly &: 4.30 (2H, s), 4.57 (3H, ), 7.06 (2H, m), 7.36 (3H, m), 7.80 (1H, m),
8.62 (1H, m).

Process 5
Compound 1-125 (82 %) was synthesized as a colorless crystal in a same manner
similar to the process 1 of Example 4.
M.p.: 220 - 223 ‘C Recrystallization solvent : acetonitrile
Elemental analysis for CigH oFN;Os
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Caled. (%): C, 61.74; H, 3.24; N, 13.50; F, 6.10.

Found. (%): C, 61.73; H, 2.92; N, 13.51; F, 5.92.

NMR (DMSO-dy) &: 4.40 (2H, s), 7.22 (2H, m), 7.44 (2H, m), 7.54 (1H, dd, /= 4.5, 8.4
Hz), 7.80 (1H, dd, J=1.2, 8.4 Hz), 8.65 (1H, dd, J=1.2, 4.5 Hz), 11.71 (1H, brs).

IR (KBr) : 3431, 1651 cm™’.

Example 30

'Compound 1-126

F

MeO N ] N
I s
Process 1

o \©\/'\s>_201)

~ Process 2

Process 1 ‘

Lawesson’s reagent (1.20 g, 2.82 mmol) was added to a suspension of compound
79 (482 mg, 1.40 mmol) in toluene (10 ml) at room temperature, and the mixture was
refluxed for 1 hour. A crude product obtained by evaporation under reduced pressure
was subjected to silica gel column chromatography. The fractions containing desired
compound eluted with chloroform ~ methanol (50:1 v/v) were concentrated under
reduced pressure. The crystalline residue was recrystallized from ethyl acetate —
hexane to give compound 81 (383 mg, 88 %) as colorless crystals.
NMR (CDClg) &:4.49 (2H, s), 4.55 (3H, s), 7.06 (2H, m), 7.33 (2H, m), 7.34 (1H, dd, J =
4.7, 8.4 Hz), 7.83 (1H, dd, J= 1.2, 8.4 Hz), 8.568 (1H, dd, J=1.2, 4.7 Hz).

Process 2
Compound 1-126 (86 %) was synthesized as pale brown crystals in a same manner

similar to the process 1 of Example 4.
M.p.: 261 — 265 °C  Recrystallization solvent: DMF — ethyl acetate
Elemental analysis for C;gH,oFN;0,S
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Caled. (%): C, 58.71; H, 3.08; N, 12.84; F, 5.80; S, 9.80.

Found. (%): C, 58.47; H, 2.88; N, 12.75; F, 5.59; S, 9.54.

NMR (DMSO-dy 6: 4.54 (2H, s), 7.21 (2H, m), 7.46 (2H, m), 7.52 (1H, dd, J=4.7, 84
Hz), 8.12 (1H, dd, J=1.2, 8.4 Hz), 8.62 (1H, dd, J=1.2, 4.7 Hz), 12.05 (1H, brs).
IR (KBr) : 3448, 1637 cm™.

Example 31
Compound I-127
R R
NN O NN S
\ \ N
NIy — Y Ly
H N Process 1 H N
|-62 -127
Process 1

Phosphorus pentasulfide (282 mg, 1.27 mmol) was added to a suspension of
compound I-62 (393 mg, 1.16 mmol) in pyridine (4 ml) at room temperature, and the
mixture was refluxed for 6 hours. Water (12 ml) and 2 N hydrochloric acid (4 ml) were
added to the reaction mixture under ice-cooling. Precipitated crystals were collected,
washed with water and recrystallized from DMF to give compound 1-127 (111 mg, 27 %)
as colorless crys'ta'ls.

M.p.: >300 °C Recrystallization solvent: DMF
NMR (DMSO-d) 6:2.72 (3H, s), 3.80 (3H, ), 4.44 (2H, ), 7.19 (2H, m), 7.42 (2H, m),
9.21 (1H, s), 14.37 (1H, brs).

Example 32
Compound I-128
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Process 1 o

A solution of diisopropylamine (0.36 ml, 2.57 mmol) and N-bromosuccinimide
(4.57 g, 25.7 mmo)) in dichloromethane (150 ml) was added to a solution of 4-hydroxy-2-
methylbenzoxazole 82 (3.83 g, 25.7 mmol) in dichloromethane (85 ml) at room
temperature, and the mixture was stirred for 1 hour at room temperature. Water and
10 % hydrochloric acid were added to the reaction mixture and the whole was extracted
with chloroform. The organic layer was washed with 10 % hydrochloric acid, 5 %
sodium sulfite solution and brine, and dried over magnesium sulfate. The crystalline
residue obtained by evaporation under reduced pressure was washed with hexane —
diisopropyl ether (1:1) to give crude compound 83 (4.83 g) as colorless crystals.
NMR (CDCly 6:2.71 3H, s), 6.97 (1H, d, /=84 Hz), 7.44 (1H, d, J=8.4 Hz), 9.39 (1K,
brs).

Process 2
Potassium carbonate (3.68 g, 26.7 mmol) and methyl iodide (1.91 ml, 30.8 mmol)
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were added to a solution of compound 83 (4.67 g, 20.56 mmol) in DMF (40 ml) at room
temperature, and the mixture was stirred for 1 hour at room temperature. Water and
10 % hydrochloric acid were added to the reaction mixture and the whole was extracted
with ethyl acetate. The organic layer was washed with 10 % hydrochloric acid, 5 %
sodium sulfite solution and brine, and dried over sodium sulfate. A crude product
obtained by evaporation under reduced pressure was subjected to silica gel column
chromatography. The fractions containing desired compound eluted with hexane -
ethyl acetate (5:1 v/v) were concentrated under reduced to give compound 84 (3.46 g,

70 %) as a colorless oil.

NMR (CDCly) &:2.62(3H, s), 4.38 (3H, s), 7.01 (1H, d, J=8.7Hz), 7.43 (1H, d, J= 8.7
Hz).

Process 3 .
A solution of compound 84 (740 mg, 3.06 mmol) in dioxane (8 ml), a solution of
tri-tert-butylphosphine (37 mg, 0.183 mmol) in dioxane (4 ml) and
tributylvinylstannane (0.98 ml, 3.36 mmol) were added to a mixture of cesium fluoride
(1.02 g, 6.73 mmol) and tris(dibenzylideneacetone)dipalladium (0) (42 mg, 0.0459 mmol),
and the mixture was stirred for 15 hours at 80 °“Cunder argon atmosphere. After
diisopropyl ether was added to the reaction mixture and insoluble materials were
filtered off the filtrate was concentrated. A crude product obtained by evaporation
under reduced pressure was subjected to silica gel column chromatography. The
fractions containiﬂg desired compound eluted with hexane — ethyl acetate (8:1 v/v) were
concentrated under reduced to give compound 85 (260 mg, 45 %) as a colorless oil.
NMR (CDCly) &:2.60 (3H, s), 4.31 (3H, s), 5.24 (1H, dd, J= 11.4, 1.5 Hz), 6.68 (1H, dd,
J=17.7, 1.6 Hz), 7.08 (1H, d, J=8.4 Hz), 7.11 (1H, dd, J=17.7, 11.4 Hz), 742 (1H, d, J=
8.4 Hz).

Process 4

Trimethylamine N-oxide dihydrate (191 mg, 1.72 mmol), water (0.4 ml) and 5 %
osmium tetroxide solution (0.40 ml, 0.0782 mmol) were added to a solution of compound
85 (296 mg, 1.56 mmol) in THF (8 ml) under ice-cooling, and the mixture was stirred for
2 hours at room temperature.. 5 % Sodium thiosulfate was added to the reaction
mixture and the whole was stirred for 15 minutes at room temperature and extracted
with ethyl acetate. The organic layer was washed with 10 % hydrochloric acid,
saturated sodium hydrogencarbonate solution and brine, and dried over sodium sulfate.
Removal of solvent under reduced pressure gave diol intermediate (320 mg) as a brown
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oil. A solution of sodium periodate (362 mg, 1.69 mmol) in water (3 ml) was added to a
solution of diol intermediate (315 mg, 1.41 mmol) in THF (12 ml) under ice-cooling, and
the mixture was stirred for 2 hours. Water was added to the reaction mixture and the
whole was extracted with ethyl acetate. The organic layer was washed with water,
saturated sodium hydrogencarbonate solution and brine, and dried over sodium sulfate.

Removal of solvent under reduced pressure gave compound 86 (245 mg, 82 %) as

“colorless crystals.

NMR (CDCly) &:2.64 (3H, s), 4.49 (3H, &), 7.12 (1H, dd, J= 8.4, 0.9 Hz), 7.82 (1H, d, J=
8.4 Hz), 10.47 (1H, d, J=0.9 Hz).

Process 5

2-Methyl-2-butene (4 ml), a solution of sodium chlorite (590 mg, 6.53 mmol) in
water (6 ml) and sodium dibhydrogen phosphate dihydrate (783 mg, 5.02 mmol) were
added to a solution of compound 86 (240 mg, 1.26 mmol) in methanol (5 ml) ~ dioxane (b
ml) at room temperature, and the mixture was stirred for 6 hours. The reaction
mixture was quenched with 5 % sodium thiosulfate solution, stirred for 10 minutes at
room temperature, acidified with 5 % citric acid solution and extracted with ethyl
acetate. The organic layer was washed with water and brine, and dried over sodium
sulfate. Removal of solvent under reduced pressure gave carboxylic acid intermediate
(264 mg). Compound 87 (330 mg, 74 %) was synthesized as colorless crystals from the
carboxylic acid intermediate (264 mg, 1.26 mmol) in a same manner similar to the
process 2 of Example 9.
Process 6

Compound 88 (128 mg, 77 %) was synthesized as colorless crystals from
compound 87 (176 mg, 0.493 mmol) in a same manner similar to the process 3 of
Example.
NMR (CDCly) &:2.64 (38H, s), 4.26 (2H, s), 4.41 (3H, s), 7.04 2H, m), 7.18 (1H, d, J=8.4
Hz), 7.356 (2H, m), 7.79 (1H, d, J= 8.4 Hz).

"Process 7

Compound 1-128 (79 mg, 67 %) was synthesized as colorless crystals from
compound 88 (123 mg, 0.362 mmol) in a same manner similar to the process 1 of
Example 4.

M.p.: 178 - 179 °C Recrystallization solvent: chloroform — ethanol
Elemental analysis for C,;H;,FN ;04
Caled. (%): C, 62.77; H, 3.72; N, 12.92; F, 5.84.
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Found. (%): C, 62.71; H, 3.62; N, 12.88; F, 5.72.

NMR (CDCly) O: 2.66 (3H, s), 4.28 (2H, s), 7.07 (2H, m), 7.11 (1H, d, J= 8.7 H2), 7.35
(2H, m), 7.62 (1H, d, J= 8.7 Hz), 10.73 (1H, brs).

IR (KBr): 3431, 1649, 1612, 1549, 1518, 1489, 1381, 1232 cm™.

Example 33
Compound 1-129
: N o OH
: . EtO,C .
W T
HoN Process 1 N Process 2

89 90

H NHNE‘)\(?:'N R©\/?L '
2 A\ ——————— - .N
e N-N" 2NN
: H)KC[:M

N Process 3
91 g2

. R
Q—(NN OH

___——-——-—>

Process 4 Y

1-129

Process 1

Diethyl ethoxymethylenemalonate (47.0 ml, 230 mmol) was added to a solution of
compound 89 (22.4 g, 231 mmol) in acetic acid (200 ml) at room temperature, and the
mixture was refluxed for 2 hours. After cooling to 0 °C, precipitated crystals were
collected and washed with ethanol and diethyl ether to give compound 90 (34.4 g, 67 %)
as colorless crystals. :
NMR (ODMSO-dy 6:1.27 (3H, t, J= 7.2 Hz), 2.29 3BH, s), 422(2H q. J=17.2 Hz), 6.12
(1H, s), 8.51 (1H, s), 12.94 (1H, brs).

Process 2
A mixture of compound 90 (2.00 g, 10.7 mmol) and hydrazine monohydrate (2 ml)
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was refluxed for 15 hours. After water (8 ml) was added to the reaction mixture under
ice-cooling, precipitated crystals were collected and washed with water and diethyl
ether to give compound 91 (1.27 g, 68 %) as colorless crystals.

NMR (DMSO-dy) &: 2.30 (3H, s), 6.09 (1H, s), 8.53 (1H, s), 9.83 (1H, brs).

Process 3
Crude compound 92 was synthesized as colorless crystals in a same manner

similar to the process 3 of Example 29.

Process 4

Compound I-129 (9 % overall yield) was synthesized as pale brown crystals from
compound 91 in a same manner similar to the process 1 of Example 4. M.p.: >300 °C
Recrystallization solvent : acetonitrile — methanol
NMR (DMSO-dy) ¢:2.32 (3H, s), 4.34 (2H, s), 6.18 (1H, s), 7.21 (2H, m), 7.42 (2H, m),
8.567 (1H, s), 13.14 (1H, brs).
IR (KBr): 3427, 1674 cm™.

Example 34

. Compound I-130
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Cl NH
2
94 Cl
95
F
Q_ﬁry OMe
. OJ\QNHQ -
Process 4 NH, Process 5
96
- R
; Q
N-
Qppgn g,
. N .. N
O)\@ SNH, Process 6 N>_ NHsCl
{1{ H
o7 1-130
Process 1

1 N Sodium hydroxide solution (10 ml) was added to a solution of compound 2
(2.00 g, 7.67 mmol) in ethanol (10 ml) at room temperature, and the mixture was stirred
for 50 minutes at 50 °C. The reaction mixture was neutralized with 2 N hydrochloric
acid under ice-cooling and extracted with ethyl acetate. The organic layer was washed
with brine (40 m]) and dried over sodium sulfate. Removal of solvent under reduced
ﬁressure gave crude compound 93 (1.95 g).
NMR (CDCly) 6:4.03 (3H, s), 5.87 (2H, brs), 8.17 (1H, s).

Process 2
1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (1.68 g, 8.76
mmol) was added to a solution of compound 93 (1.95 g), p-fluorophenylacetic hydrazide
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(1.48 g, 8.80 mmol) and 1-hydroxybenzotriazole (213 mg, 1.58 mmol) in DMF (20 ml) at
room temperature, and the mixture was stirred for 1 hour. Water (180 ml) was added
dropwise to the reaction mixture at room temperature. After ice-cooling, precipitated
crystals were collected and washed with water and diethyl ether to give compound 94
(3.04 g, 100 % from compound 2) as yellow crystals.

NMR (DMSO-dy) ¢':3.52 (2H, s), 3.84 (3H, s), 6.59 (2H, brs), 7.15 (2H, m), 7.35 (2H, m),
7.56 (1H, s), 10.09 (1H, brs), 10.27 (1H, brs).

Process 3
Compound 95 (72 %) was synthesized as yellow crystals in a same manner

similar to the process 3 of Example 9.
Process 4

A suspension of compound 95 (2.12 g, 5.60 mmol), 10 % palladium carbon (402
mg) and triethylamine (8 ml) in methanol (80 ml) was stirred under 4 atm of hydrogen
atmosphere for 15 hours. The reaction mixture was filtered, evaporated under reduced
pressure. The residue was diluted with ethyl acetate, washed with water (20 ml) and
brine (20 ml), and dried over sodium sulfate. The crystalline residue obtained by
evaporation under reduced pressure was recrystallized from ethyl acetate — hexane to
give compound 96 (1.54 g, 88 %) as colorless crystals.

NMR (CDCly &:'3.55 (4H, br), 3.75 (3H, s), 4.24 (2H, s), 6.55 (1H, d, J = 8.7 Hz), 7.04
(2H, m), 7.27 (1H, 4, J= 8.7 Hz), 7.34 (2H, m).

Process 5

A solution of compound 96 (493 mg, 1.57 mmol) in methanol (6 ml) was added
dropwise to a solution of cyanogen bromide (181 mg, 1.62 mmol) in water (2.5 ml) at
room temperature, and the mixture was stirred for 20 hours. The reaction mixture
was neutralized with saturated sodium carbonate solution and water under ice-cooling.
Precipitated crystals were collected and washed with water to give compound 97 (504
mg, 95 %) as colorless crystals.
NMR (DMSO-d;) & 4.04 (3H, s), 4.33 (2H, s), 6.42 (2H, brs), 6.96 (1H, d, J= 8.1 Hz),

17.21 (2H, m), 7.28 (1H, d, J= 8.1 Hz), 7.44 (2H, m), 11.18 (1H, brs).

Process 6
Compound 1-130 (63 %) was synthesized as colorless crystals in a same manner
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similar to the process 1 of Example 4.

M.p.: 261 — 266 °C Recrystallization solvent : acetonitrile
Elemental analysis for C6H3CIFN;0,(H:0)0.4

Caled. (%): C, 51.83; H, 3.81; N, 18.89; Cl, 9.56; F, 5.12.
Found. (%): C, 51.91; H, 3.35; N, 18.75; Cl, 9.60; F, 5.02.

NMR (DMSO-dy 6: 4.39 (2H, s), 7.05 (1H, d, J= 8.4 Hz), 7.21 (2H, m), 7.45 (2H, m),

7.58 (1Y, d, J= 8.4 Hz), 8.56 (2H, brs), 10.70 (1H, brs), 12.93 (1H, brs).
IR (KBr): 1697 cm™.

Example 35
R R
N-N OMe NN OMe
O
NH,  Process 1 N’
96 o8
F
NN OH
Process 2 f Ji
I-131
Process 1

Diacetyl (89.9 mg, 1.04 mmol) was added to a solution of compound 96 (222 mg,
0.706 mmol) in ethanol (2 ml) at 60 °C, and the mixture was refluxed for 7 hours. After

“cooling to 0 °C, precipitated crystals were collected and washed with ethanol to give

compound 98 (97.2 mg, 38 %) as yellow crystals.
NMR (CDCly &:2.76 (3H, s), 2.79 (3H, s), 4.19 (3H, s), 4.32 (2H, s), 7.06 (2H, m), 7.39

(2H, m), 7.80 (1H, 4, J=8.9 Hz), 8.18 (1H, d, J=8.9 Ha).

Process 2
Compound 1-131 (75 %) was synthesized as pale brown crystals in a same manner
similar to the process 1 of Example 4.
M.p.: 226 - 228 °C  Recrystallization solvent: acetonitrile
Elemental analysis for C,sH ;FN,O,
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Caled. (%): C, 65.14; H, 4.32; N, 15.99; F, 5.42.

Found. (%): C, 65.10; H, 4.08; N, 16.02; F, 5.37.

NMR (DMSO-dy) ¢:2.70 (3H, s), 2.74 (3H, s), 4.41 (2H, s), 7.21 (2H, m), 7.46 (2H, m),
7.52 (1H, d, J=8.7 Hz), 8.01 (}H, d, J=8.7 Hz2), 10.92 (1H, brs).
IR (KBr) : 3423, 1631 cm™.

Compound I-132 was synthesized in a same manner similar to Example 35.

[-132
Compound [-132
M.p.: 163~ 164 °C Recrystallization solvent : methanol
NMR (DMSO-dy) J: 4.43 (2H, s), 7.21 (2H, m), 7.47 (2H, m), 7.68 (1H, d, J= 9.0 Hz),
8.19 (1H, d, J=9.0 Hz), 8.99 (1H, d, J= 1.5 Hz), 9.07 (1H, d, J= 1.5 H2), 11.52 (1H, brs).

Example 36
Compound I1-133

R - R
Q—(N'N OMe Q_([\'N OMe
NHz '

[}
N
0)\@ — O)\@ %COH ———
NH, N Process 2

Process 1 H
96 99
F

F
o’ N " N
N‘)—-CONH2 —_— N\)-CON Ho
H

Process 3 H
100 1-133
Process 1
Methyl 2,2,2-trichloroacetimidate (408 ml, 3.30 mmol), diisopropylethylamine
(473 ml, 2.72 mmol) and ammonium chloride (73 mg, 1.36 mmol) were added to a
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solution of compound 96 (943 mg, 3.00 mmol) in acetic acid (6.0 m}) under ice-cooling,
and the mixture was stirred for 45 minutes at room temperature. After water (15 ml)
was added to the reaction mixture, precipitated crystals were collected and dissolved in
THF (27 ml). 5 N sodium hydroxide solution (3 m}) was added to the solution and the
mixture was stirred for 1.5 hours at room temperature. The reaction mixture was
concentrated and acidified to pH 8 — 4 with 2 N hydrochloric acid. Precipitated crystalls
were collected and washed with water to give compound 99 (770 mg, 70 %) as reddish-
brown crystals.

NMR (CDCly) 6: 4.28 (3H, s), 4.45 (2H, s), 7.06 (2H, m), 7.33 (1H, d, J= 8.5 Hz), 7.39
(2H, m), 7.80 (1H, d, J=8.6 H2).

Process 2

1-Hydroxybenzotriazole (138 mg, 1.02 mmol), diisopropylethylamine (473 ml,
2.72 mmol), ammonium chloride (73 mg, 1.36 mmol) and benzotriazol-1-
yloxytripyrrolidinophosphonium hexafluorophosphate (531 mg, 1.02 mmol) were added
to a solution of compound 99 (250 mg, 0.68 mmol) in DMF (3.4 ml) at room temperature,
and the mixture was stirred for 1 hour. The reaction mixture was poured into a
mixture of 1 N hydrochloric acid (4 ml) — ice-water —ethyl acetate, and the mixture was

‘extracted with ethyl acetate. The organic layer was washed with diluted hydrochloric

acid (x2), water (x2), saturated sodium hydrogencarbonate solution and brine, and dried
over sodium sulfate. A crude product obtained by evaporation under reduced pressure
was subjected to silica gel column chromatography. The fractions containing desired
compound eluted with chloroform - methanol (10:1 v/v) were concentrated under
reduced pressure to give compound crude compound 100 (409 mg) of as yellow crystals.
NMR (DMSO-dy) 6 :4.36 (3H, 8), 4.40 (2H, s), 7.22 (2H, m), 7.28 (1H, d, J=8.6 Hz), 7.46
(2H, m), 7.69 (1H, d, J= 8.6 Hz), 7.95 (1H, s), 8.26 (11, s), 13.60 (1H, s).

Process 3
Compound I-133 (54 %) was synthesized as pale brown crystals in a same manner
similar to the process 1 of Example 4.
Elemental analysis for C,7H;sFNgOs
Caled. (%): C, 57.79; H, 3.42; N, 19.82; F, 5.38.
Found. (%): C, 54.64; H, 3.33; N, 18.17; F, 4.97.
NMR (CDCly) &:4.39 (2H, s), 7.15 (1H, d, J= 8.6 Hz), 7.21 (2H, m), 7.46 (2H, m),7.61
(1H, d, J=8.6 Hz), 7.90 (1H, s), 8.27 (1H, s).
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Example 37
Compound 1-134

R

F
Q_(N'N QMe Q’(M\J OMe
' N
OJ\@[{\?—NHsCI S— OJ\@S)—NHAC

H Process 1 H
1-130 101
F
Q_(N'N OH
1
e) N
—_— Y-NHACc
Process 2 {‘_{
-134

Process 1

A solution of triethylamine (253 m], 1.82 mmol) and acetyl chloride (129 ml, 1.82
mmol) in THF (5 m]) was added to a solution of compound I-130 (556 mg, 1.65 mmol) in
THF (15 ml) under ice-cooling, and the mixture was stirred for 1 hour at 0 °C and for 15
minutes at room temperature. The reaction mixture was diluted with water (30 ml)
and acidified to pH 3 — 4 with 10 % hydrochloric acid. Precipitated crystals were
collected and washed with water to give N-acetyl intermediate (327 mg). The crystals
were dissolved in xylene (15 ml) and the mixture was refluxed at 170 °C for 22 hours.
After cooling, crystals were collected and washed with a small amount of diethyl ether
to give compound 101 (264 mg, 41 %) as red crystals.
NMR (CDCly) &:2.17 (3H, s), 4.20 (8H, s), 4.34 (2H, s), 7.21 (2H, m), 7.30 (1H, d, J=8.3
Hz), 7.44 (2H, m), 7.47 (1H, d, J= 8.2 Hz).

Process 2
Compound I-134 (22 %) was synthesized as colorless crystals in a same manner
similar to the process 1 of Example 4.
M.p.: >300 °C Recrystallization solvent : THF — chloroform
Elemental analysis for C,gH, 4 FNgO;
Caled. (%): C, 58.85; H, 3.84; N, 19.07; F, 5.17.
Found. (%): C, 54.64; H, 3.33; N, 18.17; F, 5.02.
NMR (DMSO-dy &: 2.18 (3H, s), 4.37 (2H, s), 7.21 (3H, m), 7.46 (3H, m), 11.64 (1H,
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brs).

Compounds I-135 and I-136 were synthesized in a same manner similar to the

_process 1 of Example 17.

O OH
.ol
\0, O N_ -85 R1 =H
O N I-136: R = Me
I|R1

F
Compound I-135 N
M.p.: 238 — 241 °C Recrystallization solvent: acetonitﬁle
Elemental analysis for CooH,sFNyO3(H;0)q,
Caled. (%): C, 68.21; H, 4.35; N, 7.96; F, 5.40.
Found. (%): C, 68.08; H, 4.19; N, 7.91; F, 5.34.
NMR (DMSO-dp) 6: 2.50 (3H, s), 4.18 (2H, s), 6.48 (1H, d, J=3.6 Hz), 7.02 (1H, d, J=
8.9 Hz), 7.20 (2H, m), 7.38 (2H, m), 7.41 (1H, d, J = 3.6 Hz), 7.84 (1H, d, J = 8.9 Ha),
12.88 (1H, brs).
IR (KBr): 3431, 1635 cm™.

Compound I-136

M.p.: 205 — 207 “C  Recrystallization solvent: methanol - ethyl acetate

Elemental analysis for CgyH;sCIFN;O3(H:0)06

Caled. (%): C, 61.27; H, 4.70; N, 6.81; Cl, 8.61; F, 4.62.

Found. (%): C, 61.24; H, 4.66; N, 6.79; C], 8.14; F, 4.48.

NMR (DMSO-dy) 6:2.76 (3H, s), 3.89 (3H, 8), 4.17 (2H, s), 6.52 (1H, d, J= 3.6 Hz), 7.20
(2H, m), 7.34 — 7.42 (4H, m), 7.93 (1H, d, J= 8.7 Hz), 12.19 (1H, brs).

IR (KBr): 3280, 1651 cm™.

Example 38
Compound I-137
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HO,C Ny MeO,C Ny
Z Z
Process 1 Process 2
102 103
OMe H O OMe
————— O P
: Z Process 3 F
104 105

Q_(N N Q’(N N
Process 4 /\é’\) Process 5 )\él)

1-137

Process 1

A solution of diazomethane in diethyl ether was added to a suspension of
compound 102 (8.50 g, 18.5 mmol) and silfca gel (1 g) in methanol (8 ml) under ice-
cooling, and the mixture was stirred for 1.5 hours at room temperature. Insoluble
materials were filtered off and the filtrate was concentrated. The residue was diluted
with water and extracted with ethyl acetate. The organic layer was washed with water
and dried over sodium sulfate. A crude product obtained by evaporation under reduced
pressure was subjected to silica gel column chromatography. The fractions containing
desired compound eluted with ethyl acetate were concentrated under reduced to give
compound 103 (1.01 g, 25 %) as a colorless oil.
NMR (DMSO-dp &:3.91(3H, s), 4.13 (3H, s), 7.67 (1H, dd, J=8.4, 3.9 Hz), 7.78 (1H, d,
J=8.7Hz), 7.80 (1H, d, /= 8.7 Hz), 8.45 (1H, dd, J= 8.4, 1.8 Hz), 9.01 (1H, dd, J=4.2,
1.8 H2).

Process 2

1 N lithium hydroxide solution (8 ml) was added to a solution of compound 103
(1.40 g, 6.45 mmol) in ethanol (30 ml) at room temperature, and the mixture was stirred
for 2 hours at 75 °C. The reaction mixture was acidified with 1 N hydrochloric acid
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under 1ce -cooling and the whole was concentrated under reduced pressure. The
residue was diluted with water and extracted with ethyl acetate. The organic layer

was washed with brine and dried over sodium sulfate. The crystalline residue

obtained by evaporation under reduced pressure was triturated with diethyl ether to

give crude compound 104 (0.900 g, 69 %).

M.p: 184 -185 °C

NMR (DMSO-dy 6:4.11 (3H, s), 7.64 (1H, dd, J= 84, 39Hz) 7.76 (2H, m), 8.43 (1H,

dd, J=8.4, 1.8 Hz), 8.99 (1H, dd, J=4.2, 1.8 Hz), 13.15 (1H, brs).

Process 3

Compound 105 (1.8 g, 5.7 mmol, 49 %) was synthesized as colorless crystals in a
same manner similar to the process 2 of Example 9.
M.p.: 167-168 °C

NMR (DMSO-dy 6:3.57 2H, s), 4.18 (BH, s), 7.16 (2H, m), 7.38 (2H, m), 7.56 (1H, d, J
= 8.4 Hz), 7.64 (1H, dd, J=8.4, 4.2 Hz), 7.80 (1H, d, J=8.4 Hz), 8.43 (1H, dd, J=8.4, 1.5
Hz), 8.99 (1H, dd, J=4.2, 1.5 Hz), 10.33 (1H, s), 10.66 (1H, s).

Process 4

Triphenylphosphine (256 mg, 0.976 mmol) was added to a solution of bromine in
dichloromethane (0.1 M, 9.76 ml, 0.976 mmol) under ice-cooling, and the mixture was
stirred for 30 minutes under ice-cooling and for 30 minutes at room temperature.
Triethylamine (257 mg, 2.55 mmol) was added to the reaction mixture under ice-cooling
and the whole was stirred for 10 minutes. After compound 105 (300 mg, 0.850 mmol)
was added to the mixture, the whole was stirred for 2 bours at room temperature and
quenched with water and extracted with chloroform. The organic layer was washed
with water and dried over sodium sulfate. A crude product obtained by evaporation
under reduced pressure was subjected to silica gel column chromatography. The
fractions containing desired compound eluted with ethyl acetate were concentrated
under reduced to give compound 106 (94 mg, 33 %) as colorless crystals.
M.p.: 119 - 120 C |
NMR (DMSO-dy &:4.12 (3H, ), 4.43 (2H, s), 7.23 (2H, m), 7.49 (2H, m), 7.50 (1H, 4, J

= 8.7 Hz), 7.68 (1H, dd, J=8.4, 4.2 Hz), 7.88 (1H, d, J=8.7Hz), 848 (1H, dd, J=8.7,1.8

Hz), 9.02 (1H, dd, J=4.2, 1.8 Hz2).

Process 5
Compound 1-137 (66 %) was synthesized as colorless crystals in a same manner
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similar to the process 1 of Example 4.

M.p.: 172 - 173 °C

NMR (DMSO-dy) 6:4.41 2H, s), 7.21 (2H, m), 7.45 (2H, m), 7.54 (1H, d, J= 8.7 H2),
7.70 (1H, dd, J= 8.4, 4.2 Hz), 7.94 (1H, d, J=8.7 Hz), 8.43 (1H, dd, J=8.4, 1.5 Hz), 8.96
(1H, dd, J=4.2, 1.5 Hz), 10.97 (1H, brs).

Example 39
Compound 1-138 |
R -
H O OMe
F Process 1 ' S/\@Nj
2
105
107
F
Q_([\l-[‘q OHN
Process 2 S S

2
1-138

Process 1

Compound' 107 (24 %) was synthesized as colorless crystals in a same manner
similar to the process 1 of Example 30.
M.p.:119-120 C .
NMR (CDCly) &: 4.28 (3H, s), 4.50 (2H, s), 7.05 (2H, m), 7.36 (2H, m), 7.49 (1H, dd, J=
8.1, 4.2 Hz), 7.67 (1H, d, J=9.0 Hz), 8.20 (1H, dd, J= 8.4, 1.8 Hz), 8.61 (1H, d, J=9.0
Hz), 8.97 (1H, dd, J=4.2, 1.8 H2).

Process b

Compound I-138 (87 %) was synthesized as colorless crystals in a same manner
similar to the process 1 of Example 4. .
M.p.: 164 - 1656 °C ’
NMR (DMSO-dy &:4.53 (2H, s), 7.21 (2H, m), 7.46 (2H, m), 7.54 (1H, d, J= 8.7 Hz),
7.67 (1H, dd, J= 8.4, 4.2 H2), 8.40 (1H, d, J= 8.7 Hz), 8.42 (1H, dd, /=84, 1.5 Hz), 8.94
(1H, dd, J=4.2, 1.5 Hz).

Example 40
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Compound I-139
o]

~COOH_____ CooH [;l
/©/\/ Process 1 Process 2 MeO )K/\Q

109 10

Process 3 l N C' F Process 4 N F Process 5

111

Br .
m Br F Process 7

Process 6 OH 114

Br
=
r— I ¢
Process 8 HOOC N F
OEt
116
Br
=
s C h‘
Process 9 EtOOC OEN F Process 10 EtOOC
117
iONHz NH,
EtOOC c
Process 11 OEt F Process 12 EtOOC i ‘

I -139

Process 1
A suspension of 4-fluorocinnamic acid (50 g, 300 mmol), 10 % palladium carbon

(10 wt%) in DMF (500 ml) was stirred under 1 atm of hydrogen atmosphere for 6.5
hours at room temperature. The reaction mixture was filtered through Celite, and

146



10

16

20

25

30

35

DMF was evaporated from the filtrate under reduced pressure. Ethyl acetate (300 ml)
was added to the residue and the solution was filtered again through Celite. The
filtrate was evaporated under reduced pressure to give crude compound 109 (61.8 g) as

colorless crystals.

Process 2 : '

1-Ethy)-3-(3-dimethylaminopropyl)carbodiimide hydroéhloride (69.2 g, 360 mmol)
and 1-hydroxybenzotriazole (4.07 g, 31 mmol) were added to a solution of the crude
compound 109 (61.8 g) in dichloromethane (350 ml) at room temperature, and the
mixture was stirred for 60 minutes. A solution of 2-methoxyaniline (40.6 g, 330 mmol)
in dichloromethane (30 ml) was added dropwise to the reaction mixture and the whole
was stirred for 2 hours at room temperature. After the reaction was quenched with
jce-water, the organic layer was separated and the water layer was extracted with
dichloromethane. The combined organic layers were washed with 1 N hydrogen
chloride solution, saturated sodium hydrogencarbonate solution and brine, and dried
over magnesium sulfate. Removal of solvent under reduced pressure gave a colorless
crystalline residue, which was washed with diisopropyl ether to give compound 110
(69.4 g, 254 mmol, 84.6 %).

Process 3

"~ DMF (27.4 g, 375 mmol) was added dropwise to phosphorus oxychloride (310 g,
2.0 mol) under icé-éooling, and the mixture was stirred for 30 minutes. Compound 110
(684 g, 260 mmol) was added to the reaction mixture and the whole was allowed to
warm to room temperature and stirred for 30 minutes. After the reaction mixture was
stirred for 18 hours at 756 °C. Removal of an excess of phosphorus oxychloride under
reduced pressure gave the residue, which was added ice-water (500 ml) and extracted
with ethyl acetate, washed with brine and saturated sodium hydrogencarbonate

solution and dried over magnesium sulfate. Removal of solvent under reduced

‘pressure gave a crystalline residue, which was washed with ice-cooled ethyl acetate to

give compound 111 (45.1 g, 149 mmol) as colorless crystals. The second crystal (4.4 g,
14.6 mmol) was obtained after the filtrate was concentrated under reduced pressure.

These crystals were combined to give compound 111 (65.6 %).

Process 4
5 % palladium carbon (10 wt%) and triethylamine (24.6 g, 244 mmol) was added
to a solution of compound 111 (49.0 g, 162.4 mmol) in ethyl acetate (400 ml) — ethanol
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(800 ml) under ice-cooling. The reaction was stirred under 1 atm of hydrogen
atmosphere for 2 hours at room temperature. The reaction mixture was filtered
through Celite, and the filtrate was concentrated under reduced pressure. After ethyl
acetate (500 ml) and water (300 ml) were added to the residue, the organic layer was
separated. The aqueous layer was extracted with ethyl acetate, and the combined
organic layers were washed with brine and dried over magnesium sulfate. Removal of
solvent under reduced pressure gave crude compound 112 (43.7 g) as pale orange

crystals.

Process 5
Pyridine hydrochloride (100 g, 865 mmol) was added to the crude compound 112

(43.7 g), and the mixture was stirred at 180 °C for 1.5 hours. After cooling to room
temperature, the reaction mixture was poured into ice-cooled dichloromethane (300 ml)
—water (300 ml). After the whole was stirred for 30 minutes, the organic layer was
separated and the aqueous layer was extracted with dichloromethane. The combined
organic layers were dried over sodium sulfate. The pale yellow crystalline residue
obtained by evaporation under reduced pressure was recrystallized from ethanol -
diisopropyl ether. The 1st —4th crystals were combined to give compound 113 (36.9 g,
145.7 mmol, 90.5 %) as pale yellow crystals.

1

Process 6 A

Diisopropylémine (1.52 g, 15 mmol) was added to a solution of compound 113
(19.0g, 75 mmol) in dichloromethane (500 ml) at room temperature. A solution of N-
bromosuccinimide (32.0 g, 180 mmol) in dichloromethane (1000 ml) was added dropwise,
subsequently. After stirring for 2 hours, the reaction mixture was poured dropwise
into ice-cooled 2 N hydrogen chloride (500 ml), and the organic layer was separated.
The aqueous layer was extracted with dichloromethane and the combined organic
layers were washed with brine and dried over magnesium sulfate. The residue
obtained by evaporation under reduced pressure was recrystallized from ethanol —
dichloromethane to give compound 114 (14.0 g, 34.1 mmol, 42.5 %) as pale orange
crystals.

Process 7

Potassium carbonate (1.97 g, 14.3 mmol) was added to a solution of compound
114 (4.9 g, 11.9 mmol) in DMF (30 m)), and the mixture was stirred for 30 minutes at
room temperature. Ethyl bromide (2.6 g, 23.8 mmol) was added to the reaction
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mixture and the whole was stirred for 60 minutes at 60 °C. After cooling, the reaction
mixture was poured into ice-water and extracted with ethyl acetate. The organic layer
was washed with brine and dried over magnesium sulfate. Removal of solvent under

reduced pressure gave crude compound 115 (4.07 g) as a dark brown oil.

Process 8

Pheny! lithium (2 M cyclohexane solution, 8 ml; 16 mmol) was added dropwise to
diethyl ether (120 ml), and the mixture was cooled to -78 °C. A solution of compound
115 (3.45 g, 7.9 mmol) in diethyl ether (60 ml) was added dropwise to the solution, and
the whole was stirred for 30 minutes at —78 °C. CO, gas was bubbled through the
reaction mixture for 60 minutes, which was allowed to warm 0 °C, neutralized with 2 N
hydrogen chloride solution. After the mixture was alkalified with 2 N sodium
hydroxide solution, the aqueous layer was washed with diethyl ether and acidified with
2 N hydrogen chloride solution. Precipitated colorless crystals were collected and
washed with water and diisopropyl ether to give compound 116 (880 mg, 2.2 mmol,

28 %) as colorless crystals.

Process 9
1-Ethyl-3-(3-dimethylaminopropylcarbodiimide hydrochloride (600 mg, 3.12

~mmol) and 1-hydroxybenzotriazole (410 mg, 3.12 mmol) were added to a solution of

compound 116 {1.06 g, 2.6 mmol) in dichloromethane at room temperature, and the
mixture was stirfed for 30 minutes. Ethanol (10 ml) and triethylamine (316 mg, 3.12
mmol) were added to the reaction mixture and the whole was refluxed for 60 minutes.
After cooling, the reaction mixture was concentrated and extracted with ethyl acetate.
The organic layer was washed with brine and dried over sodium sulfate. Removal of

solvent under reduced pressure gave compound 117 (960 mg, 2.22 mmol, 85.4 %) as pale

yellow crystals.

Process 10

A solution of compound 117 (432 mg, 1 mmol), copper cyanide (358 mg, 4 mmol),
tetraethylammonium cyanide (156 mg, 1 mmol), tris(dibenzylideneacetone)dipalladium
(37 mg, 0.04 mmol) and 1,1-bis(diphenylphosphino)ferrocene (89 mg, 0.16 mg) in
dioxane (5 ml) was refluxed for 4 hours. Tris(dibenzylideneacetone)dipalladium (37 mg,
0.04 mmol) and 1, 1’-bis(.diphenylphosphino)ferrocene (89 mg, 0.16 mg) were added to
the reaction mixture and the whole was refluxed for 60 minutes. After cooling to room

temperature, the mixture was diluted with ethyl acetate (30 ml) and stirred for 10
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minutes. The reaction mixture was filtered through Celite and the filtrate was washed
with saturated sodium hydrogencarbonate solution and brine, and dried over
magnesium sulfate. A crude product as a pale yellow oil obtained by evaporation under
reduced pressure was subjected to silica gel column chromatography. The fractions
containing desired compound eluted with hexane — ethyl acetate (3:1 v/v) were
cqncentrabed under reduced pressure to give compound 118 (347 mg, 0.917 mmol,

91.7 %) as pale yellow crystals.

Process 11
hydrogen chloride gas was bubbled through a solution of compound 118 (200 mg,
0.57 mmol) in chloroform (10 ml) — methanol (3 ml) under ice-cooling for 60 minutes.

'The reaction mixture was sealed up and allowed to stand for 5 daysat 4 °C. Methanol

(5 m1) and water (5 ml) were added to the reaction mixture and the whole was stirred for
30 minutes at 50 °C. After cooling, the reaction was quenched with ice-water and
extracted with chloroform. The organic layer was washed with brine and dried over
sodium sulfate. A crude product as a colorless crystalline residue obtained by
evaporation under reduced pressure was subjected to silica gel column chromatography.
The fractions containing desired compound eluted with hexane — ethyl acetate (2:1 v/v)
were concentrated under reduced pressure to give compound 119 (121 mg, 0.31 mmol,
53.6 %) as pale yellow crystals.

4

Process 12

Boron tribromide (1 M dichloromethane solution, 0.69 ml, 0.69 mmol) was added
dropwise to a solution of compound 119 (99.1 mg, 0.23 mmmol) in dichloromethane (5
mlj at ~20 °C. After stirring for 30 minutes, boron tribromide (1 M dichloromethane
solution, 0.69 ml, 0.69 mmol) was added dropwise to the reaction mixture. After
stirring for 30 minutes, 1 N hydrogen chloride solution and ice-water were added to the
mixture and the whole was extracted with dichloromethane, washed with brine and
dried over sodium sulfate. Removal of solvent under reduced pressure gave a
crystalline residue, which was recrystallized from ethyl acetate to give compound I-139
(35 mg, 0.095 mmol, 41.3 %) as pale yellow crystals.
M.p.: 212-214 °C Recrystallization solvent: ethyl acetate
Elemental analysis for CooH 7FN,O,H,0), 2.
Caled. (%): C, 61.60; H, 5.01; N, 7.18; F, 4.87.
Found. (%): C, 61.59; H, 4.25; N, 7.07; F, 4.66.
NMR (DMSO-dy) 6:1.37 (3H, t, J=6.9 Hz), 4.23 (2H, s), 441 (2H, q, J=6.9Hz), 7.10 -
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7.20 (2H, m), 7.30 — 7.40 (2H, m), 7.49 (1H, brs),8.04 - 8.12 (2H, m),8.68 — 8.72 (1H,
m),8.88 - 8.90(1H, m),11.3 - 11.56(1H, brs). ./

Example 41
Compound I-140

: Br Br
@j Process 1(;(7 Process 2 (:(\I

NO, 120
—_— ~Bf ———» ~Br o
Process 3 N’ Process 4 Process 5
OH OMe 124

Process 6 m Process 7 O O Process 8
Process 10 S
OMe

N OMe
Process 11 s
\

N OH 1-140

N N
R —- 7
" Br process 9 [s-»‘Sn(n-Bu)s
128 129

Process 1
A solution of 8-nitro quinoline (compound 120)(14.72 g, 84.52 mmol) in acetic acid (120
ml) was heated at 110 °C and MN-bromosuccinimide (16.55 g, 92.98 mmol) was added to
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the solution over 30 minutes, and the mixture was stirred for 2.5 hours. This reaction
mixture was added to water (700 m)), and the precipitated crystals were filtered and
washed with water (350 ml). The crystals were dissolved in methylene chloride (300 ml),

and the solution was washed with water and dried over sodium sulfate. A crude product.

obtained’ by evaporation under reduced pressure was subjected to silica gel column.

chromatography. The fractions containing desired compound eluted with n-hexane -
ethyl acetate - methylene chloride (20:2:5 viv) were concentrated under reduced
pressure to give compound 121 (17.40 g, 68.76 mmol, 81.4%) as pale yellow crystals.

Process 2

To a solution of compound 121 (22.00 g, 86.94 mmol) obtained by process 1 in ethanol
(1100 m]) were added water (66 ml), concentrated hydroéhloric acid (66 ml) and iron
powder (24.28 g, 434.8 mmol) at room temperature. The reaction mixture was refluxed
for 1 hour and cooled to room temperature, and the insoluble materials were filtered off
by passing through Celite pad. To the residue obtained by evaporation under reduced
pressure were added 10 % sodium hydrogen carbonate solution (700 ml) and ethyl
acetate (500 ml), and the mixture was stirred for 30 minutes. The insoluble materials
were filtered off by passing through Celite pad, and the organic layer obtained by
filtration was washed with brine, dried over magnesium sulfate and decolorized with
activated carbon. The solvent was concentrated under reduced pressure to give
compound 122 (18.11 g, 81.19 mmol, 93.4%) as pale yellow crystals.

Process 3

To compound 122 (2.67 g, 10.6 mmol) obtained by process 2 was added a solution of 54
wt% sulfuric acid (16 ml), and the mixture was sealed up. The reaction mixture was
heated at 220 °C for 16 hours and then cooled. This reaction mixture was added to ice
water (270 ml) and neutralized (pH=7.9) with 28 wt% aqueous ammonia (20 ml). Water
(110 m]) was added to the mixture, and the precipitated crystals were stirred at room
temperature for 30 minutes. The crystals were collected by filtration, washed with
water (30 ml) and dried at 70 C under reduced pressure for 1 hour to give compound
123 as crude crystals (2.51 g).

Process 4

To a solution of compound 123 (2.51 g) obtained by process 3 in DMF (15 ml) was added
potassium carbonate (1.61 g, 11.6 mmo)), and the mixture was stirred at room
temperature for 15 minutes. Methyl iodide (2.4 ml, 15.8 mmo!l) was added dropwise to
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the reaction mixture and the mixture was stirred at room temperature for 15 hours. To
the reaction mixture were added water (60 ml) and 5 N hydrochloric acid (56 ml), and the
mixture was extracted with methylene chloride (200 ml x 2). The organic layer was
washed with brine and dried over magnesium sulfate. Black oil obtained by evaporation
ﬁnder reduced pressure was subjected to silica gel column chromatography. The
fractions containing desired compound eluted with n-hexane - ethyl acetate (3:1 v/v)
were concentrated under reduced pressure to give compound 124 (1.43 g, 5.99 mmol,
56.8% from compound 122) as colorless crystals.

Process b

To zinc powder (420 mg, 6.4 mmol) were added THF (6 ml), 1,2-dibromoethane (0.026
ml, 0.30 mmol), benzyl bromide (0.76 ml, 6.1 mmol) and chlorotrimethylsilane (0.026 ml,
0.20 mmol), and the mixture was refluxed for 30 minutes. This solution was added to a
solution of compound 124 (680 mg, 2.44 mmol) in THF (19 ml). Then, triphenyl
phosphine (64 mg, 0.24 mmol) and palladium acetate (27 mg, 0.12 mmol) were added to
the reaction mixture, and the mixture was stirred at 60 °C for 15 minutes. The reaction
mixture was cooled to room temperature, and 1 % sodium hydrogen carbonate solution
(80 ml) was added to the solution, and the mixture was extracted with ethyl acetate (50
ml). The organic layer was washed with brine and dried over magnesium sulfate. The
residue obtained by evaporation under reduced pressure was subjected to silica gel
column chromatography. The fractions containing desired compound eluted with n-
hexane - ethylv‘ acetate (1:2 v/v) were concentrated under reduced pressure to give

compound 112 (629 mg, 1.98 mmol, 81.0%) as yellow oil.

Process 6

To compound 112 (3.995 g, 14.95 mmol) obtained by process 5 was added pyridine
hydrochloride (17.28 g, 149.5 mmol), and the mixture was warmed up gradually to
180 °C and stirred for 30 minutes. The reaction mixture was gradually cooled to room
temperature and allowed to stand for 14 hours. Water (120 ml) was added to the
solution, and the mixture was extracted with methylene chloride (120 ml x 2). The
organic layer was washed with brine, dried over sodium sulfate and evaporated under

reduced pressure to give compound 113 (3.778 g, 14.92 mmol, 99.8%) as yellow oil.

Process 7
To a solution of compound 113 (22.96 g, 90.656 mmol) obtained by process 6 in
methylene chloride (500 ml) was added dropwise diisopropylamine (12.7 ml, 90.62
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mmol) and a solution of A-bromosuccinimide (16.13 g, 90.62 mmol) in methylene
chloride (1000 ml) at room temperature. The reaction mixture was stirred at room
temperature for 1 hour. This reaction mixture was added to 2 N hydrochloric acid (1000
ml), and the precipitated crystals were filtered. The crystals were dissolved in ethyl
acetate (1500 ml), washed with water (500 ml x 2) and dried over magnesium sulfate.
The crude product by evaporation under reduced pressure was recrystallized with
diisopropy! ether (180 ml) to give compound 125 (12.80 g, 38.53 mmol, 42.5%) as pale
yellow crystals.

Process 8

To a solution of the crude crystal (579 mg, about 1.8 mmol) of compound 125 obtained
by process 7 in DMF (3.5 ml) was added potassium carbonate (276 mg, 2.0 mmol), and
the reaction mixture was stirred at room temperature for 15 minutes. Methyl iodide
(0.82 ml, 5.4 mmol) was added dropwise to the solution, and the mixture was stirred at
room temperature for 1.5 hours. Furthermore, methyl iodide (0.41 ml, 2.7 mmol) was
added dropwise to the reaction mixture, and the mixture was stirred at room
temperature for 1 hour. To the reaction mixture were added water (15 ml) and 2 N
hydrochloric acid (3 ml), and the mixture was extracted with ethyl acetate (40+20 ml).
The organic layer was washed with brine and dried over magnesium sulfate. The
residual oil obtained by evaporation under reduced pressure was subjected to silica gel
column chromatography. The fractions containing desired compound eluted with n-
hexane - ethylha"cetate (5:2 viv) were concentrated under reduced pressure to give
compound 126 (108 mg, 0.31 mmol, 17%) as colorless crystals.

Process 9

1.9 M n-butyllithium (13.0 m], 20.7 mmol) in n-hexane was added dropwise to ether
(24 ml). This solution was cooled to -78 °C, and a solution of 2-bromothiazole
(compound 128)(1.70 ml, 18.9 mmol) in ether (6 ml) was added dropwise to the solution.
The reaction mixture was stirred at =78 °C for 20 minutes, and a solution of tri n-butyl
tin chloride (5.20 ml, 19.2 mmol) in ether (6 ml) was added dropwise to the mixture. The
reaction mixture was stirred for 1 hour and warmed up to 0 °C. 10 % Sodium hydrogen
carbonate solution (24 ml) was added to the reaction mixture. The organic layer was
separated and the aqueous layer was extracted with ether (24 ml). The combined
organic layer was dried over sodium sulfate. The solvent was evaporated under reduced
pressure (50 °C, 4 mmHg) to give yellow oil (7.15 g). This crude yellow oil (1.65 g) was
purified by distillation (170 °C, 0.4 mmHg) to give compound 129 as a colorless oil (1.28

154

724



10

20

25

30

).

Process 10

To a mixture of compound 126 (100 mg, 0.29 mmol) obtained by process 8 and
compound 129 (162 mg, 0.43 mmol) obtained by process 9 in THF (56 ml) was added
tetrakis(triphenylphosphine)palladium (0) (17 mg, 0.015 mmol) at room temperature,
and the reaction mixture was sealed up and heated at 110 °C for 39 hours. The reaction
mixture was cooled, and 10 % sodium hydrogen carbonate solution was added to the
reaction mixture, and the mixture was extracted with ethyl acetate. The organic layer
was washed with brine and dried over magnesium sulfate. The residue obtained by
evaporation under reduced pressure was subjected to silica gel column chromatography.
The fractions containing desired compound eluted with n-hexane - ethyl acetate (3:1 v/v)
were concentrated evaporated under reduced pressure to give compound 127 (84 mg,
0.24 mmol, 83.0%) as pale yellow oil.

Process 11

To compound 127 (84 mg, 0.24 mmol) obtained by process 10 was added pyridine
hydrochloride (1.14 g, 9.87 mmnol), and the mixture was warmed up gradually to 180 °C
and stirred for 10 minutes. The reaction mixture was gradually cooled to room
temperature, and water was added to it. The mixture was extracted with methylene
chloride. The organic layer was washed with 10 % sodium hydrogen carbonate solution
and brine and dried over sodium sulfate. The solvent was evaporated under reduced
pressure to give yellow crystals (73 mg). The crude yellow crystals (63-mg) were
recrystallized from ethyl acetate to give compound I-140 as pale yellow crystals (39 mg).
‘M.p.: 247 - 248 °C Recrystallization solvent: ethyl acetate
Elemental analysis for C,gHsFN;OS
Caled. (%): C, 67.84; H, 3.90; F, 5.65; N, 8.33; S, 9.53.
Found. (%): C, 67.77; H, 3.88; F, 5.78; N, 8.15; S, 9.45.
NMR (DMSO-dy) &: 4.21 (2H, s), 7.13-7.19 (2H, m), 7.36-7.41 (2H, m), 7.43 (1H, d,
J=9.0 Hz), 7.83 (1H, d, J=3.0 Hz), 7.99 (1H, 4, J=9.0 Hz), 8.16 (1H, d, J=1.8 Hz), 8.36 (1H,
d, J=9.0 Hz), 8.85 (1H, d, J=1.8 Hz).

Example 42

Compound 1-141
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Process 1
This process was carried out by process 5 of Example 40 .

Process 2

To a solution of compound 125 (4.81 g, 14.5 mmol) obtained by process 1 in DMF (30
m)) was added potassium carbonate*(2.20 g, 15.9 mmol), and the mixture was stirred at
room temperature for 30 minutes. Ethyl bromide (2.2 m], 29.5 mmol) was added to the
reaction mixture and the mixture was warmed up gradually to 60 °C and stirred for 20
minutes. The reaction mixture was gradually cooled to room temperature, and water
(.150 m]) was added to it. The mixture was extracted with ethyl acetate (200 ml) and
washed with water (150 ml x 4) and dried over magnesium sulfate. The solvent was
evaporated under reduced pressure, and the residual purple oil was subjected to silica
gel column chromatography. The fractions containing desired compound eluted with n-
hexane - ethyl acetate - methylene chloride (5:1:3 viv) were concentrated under reduced
pressure to give yellow oil (5.06 g). This oil was subjected to silica gel column
chromatography again. The fractions containing desired compound eluted with n-

hexane - ethyl acetate (3:1 v/v) were concentrated under reduced pressure to give

" compound 130 (4.97 g, 13.8 mmol, 95.3%) as colorless crystals.

Process 3

'1.8 M phenyl lithium (12.4 m], 22.3 mmol) in ether - cyclohexane (7:3 v/v) was added
dropwise to ether (160 ml), and the mixture was cooled to —78 °C and then a solution of
compound 130 (4.00 g, 11.1 mmol) in ether (60 ml) was added dropwise to the mixture
over 8 hours. The reaction mixture was stirred at =78 °C for 30 minutes, and boric acid

triisopropyl (6.4 ml, 27.7 mmol) was added dropwise to it, and the mixture was warmed
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up gradually to 0 °C. This reaction mixture was added to 2 N hydrochloric acid (100 m]l),
and the precipitated crystals were stirred at room temperature for 1 hour. The crystals
were collected by filtration and washed with ethyl acetate (30 ml) and water (15 ml),
and dried at room temperature under reduced pressure to give compound 131 (1.97 g,
5.45 mmol, 49.1%) as yellow crystals.

Process 4

To a solution (15 ml) of compound 131 (200 mg, 0.55 mmol) obtained by process 3 and
2-bromopyrimidine (147 mg, 0.92 mmol) in dimethoxyethane-ethanol (3:2 viV) were
added 2 M sodium carbonate solution (0.34 ml, 0.68mmol) and tetrakis(triphenyl
phosphine)palladium (0)(71 mg, 0.06 mmol) at room temperature, and the mixture was
refluxed for 18 hours. The reaction mixture was cooled to room temperature and 2-
bromopyrimidine (147 mg, 0.92 mmol) was added to it, and the mixture was refluxed for
10 hours. The reaction mixture was cooled, and water was added to it, and the mixture
was extracted with ethyl acetate. The organic layer was washed with brine and dried
over magnesium sulfate. The residue obtained by evaporation under reduced pressure
was subjected to silica gel column chromatography. The fractions containing desired
compound eluted with n-hexane - ethyl acetate (1:3 v/v) were concentrated under
reduced pressure to give compound 132 (106 mg, 0.29 mmol, 53.0%) as colorless oil.

Process 5 .
To compound 132 (106 mg, 0.29 mmol) obtained by process 4 was added pyridine
hydrochloride (680 mg, 5.9 mmol), and the mixture was warmed up gradually to 180 °C

and stirred for 5 minutes. The reaction mixture was gradually cooled to room

temperature, and water was added to it, and the mixture was extracted with ethyl
acetate. The organic layer was washed with water, brine, dried over sodium sulfate

-and evaporated under reduced pressure to give compound 1-002 (90 mg, 0.27 mmol,

92.0%) as yellow crystals. The crystals were recrystallized from ethyl acetate to give
compound I-141 as yellow crystals (49 mg).

M.p.: 192-193 °C Recrystallization solvent: ethyl acetate

Elemental analysis for C,0H,,FN3;O

Calcd. (%): C, 72.50; H, 4.26; F, 5.73; N, 12.68.

Found. (%): C, 72.08; H, 4.21; F, 5.40; N, 12.40.

NMR (DMSO-dg) 0: 4.19 (2H, s), 7.13-7.19 (2H, m), 7.36-7.40 (2H, m), 7.41 (1H, d,
J=9.0 Hz), 7.56(1H, t, J=5.1 Hz), 8.10 (1H, d, J=2.1 Hz), 8.50 (1H, d, J=9.0 Hz), 8.84 (1H,
d, J=2.1 Hz), 9.05 (2H, d, J=5.1 Hz), 14.41 (1H, s).
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CoM.p.ound 1-142

(HO)2B Process 3 N

\
131 N OEt 133
———— RN
Process 4 HF
i
N OH 1-142

N N
(;1» Process 1 ( ? Process 2 )\I
‘H SEM Sem
134 135 136

Process 1

To a solution of imidazole (compound 134)(6.80 g, 99.9 mmol) in THF (100 ml) was
added N,N-diisopropylethylamine (15.5 g, 120 mmol), and 2-(trimethylsilyl)-
ethoxymethyl chloride (18.3 g, 110 mmol) was added dropwise to the reaction mixture at

‘room temperature. The mixture was stirred for 1.5 hours and allowed to stand for 18

hours. Water (20'O“ml) was added to the reaction mixture and the mixture was extracted
with ether (100 ml x 3). The organic layer was washed with brine and dried over sodium
sulfate. A crude product obtained by evaporation under reduced pressure was distilled
(124-126 °C, 5 mmHg) under reduced pressure to give compound 135 (12.4 g, 62.5 mmol,

62.6%) as colorless oil.

Process 2

1.59 M p-butyllithium (7.0 ml, 11.1 mmol) in n-hexane was added dropwise to a
solution of compound 135 (2.00 g, 10.1 mmol) obtained by process 1 in TMF (60 ml) at
0 °C, and the mixture was stirred at room temperature for 1.5 hours. The reaction
mixture was cooled to 0 °C again and a solution of iodine (3.07 g, 12.1 mmo)) in THF (25
ml) was added dropwise to it, and then the mixture was stirred for 30 minutes. This
reaction mixture was added to ice-cooled 0.1 N sodium thiosulfate solution (150 ml) and
the mixture was extracted with ethyl acetate (100 ml x 2). The organic layer was
washed with N sodium thiosulfate solution, water and brine successively and dried over
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magnesium sulfate. The residue obtained by evaporation under reduced pressure was
subjected to silica gel column chromatography. The fractions containing desired
compound eluted with hexane - ethyl acetate (3:1 v/v) were concentrated under reduced
pressure to give compound 136 (1.21 g, 3.73 mmol, 37.0%) as light brown oil.

Process 3

To a solution (20 ml) of compound 131 (250 mg, 0.69mmol) obtained by process 3 of
Example 42 and compound 136 (247 mg, 0.76 mmo_l) obtained by process 2 in
dimethoxyethane - ethanol (3:2 v/v) were added 2 M sodium carbonate solution (1.04 ml,
2.08 mmol) and tetrakis(triphenyl phosphine)palladium (0)(80 mg, 0.07 mmol) at room
temperature, and then the mixture was refluxed for 12 hours. The reaction mixture was
cboled to room temperature and allowed to stand for 12 hours. To the reaction mixture
were added compound 136 (247 mg, 0.76 mmol), 2 M sodium carbonate solution (1.04 ml,
2.08 mmol). and tetrakis(triphenyl phosphine)palladium (0)(80 mg, 0.07 mmol), and the
mixture was refluxed for 12 hours. The reaction mixture was cooled to room
temperature and allowed to stand for 12 hours. Water was added to the reaction
mixture and the mixture was extracted with ethyl acetate. The organic layer was
washed with brine and dried over magnesium sulfate. The residue obtained by
evaporation under reduced pressure was subjected to silica gel column chromatography.
The fractions containing desired compound eluted with hexane - ethyl acetate (1:1 v/v)
were concentrated under reduced pressure to give compound 133 (104 mg, 0.22 mmol,
31.0%) as colorlessoil.

Process4

A solution of compound 133 (103 mg, 0.21 mmol) obtained by prdcess 3 in methylene
chloride (6 ml) was cooled to —20 °C. A solution (0.64 ml, 0.64 mmol) of 1.0 M boron
tribromide in methylené chloride was added dropwise to the solution and the mixture
was warmed up to O °C and stirred for 15 minutes. Furthermore, a solution (0.64 ml,
0.64 mmol) of 1.0 M boron tribromide in methylene chloride was added to the reaction
mixture again and the mixture was warmed up to room temperature and stirred for 30
minutes. This reaction mixture was added to ice-cooled 0.2 N hydrochloric acid (20 mb),
and then neutralized (pH=7) with sodium hydrogen carbonate and was extracted with
ethyl acetate. The organic layer was washed with water, brine and dried over sodium

sulfate. A crude product obtained by evaporation under reduced pressure was

recrystallized from ethyl acetate to give compound I-142 (34 mg, 0.076 mmol, 35.0%) as

orange crystals.
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M.p.: 213 - 215 °C  Recrystallization solvent: ethyl acetate
Elemental analysis for CoH;,FNsO
Caled. (%): C, 71.46; H, 4.42; F, 5.95; N, 13.16.
Found. (%): C, 69.85; H, 4.27; F 5.49; N, 12.63.

NMR (CDCly) 5:4.16 (2H, s), 6.99-7.05 (2H, m), 7.17-7.22 (2H, m), 7.25 (2H, s), 7.35(1H,

d, J=8.7 Hz), 7.87 (1H, d, J=2.4 Hz), 8.33 (1H, d, J=J=8.7 Hz), 8.69 (1H, d, J=2.4 Hz).

Example 44
Compound 1-143

(HO)ZB p Frocess HOF

131 OEt 437
Process 2
1-143

Process 1

To a solution of compound 131 (150 mg, 0.41 mmol) obtained by process 3 of Example
42 in ethanol (4 ml) was added 30 % hydrogen peroxide solution (0.24 ml}, 2.1 mmol) at
room temperatute, and the mixture was stirred for 30 minutes and allowed to stand for
12 hours. To the reaction mixture was added 1 N sodium thiosulfate solution (5 ml), and
the mixture was extracted with ethyl acetate. The organic layer was washed with 5 %
sodium hydrogen carbonate solution, brine and dried over sodium sulfate anhydride. A
crude product obtained by evaporation under reduced pressure was recrystallized from
diisopropyl ether to give compound 137 (75 mg, 0.25 mmol, 61.0%) as colorless crystals.

Process 2
A solution of compound 137 (63 mg, 0.21 mmol) obtained by process 1 in methylene

- chloride(6 ml) was cooled to 0 °C, and a solution (0.32 m], 0.832 mmol) of aluminum

chloride (283 mg, 2.1 mmol) and 1.0 M ethanethiol in methylene ch_loride were added
dropwise to the solution, and the mixture was warmed up to room temperature and
stirred for 1 hour. Ice-cooled 0.2 N hydrochloric acid (10 ml) was added to the reaction
mixture, and the mixture was extracted with ethyl acetate. The organic layer was
washed with brine, dried over sodium sulfate and evaporated under reduced pressure to
give compound 1-143 (36 mg, 0.13 mmol, 63.0%) as colorless crystals. The crystals were
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recrystallized from ethyl acetate to give compound I-143 as colorless crystals (7 mg).
M.p.: 184 - 185 °C Recrystallization solvent: ethyl acetate

NMR (CDCly) 6: 4.12 (2H, s), 6.98-7.04 (2H, m), 7.156-7.20 (2H, m), 7.26(1H, d, J=8.7

Hz), 7.31 (1H, d, J=J=8.7 Hz), 7.88 (1H, d, J=1.8 Hz), 8.61 (1H, d, J=1.8 Hz).

Example 45
Compound I-144
0 X
Brm
| OEt 13
O A
N’

OH OEt

—_— X e |
Process 1 F Process 2
138

O OEt

.
0

F Process 3 F
139 O OH ..,

Process 1

1.8 M phenyl lithium(0.93 ml, 1.7 mmol) in ether cyclohexane (7:3 v/v) was added
dropwise to ether (20 ml), and the mixture was cooled to 78 °C, and a solution of
compound 130 (300 mg, 0.83 mmol) obtained by process 2 of Example 42 in ether (10 ml)
was added dropwise to the reaction mixture over 30 minutes. The mixture was stirred
at <78 °C for 1 hour, and acetic aldehyde (0.3 ml, 4.2 mmol) was added to the reaction
solution. The reaction mixture was warmed up gradually to room temperature. This
reaction mixture was added to ice-cooled 1 % ammonium chloride solution (100 ml), and
the mixture was extracted with ethyl acetate. The organic layer was washed with brine
and dried over magnesium sulfate. The yellow oil obtained by evaporation under
reduced pressure was subjected to silica gel column chromatography. The fractions
containing desired compound eluted with n-hexane - ethyl acetate (3:1 v/v) were
concentrated under reduced pressure to give compound 138 (114 mg, 0.33 mmol, 40.0%)
as pale yellow oil. '

Process 2

Oxalyl chloride (0.10 ml, 1.1 mmol) was added to methylene chloride (4 mL), and the
mixture was cooled to —78 °C. A solution of dimethylsulfoxide (0.16 ml, 2.3 mmol) in
methylene chloride (2 ml) was added dropwise to the reaction mixture over 5 minutes,
and the mixture was stirred for 15 minutes. A solution of compound 138 (114 mg, 0.33
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mmol) obtained by process 1 in methylene chloride (4 ml) was added to the reaction
mixture at =78 °C over 10 minutes, and the mixture was stirred for 30 minutes. To the
reaction mixture was added dropwise triethylamine (0.63 ml, 4.5 mmol) at -78 °C over

2 minutes, and the mixture was stirred for 15 minutes. The reaction mixture was

warmed up gradually to O °C, and brine was added to it, and the mixture was extracted

with ethyl acetate. The organic layer was washed with brine and dried over sodium
sulfate. The residue obtained by evaporation under reduced pressure was subjected to
silica gel column chromatography. The fractions containing desired compound eluted
with n-hexane - ethyl acetate (4:1 v/v) were concentrated under reduced pressure to give

compound 139 (65 mg, 0.19 mmol, 57.0%) as colorless oil.

Process 3 '

To compound 139 (65 mg, 0.19 mmol) obtained by process 2 was added pyridine
hydrochloride (550 mg, 4.8 mmol), and the mixture was warmed up gradually to
180 °C and stirred for 10 minutes. The reaction mixture was cooled gradually to room
temperature, and water was added to it, and the mixture was extracted with ethyl
acetate. The organic layer was washed with water and dried over sodium sulfate, and
evaporated under reduced pressure to give compound I-144 (54 mg, 0.18 mmol, 91.0%)
as yellowish-brown crystals. The crystals were recrystallized from ethyl acetate to give
compound I-144 as dark yellow crystals (17 mg).

M.p.: 87 - 88 °C*' Recrystallization solvent: ethyl acetate

NMR (CDCly) &:1.23 (3H, d, J=7.5 Hz), 3.15 (2H, d, J=7.5 Hz), 4.16 (2H, s), 7.00-7.05
(2H, m), 7.16-7.21 (2H, m), 7.18 (1H, d, J=9.0 Hz), 7.77 (1H, d, J=2.1 Hz), 7.79 (1H, 4,
J=9.0 Hz), 8.85 (1H, d, J=2.1 Hz), 13.65 (1H, ).

Example 46
Compound 1-145

L0, —
F Process 1B e O F Process 2 HOOC ‘N' O F

114 140 OMe 141
Br
. Y C
Process 3 EtOOC F Process 4 EtOOC N’ F
42 OH
1 1-145
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Process 1

To a solution of compound 114 (4.1 g, 10.0 mmol) prepared in a same manner similar to
procedure of Example 40 in DMF (30 ml) were added potassium carbonate (1.66 g, 12.0
mmol) and methyl iodide (2.2 g, 15.0 mmol), and the mixture was stirred at 50 °C for 45
minutes. Water was added to the reaction mixture, and the precipitated crystals were
filtered and washed with water. The crystals were dissolved in ethyl acetate, dried over
magnesium sulfate and decolorized with activated carbon. The solvent was evaporated
under reduced pressure to give a crude product (2.1 g, 4.94 mmol, 49.4%) of compound

140 as light purple crystals.

Process 2

1.8 M pheny! lithium (4.7 ml, 8.4 mmol) in ether - cyclohexane (7:3 v/v) was added to
ether (80 ml) and cooled to —78 °C, and a solution of compound 140 (1.8g, 4.2mmol)
obtained by process 1 in ether (100ml) was added dropwisg to the reaction mixture over
30 minutes. The reaction mixture was stirred at —78 °C for 30 minutes and CO, gas
was injected to the reaction mixture for 60 minutes. The reaction mixture was warmed
up to 0 °C, neutralized with hydrochloric acid aqueous solution and alkalized with
sodium hydroxide solution. The aqueous layer was washed with ether and neutralized
with hydrochloric acid. The precipitated pale yellow crystals were filtered, washed with
water and dried;under reduced pressure. The crystals were washed with isopropyl ether
to give compound 141 (760 mg, 1.95 mmol, 46.4%) as colorless crystals.

Process 3
Compound 142 (720 mg, 1.72 mmol, 90.6%) was prepared as pale yellow crystals in a

same manner similar to procedure of process 9 of Example 40.

Process 4

To a solution of compound 142 (100 mg, 0.24 mmol) in acetonitrile (5 ml) were added
sodium iodide (217 mg, 2.0 mmol) and trimethylsilyl chloride (300 mg, 2.0 mmol) at
room temperature, and the mixture was stirred for 5 minutes and then refluxed for 90
minutes. The reaction mixture was cooled to room temperature, and ice water was
added to it, and the mixture was extracted with ethyl acetate. The organic layer was
washed with sodium hydrogen sulfite solution and brine. The light purple crystals
obtained by evaporation under reduced pressure were recrystallized with ethanol to
give a title compound I-145 (70 mg, 0.173 mmol72.2%) as pale yellow crystals.
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M.p.: 108-110 °C Recrystallization solvent: ethanol

Elemental analysis for: C,gH;sBrFNOg

Caled. (%): C, 56.45; H, 3.74; Br, 19.77; F, 4.70; N, 3.47.

Found. (%): C, 56.31; H, 3.61; Br, 19.36; F, 4.50; N, 3.44.

NMR (CDCly) 6:1.48 (8H, t, J=7.2 Hz), 4.22 (2H, s), 4.50 (2H, q, =7.2Hz), 7.00-7.08
(2H, m), 7.156-7.24 (2H, m), 8.17 (1H, s), 8.22 (1H, brs), 8.86 (1H, brs),11.96(1H, brs).

Example 47
Compound I-146, I-147 '

=]d N N
R s RN
D e et
EtOOC ‘ N ' *F Process 1 EtOOC i N ' F Process 2 EtOOCF
OMe 143 OH

OMe
142 1146
l Process 3
N

N
SN
HOOCF Process 4 HOOCF
OMe 144 OH

1-147

Process 1

To a solution of compound 142 (500 mg, 1.2 mm) obtained by Example 46 in dioxane (6
ml) were added copper cyanide (430 mg, 48 mmol), 1,1'-bisdiphenyl
phosphinoferrocené(107 mg, 0.19 mmol), trisdibenzylidene acetone dipalladium (0)(44.4
mg, 0.048 mmol) and tetraethylammonium cyanide (187 mg, 1.2 mmol), and the
mixture was refluxed for 2 hours. To the reaction mixture were added 1,1'-bisdiphenyl
phosphinoferrocene (107 mg, 0.19 mmol) and trisdibenzylidene acetone dipalladium
(0)(44.4 mg, 0.048 mmol), and the mixture was refluxed for 45 minutes. The reaction
mixture was cooled to room temperature, and ethyl acetate (50 ml) was added to it.
Insoluble materials were filtered off by passing through Celite pad. The organic layer
was separated and washed with saturated sodium hydrogen carbonate solution and
brine. The organic layer was dried over magnesium sulfate and the residue obtained by
evaporation under reduced pressure was subjected to silica gel column chromatography.
The fractions containing desired compound eluted with n-hexane - acetic acid (3:1 v/v)
were concentrated under reduced pressure to give compound 143 (410 mg, 1.1 mmol,

90.3%) as pale yellow crystals.

. Process 2
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A solution of compound 143 (124 mg, 0.33 mmol) obtained by process 1 in acetonitrile
(10 ml) was reacted by process 4 of Example 46 to give a title compound I-146 (45 mg,
0.13 mmol, 39.4%) as pale yellow cryétals.

M.p.: 145 - 147 °C Recrystallization solvent: isopropylether

Elemental analysis for CyoH ;sFN,O3(H,0)q 5

Caled. (%): C, 68.57; H, 4.32; F, 5.42; N, 8.00.

Found. (%): C, 67.83; H, 4.18; F, 5.27; N, 7.85.

NMR (CDCly) ¢&: 1.50 (3H, t, J=7.2 Hz), 4.23 (2H, s), 4.53 (2H, q, J=7.2Hz), 7.00-7.10
(2H, m), 7.15-7.24 (2H, m), 8.21 (1H, s), 8.38 (1H, s), 8.94 (1H, brs), 12.50(1H, m).

Process 3

To a suspension of compound 143 (125 mg, 0.33 mmol) obtained by process 1 in ethanol
(10 ml) was added 1.0 M sodium ethoxide (400 ul, 0.4 mmol) with stirring under ice
cooling. The reaction mixture was warmed up to 50 °C and then stirred for 30 minutes.
To the residue obtained by evaporation under reduced pressure were added ethyl
acetate and hydrochloric acid. The aqueous layer was separated and extracted with
ethyl acetate. The combined organic layer was washed with brine, dried over sodium
sulfate, and the solvent was evaporated to give crude crystals of compound 144 (756 mg,
0.22 mmol, 67.6%).

Process 4 '

A solution of cdm’pound 144 (65 mg, 0.19 mmol) obtained by process in acetonitrile (8
xhl) was reacted with the same procedure as process 4 of Example 46 to give a title
compound I-147 (38 mg, 0.12 mmol, 62.0%) as pale yellow crystals.

M.p.: 231 - 234 °C Recrystallization solvent: ethanol

Elemental analysis for C,eH;;FN,05H,0)0

Caled. (%): C, 65.26; H, 3.65; F, 5.73; N, 8.46.

Found. (%): C, 65.37; H, 3.36; F, 5.65; N, 8.38.

NMR (DMSO-dg) 4: 4.22 (2H, s), 7.10-7.20 (2H, m), 7.32-7.40 (2H, m), 7.98-8.02 (1H,

bm),8.19 (1H, s),8.68-8.72(1H, m).

Example 48
Compound 1-148, 1-149, 1-150
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Br A
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‘f]/\" . . N
EtOOC N O F Process 1 EtOOC O N O F Process 2 gooC O N O F
OMe ., 45 OH :

1-148

1

l Process 3

COOH

OOMe OOH OOH |
RN x &
; T, — ;\T“ P— ;\T L
Eto0c om.ﬁq F process 5 HOOC O N’ O F Process 6 HooC O N° O F
145 OMe 447 OH 450
Process 1

Compound 142 (837.0 mg, 2.0 mmol) which was prepared by Example 46, palladium
ajcetate (22.5 mg, 0.1 mmol), tritolylphosphine (61.0 mg, 0.2 mmol), triethylamine (808.0

5 mg, 8.0 mmol) and methyl acrylate (448.0 mg, 5.2 mmol) were sealed up, and the
reaction mixture were heated at 110 °C for 16 hours. The reaction mixture was cooled

to room temperature and diluted with ethyl acetate (30 ml) ,and the mixture was stirred

for 30 minutes. Insoluble materials were filtered off by passing through Celite pad, and

the filtrate was washed with brine. The organic layer was dried over sodium sulfate,

10  and the residue obtained by evaporation under reduced pressure was subjected to silica
gel column chromatography. The fractions containing desired compound eluted with

" hexane - acetic acid (3:1 v/v) were concentrated under reduced pressure to give

compound 145 (5682 mg, 1.38 mmol, 68.8%) as pale yellow crystals.

15  Process 2
To a solution of compound 145 (100 mg, 0.24 mmol) obtained by process 1 in methylene
chloride (5 ml) was added dropwise a solution of 1.0 M boron tribromide in methylehe
chloride (0.28 m], 0.28 mmol) under ice-cooling, and the mixture was‘warmed upto 0 °C
and stirred for 15 minutes. To the reaction mixture was added a solution of 1.0 M boron
90  tribromide in methylene chloride (0.10 m], 0.10 mmol), and the mixture was warmed up
to room temperature and stirred for 30 minutes. This reaction mixture was added to
ice-cooled 0.2 N hydrochloric acid (20 ml), and the mixture was neutralized (pH=7) with

sodium hydrogen carbonate and extracted with ethyl acetate. The organic layer was
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washed with water and brine ,dried over sodium sulfate. A crude product obtained by
evaporation under reduced pressure was recrystallized from isopropyl ether to give a
title compound I-148 (30 mg, 0.073 mmol, 30.6%) as pale yellow crystals.

M.p.: 102 - 105 °C Recrystallization solvent : isopropyl ether

Elemental analysis for CygHooFNOg(H:0)o6

Caled. (%): C, 656.74; H, 5.09; F, 4.52; N, 3.33.

Found. (%): C, 65.46; H, 4.73; F, 4.32: N, 3.33.

NMR (CDCly) 6:1.50 (3H, t, J=7.5 Hz), 3.86 (3H, s), 4.21 (2H, s), 4.62 (2H, q, J=7.5Hz),
6.51(1H, d, J=15.6Hz), 6.98-7.16 (2H, m), 7.14-7.22 (2H, m), 8.20-8.30 (3H, m), 8.89 (1H,
brs), 12.26(1H, m). |

Process 3

To a solution of compound 145 (111 mg, 0.26 mmol) obtained by process 1 in dioxane (5
ml) was added 1 N hydrochloric acid, and the mixture was refluxed for 2 hours. The
solvent was evaporated, and the residue was extracted with ethyl acetate. The organic
layer was washed with brine, dried over sodium sulfate. The crude crystals obtained by
evaporation under reduced pressure were subjected to silica gel columnchromatography.
The fractions containing desired compound eluted with methanol - ethyl acetate (1:10

- 'v/v) were concentrated under reduced pressure to give compound 146 (40 mg, 0.1 mmol,

38.5%) as pale yellow crystals.

9

-Process 4

A solution of compound 146 (35 mg, 0.085 mmol) obtained by process 3 in methylene
chloride (5 ml) was reacted with a same manner similar to process 2 of Example 48. A
crude product was recrystallized from methanol - methylene chloride to give a title
compound 1-149 (156 mg, 0.038 mmol, 44.6%) as pale yellow crystals.

M.p.: 248 - 260 °C Recrystallization solvent: methanol - methylene chloride
Elemental analysis for CooH;sFN,Og(H;0)05

Caled. (%): C, 65.34; H, 4.74; F, 4.70; N, 3.46.

Found. (%): C, 65.38; H, 4.48; F, 4.69; N, 3.53.

NMR (DMSO-d¢) 6:1.38 (3H, t, J=7.2 Hz), 4.27 (2H, s), 4.41 (2H, q, J=7.2Hz2), 6.52(1H,
d, J=15.6Hz), 7.08-7.20 (2H, m), 7.34-7.48 (2H, m), 8.18-8.28 (2H, m), 8.58-8.64 (1H, m),
8.90(1H, brs), 12.51(1H, m).

Process 5
To a solution of compound 145 (108 mg, 0.26 mmol) obtained by process 1 in ethanol (5

167

€ 3



10

15

20

25

ml) was added 1 N sodium hydroxide (1.12 ml, 1.12 mmol) under ice-cooling, and the
mixture was allowed to stand for 15 hours. The reaction mixture was concentrated
under reduced pressure, and water (30 ml) and ether (30 ml) were added to the solution.
After being stirred for few minutes, the aqueous layer was separated. The aqueous layer
was acidified with 2 N hydrochloric acid (3 ml, 3 mmol), and the solution was extracted
with ethyl acetate, washed with brine, dried over sodium sulfate and evaporated to give
compound 147 (94.5 mg, 0.25 mmol, 99.1%) as pale yellow crystals.

Process 6
A solution of compound 147 (94.5 mg, 0.25 mmol) obtained by process 5 in methylene
chloride (5 ml) was reacted with a same manner similar to process 2 of Example 47. A

crude product obtained was recrystallized from methanol - methylene chloride to give a

“title compound I-150 (15 mg, 0.04 mmol, 16.3%) as pale yellow crystals.

M.p.: 226 - 228 °C Recrystallization solvent : ethanol
NMR (DMSO-do &: 4.33 (2H, s), 6.451H, d, J=15.3H2), 7.04-7.22 (2H, m), 7.30-7.50

(2H, m), 8.10-8.44 (2H, m), 8.50-9.10 (2H, m), 12.40(1H, brs).

Example 49
Compound I-151, I-162
OOMe COOMe

OMe .8 1-151
Process 3
o OOH OOH
= B
————e i
EtooC N’ > F Process 4 EtOOCF
e
149 OH | 452

To a solution of compound 145 (100 mg, 0.24 mmol) synthesized with the same
procedure as process 1 of Example 48 in ethyl acetate (3.0 ml) was added 5 % palladium
carbon (10 mg, 10 %w) under ice-cooling and the mixture was stirred at room
temperature for 5hr. under hydrogen atmosphere. 5 % palladium carbon (10 mg,
10 %w) was added and then the mixture was stirred for 5 hours. After reaction was

completed, the reaction mixture was filtered and the residue by evaporation under
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reduced pressure was subjected to silica gel column chromatography. The fractions
cbntaining desired compound eluted with hexane - ethyl acetate (2:1 v/v) were
concentrated under reduced pressure to give compound 148 (62 mg, 0.15 mmol, 62.5%)

as pale yellow crystals.

Process 2
A solution of compound 148 (85 mg, 0.2 mmol) obtained by process 1 in methylene

" chloride (5 ml) was reacted with a same manner similar to process 2 of Example 48. A

crude product obtained was recrystallized from isopropy! ether to give a title compound
1-151 (42 mg, 0.10 mmol, 51.0%) as pale yellow crystals. ’

Mp.: 72-756 °C Recrystallization solvent: isopropyl ether

Elemental analysis for CygH:FNy,Og(H,0).7

Caled. (%): C, 65.15; H, 5.56; F, 4.48; N, 3.30.

Found. (%): C, 65.11; H, 5.06; F, 4.23; N, 3.31.

NMR (CDCly) &:1.47 (3H, t, J=7.2Hz), 2.66(2H, t, J=7.8Hz), 3.24(2H, t, J=7.8Hz2), 3.68
(3H, s), 4.21 (2H, s), 4.49 (2H, q, J=7.2H2z), 6.98-7.10 (2H, m), 7.14-7.22 (2H, m), 7.75 (1H,
8), 8.08 (1H, s), 8.93 (1H, brs), 11.86(1H, brs).

Process 3

A solution of compound 148 (68 mg, 0.16 mmol) obtained by process 1 in dioxan (5.0 ml)
was reacted with a same manner similar to process 3 of Example 48. A crude product
obtained was recrystallized from isopropyl ether to give compound 149 (356 mg, 0.085
mmol, 53.2%) as pale yellow crystals. .

Process 4

A solution of compound 149 (85 mg, 0.085 mmol) obtained by process 3 in methylene
chloride (b ml) was reacted with a same manner similar to process 2 of Example 48. A
crude product obtained was recrystallized from ethanol - isopropylether to give
compound I-152 (24 mg, 0.06 mmol, 71.1%) as pale yellow crystals.

M.p.: 214 - 216 °C Recrystallization solvent: ethanol isopropyl ether

Elemental analysis for Co.HyoFNOg(H,0), -

Caled. (%): C, 65.89; H, 5.13; F, 4.74; N, 3.49.

Found. (%): C, 65.72; H, 4.90; F, 4.63; N, 3.46.

NMR (DMSO-dy) J: 1.37 (3H, t, J=6.9Hz), 2.58(2H, t, J=7.5Hz), 3.17(2H, t, J=7.5Hz),
4.24 (2H, s), 4.39 (2H, q, J=7.2Hz), 7.10-7.20 (2H, m), 7.36-7.44 (2H, m), 7.68 (1H, s),
8.35-8.41 (1H, m), 8.82-8.88 (1H, s), 11.14(1H, s), 12.21(1H,s).
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Example 50
Compound I-153, I-154

Br Br Br r
m A oY ~Br
Br N’ o N® P 2 ? ”
OMe Process 1 HOOC o, rocess 2 EtOOC OMy Process 3 EtOOC OMS
59 150 151 152
O
———- ———
Process 4 » Process 5 .
EtOOC N’ O F Et00 F
o .
153 -153
9 O
N —i ~
EtOOCN F “°°°N F
OMe Process 6 OMe
138 154
e ——
Process 7 Ho O N\ [O .
OC
OH
1-154
Process 1

Compound 59 was reacted with a same manner similar to process 5 of Example 18 to

give compound 150 (2.5 g, 8.9 mmol, 44.5%) as colorless crystals.

Process 2
Compound 150 (2.5 g, 8.9 mmol) obtained by process 1 was reacted with a same
manner similar to process 9 of Example 40 to give compound 151 (667 mg, 2.1 mmol,

24.1%) as pale yellow crystals.
Process 3

Compound 151 obtained by process 2 was reacted with a same manner similar to
process 2 of Example 18 to give compound 152 (345 mg, 0.89 mmol, 42.2%) as pale
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yellow crystals.

Process 4

To zine powder (210 mg. 3.2 mmol) were added THF (3.0 ml), 1.2-dibromoethane (0.012
ml. 0.15 mmol), benzyl bromide (210 mg. 3.23 mmol) and chlorotrimethylsilane (0.0125
mi. 0.10 mmol), and the mixture was refluxed for 30 minutes. This reaction mixture was
added o a solution of compound 152 (345 mg. 0.89 mmo!) obtained by process 3 in THIC
(10.0 mb) Triphenylphogphine (26.0 mg, 0.1 mmol) and palladium acetate (11.0 mg, 0.05
mmol) were added to the renct,ion\mixture and the mixture was stirred at 60 °C for 10
minutes. The reaction mixture was cooled to room temperature, and 1 % sodium
hydrogen carbonate solution (40 ml) was added to it, and the mixture was extracted
with ethyl acetate (50 ml). The organic layer was washed with brine and dried over
magnesium sulfate. The residue obtained by evaporation under reduced pressure was
subjected to silica gel column chromatography. The fractions containing desired
compound eluted with n-hexane - ethyl acetate (3:1 v/v) were concentrated under

reduced pressure to give compound 153 (179 mg, 0.4 mmol, 45.0%) as yellow oil.

Process 5

Compound 153 obtained by process 4 was reacted with a same mannper similar to
process 2 of Example 19 to give a title compound 1-153 (40.0 mg, 0.092 mmol, 23.1%) as
pale yellow crystals.
M.p.: 137 - 139 °C Recrystallization solvent : isopropyl ether
Elemental analysis for CogHy F2NO3ELOAC) 4
Calcd. (%): C, 70.73; H, 5.20; F, 8.11; N, 2.99.
Found. (%): C, 70.71; H, 4.75; F, 7.87; N, 3.10.
NMR (CDCly) &:1.46 (3H, t, J=7.2 Hz), 4.06 (2H, s), 4.19 (2H, s), 4.48 (2H, g, J=7.2H2),
6.80-7.08 (8H, m), 7.68-7.74 (2H, m), 8.81-8.84 (1H, m), 11.90(1H, s).

Process 6
To a solution of compound 153 (400.0 mg, 0.92 mmol) obtained by process 4 in ethanol
(16.0 m}) was added 4 N lithium hydroxide (1 ml], 4 mmol), and the mixture was refluxed

for 40 minutes. To the crude crystals obtained by evaporation under reducsd pressure

_ were added water (10.0 ml) and 2 N hydrochloric acid (3 ml, 6 mmol) with stirring. The

slurry of whitish crystals were filtered to give compound 154(380 mg, 0.91 mmol, 98.5%)

as colorless crystals.
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Process 7

Compound 154 (139 mg, 0.33 mmol) obtained by process € was reacted with a same
manner similar to process 6 of Eixample 18, The colorless crystals were recrystallized
with ethyl acetate to give a title compound 1-154 (85.0 mg, 0.21 mmol, 63.5%).
M.p.: 207- 209 °C  Recrystallization solvent: isopropyl ether
Elemental analysis for CyH:F2NO4(H,0)s ,(EtOAC)s 5
Caled. (%): C, 69.98; H. 4.44; F, 9.00; N, 3.32.
Found. (%): C, 69.87; H, 4.08; F, 8.78; N, 3.43.
NMR (DMSO-do) &:4.16 (2H, 5), 4.26 (2H, s), 7.00-7.22 (6H, m), 7.22-7.32 (2H, m), 7.74
(1H, 5). 8.26-8.32 (1H, m), 8.80-8.84 (1H, m). '

Example 51
Compound [-155

Et
NS
OH

[-155

Compound I-155 was prepared in a same manner similar to Example 23.
Compound I-155
M.p.: 78 - 80 °C- Recrystallization solvent: isopropyl ether
Elemental analysis for CqHoFNO,
Calcd. (%): C, 71.37; H, 5.70; F, 5.38; N, 3.96.
Found. (%): C, 71.03; H, 5.71; F, 5.63; N, 3.84.
NMR (CDCly) &:1.29 (8H, t, J=7.5 Hz), 1.47 (3H, t, J=6.9 Hz), 2.91 (2H, q, J=6.9Hz),
4.19 (2H, s), 4.48 (2H, q, J=7.5Hz), 6.98-7.06 (2H, m), 7.14-7.20 (2H, m), 7.70 (1H, s),
7.98-8.02 (1H, m), 8.84-8.88 (1H, m), 11.80(1H, s).

Example 52

~Compound I-156
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Process 1

Phenyl propionate (7.4 g, 60 mmol) was reacted with a same manner similar to process

2 of Example 40 to give compound 156 (13.6 g, 53.3 mmol, 88.8%) as light pink crystals.

Process .2

Compound 156 (13.0 g, 51 mmol) obtained by process 1 was reacted with a same
manner similar to process 3 of Example 40 to give compound 157 (9.0 g, 37.8 mmol,
74.1%) as pale yellow crystals.

Process 3

Compound 157 (8.8 g, 31 mmol) obtained by process 2 was reacted with a same manner
similar to process 4 of Example 40 to give compound 158 (6.2 g, 24.9 mmol, 80.2%) as
pale yellow crystals.

Process 4

Compound 158 (1.8 g, 7.2 mmol) obtained by process 3 was reacted with a same
manner similar to process 5 of Example 40 to give compound 159 (1.5 g, 6.4 mmol,
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89.0%) as pale yellow crystals.

Process 5
Compound 159 (1.55 g, 6.6 mmol) obtained by process 4 was reacted with a same
manper similar to process 6 of Example 40 to give compound 160 (1.95 g, 5.0 mmol,

75.2%) as pale yellow crystals.

Process 6

To a solution of sodium hydride (180 mg, 4.5 mmol) in THF (90 ml) was added
compound 160 (1.2 g, 3.0 mmol) obtained by process 5 at room temperature, and the
mixture was stirred for 2 hours. The reaction mixture was cooled to —78 °C and a
solution of 1.59 M n-butyl lithium in n-hexane solution (2.9 ml, 4.5 mmol) was added
dropwise to the reaction mixture and stirred for 60 minutes. To the reaction mixture
was added dropwise a solution of N-formyl piperidine (509 mg, 4.5 mmol) in THF (6.0
ml) and stirred for 30 minutes. And a solution (10.0 ml, 20 mmol) of 2 N hydrochloric
acid in THF was added dropwise to the reaction mixture and warmed up to room
temperature. The saturated sodium hydrogen carbonate solution was added to the
mixture with stirring. The organic layer was separated and the aqueous layer was
extracted with methylene chloride. The combined organic layer was dried over sodium
sulfate. The orange crystals obtained by evaporation was washed with isopropyl ether to
give compound 161 (720 mg, 2.1 mmol, 70.2%).

Process 7

To a solution of compound 161 (680 mg, 2.0 mmol) obtained by process 6 in benzene (20
m)) were added ethylene glycol (620 mg, 10.0 mmol) and p-toluenesulfonic acid (1.9 mg,
0.1 mmol), and the mixture was refluxed for 5.5 hours. Water was added to the reaction
mixture and the mixture was extracted with methylene chloride. The organic layer was
washed with saturated sodium hydrogen carbonate solution and brine and dried over
sodium sulfate. The solvent was evaporated to give compound 162 (430 mg, 1.1 mmo),
55.7%) as dark brown oil. ’

Process 8

To a solution of sodium hydride (51 mg, 1.3 mmol) in THF (10 ml) was added dropwise
a solution of compound 162 (410 mg, 1.1 mmol) obtained by process 7 in THF (10 ml) at.
room temperature. The reaction mixture was stirred for 30 minutes, and methoxy

methyl chloride (111.0 mg, 1.3 mmol) was added dropwise to the reaction mixture and
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stirred at 40 °C for 60 minutes. The reaction mixture was cooled to room temperature
and ice water was added to it, and the mixture was extracted with methylene chloride.
The organic layer was washed with brine and dried over sodium sulfate. Dark brown oil
obtained by evaporation was subjected to silica gel column chromatx)grabhy. The
fractions containing desired compound eluted with n-hexane - ethyl acetate (3:1 v/v)
were concentrated under reduced pressure to give compound 163 (260 mg, 0.6 mmol,
55.0%) as yellow oil. '

Process 9
1.8 M phenyl lithium(0.67 m], 0.6 mmol) in ether - cyclohexane (7:3 v/v) was added
dropwise to ether (15 ml) and cooled to —78 °C. A solution of compound 163 (250 mg, 0.6

‘mmol) in ether (5 ml) was added dropwise to the solution over 30 minutes. The reaction

mixture was stirred at -78 °C for 30 minutes, and then CO, gas was injected to it for 30
minutes, and the reaction mixture was gradually warm up to 0 °C. Saturated
ammonium chloride solution (10.0 ml) was added to this reaction mixture and
extracted with ethyl acetate, washed with brine and dried over sodium sulfate. The
yellow crystals obtained by evaporation was washed with ethyl acetate - isopropyl ether,
and recrystallized with ethanol to give a title compound I-156 (35 mg, 0.11 mmol, 19.0%)
as yellow crystals.

M.p.: 247 - 249 °C Recrystallization solvent: ethanol

NMR (DMSO-dy) . 6:4.36 (2H, s), 7.20-7.40 (5H, m), 8.59 (1H, s), 8.95 (1H, brs), 9.78-
10.10 CH, m).

Examf)le 53
Compound I-157
Br

Br Br
OH OMe164

OMe
160 165

Process 3EtOOC N
OMe 1-157
166

Br Br
O \, O Process 4 EtOOC

Process 1
Compound 160 (2.1 g, 5.3 mmol) obtained by process 5 of Example 52 was reacted with
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a same manner similar to process 1 of Example 46 to give compound 164 (550 mg, 1.35
mmol, 25.5%) as oil.

Process 2
Compound 164 (1.1 g, 2.7 mmol) obtained by process 1 was reacted with a same

manner similar to process 8 of Example 40 to give compound 165 (440 mg, 1.2 mmol,

43.8%) as colorless crystals.

Process 3
Compound 165 (410 mg, 1.1 mmol) obtained by process 2 was reacted with a same
manner similar to process 9 of Example 40 to give compound 166 (240 mg, 0.6 mmol,

55.0%) as pale yellow crystals.

Process 4

Compound 166 (100 mg, 0.25 mmol) obtained by process 3 was reacted with a same
manper similar to process 4 of Example 46 to give a title compound I-157 (48.0 mg,
0.124 mmol, 49.6%) as pale yellow crystals.
M.p.: 104 — 106 °C Recrystallization solvent: ethyl acetate
Elemental analysis for C,oH,;¢BrNO;EtOAc)o.
Caled. (%): C, 58.88; H, 4.39; Br, 19.78; N, 3.47.
Found. (%): C, 58.60; H, 3.95; Br, 19.93; N, 3.57.
NMR (CDCl,) &:1.48 (3H, t, J=7.2 Hz), 4.25 (2H, s), 4.50 (2H, q, J=7.2Hz), 7.20-7.40
(5H, m), 8.15 (1H, s), 8.20-8.28 (1H, m), 8.84-8.92 (1H, m), 11.95(1H, brs).

Example 54
Compound I1-158, 1-159
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H Process 4 &R Process 5 H
168 169
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)—Me H N)—Me
Process 6F Process 7 ¢ H
I- 158 1-159

Process 1

Cbmpound 18 (16.8 g, 66 mmol) was dissolved in a mixture of ethanol (100 ml) and
water (100 ml). Lithium hydroxide (3.2 g, 134 mmol) was added to the reaction mixture
and the mixture was refluxed for 4 hours. The solvent was evaporated under reduced
pressure, and concentrated hydrochloric acid and sodium chloride were added, and the
mixture was extracted with 2-butanone. The organic layer was washed with brine and
dried over magnesium sulfate. The solvent was evaporated under reduced pressure to
give a crude product of compound 16 (15.8 g, 99.0%).
NMR (DMSO-d$ &:2.53 (3H, s), 3.94 and 4.22 (3H, bs), 7.51 (1H, s).

Process .2

To a solution of compound 16 (4.0 g, 16.6 mmol) in THF (50 ml) was added
triethylamine (2.0 g, 19.8 mmol) at room temperature. And a solution of chloroethyl
formate (1.9 g, 17.5 mmol) in THF (5 ml) was added dropwise to the reaction mixture
under ice-cooling. The mixture was stirred at 0 °C for 30 minutes, and the precipitated
salts was removed by filtration, and the filtrate was added dropwise to 2 N ammonia
(ethanol solution, 50 ml) under ice-cooling. The mixture was stirred at room
temperature for 30 minutes, and the solvent was evaporated under reduced pressure,
and the obtained residue was subjected to silica gel column chromat,ogx:aphy and eluted
with ethyl acetate - THF (1:1 v/v). The fractions containing desired compound were
concentrated under reduced pressure to give compound 167 (3.32 g, 83.0%).

NMR (DMSO-dg) d:2.53 (3H, s), 4.00 and 4.36 (3H, bs), 7.50-7.80 (3H, m).

Process 3
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Compound 167 (3.3 g, 13.9 mmol) was dissolved in THF (50 ml), and Lawson reagent
(6.7g, 16.6 mmol) was added to the solution and refluxed for 1 hour. The reaction
mixture was cooled and the solvent was evaporated under reduced pressure. Ice crush
was added to the residue, and the mixture was acidified with concentrated hydrochloric
acid and washed with ethyl acetate. The aqueous layer was alkalized with sodium
hydrogen carbonate and extracted with ethyl acetate. The organic layer was washed
with water and brine and dried over magnesium sulfate. The solvent was evaporated
under reduced pressure and crystallized with ether to give a crude product of compound
168 (2.4 g, 67.0%). NMR (DMSO-dg J: major;'2.53 (3H, s), 4.31 (8H, s), 7.67 (1H, s),
9.36 (1H, s), 9.99 (1H, s), 12.86 (1H, s), minor; 2.53 (3H, s), 3.91 (3H, s), 7.46 (1H, s), 9.42
(1H, ), 10.07 (1H, s), 12.90 (1H, s).

Process 4

To a solution of compound 168 (2.4 g, 9.3 mmol) in THF (70 mD) was added diisopropyl
ethylamine (1.2 g, 9.3 mmol) and methyl iodide (2.8 g, 20 mmol), and the mixture was
stirred at 80 °C for 1 hour. The reaction mixture was added to ice water, and extracted
with ethyl acetate. The organic layer was washed with saturated sodium hydrogen
carbonate solution and brine and dried over magnesium sulfate. The solvent was
evaporated under reduced pressure and crystallized from ether to give a crude product
(2.1 g. 83.0%) of compound 169.

NMR (DMSO-d;) S major: 2.39 (3H, s), 2.53 (3H, s), 4.18 (3H, brs), 7.09 (1H, s), 10.07
(1H. s). 12.86 (1H, s). minor; 2.36 (3H. s), 2.53 (3H, s). 4.00 (3H, brs), 7.20 (1H, s), 10.30
(1H, brs), 12.86 (1H. s).

Process 5

A mixture of compound 169 (300 mg, 1.1 mmol) and p-fluoro phenyl hydrazide acetate
(280 mg, 1.66 mmol) in acetic acid (5 ml) was refluxed for 1 hour. The solvent was
evaporated under reduced pressure, and ethyl acetate was added to the residue, and the
mixture was washed with saturated sodium hydrogen carbonate solution and brine. The
mixture was dried over magnesium sulfate and, the residue obtained by evaporation
under reduced pressure was subjected to silica gel column chromatography and eluted
with ethyl acetate - methanol (50:1 v/v). The fractions containing desired compound
were concentrated under reduced pressure and crystallized from ether to give compound
170 (330 mg, 81.0%).

NMR (DMSO-dy) &: 2.53 (3H, s), 4.03 (2H, s), 4.36 (3H, brs), 7.08-7.18 (2H, m), 7.32-
7.40 (2H, m), 7.78 (1H, s), 12.90 (1H, brs), 13.45 (1H, brs).
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Process 6

Compound 170 (300 mg, 0.81 mmol) was dissolved in acetic acid (6 ml), and 47 %
hydrobromic acid (2 ml) was added to it. The mixture was refluxed for 4 hours. The
solvent was evaporated under reduced pressure, and sodium hydrogen carbonate
solution was added, and the mixture was extracted with ethyl acetate. The organic layer
was washed with saturated sodium hydrogen carbonate aqueous solution and brine and
dried over sodium sulfate. The residue obtained by evaporation was recrystallized from
acetone to give compound I-158 (200 mg, 70.0%) as colorless crystals.
M.p.: 295 °C Recrystallization solvent : acetone
Elemental analysis for C,;H,;CIFN;O
Caled. (%): C. 57.07: H, 3.66; N, 19.57: Cl, 9.91: F, 5.31.
Found. (%): C. 56.99: H, 3.59: N, 19.23: Cl, 9.59; F, 5.15.

NMR (DMSO-ds) 6:2.51 (3H, s), 4.11 and 4.23 (2H, brs), 7.10-7.25 (2H, m), 7.32-7.40'

(2H, m). 7.67 and 7.74 (1H, brs), 11.73 (1H, brs), 12.89 and 13.00 (1, brs), 14.28 (1},

brs).

Process 7
Compound [-159 (100 mg, 69.0%) was obtained as colorless crystals from compound I-
158 (160 mg, 0.45 mmol) by process 1 of Example 6.
M.p.: 170 °C Recrystallization solvent : acetonitrile
Elemental analysis for C,;H ,FN;O - 0.4H,0
Caled. %): C, 61.77: H, 4.51; N, 21.19; F, 5.75.
Found. (%): C, 61.77; H, 4.32; N, 21.41; F, 5.79.
NMR (DMSO-dg) 6:2.50 (3H, s), 4.14 (2H, s), 7.04 (1H, m), 7.10-7.20 (2H, m), 7.34-7.42
(2H, m), 7.50 (1H, d, J=8.7 Hz), 12.30 (1H, brs), 12.56 (1H, brs).

Example 55
Compound I-160, I-161
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Process 1 '

Compound 171 (220 mg, 32.0%) was obtained from compound 1-169 (500 mg, 1.85
mmol) and l-amino -3-(4-fluoro phenyl) propane 2-on Hydrochloride (560 mg, 2.75
mmol) by process 5 of Example 54. NMR (CDCly) & 2.58 (3H, s), 3.99 (2H, s), 4.17 (8H,
5). 6.72 (1H. 5), 6.96-7.03 (211, m), 7.923-7.33 (2H, m), 7.94 (1H, s).

Process .2
Compound I-160 (410 mg, 94 %) was obtained as colorless crystals from compound 171
(450 mg, 1.22 mmol) by process 6 of Example 54.
M.p.: 193-195 °C (dissolve) Recrystallization solvent : acetone
Elemental analysis for CigH sFN,O - 0.5H,0
Caled. (%): C, 59.10; H, 4.13; N, 15.32: Cl, 9.69; F, 5.19.
Found. (%): C, 59.36; H, 3.84; N, 15.22; C1, 9.79; F, 4.91.
NMR (CDCly &: 2.58 (3H, brs), 3.96 (2H, ), 6.68 (1H, ), 7.00:7.03 (2H, m), 7.21-7.30
(2H, m), 7.36 (1H, s).

Process 3
Compound [-161 (300 mg, 83.0%) was obtained as colorless crystals from compound I-
160 (400 mg, 1.12 mmol) by process 1 of Example 6.
M.p.: 167 °C Recrystallization solvent : ethanol
Elemental analysis for C,sHsFN,O - 0.7H,0
Caled. (%): C, 64.55; H, 4.94; N, 16.73; F, 5.67.
Found. (%): C, 64.68; H, 4.87; N, 16.91; F, 5.42.
NMR (DMSO-d9 &:2.51 (3H, s), 3.94 (2H, brs), 6.95 (AH, brs), 7.02 AH, d, J=8.1Hz),
7.10-7.20 (2H, m), 7.30-7.40 (2H, m), 7.53 (1H, d, J=8.1Hz), 12.19 (1H, brs), 12.37 (1H,

‘ brs).
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Example 56
Compound 1-162, [-163
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Process 1 ,

Compound 172 (5 g, 32.4 mmol) was dissoved in chloroform (30 ml) and acetonitrile (15
ml). N,O-dimethylhydroxyamine (3.48 g, 35.6 mmol), HOBt (4.8 g, 35.6 mmol),
triethylamine (3.6 g, 35.6 mmol) and WSCD (5.5 g, 35.6 mmol) were added to the
solution. The reaction mixture was stirred at room temperature for 1 hour. The solvent
was evaporated under reduced pressure. The obtained residue was subjected to silica
gel chromatography and eluted with chloroform methanol (49:1 v/v). The fractions
containing desired compound were concentrated under reduced pressure to give
cbmpound 173 (56.27 g, 82.0%). NMR (CDCly) ¢: 3.19 (3H, s), 3.63 (3H, s), 3.74 (2H, s),
6.97-7.03 (2H, m), 7.23-7.28 (2H, m).

Process 2

To a solution of trimethylsilylacetylene (982 mg, 10 mmol) in THF (10 ml) was added
dropwise n-butyllithium at —-78 °C. The mixture was stirred for 30 minutes, and a
solution of compound 173 (1.97 g, 10 mmol) in THF (56 ml) was added to the reaction
mixture and the mixture was warmed up to 0 °C. The reaction mixture was stirred for

30 minutes, and ammonium chloride aqueous solution was added and extracted with

ethyl acetate. The organic layer was washed with water, brine and dried over

magnesium sulfate. The solvent was evaporated under reduced pressure to give a crude

.product (2.1 g) of compound 174.

Process 3
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To a solution of the crude product. (2.1 g) of compound 174 in ethanol (10 m}) was added
40 wt% methylamina aqueous solution (20 mmol), and the mixture was stirred at room
temperature for 1 hour. The solvent was evaporated under reduced pressure and the
residue was subjected to silica gel chromatography. The fractions containing desired
compound eluted with ethyl acetate were concentrated under reduced pressure to give
compound 175 (547 mg). The yield of process 2 and 3 was 26 %.

NMR (CDCly) &:2.77 (3H, bs), 3.07 (3H, bs), 3.60 (2H, s), 4.98 (1H, d, J=12.3Hz), 6.95-
7.01 (2H, m), 7.20-7.26 (2H, m), 7.60 (1H, d, J=12.3Hz).

Process 4
Compound 169 (1.36 g, 5.04 mmol) of Example 54 was dissolved in ethanol (30 ml) and

ammonium chloride (280 mg, 5.24 mmol) was added to it, and the mixture was refluxed
for 30 minutes. The solvent was evaporated and crystallized from ether to give
quantitatively hydrochloride of amidine. This hydrochloride (280 mg, 1 mmol) was
dissolved in methanol (5 ml), and compound 175 (260 mg, 1.2 mmol) and 28 % sodium
methoxide solution (methanol, 1 ml, 5 mmol) were added to the solution and the
mixture was refluxed for 6 hours. The mixture was cooled to room temperature and
added to saturated ammonium chloride solution, and the mixture was extracted with
chloroform at 3 times. The organic layer was washed with brine and dried over
magnesmm sulfate. The solvent was evaporated under reduced pressure. The obtained
residue was subjected to silica gel column chromatography and eluted with chloroform -
methanol (20:1 .v/"v). The fractions containing desired compound were concentrated
under reduced pressure to give compound 176 (260 mg 68.0%).

NMR (CDCly 6:2.59 (3H, s), 4.00 (3H, s), 4.16 (2H, ), 6.97-7.10 (3H, m), 7.25-7.31 (2H,
m), 7.37 (1H, s), 8.72 (1H, d, J=5.1Hz).

Process 5
Compound I-162 (220 mg,88%) was obtained as colorless crystals from compound 176
(260 mg, 0.68 mmol) by process 6 of Example 54.
M.p.: 280 °C Recrystallization solvent: acetone
Elemental analysis for C,oH,,CIFN,O
Caled. (%): C, 61.88; H, 3.83; N, 15.19; Cl, 9.61; F, 5.15.
Found. (%): C, 61.60; H, 8.75; N, 15.03; Cl, 9.69; F, 4.93.
NMR (DMSO-d9 &:2.51 3H, s), 4.25 (2H, ), 7.15-7.25 (2H, m), 7.35-7.46 (3H, m), 8.15
(1H, s), 8.83 (1H, d, J=5.1H2), 13.79 (1H, s).
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Process 6
Compound I-163 (60 mg, 55.0%) was obtained as colorless crystals from compound I-
162 (120 mg, 0.33 mmol) by process 1 of Example 6.
M.p.: 203 °C Recrystallization solvent : ethy! acetate
Elemental analysis for C,qH,sFN,O
Caled. (%): C, 68.25; H, 4.562; N, 16.76; F, 5.68.
Found. (%): C, 68.05; H, 4.42; N, 16.57; F, 5.43.
NMR (CDCly) &: 2.59 (3H, s), 4.13 (2H, s), 6.93 (1H, d, J=5.1Hz), 7.00-7.08 (2H, m),
7.13 (1H, d, J=5.1Hz), 7.24-7.30 (2H, m), 8.30 (1H, d, J=8.7Hz), 8.59 (1H, d, J=5.1Hz).

Compound I-164 was prepared in same manner similar to Example 56.

Z IN OH
N Me
F N
' cl H
-164

Compound 1-164
A colorless crystal, the yield was 87 %.
M.p.: 273 °C Recrystallization solvent : acetone

- Elemental analysis for CyoH,sCIFN,O

Caled. (%): C, 62.75; H, 4.21; N, 14.64; C], 9.26; F, 4.96.
Found. (%): C, 62.52; H, 4.18; N, 14.34; Cl, 9.17; F, 4.70.
NMR (DMSO-dg &:2.51 (3H, s), 3.06-3.20 (4H, m), 7.06-7.15 (2H, m), 7.26-7.36 (3H, m),

.8.15 (1H, s), 8.78 (1H, d, J=5.4Hz), 13.02 (lH, s), 14.11 (1H, s).

Example 57
Compound I-165
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Process 1

" Compound 178 (10.97 g, 87.0%) was obtained from compound 177 (10.1 g, 60 mmol) by
process 1 of Example 66.

NMR (CDCly) 6:2.72 (2H, t, J=7.5Hz), 2.94 (2H, t, J=7.6Hz), 3.18 (3H, ), 3.61(3H, s),
6.94-7.00 (2H, m), 7.16-7.26 (2H, m).

Process 2
To a solution of lithium aluminum hydride (1.31 g, 34.63 mmol) in THF (50 ml) was

added dropwise a Asolution of compound 178 (6.65 g, 31.48 mmol) in THF (10 ml) at -
78 °C. The mixture was warmed up to 0 °C and stirred for 1 hour. Potassium hydrogen
sulfate solution was added, and the precipitate was filtered off, and the organic layer
was separated, and dried over magnesium sulfate. The solvent was evaporated under

reduced pressure to give a crude product (5.49 g) of compound 179.

Process 3

A solution of a crude product (5.49 g) of compound 179 and dimethy! formamide
dimethylacetal (3.4 g, 31 mmol) in DMF (20 ml) was stirred at 130 °C for 8 hours.
Water was added to the reaction mixture, and the mixture was extracted with diethyl
ether and dried over magnesium sulfate. The solvent was evaporated under reduced
pressure, and the obtained residue was subjected to silica gel column chromatography.
The fractions containing desired compound eluted with ethyl acetate were concentrated
to give compound 180 (588 mg, 9.0%).

NMR (CDCly) 6:3.04 (6H, s), 3.80 (2H, s), 6.73 (1H, s), 6.91-6.96 (2H, m), 7.06-7.12 (2H,

184



10

15

20

25

30

m), 9.03 (1H, s).

Process 4

Compound 181 (240 mg, 63.0%) was obtained from compound 180 (250 mg, 1.2 mmol)
by process 4 of Example 56.
NMR (CDCly) 6:2.62(3H, s), 3.99 (2H, s), 4.06 (3H, s), 7.00-7.08 (2H, m), 7.16-7.24 (2H,
m), 7.74 (1H, s), 8.68 (2H, s).

Process 5

Compound I-165 (180 mg 78.0%) was obtained as colorless crystals from compound 181
(240 mg, 0.68 mmol) by process 6 of Example 54.

M.p.: >300 °C Recrystallization solvent : acetone

M.p.: 280 °C Recrystallization solvent : acetone

Elemental analysis for C,H,,CIFN,O

Caled. (%): C, 61.88; H, 3.83; N, 15.19; C], 9.61; F, 5.15.

Found. (%): C, 61.50; H, 3.69; N, 15.02; Cl, 10.02; F, 4.94.

NMR (DMSO-do ¢:2.51(3H, s), 4.05 (2H, s), 7.12-7.20 (2H, m), 7.35-7.41 (2H, m), 8.11
(1H, s), 8.85 (2H, s), 13.00 (1H, s), 13.78 (1H, s).

Compound I-166 was prepared in a same manner similar to Example 57.

/_IN OH
N N
N “—Me
‘N
cl H
|-166

Compound I-166

~ A colorless crystal, the yield was 65 %.

M.p.: 293 °C Recrystallization solvent : acetone
Elemental analysis for CyH,;CIN,O
Calcd. (%): C, 65.84; H, 4.70; N, 15.36; Cl, 9.72.

"Found. (%): C, 65.84; H, 4.57; N, 15.38; Cl, 9.84.

NMR (DMSO-dg &:2.51 (3H, s), 2.98 (4H,m), 7.15-7.32 (5H, m), 8.10 (1H, s), 8.78 (1H,
s), 13.00 (1H, s), 13.85 (1H, s).
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184 I__>—SMe
185

R R

—_— Q__(NN Ts - QNN 0
.-Process 4 Process
' Ojﬁ »—SMe O)\fﬁ: —SMe

N

186
I-1 67

Process 1

To a solution of dioxane - water (2:1 v/v, 60 ml) of compound 182 (3.93 g, 13.6 mmol)
described in the document (J. Heterocycl. Chem., 21, 401-406, (1984)) was added
lithium hydrox1de (688 mg, 28.2 mmol) at room temperature, and the mixture was
stirred for 2 hours. To the reaction mixture was added water (40 ml) at room

" temperature, and the mixture was acidified with 2 N hydrochloric acid. The precipitated

crystals were filtered and washed with water to give compound 183 (3.42 g, 96.0%) as

colorless crystals.

Process 2

Compound 184 (5.28 g, 84.0%) was obtained as light yellow crystals from compound
183 (3.42 g, 13.1 mmol) by process 2 of Example 9.

Process 3

Compound 185 (806 mg, 84.0%) was obtained as light blackish brown crystals from
compound 184 (1.01 g, 2.46 mmol) by process 3 of Example 9.
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Process 4

A solution of compound 185-(514 mg, 1.31 mmol) and sodium p-toluenesulfinic acid
(706 mg, 3.96 mmol) in ethanol (20 ml) was refluxed for 25 hours. Water (40 ml) was
added to the reaction mixture under ice-cooling. The precipitated crystals were filtered
and washed with water. The obtained crude crystals were recrystallized from ethanol to
give compound 186 (583 mg, 80.0%) as colorless crystals.

NMR (DMSO-dg) ¢:2.39 (3H, s), 2.87 (8H, s), 4.48 (2H, s), 7.23 (2H, m), 7.46 (4H, m),
7.88 (2H, d, J=8.4 Hz), 8.83 (1H, s).

Process .5

To a solution of dioxane - water (5:1 v/v, 8.4 ml) of compound 186 (356 mg, 0.694 mmol)
was added lithium hydroxide (33.7 mg, 1.38 mmol) at room temperature, and the
mixture was stirred for 24 hours. To the reaction mixture was added water (14 ml)

under ice-cooling and the mixture was neutralized with 2 N hydrochloric acid. The

precipitated crystals were filtered and washed with water. The obtained crude crystals
were recrystallized from ethanol to give compound I-167 (126 mg, 43.0%) as dark yellow
crystals.

M.p.: 280 - 290 °C Recrystallization solvent :ethanol

'Elemental analysis for C;;H,sFN3;03H;0)0.

Calcd. (%): C, 50.84; H, 3.04; N, 14.82; F, 5.03; S, 16.97.
Found. (%): C, 50.55; H, 2.66: N, 14.63; F, 4.86; S, 17.08.
NMR (DMSO-dg) J:2.73 (8H, s), 4.33 (2H, s), 7.20 (2H, m), 7.44 (2H, m), 8.39 (1H, s).

IR (KBr) : 3442, 1603 cm .

Example 59
Compound I-168

F
EtO S Process 1 MeON Process 2 6‘ O\ > f‘j
O OMe

188

Process 3

187
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Process 1

A suspension of N,O-dimethyl hydroxyl amine hydrochloride (467 mg, 4.78 mmol) in
tetrahydrofuran (100 ml) was cooled at ~78 °C, and 1.55 M n-butyllithium/n-hexane (6.2
ml,9.61 mmol) was added dropwise to the suspension over 5 minutes, and the mixture
was stirred for 3 minutes at the same temperature and for 12 minutes at 0 °C. The
reaction mixture was cooled at 78 °C, and a solution of compound 77 (Refer to Example
29)(529 mg,2.39 mmol) in tetrahydrofuran (56 ml) was added to the reaction mixture and
stirred for 15 minutes at the same temperature. Saturated ammonium chloride aqueous
solution was added to the reaction mixture and extracted with ethyl acetate. The
organic layer was washed with brine and dried over sodium sulfate. The residue
obtained by evaporation under reduced pressure was subjected to silica gel column
chromatography and eluted with chloroform - methanol (100:1 v/v). The fractions

containing desired compound were concentrated under reduced pressure to give

compound 187 (495 mg).

NMR (CDCly) 6:3.39 (3H, s), 3.84 BH, s), 4.42 (3H, s), 7.34 (1H, dd, J=8.4, 4.7 Hz), 7.75
(1H, d, J=8.4 Hz), 8.60 (1H, d, J=4.7 Hz).

Process 2

A solution of 2-bromo5-(p-fluorobenzil)furan (578 mg, 2.27 mmol) in tetrahydrofuran 6]
ml) was cooled to -78 °C, and 1.556 M n-butyllithium/n-hexane (1.4 ml, 2.17 mol) was
added dropwise to the solution over 2 minutes and stirred for 13 minutes at the same
temperature. A solution of compound 187 (480 mg, 2.03 mmol) in tetrahydrofuran (5 ml)
was added to the reaction mixture and stirred at the same temperature for 6 hours.
Saturated ammonium chloride aqueous solution was added to the reaction mixture, and
the mixture was extracted with ethyl acetate. The organic layer was washed with water,
brine and dried over magnesium sulfate. The residue obtained by evaporation was
subjected to silica gel column chromatography and eluted with hexane - ethyl acetate
(3:2 v/v). The fractions containing desired compound were concentrated under reduced
pressure to give compound 188 (400 mg).
NMR (CDCly) ¢:4.10(2H, s), 4.57 BH, s), 6.17 (1H, d, J=3.8 Hz), 6.99-7.06 (2H, m),
7.24-7.29 (2H, m), 7.42 (1H, dd, J=8.7, 4.5 Hz), 7.62 (1H, d, J=3.8 Ha), 7.81 (1H, dd,
J=8.7, 1.2 Hz), 8.64 (1H, dd, J=4.5, 1.2 H2).

Process 3
A solution of compound 188 (136 mg, 0.387 mmol) in methylene chloride (3 ml) was

cooled to 0 °C, and 1.0 M boron tribromide in methylene chloride (0.58 m1,0.580 mmol)
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was added to the solution, and the mixture was stirred at the same temperature for 30
minutes. Saturated sodium hydrogen carbonate solution was added to the reaction
mixture, and the mixture was extracted with chloroform. The organic layer was washed
with brine and dried over sodium sulfate. The residue obtained by evaporation under
reduced pressure was washed with a mixture of acetone - methanol (1:10) to give
yellow solids (87 mg). And the solids were recrystallized from a mixture of acetone -
methanol to give 1-168 (34 mg) as yellow crystals.

M.p.: 186-188 °C Recrystallization solvent : acetone - methanol

- NMR (CDCly 6:4.13 (2H, s), 6.26 (1H, d, J=3.8 Hz), 7.00-7.10 (2H, m), 7.24-7.30 (2H,

m), 7.48 (1H, dd, J=8.6, 4.7 Hz), 7.818 (11, d, J=3.8 Hz), 7.823 (1H, dd, J=8.6, 1.1 Hz2),
8.71 (1H, dd, J=4.7, 1.1 Hz).

‘Example 60

Compound I-169
O O O

O
® - L/ »

F Process 1 F
189 1-169

Process 1

To a solution of 6,7-dihydroxy-5H- quinoline-8-on (compound 189) (147 mg, 1.0 mmol)
described in the document (J. Chem. Soc., Perkin Trans. 1,1985, p213) in
tetrahydrofuran (3 ml) was added 1 M lithium bis(trimethylsilyl) acetamide(1.2 ml, 1.2
mmol) in tetrahydrofuran under ice-cooling with dry ice. The mixture was stirred for
45 minutes, and acid chloride (239 mg, 1.0 mmol) was added to the solution. The

mixture was warmed up naturally and stirred for 1 hour at room temperature. To the
reaction mixture was added saturated ammonium chloride solution, and the mixture
was extracted with ethyl acetate. The organic layer was washed with saturated
ammonium chloride solution, brine and dried over magnesium sulfate. The residue
obtained by evaporation under reduced pressure was subjected to silica gel column
chromatography and eluted with ethyl acetate. The fractions containing desired
compound were concentrated under reduced pressure concentrate to give compound I-
169 (88 mg, 25.0%) as oil.

Negative ESIMS m/z 348 (M-H)

Positive ESIMS m/z 350 (M+H) .

NMR (CDCl,) (enol-form : keto-form = 3 :1) &: 2.88-3.05 (4H, m), 4.00 (0.25H, s), 4.05
(0.75H, s), 4.41 (0.25H, dd, J=5.0, 9.2 Hz), 6.14 (0.25H, d, J=3.3 Hz), 6.19 (0.75H, d,

189
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J=38.3 Hz2), 6.9-7.5 (6H, m), 7.58 (0.75H, d, J=7.5 Hz), 7.68 (0.25H, d, J=8.1 Hz), 8.68
(0.75H, d, J=5.1 Hz), 8.73 (0.25H, d, J=4.8 H2).
IR (neat): 3051, 1601, 15086, 1223, 1157, 1018, 810, 735 cm.

Example 61
Compound I[-170
O
N N N N
© r = =
HNJ) Process 1 rN*/) Process 2 rN‘/) Process 3 HN‘/)
190 OMe 191 Cl OMe 192 Cl 193
O O
O N O ’N
o N2 W N/
Process 4 Process 5
194 F I-170
Process 1

To a solution of compound 190 (5.45 g, 80.0 mmol) in mnethylene chloride (160 ml), were
addéd diisopropyl ethylamine (20.9 ml, 120 mmol) and chloro methylmethyl ether (7.90
m], 104 mmol) under ice-cooling, and the reaction mixture was stirred at room
temperature for 18 hours. The reaction mixture was concentrated, and water was added
to it, and the mixture was extracted with ethyl acetate. The organic layer was washed
with water, saturated sodium hydrogen carbonate solution, brine and dried over sodium
sulfate. The resi‘dxie obtained by evaporation under reduced pressure was distilled (84-
87 °C/6 mmHg) under reduced pressure to give compound 181 (3.06 g, 34.0%) as
colorless oil. NMR (CDCly 6: 3.28 (3H, s), 5.25 (2H, s), 7.06 (1H, t, J=1.2 Hz), 7.12
(1H, s), 7.61 (1H, s).

Process 2

To a solution of compound 191 (1.12 g, 10.0 mmol) in tetrahydrofuran (40 ml) was
added 1.55 M n-butyllithium/n-hexane (6.77 ml, 10.5 mmol) at —40 °C, and the mixture
was stirred at the same temperature for 30 minutes. A solution of Weinreb amide (2.00 g,
12.0 mmol) in tetrahydrofuran (8 ml) was added to the reaction mixture at -60 °C, and
the mixture was stirred for 30 minutes at the same temperature. Water was added to
the reaction mixture, and the mixture was extracted with ethyl acetate. The organic
layer was washed with brine and dried over sodium sulfate. The residue obtained by
evaporation under reduced pressure was subjected to silica gel column chromatograpby
and eluted with n-hexane - ethyl acetate (1:1 v/v). The fractions containing desired
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compound were concentrated under reduced pressure to give compound 192 (2.19 g) as

colorless oil.

Process 3

To a solution of compound 192 (2.14 g) obtained by process 2 in dioxane (30 ml) was
added 6 N hydrochloric acid (10 ml), and the mixture was stirred at 80 °Cfor 3 hours.
The solvent was evaporated and neutralized with sodium hydroxide aqueous solution.
The precipitated crystals were filtered, washed with water and dried to give compound
193 (840 mg. 49.0%) as colorless crystals.

NMR (CDCly &:2.23 (2H, quintet, J=6.9 Hz), 3.31 (2H, t, J=7.2 Hz), 3.65 (2H, t, J=6.6
Hz), 7.27 (2H, brs), 10.58 (1H, brs).

Process 4

To a solution of compound 193 (556 mg, 3.22 mmol) in acetonitrile (16 ml) were added
potassium carbonate (890 mg, 6.44 mmol) and sodium iodide (480 mg, 3.20 mmol) under
ice-cooling, and the mixture was stirred at room temperature for 3 hours and then it
was stirred at 70 °C for 20 hours. The residue obtained by evaporation was subjected to
silica gel column chromatography and eluted with chloroform - methanol (9:1 v/v). The
fractions containing desired compound were concentrated under reduced pressure to
give compound 194 (358 mg, 82.0%) as colorless crystals. '

NMR (CDCly &: 2.39 (2H, m), 2.77 (2H, m), 4.26 (2H, m), 7.08 (1H, s), 7.34 (1H, d,
J=0.9 Hz2).

Process 5
Compound 1-170 (69 mg, 20.0%) was obtained as yellow oil from compound 194 (136
mg, 1.00 mmol) by process 1 of Example 60.
FABMS m/z 339 (M+H)+
High resolution mass analysis for C,gH,;FN,O,
Calcd. (m/z):339.1145.
Found. (m/z):339.1153.
NMR (CDCl,) (enol-form : keto-form = 1:1) &§:2.50-2.62 and 2.72-2.86 (total 1H, both m),
3.28 (1H, t, J=7.2 Hz), 4.01 and 4.05(total 2H, both s), 4.08-4.70 (total 3H, m), 6.17 and
6.6.22 (total 1H, both d, J=3.6 Hz), 6.96-7.42 (TH, m).
IR (neat) : 3014, 1660, 1508, 1227, 1213, 1205 cm'.

Example 62

191



Compound 1-171

OzN ; COOH Process 1 OpN : COOMe Q N
28 2% Lire Process 2H,N olVIeCOOMe Process 3

- 185 196 197

s
Q —_— 2 S
MeooC & N MeOOC ([ N CI F Process 5

Process 4 OMe
198
199

Meooc O L,

Process g MeOOC Process 7
201

COOH CONHi-Pr
MeOOCF Process 8 MeOOC

OMe

202 : 203

CONHi Pr
Process 9 MeOOC
I-171

Process 1

To a solution of 3-nitro salicylic acid (51 g, 279 mmol) of compound 195 in DMF (250

m]) was added potassium carbonate (77 g) and added dropwise dimethyl sulfate (58 ml)

5 keeping under 25 °C. The reaction mixture was stirred over night at room temperature,
and ammonium chloride solution was added to it, and the mixture was extracted with
ethyl acetate. The extract was washed with water, brine and dried over magnesium

sulfate. The solvent was evaporated under reduced pressure to give a crude product

(56.3 g) of compound 196 as colorless crystals.
10

Process 2

The crude product (56.3 g) of compound 196 was dissolved in a mixture of ethanol (200
m]) — dioxane (200 ml) - water (40 ml). A suspension of 10 % palladium carbon (2.82 g) in
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water (20 m]) was added to the reaction mixture, and the mixture was stirred for 5.5
hours under hydi'ogen atmosphere. The reaction mixture was filtered through celite pad,
and the filtrate was evaporated under reduced pressure. Water (300 ml) was added to
the residue, and the reaction mixture was extracted twice with ether. The extract was
washed with water, brine and dried ovef magnesium sulfate. The solvent was
evaporated under reduced pressure to give a crude product (48.4 g, 266 mmol) of

compound 197 as oil.

Process 3
Compound 198 (78.5 g, 237.0 mmol, 89.1%) was obtained as crystals from compound

109 (47.0 g, 279 mmol) of Example 40 and the crude product (48.4 g, 266 mmol) of
compound 197 of Example 40.
M.p.: 90 - 92 °C

Process 4

Compound 199 (24.2 g, 28.5%) was obtained as crystals from compound 198 (78.0 g,
235 mmol) by process 3 of Example 40.
M.p.: 126 - 127 °C

Process 5

Compound 200(19.3 g, 89.2%) was obtained as crystals from compound 199 (23.9 g,
66.4 mmol) by process 4 of Example 40.
M.p.: 60-60.5 °C

Process 6

To a solution of Compound 200 (32.3 g, 99.2 mmol) in acetic acid (400 ml) were added
sodium acetate (10.4 g, 127 mmol) and a solution of bromine (5.62 ml, 109 mmol) in
acetic acid (10 ml) was added dropwise over 15 minutes. The mixture was stirred at
room temperature for 1 hour 40 minutes, and sodium acetate (10.4 g, 127 mmol) and a
solution of bromine (5.62 ml, 109 mmol) in acetic acid (10 ml) were added to the reaction
mixture in the same way. The mixture was stirred for 1.5 hours, and sodium acetate
(20.4 g, 249 mmol) was added to the reaction mixture, and the mixture was stirred
under ice-cooling. To the reaction mixture were added 10 % sodium hydrogen sulfite
aqueous solution (260 ml) and water (250 ml), and the mixture was stirred for 30
minutes. The precipitated crystals were filtered and washed with water. The obtained
crystals were dissolved in ethyl acetate (600 ml) and washed successively with 10 %
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sodium hydrogen sulfite aqueous solution, sodium hydrogen carbonate aqueous solution
water, and dried over magnesium sulfate. The crystallized residue obtained by
evaporation under reduced pressure was recrystallized from acetone - hexane to give
compound 201 (37.4 g, 92.5 mmol, 93.2%) as crystals.

M.p. 110-111 °C

Process 7

To a suspension of compound 201 (3.05 g, 7.55 mmol), palladium acetate (II) (339 mg,
1.51 mmol) and 1,3-bis(diphenyl phosphino)propane (781 mg, 1.89 mmol) in
dimethylsulfoxide (60 ml) were added triethylamine (10.5 ml, 75.3 mmol) and water (15
ml) at room temperature. The mixture was stirred at room temperature for 30 minutes,
and then it was stirred at room temperature for 1 hour under carbon monoxide
atmosphere of 1 atm and 2 hours at 70 °C. The reaction mixture was diluted with ethyl
acetate (120 ml) and water (120 ml), and it was filtrated through celite pad. The filtrate
was washed with ethyl acetate (60 ml) and water (60 ml). Ethyl acetate was evaporated
under reduced pressure, and 10 % citric acid solution (60 ml) was added to the residue.
The precipitated crystals were filtered, washed with water and recrystallized from ethyl
acetate - methanol (1:1 v/v) to give compound 202 (2.16 g, 68.5 mmol,78.0%) as dark
brown crystals. '

i

Process 8 .

To a suspension of compound 202 (199 mg, 0.539 mmol) and 1-hydroxy benzotriazole
(7.5 mg, 0.066 mmol) in DMF (2 ml) were added isopropyl amine (0.056 ml, 0.66 mmol)
and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (125 mg, 0.652
mmol) at room temperature, and the mixture was stirred for 90 minutes. Water (4 ml)
was added dropwise to the reaction mixture at room temperature. The precipitated
crystals were filtered and washed with water to give compound 203 (194 mg, 88.0%) as

colorless crystals.

Process 9

To a solution of compound 203 (90.0 mg, 0.219 mmol) in methylene chloride (4.5 ml)
was added dropwise 1 M boron tribromide (0.880 ml, 0.880 mmol) in methylene chloride
under ice-cooling, and the mixture was stirred for 30 minutes. Water (9 ml) was added
to the reaction mixture under ice-cooling. The precipitated crystals were filtered,

 washed with water and recrystallized with ethyl acetate to give a title compound I-171

(31.6 mg, 0.08mmol, 36.0%) as dark brown crystals.

194
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M.p.: 210-212 °C Recrystallization solvent: ethyl acetate
NMR (DMSO-dg) &:1.16 (6H, d, J=6.9 Hz), 3.93 (3H, s), 4.10 (1H, m), 4.23 (2H, s), 7.16
(2H, m), 7.35 (2H, m), 7.96 (1H, s), 8.42 (1H, brd), 8.51 (1H, m), 8.90 (1H, m).

Compound I-172 to I-179 were prepared in a same manner similar to Example 18 and

Example 62.
1-172 : R=NH,

COR 1173 : R=NHMe
O = O 1-174 : R=NHEt
MeOOC N’ F 1-175 : R=NHn-Pr
OH

1-176 : R=piperidine
1-177 : R=NHBn
1172~ 1179 178 : R=NMe,
- 1-179 : R=OMe

Compound 1-172

M.p.: 247 - 249 °C Recrystallization solvent: methanol - isopropanol

NMR (DMSO-dy) ¢:3.93(3H, s), 4.23 (2H, s), 7.15 (2H, m), 7.35 (2H, m), 7.48 (1H, brs),
8.06 (1H, brs), 8.11 (1H, s), 8.73 (1H, d, J=4.2 Hz), 8.90 (1H, d, J=4.2 Hz).

Compound 1-173

M.p.: 219 - 221 °C Recrystallization solvent: methanol

NMR (DMSO-dy) "6: 2.81 (3H, d, J=4.2 Hz), 3.93 (3H, s), 4.22 2H, s), 7.15 (2H, m), 7.35
(2H, m), 8.04 (1H, s), 8.52 (1H, brt), 8.67 (1H, m), 8.90 (1H, m).

Compound I-174

M.p.: 198-200 °C Recrystallization solvent: ethyl acetate

NMR (CDCly) 6:1.30 (3H, t, J=7.2 Hz), 3.49 - 3.59 (2H, m), 4.03 (3H, s), 4.14 (2H, s),
6.99 (2H, t, J=8.7 Hz), 7.14 — 7.27 (2H, m), 8.02 (1H, s) 8.64 (1H, d, J=2.1 Hz), 8.80 (1H,
d, J=2.1 Hz).

Compound I-175
M.p.: 190-193 °C Recrystallization solvent: acetone - ether

'NMR (CDCly &:1.02(3H, t, J=7.5Hz), 1.68(2H, m), 3.46(2H, m), 4.043H, s), 4.15(2H, -

s), 6.06(2H, m), 6.99(2H, m), 7.17(1H, m), 8.04(1H, s), 8.64(1H, s), 8.83(1H,s).

Compound I-176
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NMR (CDCl,) &:1.00-1.60 (2H, m), 1.60-1.80 (4H, m), 3.10-3.20 (2H, m), 3.40-4.00 (2H,
m), 4.09 (3H, s), 4.34 (2H, s), 7.04-7.21 (2H, m), 7.22-7.28 (2H, m), 8.06 (1H, s), 8.49 (1H,
s), 9.45 (1H, d, J=1.5Hz).

Compound I-177

M.p.: 228 - 230 °C Recrystallization solvent: methanol

NMR (DMSO-dg) J:3.92 (3H, s), 4.21 (2H, s), 4.49 2H, d, J=5.7 Hz), 7.15 (2H, m), 7.28
(2H, m), 8.09 (1H, s), 8.62 (1H, s), 8.91 (1H, s), 9.14 (1H, brt).

Compound I-178

M.p.: 158-161 °C Recrystallization solvent: ethyl acetate

NMR (CDCly) &:2.82 (3H, s), 3.17 (3H, ), 4.02 (3H, s), 4.15 (2H, s), 6.14 (1H, br.s), 7.01
(2H, t, J=8.7 Hz), 7.13 — 7.19 (2H, m), 7.87 (1H, d, J=2.1 Hz), 7.89 (1H, s), 8.85 (1H, d,
J=2.1 Hz), 11.94 (1H, br.s).

Compound I1-179

M.p.: 159-163 °C Recrystallization solvent: acetone - isopropanol

NMR (CDCly) &:3.96(3H, s), 4.07(3H, s), 4.20(2H, s), 7.01(2H, m), 7.20(2H, m), 8.76(1H,
s), 8.88(1H, s), 9.30(1H,s).

Example 63 -
Compound I-180
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MeOOC N Fp ess 1 P
St rocess 1 HooC rocess 2
201
Br OOH
N [ N
EtOOCF Process 3 Et0OC O N’ 0 F
e
142 OMe
204
ONMe, ONMe,
= N
. —_—— ———
Process 4 EtOOC 0 N, O F Process 5 EtOOC O N/ O F
OMe OH
205 1-180

Process 1 -
To a solution of compound 201 (1.5 g, 3.71 mmol) in tetrahydrofuran (12.5 ml)-

‘methanol (12.5 ml) was added 2 N sodium hydroxide aqueous solution (2.20 ml, 4.45

mmol) under ice-cooling, and the mixture was refluxed for 30 minutes. 2 N hydrochloric
acid (2.2 m}) and water (75 ml) were added to the reaction mixture at room temperature,

“and the mixture was stirred for 30 minutes under ice-cooling. The precipitated crystals

were filtered and washed with water to give compound 141 (1.4 g, 97.0%). .
NMR (CDCly) 6&: 4.23 (2H, s), 4.49 (3H, s), 7.01-7.09 (2H, m), 7.17-7.29 (2H, m), 8.31
(1H, d, J=1.8 Hz), 8.49 (1H, s), 8.66 (1H, d, J=1.8 Hz), 11.40 (1H, brs).

Process 2

To a solution of compound 141 (1.4 g, 3.569 mmol) in methylene chloride (30 ml) were
added 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (827 mg, 4.31
mmol) and 1-hydroxy benzotriazole (666 mg, 4.31 mmol) at room temperature, and the
mixture was stirred for 40 minutes. Ethanol (20 ml) and triethylamine (0.60 ml, 4.31
mmol) were added to the reaction mixture, and the mixture was refluxed for 1 hour. The
reaction mixture was cooled and evaporated under reduced pressure. Ice water was
added to the residue, and the mixture was extracted with ethyl acetate. The organic
layer was washed successively with water, saturated sodium hydrogen carbonate

solution, brine and dried over magnesium sulfate. The residue obtained by evaporation
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under reduced pressure was purified with column chromatography (ethyl acetate: n-
hexane = 1:2 - 1:1) to give compound 142 (1.30 g, 87.0%).

NMR (CDCly) &:1.45 3H,t, J=7.2 Hz), 4.21 (2H, s), 4.21 BH, ), 4.45 (2H, q, J=7.2 H2),
6.99-7.08 (2H, m), 7.16-7.29 (2H, m), 8.41 (1H, s), 8.24 (1H, d, J=2.1 Hz), 8.85 (1H, 4,
J=2:1 Hz).

Process 3
Compound 204 (2.38 8, 87.0%) was obtained as pale yellow crystals from compound

142 (3.0 g, 7.18 mmol) by process 7 of Example 62.

NMR (CDCly 6:1.37 (3H, t,J=7.1 Hz), 4.18 (3H, s), 4.25 (2H, 9), 4.38 (2H, q, =7.1 H2),
7.13-7.20 (2H, m), 7.34-7.40 (2H, m), 8.45 (1H, s), 8.98 (1H, d, J=2.0 Hz), 9.18 (1H, d,
J=2.0 Hz), 13.40 (1H, brs).

Process 4
Compound 205 (173 mg, 81.0%) was obtained as colorless crystals from compound 204

(200 mg, 0.52 mmol) by process 8 of Example 62.

NMR (CDCly) 6:1.44 (3H, t, J=7.2 Hz), 2.83 (3H, s), 3.20 3H, s), 4.15 (2H, s), 4.23 BH,

g), 4.44 2H, q, J=7.2 H2), 6.98-7.05 (2H, m), 7.14-7.20 (2H, m), 7.83 (1H, 8), 7.89 (1H, d,’

J=2.1 Hz), 8.85 (1H, d, J=2.1 Hz).

[}

Process § :

A title compoundu 1-180 (80 mg, 55.0%) was obtained pale yellow crystals from
compound 205 (170 g, 0.41 mmol) by process 9 of Example 62.

M;p.:127 .128°C Recrystallization solvent: methanol - diisopropylether

NMR (CDCly) 6:1.46 BH, t, J=1.2 Hz), 2.80 (3H, 9), 3.17 (3H, s), 4.15 (2H, s), 4.48 (2H,
q, J=7.2 Hz), 6.96-7.07 (2H, m), 7.12-7.22 (2H, m), 7.84 (1H, 4, J=2.1 Hz), 7.90 (1H, s),
8.86 (1H, d, J=2.1 Hz), 12.07 (1H, brs).

Compound 1-181 to 1-190 were prepared in a same manner similar to Example 63.
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I-181 : R1=Et R2=NHMe
. N 1-183 : R1=Et R2=NHn-Pr
LY U 184 : R1=Et  R2=piperidine
R,00C N F 1185 : R1=Et R2=NHCH,CH,OH
OH I-186 : R1=Et R2=NHBn
-181 ~ 1-190 -187 : R1=.Et R2=NHPh
I-188 : R1=i-Pr R2=NH,
-189 : R1=i-Pr R2=NHMe
1-190 : R1=i-Pr R2=NMe,

Compound I-181
M.p.:208 - 210°C Recrystallization solvent : methanol

'NMR (CDCly) &:1.48 (3H, t, J=7.2 Hz), 3.75 (3H, d, J=3.9 Hz), 4.16 (2H, s), 4.50 (2H, q,

J=7.2 Hz), 6.07 (1H, brs), 6.95-7.05 (2H, m), 7.12-7.23 (2H, m), 8.06 (1H, s), 8.67 (1H, s),
8.30 (1H, s), 12.15 (1H, brs).

Compound 1-182

M.p.: 1563-155 °C Recrystallization solvent: ethyl acetate

NMR (CDCly 6:1.35 (3H, t, J=7.1 Hz), 1.51 (8H, t, J=7.1 Hz), 3.567 (2H, q, J=7.1 H2),
4.28 (2H, s), 4.55 (2H, q, J=7.1 Hz), 6.91 (1H, brs), 7.03-7.12 (2H, m), 7.18-7.28 (2H, m),
8.36 (1H, s), 9.22 (1H, s), 9.40 (1H, s), 12.26 (1H, brs).

Compound I-183 '

M.p.: 134-137 °C Recrystallization solvent: ethyl acetate

NMR (CDCly ¢:1.04 (3H, t, J=7.2 Hz), 1.50 (3H, t, J=7.0 Hz), 1.66-1.79 (2H, m), 3.49
(2H, q, J=6.5 Hz), 4..23(2H, s), 4.562 (2H, q, J=7.0 Hz), 6.93 (1H, brs), 7.01-7.09 (2H, m),
7.18-7.28 (2H, m), 8.28 (1H, s), 9.07 (1H, s), 9.16 (1H, ).

Compound 1-184

M.p.: 140-143 °C Recrystallization solvent: ethyl acetate

NMR (CDCly) 6:1.10-1.50 (2H, m), 1.48 (38H, t, J=7.1 Hz), 1.60-1.74 (4H, m), 3.06-3.22
(2H, m), 3.54-3.96 (2H, m), 4.37 (2H, s), 4.54 (2H, q, J=7.1 Hz), 7.03-7.12 (2H, m), 7.21-
7.29 (2H, m), 8.06 (1H, s), 8.47 (1H, s), 9.50 (1H, s), 12.39 (1H, brs).

Compound I-185

M.p.: 194 - 195°C Recrystallization solvent : ethyl acetate - methanol
NMR (CDCly) 6:1.48 (3H, t, J=7.2 Hz), 3.65-3.74 (2H, m), 3.86-3.95 (2H, m), 4.14 (2H,
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s), 4.51 (2H, q, J=1.2 H2), 6.57 (1H, brs), 6.94-7.05 (2H, m), 7.12-7.23 (2H, m), 8.07 (1H,
s), 8.62 (1H, s), 8.81 (1H, d, J=2.1 Hz), 12.13 (1H, brs).

Compound 1-186

M.p.: 214-217 °C Recrystallization solvent: ethyl acetate

NMR, (CDCly) &:1.46 (8H, t, J=7.1 Hz2), 4.15 (2H, ), 4.49 (2H, q, J=7.1 Hz), 4.70 (2H, 4,
J=5.7 Hz), 6.35 (1H, brs), 6.95-7.04 (2H, m), 7.13-7.21 (2H, m), 7.31-7.42 (5H, m), 8.08
(1H, s), 8.67 (1H, ), 8.83 (1H, d, J=1.5 Hz), 12.14(1H, brs).

Compound I-187

M.p.:168°C Recrystallization solvent : ethyl acetate - diisopropylether

NMR, (CDCly) &: 1.49 (3H, t, J=6.9 Hz), 4.15 (2H, s), 4.53 (2H, q, J=6.9 Hz), 6.94-7.70
(9H, m), 7.77 (1H, brs), 8.23 (1H, ), 8.72 (1H, s), 8.87 (1H, d, J=1.8 Hz), 12.17 (1H, brs).

Compound 1-188

M.p'.: 218-219 °C Recrystallization solvent: acetone - ethyl acetate

NMR. (CDClp) &:1.45 (6H, d, J=6.3 Hz), 4.17 (2H, s), 5.39 (1H, sep, J=6.3 Hz), 5.92 (2H,
brs), 6.96-7.04 (2H, m), 7.14-7.21 (2H, m), 8.17 (1H, s), 8.76 (1H, s), 8.84 (1H, s), 12.29
(1H, brs).

Compound I-189°

M.p.: 208-209 °C 'Recrystallization solvent: acetone - methanol

NMR (CDCl,) &: 1.46 (6H, d, J=6.2 Hz), 3.08 (3H, d, J=3.9 Hz), 4.16 (2H, s), 5.39 (1H,
sep, J=6.2 H2), 6.07 (1H, brs), 6.96-7.03 (2H, m), 7.15-7.21 (2H, m), 8.03 (1H, s), 8.67 (1H,
s), 8.84 (1H, s), 12.23 (1H, brs).

Compound I-190
NMR (CDCly) &:1.43 (6H, d, J=6.3 Hz), 2.78 (3H, s), 3.17 (8H, s), 4.16 (2H, ), 5.36 (1H,
sep, J=6.3 Hz), 6.97-7.06 (2H, m), 7.12-7.20 (2H, m), 7.82 (1H, s), 7.89 (1H, s), 8.87 (1H,

d J=2.1 Hz), 12.23 (1H, brs). -

Example 64
Compound 191
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HOOC ‘ N’ | F Process 1 OS O O Process 2
OMe N O OMe
14 206
COOH
Meoc“: ‘ Meoc“: ‘ Process 4
Process 3
208
CONMe2 ONMe,
MeOCF Process 5 MeOC O O
OMe
209 [-191

Process 1

To a solution of compound 141 (390 mg, 1.0 mmol) in tetrahydrofuran (20 ml) were
added 2,2'-dipyridyldisulfide (242 mg, 1.1 mmol) and triphenyl phosphine (288 mg, 1.1
mmol). After being stirred for 2 hours, 2,2-dipyridyldisulfide (242 mg, 1.1 mmol) and
triphenyl phosphine (288 mg, 1.1 mmol) were added to the reaction mixture. The
reaction mixtux;e'was allowed to stand over night and evaporated under reduced
pressure. The residue was subjected to column chromatography and crystallized from
diisopropyl ether to give compound 206 (436 mg, 90%).

Process 2

To a solution of compound 206 (2.20 g, 4.55 mmol) obtained by process 1 in
tetrahydrofuran (50 ml) was added 1M methyl magnesium bromide (5.0 ml, 5.0 mmol)
under ice-cooling with dry ice. After 40 minutes, 1M methyl magnesium bromide (0.9 m],
0.9 mmol) was added to the reaction mixture. After 15 minutes, saturated ammonium
chloride solution was added to reaction mixture, and the mixture was extracted twice
with ethyl acetate. The organic layer was washed with water, brine and dried over
magnesium sulfate. The solvent was evaporated, and the residue was subjected to
column chromatography and crystalhzed with n-hexane - diisopropyl ether to give
compound 207 (1.64 g, 93.0%).
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Process 3
Compound 207 (1.6 g 4.2 mmol) obtained by process 2 was reacted with a same

manner similar to process 7 of Example 62 to give compound 208 (1.18 g, 3.34 mmol,

80.5%) as colorless crystals.

Process 4
Compound 208 (194.3 mg, 0.55 mmo) obtained by process 3 was reacted with a same
manner similar to process 8 of Example 62 to give compound 209 (148 mg, 0.39 mmoll,

70.7%) as colorless crystals.

Process 6

Compound 209 (100.0 mg, 0.26 mmol) obtained by process 4 was reacted with a same
manner similar to process 3 of Example 45 to give a title compound I-191 (51.8 mg, 0.39
mmol, 54.4%) as light green crystals.
M.p.:141 - 142 °C Recrystallization solvent : ethanol - isopropyl ether
NMR (CDCly) &: 2.74 (3H, s), 2.80 (3H, s), 3.18(3H, s), 4.16 (2H, s), 6.96-7.06(2H, m),
7.10-7.20 (2H, m), 7.80 (1H, s), 7.80-7.86 (1H, m), 8.82-8.90(1H, m).

Compound 1-192 to 1-243 were prepared in a same manner similar to process 3 of

Example 45, process 7 and 8 of Example 62 and Example 64.
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-192 :
1-193:
1-194 :
-195:
1-196 :
1-197 .
1-198:
1-199 :
1-200 :
: R1=NHEt

1-201

1-202:
1-203 :
[-204 :
1-205 :
1-206 :
i-207 :
1-208 ;
|-209 :
1-210:
R ‘—‘NHCHzCHzoMe

[-211

-212:
-213:
: R1=NMe2
1-215 :
1-216 :
1-217:
1-218:

-214

R1=NHa

R1=NHMe
R1=NHi-Pr
Ri=piperidine
R1=NHCH,CH,OMe
R1=NHBn
R1=NHPh
R1=NHMe

R1=NHi-Pr
R=piperidine

R1 :NHCHzCHzOMe
R1=NHBn

R1=NHPh

R1 =NM62

R1=NH»

R1=NHEt
R1=NHi-Pr

R1=NH,
R1=NHMe

R1=OMe
R1=NH>
R1=NHMe *
R1=NMe, .

Compound I-192
M.p.: 230-232 °C Recrystallization solvent : diethylether
NMR ODMSO) &: 2.76 (3H, s), 4.23 (2H, s), 7.12-7.18(2H, m), 7.32-7.37 (2H, m), 7.46
(1H, brs), 8.05 (1H, brs), 8.13 (1H, s), 8.75 (1H, s), 8.89 (1H, s).

Compound I-193
M.p.: 207 - 209 °C Recrystallization solvent : ethanol - diethylether
NMR (DMSO) &: 2.76 (3H, s), 2.81 (3H, d, J=4.4Hz), 4.22 (2H, s), 7.12-7.18(2H, m),
7.22-7.36 (2H, m), 8.07 (1H, s), 8.52 (1H, d, J=4.7Hz), 8.70 (1H, s),.8.90 (1H, s).

Compound 1-194
M.p.: 211 - 213 °C Recrystallization solvent : ethanol - diethylether
NMR (DMSO) &:1.17 (6H, d, J=6.6Hz), 2.75 (3H, s), 4.10 (1H, sept, J=6.7Hz), 4.23 (2H,

COR,

N
OH

[-192 ~ 1-243

R2=Me

R2=Me

R2=Me

R2=Me

R2=Me

R2=Me

R2=Me

R2=Et

R2=Et

R2=Et

R2=Et

R2=Et

R2=Et

R2=Et

R2=Et

R2=Et

R2=i-Bu

R2=i-Bu

R2=i-Bu

R2=i-Bu
R2=cyclohexane
R2=cyclohexane
R2=cyclohexane
R2=cyclohexane
R2= -(CH2)30Me
R2= -(CHy)30Me
R2= -(CHp)3OMe

203

{-219:
1-220 :
: R1=NHEt
1-222 .
1-223 :
1-224 :
1-225 :
1-226 :
1-227 :
1-228 :
1-229 :
1-230 :
: R1=NHEt
1-232:
1-233:
|-234 :
1-235 :
1-236 :
1-237 :
1-238 :
1-239 :
1-240 :
: R1=NHEt

1-221

{-231

1-241

1-242 :
-243 :

R1=NH,
R1=NHMe

R1=NHi-Pr
Ry=piperidine
R1=NHCH,CH,OMe
R1=NHBn

R1=NHPh

R1 =NM92

R1=OMe

R1=NHj,

R1=NHMe

R1=NHi-Pr
R=piperidine
R1=NHCH,CH>OMe
R1=NHBn
R1=NHPh

R1=NMey

R1=0OMe

R1=NH>

R1=NHMe

R1=NHBn
R1=NM92

R2=Ph
R2=Ph

R2=Ph

R2=Ph

R2=Ph

R2=Ph

fR2=Ph

R2=Ph

R2=Ph

R2=Ph
R2=4-F-Ph
R2=4-F-Ph
R2=4-F-Ph
R2=4-F-Ph
R2=4-F-Ph
R2=4-F-Ph
R2=4-F-Ph
R2=4-F-Ph
R2=4-F-Ph
R2=4-F-Ph
R2=2-thiophen
R2=2-thiophen
R2=2-thiophen
R2=2-thiophen
R2=2-thiophen
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s), 7.12-7.18(2H, m), 7.32-7.37 (2H, m), 7.98 (1H, s), 8.39 (1H, d, J=7.7Hz), 8.563 (1H, s),
8.90 (1H, ). '

Compound I-195

M.p..191 - 193 °C Recrystallization solvent : ethanol — isopropyl ether

NMR (CDCl) &: 1.00-1.80 (6H, m), 2.73 (3H, s), 3.00-3.12 (2H, m), 3.48-4.02 (2H, m),
4.16(2H, 9), 6.98-7.08 (2H, m), 7.14-7.22 (2H, m), 7.74 (1H, s), 7.78-7.82 (1H, m), 8.86-
7.92(1H, m).

Compound 1-196

M.p.:180 - 183 °C Recrystallization solvent :ethyl acetate — isopropyl ether

NMR (CDCly) 6:2.78 (3H, s), 3.40 (3H, s), 3.58-3.64(2H, m), 3.66-3.74(2H, m), 4.16 (2H,
5), 6.87-6.49(1H, m), 6.96-7.04(2H, m), 7.14-7.21 (2H, m), 8.04(1H, s), 8.64-8.67(1H, m),
8.77-8.84(1H, m). '

Compound I-197 N

M.p.:208 - 210 °C  Recrystallization solvent : ethanol - diethylether

NMR (DMSO0) &: 2.75 (3H, s), 4.22 (2H, s), 4.51 (2H, d, J=6.1H2), 7.12-7.18(2H, m),
7.27-7.34 (5H, m), 7.33-7.37 (2H, m), 8.13 (1H, s), 8.66 (1H, s), 8.91 (1H, ¢), 9.12 (1H, ¢,
J=5.5Hz).

Compound I-198

M.p.: 212-215 °C Recrystallization solvent :isopropyl ether

NMR (CDCly) 6: 2.76 (3H, s), 4.11 (2H, s), 6.92-7.02 (2H, m), 7.10-7.28(3H, m), 7.38-
7.46 (2H, m), 7.60-7.70(2H, m), 7.80-8.08(1H, brs), 8.12 (1H, s), 8.60-8.66 (1H, m), 8.72-
8.80 (1H, m).

Compound 1-199

M.p.: 217 - 219 °C Recrystallization solvent : ethanol

NMR (CDCly &:1.30 (3H, t, J=7.2 Hz), 3.19 (2H, q, J=7.2 H2), 4.18 (2H, s), 5.85 (2H,
bs), 6.97-7.03 (2H, m), 7.16-7.20 (2H, m), 8.19 (1H, s), 8.77 (1H, ), 8.80 (1H, 4, J=2.0Hz).

Compound 1-200

‘M.p.:214-216°C Recrystallization solvent : ethanol

NMR (CDCly) 6:1.29 (3H, t, J=7.2 Hz), 3.07 3H, d, J=4.0 H2), 3.18 (2H, q, J=7.2 H2),
4.16 (2H, s), 6.09 (1H, bs), 6.97-7.04 (2H, m), 7.16-7.20 (2H, m), 8.05 (1H, s), 8.68 (1H, s),

204
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8.79 (1H, d, J=2.1 Ha).

Compound I-201

M.p.:194-195°C Recrystallization solvent : ethanol

NMR (CDCly) &:1.29 (3H, t, J=7.2 Hz2), 1.29 (3H, t, J=7.2 H2), 3.17 (2H, q, J=7.2 Hz),
3.50-3.59 (2H, m), 4.16 (2H, s), 6.07 (1H, bs), 6.97-7.03 (2H, m), 7.16-7.21 (2H, m), 8.03
(1H, s), 8.63 (1H, d, J=1.8Hz), 8.79(1H, d, J=1.8Hz).

Compound I-202

M.p.:196-197°C Recrystallization solvent : ethanol

NMR (CDCly) 6:1.29 (3H, t,-J=7.2 Hz), 1.29 (6H, d, J=6.5 Hz), 3.19 (2H, q, J=7.2 Hz),
4.17 (2H, s), 4.25-4.40 (1H, m), 5.82 (1H, bs), 6.98-7.04 (2H, m), 7.16-7.21 (2H, m), 8.01
(1H, s), 8.58 (1H, s), 8.80 (1H, d, J=2.1 H2).

Compound I-203

M.p.:136-138°C Recrystallization solvent : ethanol .
NMR (CDCly) 6:1.29 (3H, t, J=7.2 Hz), 1.00-1.75 (6H, m), 3.00-3.17 (4H, m), 3.60 (1H,
bs), 3.92 (1H, bs), 4.16 (2H, s), 6.99-7.05 (2H, m), 7.16-7.19 (2H, m), 7.77 (1H, s), 7.80
(1H, d, J=1.8 Hz), 8.88 (1H, d, J=2.1 Hz).

Compound I-204

NMR (CDCly §:1.29 (3H, t, J=7.2 Hz), 3.18 (2H, q, J=7.2 H2), 3.41 (3H, s), 3.61 (2H, 4,
J=5.0 Hz), 3.71 (2H, 4, J=5.0 Hz), 4.16 (2H, s), 6.41 (1H, bs), 6.97-7.03 (2H, m), 7.16-7.20
(2H, m), 8.07 (1H, s), 8.65 (1H, s), 8.80 (1H, d, J=2.1 Hz).

Compound 1.205
M.p.:201-203°C Recrystallization solvent : ethanol

- NMR (CDCly §:1.26 (3H, t, J=7.2 Hz), 3.14 (2H, q, J=7.2 Hz2), 4.14 (2H, s), 4.68 (2H, d,

J=5.6 Hz), 6.41 (1H, bs), 6.97-7.03 (2H, m), 7.14-7.19 (2H, m), 7.26-7.40 (6H, m), 8.06
(1H, s), 8.66 (1H, d, J=2.1 Hz), 8.77 (1H, d, J=2.1 Hz).

Compound I1-206

M.p.:196 - 197 °C Recrystallization solvent : ethanol

NMR (CDCly 4&:1.28 (8H, t, J=7.2 Hz), 3.16 (2H, q, J=7.2 Hz), 4.12 (2H, s), 6.94-7.01
(2H, m), 7.13-7.26 (3H, m), 7.40-7.45 (2H, m), 7.67 (2H, d, J=7.6Hz), 8.01 (1H, s), 8.16
(1H, s), 8.64 (1H, s), 8.78 (1H, d, J=2.1Hz).

205



15

20

P
t

25

30

35

Compound 1-207

M.p.:150-152°C Recrystallization solvent : ethanol

NMR (CDCl) 6:1.29 (3H, t, J=7.2 Hz), 2.81 3H, s), 3.14 (2H, q, J=7.2 Hz), 3.18 (3H, s),
4.16 (2H, ), 6.99-7.05 (2H, m), 7.14-7.19 (2H, m), 7.83 (1H, ), 7.84 (1H, s), 8.85 (1H, d,
J=2.1 Hz).

Compound I-208

M.p.:178 — 180 °C Recrystallization solvent : ethyl acetate — 1sopropyl ether

NMR (CDCly) &: 1.05(6H,d, J=6.7Hz), 2.30(1H, m), 3.00(2H, d, J=6.7Hz), 4.18(2H, s),
5.68-6.12(2H, brs), 6.95-7.05(2H, m), 7.14-7.24(2H, m), 8.16(1H, s), 8.74-8.78(1H, m),

.8:80-8.84(1H, m).

Compound I-209

M.p.:170 — 171 °C Recrystallization solvent : ethyl acetate

NMR (CDCly) &: 1.05(6H, d, J=6.7Hz), 1.30(3H, t, J=7.4Hz), 2.36(1H, m), 3.04(2H, d,
J=6.7Hz), 8.50-3.62(2H, m), 4.17(2H, s), 5.95-6.03(1H, m), 6.96-7.05(2H, m), 7.14-
7.24(2H, m), 8.02(1H, s), 8.60-8.64(1H, m), 8.79-8.82(1H, m).

Compound 1-210
M.p.:171 - 173 °C Recrystallization solvent : ethanol — isopropyl ether
NMR (DMSO) 6:"0.97(6H, d, J=6.4Hz), 1.17(6H, d, J=6.4Hz), 2.23(1H, sept, J=6.7Hz2),

- 3.07(2H, d, J=6.7Hz), 4.04-4.16(1H, m), 4.23(2H, s), 7.12-7.18(2H, m), 7.32-7.36(2H, m),

7.96(1H, &), 8.38(1H, d, J=7.6Hz), 8.52(1H, d, J=1.8Hz), 8.89(1H, d, J=1.5Hz).

Compound I-211

M.p.:140 — 142 °C Recrystallization solvent : ethanol — isopropyl ether

NMR (DMSO) 6: 0.97(8H, d, J=6.7Hz), 2.24(1H, sept, J=6.7Hz), 3.07(2H, d, J=6.7H),
3.29(3H, s),3.30-3.49(4H, m), 4.22(2H, s), 7.12-7.18(2H, m), 7.32-7.36(2H, m), 8.03(1H, s),
8.62(1H, d, J=1.8Hz), 8.65(1H, brs), 8.89(1H, d, J=2.1Hz).

Compound I-212

M.p.: 260 - 262 °C Recrystallization solvent : ethyl acetate

NMR (CDCly ¢:1.30-2.00(10H, m), 3.38-3.49(1H, m), 4.18(2H, s), 5.70-6.00(1H, brs),
6.96-7.04(2H, m), 7.16-7.22(2H, m), 8.15(1H, s), 8.72-8.76(2H, m), 8.80-8.82(1H, m).
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Compound 1-213

M.p.:163 - 164 °C Recrystallization solvent : isopropyl ether

NMR (CDCly) 6:1.20-2.00(10H, m), 3.08(3H, d, J=2.3Hz), 3.36-3.48(1H, m), 4.16(2H, s),
6.00-6.11(1H, m), 6.96-7.04(2H, m), 7.14-7.20(2H, m), 8.01(1H, s), 8.62-8.68(1H, m),
8.78-8.82(1H, m).

Compound I1-214

NMR (CDCly) ¢:1.06-2.00(10H, m), 2.80(3H, s), 3.19(3H, s), 3.28-3.44(1H, m), 4.16(2H,
§), 6.96-7.08(2H, m), 7.10-7.20(2H, m), 7.78-7.86(2H, m), 8.80-8.92(1H, m), 13.6-14.2(1H,
brs).

Compound I-215

M.p.:163 - 164 °C Recrystallization solvent : isopropyl ether — isopropanol

NMR (CDCly) §:1.20-2.00(10H, m), 3.08(3H, d, J=2.3Hz), 3.36-3.48(1H, m), 4.16(2H, s),
6.00-6.11(1H, m), 6.96-7.04(2H, m), 7.14-7.20(2H, m), 8.01(1H, s), 8.62-8.68(1H, m),
8.78-8.82(1H, m).

" Compound I-216

M.p.:165°C Recrystallization solvent : ethyl acetate

NMR (CDCly) ¢: 2.04-2.14 (2H, m), 3.25 (2H, t, J=7.5 Hz), 3.37 (8H, s), 3.52 (2H, t,
J=56.7 Hz), 4.17 (2H, s), 5.94 (2H, brs), 6.96-7.05 (2H, m), 7.14-7.22 (2H, m), 8.23 (1H, s),
8.81 (2H,s). .

Compound 1-217

M.p.:148°C Recrystallization solvent : ethyl acetate — diisopropyl ether

NMR (CDCly ¢:2.03-2.14 (2H, m), 3.07 (3H, d, J=5.1 Hz), 3.23 (2H, t, J=7.5 Hz), 3.37
(3H, s), 3.51 (2H, t, J=6.0 Hz), 4.16 (2H, s), 6.16 (1H, brs), 6.95-7.05 (2H, m), 7.14-7.22
(2H, m), 8.08 (1H, s), 8.71 (1H, s), 8.79 (1H, d, J=1.2 Hz), 12.63 (1H, brs).

Compound 1-218

M.b.:123 - 126°C Recrystallization solvent : ethyl acetate - diisopropyl ether

NMR (CDCly) 4:2.03-2.13 (2H, m), 2.81 (3H, s), 3.18 (3H, s), 3.21 (2H, t, J=7.2 H2),
3.35 (3H, s), 3.50 (2H, t, J=6.0 Hz), 4.16 (2H, s), 6.97-7.06 (2H, m), 7.12-7.20 (2H, m),
7.83 (1H, s), 7.85 (1H, s), 8.85 (1H, d, J=1.2 Hz), 13.44 (1H, brs).

Compound 1-219
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M.p.: 259 — 261 °C Recrystallization solvent : methanol

Elemental analysis for CyH,FN,O3

Caled. (%): C, 71.99; H, 4.28; F, 4.74; N, 7.00.

Found. (%): C, 71.87; H, 4.15; F, 4.63; N, 6.90.

NMR (CDCly) &: 4.20 (2H, s), 5.76 (2H, m), 7.01 (2H, m), 7.20 (2H, m), 7.54 (2H, m),
7.65 (1H, m), 7.80 (2H, m), 8.00 (1H, s), 8.82 (1H, m), 8.85 (1H, m).

Compound 1-220

M.p.: 88— 89 °C Recrystallization solvent : methanol

Elemental analysis for CysH sFN,O3(H20)06

Calcd. (%): C, 70.61; H, 4.79; F, 4.47; N, 6.59.

Found. (%): C, 70.52; H, 4.58; F, 4.33; N, 6.43.

NMR (CDCly) &:3.02 (3H, 4, J=4.5 Hz), 4.18 (2H, s), 6.00 (1H, brq), 7.01 (2H, m), 7.19
(2H, m), 7.54 (2H, m), 7.64 (1H, m), 7.78 (2H, m), 7.86 (1H, s), 8.75 (1H, m), 8.81 (1H,

m),

Compound I-221

M.p.: 70 — 72 °C Recrystallization solvent : methanol

Elemental analysis for CogHy FNoO3(H0)o 5

Caled. (%): C, 71.38; H, 5.07; F, 4.34; N, 6.40.

Found. (%): C, 71.25; H, 5.08; F, 4.32; N, 6.46.

NMR (CDCly &: 1.24 (3H, t, J=7.4 Hz), 3.50 (2H, m), 4.19 (2H, s), 5.95 (1H, brt), 7.01
(2H, m), 7.20 (2H, m), 7.63 (2H, m), 7.64 (1H, m), 7.80 (2H, m), 7.86 (1H, s), 8.72 (1H, m),
8.80 (1H, m).

Compound 1-222

M.p.: 77—-178 °C Recrystallization solvent : methanol

Elemental analysis for Co7HysFN,O3(H:0)10

Calcd. (%): C, 70.42; H, 5.4T; F, 4.13; N, 6.08.

Found. (%): C, 70.47; H, 5.32; F, 4.01; N, 5.93.

NMR (CDCly) 6:1.25 (6H, d, J=6.3 Hz), 4.19 (2H, s), 4.29 (1H, m), 5.79 (1H, brd), 7.01
(2H, m), 7.20 (2H, m), 7.53 (2H, m), 7.64 (1H, m), 7.80 (2H, m), 7.84 (1H, s), 8.67 (1H, m),
8.80 (1H, m).

Compound [-223
M.p.:150 — 151 °C Recrystallization solvent : methanol — isopropyl ether
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Elemental analysis for CooHysFN5O4

Calcd. (%): C, 74.34; H, 5.38; F, 4.05; N, 5.98.

Found. (%): C, 74.07; H, 5.25; F, 4.01; N, 5.87.

NMR (CDCly) ¢:1.12 (1H, m), 1.29 (1H, m), 1.58 (4H, m), 3.08 (2H, m), 3.50 (1H, m),
3.92 (1H, m), 4.18 2H, s), 7.03 (2H, m), 7.19 (2H, m), 7.53 (2H, m), 7.60 (1H, s), 7.63 (1H,
m), 7.75 (2H, m), 7.87 (1H, m), 8.90 (1H, m).

" Compound 1-224

M.p.:178 - 180 °C Recrystallization solvent : methanol
Elemental analysis for Cy;HyFN,O,

.Caled. (%): C, 70.73; H, 5.06; F, 4.14; N, 6.11.

Found. (%): C, 70.46; H, 4.89; F, 4.04; N, 6.03.

NMR (CDCl,) &: 8.34 (38H, s), 3.55 (2H, m), 3.65 (2H, m), 4.19 (2H, s), 6.33 (1H, brt),
7.01 (2H, m), 7.19 2H, m), 7.54 (2H, m), 7.64 (1H, m), 7.79 (2H, m), 7.90 (1H, s), 8.73
(1H, m), 8.81 (1H, m).

Compound 1-225

M.p.:164 — 165 °C Recrystallization solvent : methanol

Elemental analysis for Cg;H,3FN,O;

Caled. (%): C, 75.90; H, 4.73; F, 3.87; N, 5.71.

Found. (%): C, 75.54; H, 4.56; F, 3.82; N, 5.63.

NMR (CDCly) &:4.19 (2H, s), 4.65 (2H, d, J=5.7 Hz), 6.26 (1H, brt), 7.01 (2H, m), 7.19
(2H, m), 7.33 (5H, m), 7.52 (2H, m), 7.64 (1H, m), 7.78 (2H, m), 7.91 (1H, s), 8.76 (1H, m),
8.81 (1H, m).

Compound 1-226

M.p.:103 - 104 °C Recrystallization solvent : methanol

Elemental analysis for CgoH, FN,Op

Caled. (%): C, 75.62; H, 4.44; F, 3.99; N, 5.88.

Found. (%): C, 75.23; H, 4.24; F, 4.02; N, 5.78.

NMR (CDCl,) &: 4.16 (2H, s), 6.99 (2H, m), 7.18 (3H, m), 7.40 (2H, m), 7.53 (2H, m),
7.63 (3H, m), 7.79 (2H, m), 7.86 (1H, brs), 8.00 (1H, s), 8.77 (1H, m), 8.79 (1H, m).

Compound I-227

M.p.: 79 - 81 °C Recrystallization solvent : isopropanol
NMR (CDC1) &:2.81 (3H, s), 3.14 (3H, s). 4.18 (2H, 5), 7.02 (2, m), 7.16 (2H, m), 7.53
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(2H, m), 7.62 (1H, m), 7.65 (1H, s), 7.76 (2H, m), 7.93 (1H, m), 8.86 (1H, m), 12.73 (1H,
brs).

Compound 1-228 A

M.p.:174 — 175 °C Recrystallization solvent : methanol - chloroform

NMR (CDCly) &:3.90 (3H, s), 4.22 (2H, s), 7.03 (2H, m), 7.22 (2H, m), 7.55 (2H, m), 7.66
(1H, m), 7.80 (2H, m), 8.58 (1H, s), 8.84 (1H, m), 9.30 (1H, m). :

Compound 1-229

M.p. :243-245 °C Recrystallization solvent : ethyl acetate

NMR (d-DMSO) & 4.25 (2H, s), 7.13-7.19 (2H, m), 7.32-7.38 (4H, m), 7.43 (1H, brs),
7.83 (1H, s),7.85-7.90 (2H, m), 8.01 (1H, brs), 8.84 (1H, d, J=2.1 Hz), 8.89 (1H, d, J=2.1
Hz2).

Compound 1-230

M.i).:156 - 158 °C Recrystallization solvent : ethyl acetate — isopropyl ether

NMR (de-DMSO) &: 2.79 (8H, d, J=4.5 Hz), 4.24 (2H, s), 7.13-7.19 (2H, m), 7.32-7.38
(4H, m), 7.75 (1H, s), 7.84-7.89 (2H, m), 8.48 (1H, d, J=4.5 Hz), 8.76 (1H, d, J=1.8 H2),
8.89 (1H, d, J=1.8 Hz), 11.11(1H, brs).

Elemental analysis for CosH;sFsN,O;

Caled. (%): C, 69.44; H, 4.20; F, 8.79; N, 6.48.

Found. (%): C, 69.14; H, 4.09; F, 8.53; N, 6.43.

Compound I-231 _

M.ﬁ.:152 - 153 °C Recrystallization solvent : ethyl acetate - isopropylether

NMR (dg-DMSO) &:1.12 (3H, t, J=2.1 Hz), 3.29 (2H, m), 4.25 (2H, s), 7.13-7.19 (2H, m),
7.33-7.38 (4H, m), 7.74 (1H, s), 7.85-7.90 (2H, m), 852 (1H, t, J=5.7 Hz), 8.73 (1H, d,
J=2.1 Hz), 8.90 (1H, d, J=2.1 Hz), 10.80(1H, brs).

Elemental analysis for CogH30FsN,O4

Caled. (%): C, 69.95; H, 4.52; F, 8.51; N, 6.27.

Found. (%): C, 69.65; H, 4.48; F, 8.25; N, 6.15.

Compound I1-232

M.p.:167 — 169 °C Recrystallization solvent : ethanol

NMR (CDCly) & :1.26(6H, d, J=6.7Hz), 4.19(2H, s), 4.27-4.34(1H, m), 5.87(1H, d,
J=7.3Hz), 6.98-7.04(2H, m), 7.16-7.22(4H, m), 7.82(1H, s), 7.83-7.88(2H, m), 8.71 (1H, s),
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8.77(1H, s).

Compound 1-233

M.p.:114 - 116 °C Recrystallization solvent : methanol — isopropyl ether

NMR (CDCly 6:1.12 (1H, m), 1.31 (1H, m), 1.59 (4H, m), 3.09 (2H, m), 3.53 (1H, m),
3.91 (1H, m), 4.18 (2H, s), 7.00-7.06 (2H, m), 7.17-7.23 (4H, m), 7.58 (1H, s), 7.79-7.84
(2H, m), 7.89 (1H, d, J=1.8 Hz), 8.88 (1H, d, J=1.8 Hz), 12.07(1H, brs).

Compound I-234

M.p.:162 - 154°C NMR (CDCly ¢:3.36(3H, s), 3.54-3.60(2H, m), 3.62-3.70(2H, m),
4.19(2H, s), 6.38-6.44(1H, m), 6.98-7.06(2H, m), 7.16-7.24(4H, m), 7.80-7.90(3H, m),
8.74-8.80(2H, m).

Compound I-235

M.p.:172 - 173°C Recrystallization solvent : isopropanol

NMR (CDCly ¢ :4.19(2H,s), 4.66(2H, d, J=3.1Hz), 6.28-6.36(1H, m), 6.98-7.06(2H, m),
7.14-7.23(4H, m), 7.30-7.38(4H, m), 7.80-7.86(2H, m), 8.78-8.82(2H, m).

Compound I-236

M.p..95 - 98°C Recrystallization solvent : isopropyl ether

NMR (CDCly) 6 4.16(2H, s), 6.94-7.04(2H, m), 7.12-7.24(5H, m), 7.34-7.44(2H, m),
7.60-7.72(2H, m), 7.80-792(2H, m), 8.04(1H, s), 8.22(1H, brs), 8.54-8.90(2H, m).

Compound 1-237

M.p.:115 - 116 °C Recrystallization solvent : ethyl acetate — isopropyl ether

NMR (dg-DMSO) &: 2.79 (3H, s), 3.06 (3H, s), 4.25 (2H, s), 7.14-7.20 (2H, m), 7.32-7.39
(4H, m), 7.46 (1H, s), 7.85-7.89 (2H, m), 8.01 (1H, d, J=2.1 Hz), 8.90 (1H, d, J=2.1 Hz),
10.84(1H, brs).

Elemental analysis for CogHyoFsN,O4

Caled. (%): C, 69.95; H, 4.52; F, 8.51; N, 6.27.

Found. (%): C, 69.71; H, 4.65; F, 7.97; N, 5.99.

Compound 1-238

M.p.:181-183 °C Recrystalliz}ition solvent : methanol

NMR (de-DMSO) &: 3.86 (3H, s), 4.28 (2H, s), 7.15-7.21 (2H, m), 7.31-7.40 (4H, m),
7.84-7.89 (2H, m), 8.30 (1H, s), 8.92 (1H, d, J=2.1 Hz), 9.23 (1H, d, J=2.1 H2).
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Compound I-239

Mp . 909 - 210 °C Recrystallization solvent : methanol - acetone

NMR (de-DMSO) &: 4.25 (2H, s), 7.13-7.19 (2H, m), 7.24 (1H, dd, J=4.0, 4.9 Hz), 7.33-
7.38 (2H, m), 7.42 (1H, brs), 7.66 (1H, d, J=4.0 Hz), 7.84 (1H, ), 7.99 (1H, brs), 8.10 (1H,
4, J=4.6 Hz), 8.86 (1H, d, J=1.5 Hz), 8.90 (1H, d, J=2.1 Hz).

Compound 1-240

M.p. :200-201 °C Recrystallization solvent : methanol - acetone

NMR (CDCly) &:3.06 (3H, d, J=4.9 Hz), 4.15 (2H, s), 6.37 (1H, brd, J=4.3 Hz), 6.97-7.03
(2H, m), 7.16-7.20 (3H, m), 7.71 (1H, dd, J=0.8, 3.6 Hz), 7.77 (1H, dd, J=0.9, 4.9 Hz), 7.99
(1H, s), 8.72-8.73 (2H, m).

Compound 1-241

M.p.:174 - 175 °C Recrystallization solvent : methanol — isopropyl ether

NMR (CDCl,) &: 1.28 (3H, t, J=7.3 Hz), 3.49-3.58 (2H, m), 4.17 (2H, s), 6.18 (1H, brt),
6.97-7.03 (2H, m), 7.17-7.21 (3H, m), 7.73 (1H, dd, J=1.1, 3.8 Ha), 7.77 (1H, dd, J=0.6,
4.9 Hz), 8.00 (1H, s), 8.72-8.75(2H; m).

Compound 1-242

M.p.: 202 - 204 °C Recrystallization solvent : methanol - acetone

NMR (CDCl,) &:4.17 (2H, s), 4.68 (2H, d, J=5.8 Hz), 6.45 (1H, brt), 6.98-7.04 (2H, m),
7.16-7.21 (2H, m), 7.31-7.37 (5H, m), 7.73 (1H, dd, J=0.9, 3.6 Hz), 7.77 (1H, dd, J=1.2,
4.9 Hz), 8.06 (1H, s), 8.76-8.77 (2H, m).

Compound 1-243

M.p.:158 - 160 °C Recrystallization solvent : methanol — isopropyl ether

NMR (CDCly) &:2.85(3H, s), 3.18 (3H, s), 4.18 (2H, ), 6.99-7.05 (2H, m), 7.15-7.22 (3H,
m), 7.75-7.79 (2H, m), 7.90 (1H, s), 7.94-7.95 (1H, m), 8.83 (1H, d, J=1.8 Hz).

Example 65
Compound 1-244
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Process 1

To a suspension of compound 141 (1.52 g, 3.90 mmol) obtained by process 1 of Example
63 and 1-hydroxy benzotriazole (52.6 mg, 0.39 mmol) in DMF (15 ml) were added 2.0 M
dimethylamine ‘in THF (2.92 ml, 5.84 mmol), 1-ethyl-3-(3-dimethylaminopropyl)
carbodiimide hydrochloride (896.0 mg, 3.90 mmol) at room temperature, and the
mixture was stirred for 60 minutes. Water (20 ml) was added dropwise to the reaction
mixture. The precipitated crystals were filtered, washed with water and dried to give
compound 210 (1.47 g, 3.52 mmol, 90.3%) as colorless crystals.

Process 2
Compound 210 (1.47 g, 3.52 mmol) obtained by process 1 was reacted with a same
manner similar to 7 of Example 62 to give quantitatively compound 211 (1.38 g) as

colorless crystals.

Process 3
Compound 211 (191.0 mg, 0.5 mmol) obtained by process 2 was reacted a same manner
similar to process 8 of Example 62 to give compound 212 (165.0 mg, 0.43 mmol, 86.0%).

Process 4

213
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Compound 212 (165.0 mg, 0.43 mmol) obtained by process 3 was reacted a same
manner similar to process 3 of Example 45 to give a title compound I-244 (82.5 mg, 0.25
mmol, 52.5%) as light green crystals.

M.p.:177 - 178 °C Recrystallization solvent : ether
NMR (CDCly) 6:3.11(6H, s), 4.17(2H, s), 5.72(1H,brs), 6.29(1H, brs), 6.95-7.05(2H,, m),
7.14-7.24(2H, m), 7.86(1H,s), 8.64-8.66(1H,m), 8.90-8.94(1H,m), 14.6(1H,brs).

Compound 1-245 to 1-248 were prepared in a same manner similar to Example 62 and
Example 65.

CORy
O A O [-245 : R1=NH, R2=NMe(OMe)
RZOCmF [-246 : R1=OMe R2=NMe(OMe)
OH i-247 : R1=NHCH,CH,OMe R2=NMe,

1-248 : R1=NMe, R2=NMe,
-245 ~ 1-248

Compound I-245

M.p.:199 — 202 °C Recrystallization solvent : ethyl acetate - isopropyl ether

NMR (CDCly 6: 3.41(8H, s), 3.67(3H, s), 4.17(2H, s), 5.56-6.40(2H, m), 6.95-7.05(2H,
m), 7.15-7.23(2H, m), 7.98(1H, s), 8.67-8.72(1H, m), 8.88-8.93(1H, m).

Compound I-246

M.p.: 99 - 102 °C . Recrystallization solvent :isopropyl ether

NMR (CDCly) &: 3.43(3H, s), 3.67(3H, s), 3.94(3H, s), 4.20(2H, s), 7.00-7.08(2H, m),
7.16-7.256(2H, m), 8.58(1H, s), 8.70-8.78(1H, m), 9.80-9.35(1H, m).

Compound 1-247

M.p.:90-91 °C Recrystallization solvent :methanol - isopropyl ether

NMR (CDCly ¢:3.10(6H, s), 3.39(3H, s), 3.68(2H, t, J=4.8Hz), 3.68(2H, q, J=5.4Hz),
4.16(2H,s), 6.66(1H,brs), 7.00(2H, t-like, J=8.4Hz), 7.18(2H, dd, J=8.4H&5.4Hz),
7.77(1H, s), 8.64(1H, d, J=2.1Hz2), 8.83(1H, d, J=2.1Hz). ,

Compound 1-248
M.p.:160— 161 °C Recrystallization solvent :ether
NMR (CDCly 6:2.90(3H, s), 8.10(6H, s), 3.20(3H, s), 4.15(2H, s), 7.01(2H, t-like,

- J=8.THz), 7.16(2H, dd, J=8.7&5.4Hz), 7.49(1H, s), 8.03(1H, d, J=1.8Hz), 8.67(1H, d,

J=1.8Hz).
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Compound I-249
OH

0
~ .
MeOCN’ F c\’ F
OMe o

Process 1MeO H N

208 ' 1-249

Process 1
Compound 208 (87.0mg, 0.25 mmol) obtained by process 3 of Example 64 was reacted

" with a same manner similar to process 3 of Example 45 to give a title compound I-249

(43.2 mg, 0.15 mmol, 59.4%) as gray crystals.
M.p.:134 - 136 °C Recrystallization solvent : ethanol - d1ethy]ether

'NMR (DMSO) &: 2.73 (3H, s), 4.20 (2H, s), 7.12-7.18(2H, m), 7.35-7.39 (2H, m), 7.38

(1H, d, J=8.9Hz), 7.87 (1H, d, J=8.9Hz), 8.15 (1H, d, J=2.1Hz), 8.87 (1H, d, J=1.8Hz). -

Example 67
E OOH OOH
B F. N
- —-
O 4 N O F Process 1 O O N’ O F
' O OH
209 1-250
Process 1

Compound 209 (77.0 mg, 0.178 mmol) prepared in a same manner similar to process 1
to 3 of Example 64 was reacted with a same manner similar to process 6 of Example 18
to give a title compound I-250 (34.0 mg, 0.08 mmol, 46.0%) as yellow crystals.

M.p.: 255 - 256 °C Recrystallization solvent : ethyl acetate
NMR (d¢-DMSO) 6:4.28 (2H, s), 7.14-7.20 (2H, m), 7.32-7.39 (4H, m), 7.85-7.89 (2H, m),
8.29 (1H, s), 8.90 (1H, 4, J=2.1 Hz), 9.32 (1H, d, J=2.1 H2).

Compound I-251 was prepared in a same manner similar to Example 67.

Compound I-251
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M.p.: 220 — 223 °C Recrystallization solvent : methanol - chloroform
NMR (DMSO-dg) J: 4.28 (2H, s), 7.17 (2H, m), 7.37 (2H, m), 7.53 (2H, m), 7.67 (1H, m),
7.79 (2H, m), 8.30 (1H, s), 8.92 (1H, m), 9.31 (1H, m). '

Example 68
[N
S
COOH Oy NH
| — T
MeOOC N F MeOOC N’ F
: OMe Process 1 OMe
202 213
[N
‘ -
ONH
X
— L) O
Process 2 MeOOC N F

OH
1-252

Process 1

To a solution of compound 202 (200 mg, 0.542 mmol) synthesized by process 7 of
Example 62 in methylene chloride (2 ml) were added oxalyl chloride (0.9 ml, 1.1 mmol)
and cat. DMF at room temperature, and the mixture was stirred at room temperature
for 1 hour. The reaction mixture was concentrated under reduced pressure and
dissolved in acetonitrile (2 ml). Subsequently, to a solution of 3-amino pyridine (46 mg,
0.49 mmol) in acetonitrile (1 ml) was added lithium bis(trimethylsilyl) acetamide (0.24
ml, 0.97 mmol) at room temperature, and the mixture was stirred at 40 - 45 °C for 20
minutes. The reaction mixture was cooled to room temperature, and a solution of the
above acid chloride in acetonitrile was added to the reaction mixture, and the mixture

was stirred for 30 minutes at room temperature. The reaction mixture was concentrated

216
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under reduced pressure, extracted with ethyl acetate, washed twice with saturated
sodium hydrogen carbonate solution, brine and dried over sodium sulfate. A crude
product obtained by evaporation under reduced pressure was crystallized with ether -
ethyl acetate and washed to give compound 213 (60 mg, 0.13 mmol, 24.0%) as gray
crystals.

Process 2

Compound 213 (60 mg, 0.13 mmol) obtained process 1 was reacted with a same manner
similar to process 3 of Example 45 to give a title compound 1-252 (40 mg, 0.093 mmol,
72.0%) as yellow crystals.
NMR (d;-DMSO) &: 3.92 (3H, s), 4.26 (2H, ), 7.13-7.21(3H, m), 7.33-7.41 (3H, m),
8.63(1H, s), 8.88 (1H, d, J=1.8Hz), 8.92 (1H, d, J=2.1H2), 9.26 (1H, brs), 9.74 (1H, brs),
12.82 (1H, brs).

Example 69
NHS ’
Y
OOH Oy -NH
oy, — T C
MeOOC OMN F MQOOC N F
° | Process 1 OMe
202 214
N/=\S
Y
Oy NH

=
Process 2 HOOC N’ O

{-253

F

Process 1-

Compound 202 (200 mg, 0.542 mmol, 86.7%) synthésized by process 7 of Example 62
was reacted with a same manner similar to process 8 of Example 62 to give compound
214 (212 mg, 0.470 mmol) as gray crystalsv.

Process 2
Compound 214 (10 mg, 0.022 mmol) obtained by process 1 was reacted with a same
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mannuer similar to process 2 of Example 68 to give a title compound I-253 (56 mg, 0.012
mmol, 55.0%) as yellow-green crystals.

NMR (d-DMSO) &:4.33 (2H, s), 7.13-7.19(2H, m), 7.27 (1H, d, J=3.3Hz), 7.36-7.41 (2H,
m), 7.56 (1H, d, J=3.3Hz), 8.56(1H, s), 8.90 (1H, d, J=1.8Hz), 9.30 (1H, d, J=1.8Hz),
12.73 (1H, brs).

Example 70
Compound I-254 was prepared in a same manner similar to Example 62.
COR
N
OH
-254

M.p. : 212-213 °C Recrystallization solvent: acetone - acetonitrile

NMR (CDCl,) &: 4.01 (3H, s), 4.09 (2H, s), 6.96 (2H, t, J=8.4 Hz), 7.10 - 7.26 (3H, m),
7.42 (2H, d, J=7.8 Hz), 7.68 (2H, d, J=7.8 Hz), 8.06 (1H, br.s), 8.13 (1H, s), 8.64 (1H, br.s),
8.78 (1H, br.s), 11.89 (1H, br.s).

Example 71
Compound I-255 was prepared in a same manner similar to Example 62.

Compound I-255

‘ S
N
HN._O
A ‘ N
Me0OC N’ ZF
OH
-255

M.p.: 190-194 °C Recrystallization solvent: acetone - acetonitrile

NMR (CDCly) 6:4.05 (3H, s), 4.18 (2H, s), 6.99 2H, t, J=8.4 Hz), 7.11 - 7.20 (3H, m),
7.79 — 7.86 (1H, m), 8.30 - 8.33 (1H, m), 8.35 (1H, s), 8.41 (2H, d, J=8.1 Hz), 8.74 (1H,
br.s), 8.79 (1H, d, J=2.1Hz), 8.87 (1H, d, J=2.1Hz), 12.13 (1H, br.s).

The compounds of the present invention include the following compounds. The

following compounds are synthesized with a same manner similar to the above

examples.
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OH
_ N

\ 2
R
RS™ N

L

R*—R3

|
The substituents of R!, R? R3 R*and R® of above compound I include the
following substitution group.

R' = H (1A), Me (1B), Et (1C), i-Pr (1D), i-Bu (1E)

R2 = H (2A), Me (2B), Et (2C), n-Pr (2D), OMe (2E)

NN s N\ _gd N _Re NN,_pe NS
RS - /ILO>"R (3A) }}R (3B) )JE_R (3C) )LN)—R (3D) /Q/Nj\R“ (3E)

R* H
N A
v ] (BF)
AN
R = —S—O—F @ny s )F s -04d )F @wo) -ccd )F wp)
2 2

O OH -

R! N,
2 AR5
R L3 Lo R

]
The substituents of R!, R?, R® R!and RS of above compound II include the

following substitution group.
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R = OH (1A), OMe (1B), OEt (1C), Oi-Pr (1D), Et (1E)
R%= -CONH, (2A), -CH,-CONH,(2B), -CH,-CH,-CONH,(2C), - CONHMe(2D), -CH,CH,OMe (26)

R%= -CONH, (3A), -CH,-CONH,(3B), -CH,-CH,-CONH,(3C), - CONHMe(3D), -CH,CH,OMe (3E),

-CH,CH,OH(3F)

R%= -CONH, (4A), -CHy-CONH,(4B), -CH,-CH,-CONH,(4C), - CONHMe(4D)

R°= —g—@—F @ —s{ YF @g -0 )-F o) —SE—Q—F (4D)
2 2

The preferable combinations (R',R%R%R%‘R" of the substituents of above
compound I and II include the followings.
(1A,2A,3A,4A,5A),(lA,2A,3A,4A,5B),(1A,2A,3A,4A,5C),(1A,2A,3A;4A,5D),(1A,2A,3A,4B,
5A),(1A,24,3A,4B,5B),(1A,2A,3A,4B,5C),(1A,24A,3A,4B,5D),(1A,2A,3A,4C,5A),(1A,2A,3A,
4C,5B),(1A,24A,3A,4C,5C),(1A,24,3A,4C,5D),(1A,2A,3A,4D,54),(1A,2A,3A,4D,6B), (14,2
A,3A,4D,5C),(1A,2A,3A,4D,5D),(1A,2A,3B,4A,54),(1A,2A,3B,4A,5B), (1A,24,3B,44,5C),(
1A,24,3B,4A,5D),(1A,24A,3B,4B,5A),(1A,2A,3B,4B,5B),(1A,2A,3B,4B,5C),(1A,24A,3B,4B,
5D),(1A,2A,3B,4C,5A),(1A,2A,3B,4C,5B),(1A,24A,3B,4C,5C),(1A,2A,3B,4C,5D),(1A,2A,3

B,4D,5A),(1A,24,3B,4D,5B),(14,24,3B,4D,5C),(1A,2A,3B,4D,5D),(1A,2A,3C,4A,54),(14,

2A,3C,4A,5B),(1A,24,3C,4A,5C),(1A,2A,3C,4A,5D),(1A, 2A,3C,4B,5A),(1A,2A,3C,4B,5I§),
(1A,2A,3C,4B,5C),(1A,24A,3C,4B,5D),(1A,2A,3C,4C,54),(1A,2A,3C,4C,5B),(1A,2A,3C,4C,
5C),(1A,2A, 30,4C,“5D), (1A,2A,3C,4D,5A),(1A,24A,3C,4D,5B),(1A,2A,3C,4D,5C),(1A,2A,3
C,4D,5D),(1A,2A,3D,4A,5A),(1A,2A,3D,4A,5B),(14A,2A,3D,4A,5C),(1A,2A,3D,4A,5D), (1A,
2A,3D,4B,54),(1A,2A,3D,4B,5B),(1A,2A,3D,4B,5C),(1A,24A, 3D,4B,5D),(1A,2A,3D,4C,54),
(1A,2A,3D,4C,5B),(1A,2A,3D,4C,5C),(14,2A,3D,4C,5D),(1A,2A,3D,4D,5A),(1A,2A,3D,4
D,5B),(1A,24A,3D,4D,5C),(1A,2A,3D,4D,5D),(1A,2A,3E,4A,5A),(1A,2A,3E,4A,5B),(1A, 24,
3E,4A,5C),(1A,2A,3E,4A,5D),(1A,24,3E,4B,5A),(1A,2A,3E,4B,5B),(1A,2A,3E,4B,5C), (14,
24,3E,4B,5D),(1A,2A,3E,4C,5A),(1A,24A,3E,4C,5B),(14,2A,3E,4C,5C),(1A,2A,3E,4C,5D),
(1A,2A,3E,4D,5A),(1A,2A,3E,4D,5B),(1A,24,3E,4D,5C),(1A,2A,3E,4D,5D),(1A,2A,3F 44,
5A),(1A,2A,3F 4A,5B),(1A,2A,3F,4A,5C),(1A,2A,3F,4A,5D),(1A,2A,3F,4B,5A),(1A,2A,3F 4
B,5B),(1A,24,3F,4B,5C),(14,24,3F,4B,5D),(1A,2A,3F,4C,5A),(1A,2A,8F,4C,5B),(1A,2A,3
F,4C,5C),(1A,2A,3F,4C,5D),(1A,24A,3F,4D,5A),(1A,2A,3F,4D,5B),(1A,24A,3F,4D,5C), (14,2
A,3F.4D,5D),(1A,2B,3A,4A,54),(1A,2B,3A,4A,5C),(14,2B,3A,4A,5D),(1A,2B,3A,4B,5A),(
1A,2B,3A,4B,5B),(1A,2B,3A,4B,5C),(14,2B,34,4B,5D),(1A,2B,3A,4C,5A),(1A,2B,34,4C,
5B),(1A,2B,3A,4C,5C),(1A,2B,3A,4C,5D),(1A,2B,3A,4D,5A),(1A,2B,3A,4D,5B),(1A,2B,3
A,4D,5C),(1A,2B,3A,4D,5D),(1A,2B,3B,4A,54), (iA, 2B,3B,4A,5C),(1A,2B,3B,4A,5D),(14A,

. 2B,3B,4B,54),(1A,2B,3B,4B,5B),(14,2B,3B,4B,5C),(14,2B,3B,4B,5D),(1A,2B,3B,4C,54),
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(1A,2B,3B,4C,5B),(1A,2B,3B,4C,5C),(1A,2B,3B,4C,5D),(14,2B,3B,4D,5A),(1A,2B,3B,4D,
5B),(1A,2B,3B,4D,5C),(1A,2B,3B,4D,5D),(1A,2B,3C,4A,5A),(1A,2B,3C,4A,5B),(1A,2B, 3

. C,4A,5C),(1A,2B,3C,4A,5D),(1A,2B,3C,4B,5A),(1A,2B,3C,4B,5B),(1A,2B,3C,4B,5C), (14,

2B,3C,4B,5D), (1A,2B,SC,4C,5A),(lA,2B,3C,4C,5B),(1A,2B,3C,4C,5C),(1A,2B,3C,4C,5D),
(1A,2B,3C,4D,5A),(1A,2B,3C,4D,5B),(1A,2B,3C,4D,5C),(1A,2B,3C,4D,5D),(1A,2B,3D,4A,
5A),(1A,2B,3D,4A,5B),(1A,2B,3D,4A,5C),(1A,2B,3D,4A,5D),(1A,2B,3D,4B,5A),(1A,2B, 3
D.4B,6B),(1A,2B,3D,4B,5C),(1A,2B,3D,4B,5D),(1A,2B,3D,4C,5A),(1A,2B,3D,4C,5B), (1A,
2B,3D,4C,5C),(1A,2B,3D,4C,5D),(1A,2B,3D,4D,5A),(1A,2B,3D,4D,5B),(1A,2B,3D,4D,5C
),(1A,2B,3D,4D,5D),(1A,2B,3E,4A,5A),(1A,2B,3E,4A,5B),(1A,2B,3E,4A,5C),(1A,2B,3E 4
A,8D),(1A,2B,3E,4B,5A),(1A,2B,3E,4B,5B),(1A,2B, 3E,4B,5C),(1A,2B,3E,4B,6D), (1A, 2B,
3E,4C,5A),(1A,2B,3E,4C,5B),(1A,2B,3E,4C,5C),(1A,2B,3E,4C,5D),(1A,2B,3E,4D,5A),(1
A,2B,3E,4D,5B),(1A,2B,3E,4D,5C),(1A,2B,3E,4D,5D),(1A,2B,3F,4A,5A),(1A,2B,3F,4A,5
B),(1A,2B,3F 4A,5C),(1A,2B,3F,4A,5D),(1A,2B,3F,4B,5A),(1A,2B,3F,4B,5B),(1A,2B,3F 4
B,5C),(1A,2B,3F,4B,5D),(1A,2B,3F,4C,5A),(1A,2B, 3F,4C,5B),(1A,2B,3F,4C,5C),(1A,2B,3
F,4C,5D),(1A,2B,3F,4D,5A),(1A,2B,3F, 4D, 5B),(1A,2B,3F,4D,5C),(1A,2B, 3F,4D,5D), (1A,2
C,3A,4A,6A),(1A,2C,3A,4A,5B),(1A,2C,3A,4A,5C),(1A,2C,3A,4A,5D),(1A,2C,3A,4B,5A),(
14,2C,3A,4B,5B),(1A,2C,3A,4B,5C),(1A,2C,3A,4B,5D),(1A,2C,34,4C,54),(1A,2C,3A,4C,
5B),(1A,2C,3A,4C,5C),(1A,2C,3A,4C,5D),(1A,2C.3A,4D,5A),(1A,2C,3A,4D,6B),(1A,2C,3
A,4D,5C),(1A,2C,3A,4D,6D),(1A,2C,3B,4A,5A),(1A,2C,3B,4A,56B),(1A,2C,3B,4A,5C), (1A,
2C,3B,44,5D),(1A,2C,3B,4B,5A),(1A,2C,3B,4B,5B),(1A,2C,3B,4B,5C),(1A,2C,3B,4B,5D),
(1A,2C,3B,4C,5A);(14,2C,3B,4C,5B),(1A,2C,3B,4C,5C),(1A,2C,3B,4C,5D),(1A,2C, 3B, 4D,
5A),(1A,2C,3B,4D,5B),(1A,2C,3B,4D,5C),(1A,2C,3B,4D,6D),(1A,2C,3C,4A,5A),(1A,2C,3
C,4A,5B),(1A,2C,3C,4A,5C),(1A,2C,3C,4A,56D),(1A,2C,3C,4B,5A),(1A,2C,3C,4B,5B),(1A,
2C,3C,4B,5C),(1A,2C,3C,4B,5D),(1A,2C,3C,4C,6A),(1A,2C,3C,4C,5B),(1A,2C,3C,4C,50),
(1A,2C,3C,4C,5D),(1A,2C,3C,4D,5A),(1A,2C,3C,4D,5B),(1A,2C,3C,4D,5C),(1A,2C,3C,4D,
5D),(1A,2C,3D,44,5A),(1A,2C,3D,4A,5B),(1A,2C,3D,44A,5C),(1A,2C,3D,4A,5D),(1A,2C,3
D,4B,5A),(1A,2C,3D,4B,5B),(1A,2C,3D,4B,5C),(14A,2C,3D,4B,5D),(1A,2C,3D,4C,5A), (1A,
2C,3D,4C,6B),(1A,2C,3D,4C,5C),(1A,2C,3D,4C,5D),(1A,2C,3D,4D,5A),(1A,2C,3D,4D,5B
),(14,2C,3D,4D,5C),(1A,2C,3D,4D,5D),(1A,2C,3E,44A,5A),(1A,2C,3E,4A,5B),(1A,2C,3E 4
A,5C),(1A,2C,3E,4A,56D),(1A,2C,3E,4B,5A),(1A,2C, 3E,4B,5B),(1A,2C,3E,4B,5C), (1A, 2C,

- 3E,4B,6D),(1A,2C,3E,4C,5A),(1A,2C,3E,4C,5B),(1A,2C,3E,4C,5C),(1A,2C,3E,4C,5D),(1

A,2C,3E,4D,5A),(1A,2C,3E,4D,5B),(1A,2C,3E,4D,5C),(1A,2C,3E,4D,5D),(1A,2C,3F,4A,5
A),(1A,2C,3F,4A,5B),(1A,2C,3F 4A,5C),(1A,2C,3F,4A,5D),(1A,2C,3F,4B,5A),(1A,2C, 3F 4
B,6B),(1A,2C,3F,4B,5C),(1A,2C,3F,4B,5D),(1A,2C,3F,4C,5A),(1A,2C,3F,4C,5B),(1A,2C,3
F4C,5C),(1A,2C,3F,4C,5D),(1A,2C,8F,4D,5A),(1A,2C,3F,4D,5B),(1A,2C, 3F,4D,5C),(1A,2
C,3F,4D,5D),(1A,2D,3A,4A,5A),(1A,2D,3A,4A,5B),(1A,2D,34,4A,5C),(1A,2D,3A,4A,5D),(
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1A,2D,3A,4B,5A),(1A,2D,3A,4B,5B),(1A,2D,34,4B,5C),(1A,2D,3A,4B,5D),(14,2D,34,4C,
5A),(1A,2D,3A,4C,5B),(1A,2D,3A,4C,5C),(1A,2D,34A,4C,5D),(1A,2D,3A,4D,5A),(1A,2D,3
A,4D,5B),(1A,2D,3A,4D,5C),(14,2D,3A,4D,5D),(1A,2D,3B,4A,5A),(1A,2D,3B,4A,5B), (1A,
9D.3B,4A,5C),(1A,2D,3B,4A,5D),(1A,2D,3B,4B,5A),(1A,2D,3B,4B,5B),(1A,2D,3B,4B,5C),
(1A,2D,3B,4B,5D),(1A,2D,3B,4C,54),(1A,2D,3B,4C,5B),(1A,2D,3B,4C,5C),(1A,2D,3B,4C,
5D),(1A,2D,3B,4D,54),(14,2D,3B,4D,5B),(1A,2D,3B,4D,5C),(14,2D,3B,4D,5D),(1A,2D,3
C,4A,5A),(1A,2D,3C,4A,5B),(1A,2D,3C,4A,5C),(1A,2D,3C,4A,5D),(14,2D,3C,4B,5A),(1A,
2D,3C,4B,5B),(1A,2D,3C,4B,5C),(1A,2D,3C,4B,5D),(1A,2D,3C,4C,5A),(1A,2D,3C,4C,5B),
(1A,2D,3C,4C,SC),(1A,2D,3C,4C,5D),(lA,2D,3C,4D,5A),(1A,2D,SC,4D,5B),(1A,2D,SC,4
D,5C),(1A,2D,3C,4D,5D),(1A,2D,3D,44,54),(1A,2D,3D,44,5B),(1A,2D,3D,4A,56C),(1A,2D,
3D,4A,5D),(14,2D,3D,4B,5A),(1A,2D,3D,4B,5B),(1A,2D,3D,4B,5C),(1A,2D,3D,4B,5D),(1
A,2D,3D,4C,54),(14,2D,3D,4C,5B),(14,2D,3D,4C,56C),(1A,2D,3D,4C,5D),(1A,2D, 3D, 4D,
5A),(1A,2D,3D,4D,5B), (1A,2D,3D,4D,5C),(1A,2D,3D,4D,5D),(1A,2D,3E,44A,6A),(1A,2D, 3
E,4A,5B),(1A,2D, 3E,4A,5C), (1A,2D,3E,4A,5D),(1A,2D,3E,4B,54),(1A,2D, 3E,4B,5B), (14,
2D,3E,4B,5C),(1A,2D,3E,4B,5D),(1A,2D,3E,4C,54),(14,2D,3E,4C,5B),(1A,2D, 3E,4C,50),
(1A,2D,3E,4C,5D),(1A,2D,3E,4D,54),(1A,2D,3E, 4D, 5B),(1A,2D,3E,4D,56C),(14,2D,3E, 4
D,5D),(14,2D,3F,4A,5A),(1A,2D,3F,4A,5B),(14,2D,3F,4A,5C),(1A,2D,3F,44,6D),(1A,2D,3
F,4B,5A),(1A,2D,3F,4B,5B),(1A,2D,3F,4B,5C),(1A,2D,3F,4B,5D),(1A,2D,3F,4C,5A),(1A,2
D,3F,4C,5B),(1A,2D,3F,4C,5C),(1A,2D,3F,4C,5D),(1A,2D,3F,4D,5A),(14,2D, 3F,4D,6B),(1
A,2D,3F,4D,5C),(1A,2D,3F,4D,5D),(14,2E,3A,4A,5A),(1A,2E, 34, 4A,5B),(1A,2E,3A,4A,6
C),(1A,2E,3A,4A,5D),(1A,2F, 3A,4B,54),(1A,2E, 34,4B,5B),(1A,2E,3A,4B,6C), (1A, 2E, 3A,
4B,5D),(1A,2E,3A,4C,5A),(1A,2E,3A,4C,5B),(1A,2E,3A,4C,5C),(1A,2E,3A,4C,5D),(1A,2
E,3A,4D,5A),(1A,2E, 3A,4D,5B),(1A,2E,3A,4D,5C),(14,2E,3A,4D,5D),(1A,2E,3B,44,54),(
1A,2E,3B,4A,5B),(1A,2E,3B,4A,5C),(1A,2E,3B,4A,5D),(1A,2E,3B,4B,5A),(1A, 2E,3B,4B,
5B),(1A,2E,3B,4B,5C),(1A,2E,3B,4B,5D),(14,2E,3B,4C,5A),(1A,2E,3B,4C,5B),(1A,2E, 3B,

4C,5C),(1A,2E, 3B,4C, 5D),(1A,2E, 3B,4D, 54), (1A,2E, 3B,4D,5B),(1A,2E, 3B,4D,5C), (14,2

E,3B,4D,5D),(1A,2E,3C,4A,54),(1A,2E,3C,4A,5B),(1A,2E,3C,4A,5C),(14,2E,3C,4A,5D),(
1A,2E,3C,4B,5A),(1A,2E,3C,4B,5B),(1A,2E,3C,4B,5C),(1A,2E,3C,4B,5D),(1A,2E, 3C,4C,
5A),(1A,2E,3C,4C,5B),(1A,2E,3C,4C,50),(1A,2E,3C,4C,5D),(14,2E,3C,4D,54),(1A,2E,3
C,4D,5B),(1A,2E,3C,4D,5C),(1A,2E,3C,4D,5D),(1A,2E,3D,4A,5A),(1A,2E,3D,4A,5B), (1A,
2F,3D,4A,5C),(1A,2E,3D,4A,5D),(1A,2E,3D,4B,5A),(1A,2E,3D,4B,5B),(1A,2E, 3D, 4B,5C),
(1A,2E,3D,4B,5D),(1A,2E,3D,4C,5A),(1A,2E,3D,4C,5B),(14,2E,3D,4C,5C),(1A,2E,3D,4C,
5D),(1A,2E,3D,4D,5A),(1A,2E,3D,4D,5B),(1A,2E,3D,4D,5C),(1A,2E,3D,4D,5D),(1A,2E,3
E,4A,54),(1A,2E,3E,4A,5B),(1A,2E,3E,4A,5C),(1A,2E,3E,4A,5D),(1A,2E,3E,4B,5A), (14,
2E,3E,4B,5B),(1A,2E, 3E,4B,5C),(1A,2E, 3E,4B,5D),(1A,2E, 3E,4C,5A),(1A,2E, 3E,4C,5B),
(1A,2E,3E,4C,5C),(1A, 2F,3E,4C,5D),(1A,2E, 3E,4D,5A),(1A,2E,3E,4D,5B),(1A,2E, 3E 4D,
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5C),(1A,2E,3E,4D,5D),(1A,2E,3F,4A,54),(1A,2E,3F,4A,5B),(14,2E,3F,4A,5C),(1A,2E, 3F,
4A,5D),(1A,2E,3F,4B,5A),(1A,2E, 3F,4B,5B),(1A,2E, 3F,4B,5C), (1A, 2E, 3T",4B,5D), (1A, 2E,
3F,4C,5A),(1A,2E,3F,4C,5B),(1A,2E,3F,4C,5C),(1A,2E, 3F,4C,5D),(1A,2E, 3F,4D, 5A), (1A,
9F,3F.4D,5B),(1A,2E,3F,4D,5C),(1A,2E,3F,4D,5D),(1B,2A,3A,4A,5A),(1B,2A,3A,4A,5B) (
1B,2A,34,4A,5C),(1B,2A,3A,4A,5D),(1B,2A,3A,4B,5A),(1B,2A,3A,4B,5B),(1B,2A,3A,4B,
5C),(1B,2A,3A,4B,5D),(1B,2A,34,4C,54),(1B,2A,3A,4C,5B),(1B,2A,3A,4C,5C),(1B,2A, 3A,
4C,6D),(1B,24,3A,4D,5A),(1B,24,3A,4D,5B),(1B,2A,3A,4D,5C),(1B,2A,3A,4D,5D),(1B,2
A,3B,4A,54),(1B,2A,3B,4A,6B),(1B,2A,3B,4A,5C),(1B,2A,3B,4A,6D),(1B,2A,3B,4B,5A) (
1B,2A,3B,4B,5B),(1B,24,3B,4B,5C),(1B,24A,3B,4B,5D),(1B,2A,3B,4C,5A),(1B,24,3B,4C,
5B),(1B,24A,3B,4C,5C),(1B,24A,3B,4C,5D),(1B,24,3B,4D,5A),(1B,24,3B,4D,5B),(1B,2A,3
B,4D,5C),(1B,2A,3B,4D,5D),(1B,2A,3C,4A,5A),(1B,2A,3C,4A,5B),(1B,2A,3C,4A,5C),(1B,
2A,3C4A, 5D),(1B,2A,3C,4B,5A),(1B,24A,3C.4B,5B),(1B,2A,3C,4B,5C),(1B,2A,3C,4B,5D),
(1B,2A,3C,4C,5A),(1B,24A,3C,4C,5B),(1B,24,3C,4C,5C),(1B,2A,3C,4C,5D),(1B,2A,3C,4D,
5A),(1B,2A,3C,4D,5B),(1B,24,3C,4D,5C),(1B,2A,3C,4D,5D),(1B,24,3D,44A,5A),(1B,2A,3
D,4A,5B),(1B,24A,3D,4A,5C),(1B,24,3D,4A,5D),(1B,24,3D,4B,5A),(1B,2A,3D,4B,5B),(1B,
2A,3D,4B,SC),(1B,2A, 3D,4B,5D),(1B,2A,3D,4C,5A),(1B,24,3D,4C,5B),(1B,2A,3D,4C,5C),
(1B,24,3D,4C,5D),(1B,2A,3D,4D,54),(1B,24,3D,4D, 5B),(1B,2A,3D,4D,5C),(1B,2A,3D,4
D,5D),(1B,24,3E,4A,5A),(1B,2A,3E,4A,5B),(1B,24, 3E,4A,5C),(1B,24,3E,4A,5D),(1B, 24,
3E,4B,5A),(1B,2A,3E,4B,5B),(1B,2A,3E,4B,5C),(1B,24,3E,4B,5D),(1B,24,3E,4C,5A),(1B,
2A,3E,4C,5B),(1B,2A,3E,4C,5C),(1B,2A,3E,4C,5D),(1B, 2A, 3E,4D,5A),(1B,2A,3E,4D,5B),

'(1B,24,3E,4D,5C),(1B,24A,3E,4D,5D),(1B,2A,3F,4A,5A),(1B,2A,3F,4A,5B),(1B,24A,3F,4A,

5C),(1B,2A,3F,4A,5D),(1B,2A,3F,4B,5A),(1B,2A,3F,4B,5B),(1B,2A,3F,4B,5C),(1B,2A, 3F 4
B,5D),(1B,2A,3F,4C,5A),(1B,24A,3F,4C,5B),(1B,2A,3F,4C,5C),(1B,2A,3F,4C,5D),(1B,2A,3
F.4D,5A),(1B,2A,3F,4D,5B),(1B,24,3F,4D,5C),(1B,24A,3F,4D,5D),(1B,2B,3A,44,5B),(1B,2
B,3A,4A,5C),(1B,2B,3A,4A,5D),(1B,2B,3A,4B,5A),(1B,2B,3A,4B,5B),(1B,2B,3A,4B,5C);(
1B,2B,34,4B,5D),(1B,2B,3A,4C,54),(1B,2B,34,4C,5B),(1B,2B,3A,4C,5C),(1B,2B,34,4C,
5D),(1B,2B,3A,4D,5A),(1B,2B,3A,4D,5B),(1B,2B,34,4D,5C),(1B,2B,3A,4D,5D),(1B,2B,3
B,4A,5A),(1B,2B,3B,4A, 5B),(1B,2B,3B,4A,5C),(1B,2B,3B,4A,5D),(1B,2B,3B,4B,5A),(1B,
2B,3B,4B,5B),(1B,2B,3B,4B,5C),(1B,2B,3B,4B,5D),(1B,2B,3B,4C,5A),(1B,2B,3B,4C,5B),
(1B,2B,3B,4C,5C),(1B,2B,3B,4C,5D),(1B,2B,3B,4D,54),(1B,2B,3B,4D,5B),(1B,2B,3B,4D,
5C),(1B,2B,3B,4D,5D),(1B,2B,3C,4A,5A),(1B,2B,3C,4A,5B),(1B,2B,3C,4A,5C),(1B,2B,3
C,4A,5D),(1B,2B,3C,4B,5A),(1B,2B,3C,4B,5B),(1B,2B,3C,4B,5C),(1B,2B,3C,4B,5D),(1B,
2B,.3C,4C,5A),(1B,2B,3C,4C,5B),(lB,2B,3C,4C,5C),(1B,2B,3C,4C,5D),(1B,2B,3C,4D,5A),
(1B,2B,3C,4D,5B),(1B,2B,3C,4D,5C),(1B,2B,3C,4D,5D),(1B,2B,3D,4A,5A),(1B,2B,3D, 44,
5B),(1B,2B,3D,4A,5C),(1B,2B,3D,4A,5D),(1B,2B,3D,4B,5A),(1B,2B,3D,4B,5B),(1B,213,3
D,4B,5C),(1B,2B,3D,4B,5D),(1B,2B,3D,4C,5A),(1B,2B,3D,4C,5B),(1B,2B,3D,4C,5C),(1B,
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2B,3D,4C,5D),(1B,2B,3D,4D,5A),(1B,2B,3D,4D,5B),(1B,2B,3D,4D,5C),(1B,2B,3D,4D,5D
),(1B,2B,3E,4A,5A),(1B,2B,3E,4A,5B),(1B,2B,3E,4A,5C),(1B,2B,3E,4A,5D),(1B,2B,3E 4
B,5A),(1B,2B,3E,4B,5B),(1B,2B,3E,4B,5C),(1B,2B,3E,4B,5D),(1B,2B,3E,4C,56A),(1B,2B,
3E,4C,5B),(1B,2B,3E,4C,5C),(1B,2B,3E,4C,5D),(1B,2B,3E,4D,5A),(1B,2B,3E,4D,5B),(1

B,2B,3E,4D,5C),(1B,2B,3E,4D,5D),(1B,2B, 3F,4A,5A),(1B,2B,3F,4A,5B),(1B,2B,3F,4A,5C

),(1B,2B,3F,4A,5D),(1B,2B,3F,4B,5A),(1B,2B, 3F,4B,5B),(1B,2B, 3F,4B,5C),(1B,2B,3F,4B,
5D),(1B,2B,3F,4C,5A),(1B,2B,3F,4C,5B),(1B,2B,3F,4C,5C),(1B,2B, 3F,4C,5D),(1B, 2B, 3F,
4D,5A),(1B,2B,3F,4D,5B),(1B,2B,3F,4D,5C),(1B,2B,3F,4D,5D),(1B,2C,3A,4A,5A),(1B,2C,
3A,4A,5B),(1B,2C,34,4A,5C),(1B,2C,3A,4A,5D),(1B,2C,34,4B,5A),(1B,2C,3A,4B,5B),(1B,
2C,3A,4B,5C),(1B,2C,3A,4B,5D),(1B,2C,34A,4C,5A),(1B,2C,3A,4C,5B),(1B,2C, 3A,4C,50),
(1B,2C,3A,4C,5D),(1B,2C,34,4D,54),(1B,2C,3A,4D,5B),(1B,2C,3A,4D,5C),(1B,2C,3A,4D,
5D),(1B,2C,3B,4A,5A),(1B,2C,3B,4A,5B),(1B,2C,3B,4A,5C),(1B,2C,3B,4A,5D),(1B,2C,3
B,4B,5A),(1B,2C,3B,4B,5B),(1B,2C,3B,4B,5C),(1B,2C,3B,4B,5D),(1B,2C,3B,4C,54),(1B,
2C,3B,4C,5B),(1B,2C,3B,4C,5C),(1B,2C,3B,4C,5D),(1B,2C,3B,4D,5A),(1B,2C,3B,4D,5B),

(1B,2C,3B,4D,5C),(1B,2C,3B,4D,5D),(1B,2C,3C,4A,54),(1B,2C,3C,4A,5B),(1B,2C,3C,4A,

50),(1B,2C,3C,4A,5D),(1B,2C, 3C, 4B, 54),(1B,2C,3C,4B,5B),(1B,2C,3C,4B,5C),(1B,2C,3C,
4B,5D),(1B,2C,3C,4C,5A),(1B,2C,3C,4C,5B),(1B,2C,3C,4C,5C),(1B,2C,3C,4C,5D), (1B,2
C,3C,4D,5A),(1B,2C,3C,4D,5B),(1B,2C,3C,4D,50),(1B,2C,3C,4D,5D),(1B,2C,3D,4A,5A),(
1B,2C,3D,4A,5B),(1B,2C, 3D, 44A,5C),(1B,2C,3D,44,5D),(1B,2C,3D,4B,54),(1B,2C,3D,4B,
5B),(1B,2C,3D,4B,5C),(1B,2C,3D,4B,5D),(1B,2C,3D,4C, 5A),(1B,2C,3D,4C,5B),(1B,2C,3
D,4C,5C),(1B,2C,3D,4C,5D),(1B,2C, 3D,4D,54),(1B,2C,3D,4D, 5B),(1B,2C,3D,4D,5C),(1B,
2C,3D,4D,5D),(1B,2C, 3E, 4A,5A),(1B,2C, 3E,4A,5B), (1B,2C, 3E, 4A,5C), (1B,2C, 3E, 4A,5D),
(1B,2C, 3E,4B,5A),(1B,2C, 3E, 4B, 5B),(1B,2C, 3E,4B,5C),(1B,2C, 3E, 4B,5D),(1B,2C, 3E, 4C,
5A),(1B,2C, 3E,4C,5B),(1B,2C, 3E,4C,5C),(1B,2C, 3E, 4C,5D),(1B,2C, 3E, 4D,5A),(1B,2C,3
E,4D,5B),(1B,2C,3E,4D,5C),(1B,2C, 3E, 4D, 5D), (1B, 2C, 3F,4A,5A),(1B,2C, 3F,4A, 5B),(1B,
9C,3F.4A,5C),(1B,2C,3F.4A,5D),(1B,2C, 3F.4B,5A), (1B, 2C, 3F, 4B, 5B), (1B,2C, 3F,4B,5C),(1
B,2C,3F.4B,5D),(1B,2C, 3F.4C,5A), (1B, 2C, 3F.4C,5B),(1B,2C, 3F,4C,5C),(1B,2C, 3F,4C,5D),
(1B,2C,3F.4D,5A),(1B,2C, 3F,4D,5B),(1B,2C, 3F,4D,5C),(1B,2C, 3F, 4D, 5D), (1B,2D,34, 44,
5A),(1B,2D,3A,4A,5B),(1B,2D,3A,4A,5C),(1B,2D, 3A,4A,5D),(1B,2D, 3A,4B,54),(1B,2D,3
A,4B,5B),(1B,2D,3A,4B,5C),(1B,2D, 3A,4B,5D), (1B, 2D, 3A,4C, 54),(1B,2D,3A,4C, 5B), (1B,
2D,3A,4C,5C),(1B,2D,3A,4C,5D),(1B,2D, 344D, 5A),(1B,2D,34,4D,5B),(1B,2D, 3A,4D,5C
),(1B,2D,3A,4D,5D),(1B,2D,3B,4A,5A),(1B,2D,3B,44,5B),(1B,2D, 3B,4A,5C),(1B,2D,3B,4
A,5D),(1B,2D,3B,4B,5A),(1B,2D,3B,4B,5B), (1B, 2D, 3B,4B,5C),(1B,2D, 3B,4B,5D),(1B,2D,
3B,4C,5A),(1B,2D,3B,4C,5B),(1B,2D,3B,4C,5C),(1B,2D,3B,4C,5D),(1B,2D,3B,4D,5A),(1
B,2D,3B,4D,5B),(1B,2D,3B,4D,5C),(1B,2D,3B,4D,5D),(1B,2D,3C,4A,5A),(1B,2D,3C, 4A,
5B).(1B,2D,3C.4A,50),(13,2D,3C.4A,5D),(1B,2D,3C,4B,5A).(113,2D,3C,41,5B),(1B,2D.3
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C,4B,5C),(1B,2D,3C,4B,5D),(1B,2D,3C,4C,5A),(1B,2D,3C,4C,5B),(1B,2D,3C,4C,5C),(1B,
2D,3C,4C,5D),(1B,2D,3C,4D,54),(1B,2D,3C,4D,5B),(1B,2D,3C,4D,5C),(1B,2D,3C,4D,6D
),‘(lB, 2D,3D,4A,5A),(1B,2D,3D,4A,5B),(1B,2D,3D,4A,5C),(1B,2D,3D, 4A,5D),(1B,2D, 3D,

4B,5A),(1B,2D,3D,4B,5B),(1B,2D,3D,4B,5C),(1B,2D,3D,4B,5D),(1B,2D,3D,4C,5A),(1B,2
D,3D,4C,5B),(1B,2D,3D,4C,5C),(1B,2D,3D,4C,5D),(11§,2D,3D,4D,5A),(1B,2D,3D,4D,5B),
(1B,2D,3D,4D,5C),(1B,2D,23D,4D,5D),(1B,2D,3E,4A,5A),(1B,2D,3E,4A,5B),(1B,2D, 3E 4

A,5C),(1B,2D,3E,4A,5D),(1B,2D, 3E,4B,5A),(1B,2D, 3E,4B,5B),(1B,2D,3E,4B,5C),(1B, 2D,
3E,4B,5D),(1B,2D,3E,4C,54),(1B,2D,3E,4C,5B),(1B,2D,3E,4C,5C),(1B,2D,3E,4C,5D),(1

B,2D,3E,4D,5A),(1B,2D,3E,4D,6B),(1B,2D,3E,4D,5C),(1B,2D,3E,4D,5D),(1B,2D,3F,4A,5
A),(1B,2D,3F,4A,5B),(1B,2D,3F,44,5C),(1B,2D,3F,44,5D),(1B,2D,3F,4B,5A),(1B,2D, 3F, 4

' B,5B),(1B,2D,3F,4B,5C),(1B,2D,3F,4B,5D),(1B,2D, 3F,4C,5A),(1B,2D, 3F,4C,5B),(1B,2D, 3

F.4C,5C),(1B,2D,3F,4C,5D),(1B,2D,3F,4D,5A),(1B,2D,3F,4D,5B),(1B,2D, 3F,4D,5C),(1B,2
D,3F,4D,5D),(1B,2E,34A,4A,5A),(1B,2E, 3A,4A,5B),(1B,2E,34,4A,5C),(1B,2E,34A,4A,5D),(
1B,2E,3A,4B,5A),(1B,2E,3A,4B,5B),(1B,2E,3A,4B,5C),(1B,2E, 3A,4B,5D),(1B,2E,3A,4C,
5A),(1B,2E,3A,4C,5B),(1B,2E,3A,4C,5C),(1B,2E,3A,4C,5D),(1B,2E,3A,4D,5A),(1B,2E,3
A,4D,5B),(1B,2E,3A,4D,5C),(1B,2E,34,4D,5D),(1B,2E,3B,44A,5A),(1B, 2E,3B,4A,5B),(1B,
2E,3B,44A,5C),(1B,2E,3B,4A,5D),(1B,2E,3B,4B,5A),(1B,2E, 3B,4B,5B),(1B,2E,3B,4B,5C),
(1B,2E,3B,4B,5D),(1B,2E,3B,4C,5A),(1B,2E,3B,4C,5B),(1B,2E,3B,4C,5C),(1B,2E, 3B, 4C,
5D),(1B,2E,3B,4D,5A),(1B,2E,3B,4D,5B),(1B,2E,3B,4D,5C),(1B,2E,3B,4D,6D),(1B,2E,3
C,4A,5A),(1B,2E,3C,44,5B),(1B,2E,3C,4A,5C),(1B,2E,3C,4A,5D),(1B,2E,3C,4B,56A),(1B,
2E,3C,4B,5B),(1}3,2E,SC,4B,5C),(1B,2E,3C,4B,5D),(1B,2E,3C,4C, 54),(1B,2E,3C,4C,6B),
(iB,2E,3C,4C,50),(1B,2E,3C,4C,5D),(1B,2E,3C,4D,5A),(1B,2E,3C,4D,5B),(1B,2E,3C,4D,
5C),(1B,2E,3C,4D,5D),(1B,2E,3D,4A,5A),(1B,2E,3D,44A,5B),(1B,2E,3D,4A,5C),(1B,2E,3
D,4A,5D),(1B,2E,3D,4B,54),(1B,2E,3D,4B,5B),(1B,2E,3D,4B,5C),(1B,2E,3D,4B,56D),(1B,
2E,3D,4C,5A),(1B,2E,3D,4C,5B),(1B,2E,3D,4C,5C),(1B,2E,3D,4C,5D),(1B,2E, 3D,4D, 5A),
(1B,2E,3D,4D,5B),(1B,2E,3D,4D,6C),(1B,2E,3D,4D,5D),(1B,2E,3E,4A,5A),(1B,2E, 3E 4A,
5B),(1B,2E,3E,4A,5C),(1B,2E,3E,4A,5D),(1B,2E, 3E 4B,5A),(1B,2E, 3E,4B,5B),(1B,2E, 3E,
4B,5C),(1B,2E,3E,4B,6D),(1B,2E,3E,4C,5A),(1B,2E,3E,4C,5B),(1B,2E,3E,4C,5C),(1B,2E,
3E,4C,5D),(1B,2E,3E,4D,5A),(1B,2E,3E,4D,5B),(1B,2E,3E,4D,5C),(1B,2E,3E,4D,5D),(1
B,2E,3F,4A,5A),(1B,2E, 3F,4A,5B),(1B,2E, 3F,44,5C),(1B,2E,3F,4A,5D),(1B,2E, 3F,4B,54),
(1B,2E,3F,4B,5B),(1B,2E,3F,4B,5C),(1B,2E, 3F,4B,5D),(1B,2E,3F,4C,5A),(1B,2E,3F,4C,5
B),(1B,2E,3F,4C,5C),(1B,2E,3F,4C,5D),(1B,2E,3F,4D,5A),(1B,2E,3F,4D,5B),(1B, 2K, 3F 4
D,5C),(1B,2E,3F,4D,5D),(1C,24,34,4A,5A),(1C,2A,3A,4A,5B),(1C,2A,3A,4A,5C),(1C,2A,
3A,4A,5D),(1C,2A,3A,4B,54),(1C,2A,3A,4B,5B),(1C,2A,3A,4B,5C),(1C,2A,3A,4B,5D),(1
C,2A,3A,4C,5A),(1C,24A,3A,4C,5B),(1C,2A,3A,4C,5C),(1C,2A,3A,4C,5D),(1C,24,3A,4D,5
A),(1C,2A,3A.4D,5B),(1C,2A,3A,4D,5C),(1C,2A,3A,4D,5D),(1C,2A,3B,4A,5A),(1C,2A,3B,
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4A,5B),(1C,2A,3B,4A,5C),(1C,2A,3B,4A,5D),(1C,2A,3B,4B,5A),(1C,2A,3B,4B,5B),(1C, 24,
3B,4B,5C),(1C,24A,3B,4B,5D),(1C,24A,3B,4C,5A),(1C,2A,3B,4C,5B),(1C,24,3B,4C,5C),(1C,
2A,3B,4C,5D),(1C,2A,3B,4D,54),(1C,24,3B,4D,5B),(1C,24,3B,4D,5C),(1C,2A,3B,4D,5D),
(1C,24A,3C,4A,5A),(1C,2A,3C,4A,5B),(1C,24,3C,4A,5C),(1C,2A,3C,4A,5D),(1C,2A,3C,4B,

 5A),(1C,2A,3C,4B,5B),(1C,24A,3C,4B,5C),(1C,24,3C,4B,5D),(1C,2A,3C,4C,54),(1C,2A,3C,

4C,5B),(1C,24,3C,4C,5C),(1C,2A,3C,4C,5D),(1C,2A,3C,4D,5A),(1C,2A,3C,4D,5B),(1C,2
A,3C,4D,5C),(1C,2A,3C,4D,5D),(1C,24,3D,4A,5A),(1C,2A,38D,4A,5B),(1C,2A,3D,4A,5C)
1C,24A,3D,4A,5D),(1C,2A,3D,4B,5A),(1C,24A,3D,4B,5B),(1C,2A,3D,4B,5C),(1C,24A,3D,4B,

'5D),(1C,2A,3D,4C,5A),(1C,24,3D,4C,5B),(1C,24,3D,4C,5C),(1C,24,3D,4C,5D),(1C, 24,3

D,4D,5A),(1C,2A,3D,4D,5B),(1C,24A,3D,4D,5C),(1C,2A,3D,4D,5D),(1C,2A,3E 4A, 5A),(1C,
2A,3E,4A,5B),(1C,2A,3E,4A,5C),(1C,2A,3E,4A,5D),(1C,2A,3E,4B,54),(1C,2A,3E,4B,5B),
(1C,2A,3E,4B,5C),(1C,2A,3E,4B,5D),(1C,24A,3E,4C,54).(1C,2A,3E,4C,5B),(1C,2A, 3E,4C,
5C),(1C,2A,3E,4C,5D),(1C,24A,3E,4D,5A),(1C,2A,3E,4D,5B),(1C,2A,3E,4D,5C),(1C,2A,3
E,4D,5D),(1C,2A,3F,4A,5A),(1C,24A,3F,4A,5B),(1C,2A,3F, 4A,5C),(1C,2A,3F,4A,5D),(1C,2
A,3F,4B,5A),(1C,24A,8F,4B,5B),(1C,24,3F,4B,5C),(1C,24A,3F,4B,5D),(1C,2A,3F,4C,54),(1
C,24A,3F.4C,5B),(1C,2A,3F,4C,5C),(1C,2A,3F,4C,5D),(1C,2A,3F,4D,5A),(1C,24,3F, 4D, 5B),
(1C,2A,3F,4D,5C),(1C,2A,3F,4D,5D),(1C,2B,3A,4A,5A),(1C,2B,3A,4A,56C),(1C,2B, 34,44,
5D),(1C,2B,3A,4B,5A),(1C,2B,3A,4B,5B),(1C,2B,34A,4B,5C),(1C,2B,3A,4B,6D),(1C,2B,3
A,4C,54),(1C,2B,3A,4C,5B),(1C,2B,3A,4C,5C),(1C,2B,3A,4C,5D),(1C,2B,3A,4D,5A),(1C,
2B,3A,4D,5B),(1C,2B, 3A,4D,5C),(1C,2B,34A,4D,5D),(1C,2B,3B,4A,54),(1C,2B,3B,4A,5C),
(1C,2B,3B,44A,5D),(1C,2B,3B,4B,54),(1C,2B,3B,4B,5B),(1C,2B,3B,4B,5C),(1C,2B,3B,4B,
5D),(1C,2B,3B,4C,5A),(1C,2B,3B,4C,6B),(IC,2B,3B,4C,5C),(IC,2B,3B,4C, 5D),(1C,2B,3
B,4D,5A),(1C,2B,3B,4D,5B),(1C,2B,3B,4D,5C),(1C,2B,3B,4D,5D),(1C,2B,3C,4A,5A),(1C,
2B,3C,4A,5B),(1C,2B,3C,4A,5C),(1C,2B,3C,44,5D),(1C,2B,3C,4B,54),(1C,2B,3C,4B,6B),
(1C,2B,3C,4B,5C),(1C,2B,3C,4B,5D),(1C,2B,3C,4C,5A),(1C,2B,3C,4C,5B),(1C,2B,3C,4C,
5C),(1C,2B,3C,4C,5D),(1C,2B,3C,4D,5A),(1C,2B,3C,4D,5B),(1C,2B,3C,4D,5C),(1C,2B, 3
C,4D,5D),(1C,2B,3D,44,5A),(1C,2B,3D,4A,58),(1C,2B,3D,44A,5C),(1C,2B,3D,44,5D),(1C,
2B,3D,4B,5A),(1C,2B,3D,4B,5B),(lC,2B,3D,4B,5C),(IC,2B,3D,4B,5D),(1C,2B,3D,4C,5A),
(1C,2B,3D,4C,5B),(1C,2B,3D,4C,5C),(1C,2B,3D,4C,5D),(1C,2B,3D,4D,5A),(1C,2B,3D,4
D,5B),(1C,2B,3D,4D,5C),(1C,2B,3D,4D,5D),(1C,2B,3E,44,5A),(1C,2B,3E,4A,5B),(1C,2B,
3E,4A,5C),(1C,2B,3E,4A,5D),(1C,2B,3E,4B,5A),(1C,2B,3E,4B,5B),(1C,2B,3E,4B,5C),(1C,
2B,3E,4B,5D),(1C,2B,3E,4C,5A),(1C,2B,3E,4C,5B),(1C,2B,3E,4C,5C),(1C,2B,3E,4C,5D),
(1C,2B,3E,4D,54),(1C,2B,3E,4D,5B),(1C,2B,3E,4D,5C),(1C,2B,3E,4D,5D),(1C,2B,3F,4A,
5A),(1C,2B,3F,4A,5B),(1C,2B,3F,4A,5C),(1C,2B,3F,44,5D),(1C,2B,3F,4B,54),(1C,2B,3F 4
B,5B),(1C,2B, 3F,4B,5C),(1C,2B,3F,4B,5D),(1C,2B,3F,4C,5A),(1C,2B,3F,4C,5B),(1C,2B,3
F.4C,5C),(1C,2B,3F.4C,5D),(1C,2B,3F,4D,5A),(1C,2B,3F,4D,5B),(1C,2B,3F,4D,5C),(1C,2
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B,3F,4D,5D),(1C,2C,3A,4A,5A),(1C,2C,3A,4A,5B),(1C,2C,3A,4A,5C),(1C,2C,3A,4A,5D),(

1C,2C,3A,4B,54),(1C,2C,3A,4B,5B),(1C,2C,3A,4B,5C),(1C,2C,3A,4B,5D),(1C,2C, 3A,4C,
5A),(1C,2C,3A,4C,5B),(1C,2C,34,4C,5C),(1C,2C,3A,4C,6D),(1C,2C,3A,4D,5A),(1C,2C,3
A,4D,5B),(1C,2C,3A,4D,5C),(1C,2C,3A,4D,5D),(1C,2C,3B,44A,54),(1C,2C,3B,4A,5B),(1C,
2C,3B,4A,5C),(1C,2C,3B,4A,5D),(1C,2C,3B,4B,5A),(1C,2C,3B,4B,5B),(1C,2C,3B,4B,5C),
(1C,2C,3B,4B,5D),(1C,2C,3B,4C,54),(1C,2C,3B,4C,5B),(1C,2C,3B,4C,5C),(1C,2C,3B,4C,
6D),(1C,2C,3B,4D,54),(1C,2C,3B,4D,5B),(1C,2C,3B,4D,5C).(1C,2C,3B,4D,5D),(1C,2C,3
C,4A,5A),(1C,2C,3C,4A,5B),(1C,2C,3C,4A,5C),(1C,2C,3C,4A,5D),(1C,2C,3C,4B,5A),(1C,
2C,3C,4B,5B),(1C,2C,3C,4B,5C),(1C,2C,3C,4B,5D),(1C,2C,3C,4C,5A),(1C,2C,3C,4C,5B),
(1C,2C,3C,4C,5C),(1C,2C,3C,4C,5D),(1C,2C,3C,4D,54),(1C,2C,3C,4D,5B),(1C,2C,3C,4D,
5C),(1C,2C,3C,4D,5D),(1C,2C,3D,44A,54),(1C,2C,3D,44,5B),(1C,2C,3D,4A,5C),(1C,2C,3
D,4A,5D),(1C,2C,3D,4B,5A),(1C,2C,3D,4B,5B),(1C,2C,3D,4B,5C),(1C,2C,3D,4B,5D),(1C,
2C;3D,4C,5A),(1C,2C,3D,4C,5B),(1C,2C,3D,4C,5C),(1C,2C,3D,4C,5D),(1C,2C,3D,4D,54),
(1C,2C,3D,4D,5B),(1C,2C,3D,4D,5C),(1C,2C,3D,4D, 5D),(1C,2C,3E,4A,5A),(1C,2C,3E 4A,
5B),(1C,2C,3E,4A,56C),(1C,2C,3E,4A,5D),(1C,2C,3E,4B,5A),(1C,2C,3E,4B,5B),(1C,2C,3E,
4B,5C),(1C,2C,3E,4B,5D),(1C,2C,3E,4C,5A),(1C,2C,3E,4C,5B),(1C,2C,3E,4C,5C),(1C,2C,
3E,4C,5D),(1C,2C,3E,4D,5A),(1C,2C,3E,4D,5B),(1C,2C,3E,4D,5C),(1C,2C,3E,4D,5D),(1
C,2C,3F,4A,5A),(1C,2C,3F,4A,5B),(1C,2C,3F,4A,5C),(1C,2C,3F,4A,5D),(1C,2C, 3F,4B,5A),
(1C,2C,3F,4B,5B),(1C,2C,3F,4B,5C),(1C,2C,3F,4B,5D),(1C,2C,3F,4C,54),(1C,2C,3F,4C,5
B),(1C,2C,3F,4C,5C),(1C,2C,3F,4C,5D),(1C,2C,3F,4D,5A),(1C,2C,3F,4D,5B),(1C,2C,3F 4
D,5C),(1C,2C,3F,4D,5D),(1C,2D,34A,4A,54),(1C,2D,3A,4A,5B),(1C,2D,3A,4A,5C),(1C,2D,
3A,4A,5D),(1C,2D,3A,4B,5A),(1C,2D,3A,4B,5B),(1C,2D,3A,4B,5C),(1C,2D,3A,4B,5D),(1
C,2D,3A,4C,54),(1C,2D,3A,4C,5B),(1C,2D,3A,4C,5C),(1C,2D,3A,4C,5D),(1C,2D,3A,4D,5
A),(1C,2D,3A,4D,5B),(1C,2D,3A,4D,5C),(1C,2D,34A,4D,5D),(1C,2D,3B,4A,5A),(1C,2D, 3B,
4A,5B),(1C,2D,3B,4A4,5C),(1C,2D,3B,44,5D),(1C,2D,3B,4B,5A),(1C,2D,3B,4B,5B),(1C,2
D,3B,4B,5C),(1C,2D,3B,4B,5D),(1C,2D,3B,4C,5A),(1C,2D,3B,4C,5B),(1C,2D,3B,4C,5C),(
1C,2D,3B,4C,5D),(1C,2D,3B,4D,5A),(1C,2D,3B,4D,5B),(1C,2D,3B,4D,5C),(1C,2D,3B,4D,
5D),(1C,2D,3C,4A,5A),(1C,2D,3C,4A,5B),(1C,2D,3C,4A,5C),(1C,2D,3C,44A,5D),(1C,2D,3
C,4B,5A),(1C,2D,3C,4B,5B),(1C,2D,3C,4B,5C),(1C,2D,3C,4B,5D),(1C,2D,3C,4C,5A),(1C,
2D,3C,4C,5B),(1C,2D,3C,4C,5C),(1C,2D,3C,4C,5D),(1C,2D,3C,4D,5A),(1C,2D,3C,4D,5B
),(1C,2D,3C,4D,5C),(1C,2D,3C,4D,5D),(1C,2D,3D,4A,54),(1C,2D,3D,4A,5B),(1C,2D, 3D,
4A,5C),(1C,2D,3D,4A,5D),(1C,2D,3D,4B,54),(1C,2D,3D,4B,5B),(1C,2D,3D,4B,5C),(1C,2

'D,3D,4B,5D),(1C,2D,3D,4C,54),(1C,2D,3D,4C,5B),(1C,2D,3D,4C,5C),(1C,2D,3D,4C,5D),

(1C,2D,3D,4D,5A),(1C,2D,3D,4D,5B),(1C,2D,3D,4D,5C),(1C,2D,3D,4D,5D),(1C,2D,3E, 4
A,5A),(1C,2D,3E,4A,5B),(1C,2D,3E,4A,5C),(1C,2D, 3E,4A,5D),(1C,2D,3E,4B,5A),(1C,2D,
3E,4B,5B),(1C,2D,3E,4B,5C),(1C,2D,3E,4B,5D),(1C,2D,3E,4C,54),(1C,2D,3E,4C,5B),(1
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C.2D,3E,4C,5C),(1C,2D,3E, 4C,5D),(1C,2D, 3E,4D,5A),(1C,2D, 3E,4D,5B),(1C,2D, 3E, 4D,
50),(1C,2D, 3E,4D,5D),(1C, 2D, 3F, 4A,54),(1C,2D, 3F, 4A,5B),(1C,2D, 3F,44,5C),(1C,2D, 3F,
4A 5D),(1C,2D,3F.4B,5A),(1C,2D,3F,4B,5B),(1C,2D,3F,4B,5C),(1C,2D, 3F,4B,5D),(1C,2D,
3F.4C,5A),(1C,2D,3F,4C,5B),(1C,2D, 3F,4C,5C),(1C,2D,3F,4C,5D),(1C,2D,3F,4D,5A),(1C,
2D,3F,4D,5B),(1C,2D,3F,4D,50),(1C,2D,3F,4D,5D),(1C,2E,3A,4A,5A),(1C,2E, 34, 4A,5B),
(1C,2E,3A,4A,5C),(1C,2E, 3A,4A,5D),(1C,2E, 3A,4B,5A),(1C,2E, 3A,4B,5B),(1C,2E, 3A, 4B,
50),(1C,2E,3A,4B,5D),(1C,2E,3A,4C,54),(1C,2E, 3A,4C,5B),(1C,2E, 3A,4C,5C),(1C,2E, 34,
4C,5D),(1C,2E, 3A,4D,5A),(1C, 2E, 3A,4D,5B),(1C,2E, 3A,4D,5C),(1C,2E, 3A,4D,5D),(1C,2
E,3B,4A,5A),(1C,2E,3B,4A,5B),(1C,2E, 3B,44,5C),(1C,2E, 3B, 4A,5D),(1C,2E,3B,4B,5A),(
1C,2E, 3B,4B,5B),(1C,2E, 3B,4B,5C),(1C,2E, 3B,4B,5D),(1C,2E,3B,4C,5A),(1C,2E, 3B,4C,
5B),(1C,2E, 3B,4C,5C),(1C,2E,3B,4C,5D),(1C,2E, 3B,4D,5A),(1C,2E,3B,4D,5B),(1C,2E,3
B,4D,5C),(1C,2E, 3B,4D,5D),(1C,2E,3C,4A,54),(1C,2E, 3C,4A,5B),(1C,2E,3C,4A,5C),(1C,
9E,3C,4A,5D),(1C,2E,3C,4B,54),(1C,2E,3C,4B,5B),(1C,2E,3C,4B,5C),(1C,2E,3C,4B,5D),
(1C,2E,3C,4C,54),(1C,2E,3C,4C,5B),(1C,2E,3C,4C,5C),(1C,2E,3C,4C,5D),(1C,2E,3C,4D,
5A),(1C,2E,3C,4D,5B),(1C,2E,3C,4D,5C),(1C,2E,3C,4D,5D),(1C,2E, 3D,4A,5A),(1C,2E,3
D,4A,5B),(1C,2E,3D,4A,5C),(1C,2E,3D,4A,5D),(1C,2E, 3D,4B,5A),(1C,2E, 3D,4B,5B),(1C,
9E,3D,4B,5C),(1C,2E,3D,4B,5D),(1C,2E, 3D, 4C,5A),(1C,2E, 3D,4C,5B),(1C,2E,3D,4C,5C),
(1C,2E,3D,4C,5D),(1C,2E,3D,4D,5A),(1C,2E,3D,4D,5B),(1C,2E,3D,4D,5C),(1C,2E,3D,4
D,5D),(1C,2E, 3E, 4A,5A),(1C,2E, 3E,4A,5B),(1C,2E, 3E,4A,5C),(1C,2E, 3E, 4A,5D), (1C,2E,
3E 4B,54),(1C,2E, 3E,4B,5B),(1C,2E, 3E,4B,5C),(1C, 2E, 3E,4B,5D),(1C,2E,3E,4C,5A),(1C,
9F,3E, 4C,5B),(1C,2E, 3E,4C,5C),(1C,2E, 3E,4C,5D),(1C,2E, 3E, 4D, 5A),(1C,2E, 3E, 4D, 5B),
(1C,2E, 3E,4D,5C),(1C,2E,3E,4D,5D),(1C,2E,3F,4A,5A),(1C,2E,3F,4A,5B),(1C,2E, 3F 44,
5C),(1C,2E,3F 4A,5D),(1C,2E, 3F,4B,5A),(1C,2E, 3F,4B,5B),(1C,2E,3F,4B,50),(1C,2E, 3F, 4
B,5D),(1C,2E,3F 4C,5A),(1C,2E, 3F,4C,5B),(1C,2E, 3F,4C,5C),(1C,2E, 3F,4C,5D),(1C,2E, 3
F 4D,5A),(1C,2E,3F,4D,5B),(1C,2E, 3F,4D,5C),(1C,2E,3F,4D,5D),(1D, 24,34, 4A,5A),(1D,2
A.3A.4A 5B),(1D,2A,3A,4A,5C),(1D,2A,3A,4A,5D),(1D,24,3A,4B,5A),(1D,2A,3A,4B,5B),(
1D,2A,3A,4B,5C),(1D,24,3A,4B,5D),(1D,24,34,4C,54),(1D,2A,3A,4C,5B),(1D,2A,3A,4C,
5C).(1D,2A,3A,4C,5D),(1D,24,3A,4D,5A),(1D, 24, 3A,4D,5B),(1D,24,3A,4D,5C),(1D,2A,3
A,4D,5D),(1D,2A,3B,4A,54),(1D,24,3B,44,5B),(1D,2A,3B,4A,5C),(1D,24,3B,44,5D),(1D,
2A,3B,4B.5A),(1D,2A,3B,4B,5B),(1D,24,3B,4B,5C),(1D,2A,3B,4B,5D),(1D,24,3B,4C,54),
(1D,2A,3B,4C,5B),(1D,2A,3B,4C,5C),(1D,24,3B,4C,5D),(1D,24,3B,4D,5A),(1D, 24, 3B, 4
D,5B),(1D,2A,3B,4D,5C),(1D,24,3B,4D,5D),(1D, 24, 3C,4A, 5A),(1D,24,3C,4A,5B),(1D, 24,
3C,4A,5C),(1D,2A,3C,4A,5D),(1D,2A,3C,4B,54),(1D,24,3C,4B,5B),(1D,2A,3C,4B,5C),(1
D,2A,3C,4B,5D),(1D,24,3C,4C,5A),(1D,2A,3C,4C,5B),(1D,24A,3C,4C,5C),(1D,24,3C,4C,5
D),(1D,2A,3C,4D,5A),(1D,24,3C,4D,5B),(1D,24,3C,4D,5C),(1D,2A,3C,4D,5D),(1D,2A,3
D,4A,5A),(1D,2A,3D,4A,5B),(1D,24,3D,44,5C),(1D,24,3D,4A,5D),(1D,24,3D,4B,5A),(1D,
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2A,3D,4B,5B),(1D,24,3D,4B,5C),(1D,24,3D,4B,5D),(1D,24,3D,4C,5A),(1D,24A,3D,4C,5B
),(1D,24,3D,4C,5C),(1D,2A,3D,4C,5D),(1D,24,3D,4D,5A),(1D,2A,3D,4D,5B),(1D, 24, 3D,
4D,5C),(1D,24A,3D,4D,5D),(1D,24A,3E,4A,5A),(1D,2A,3E,4A,5B),(1D,2A,3E,4A,5C),(1D,2
A,3E,4A,5D),(1D,2A,3E,4B,5A),(1D,2A,3E,4B,5B),(1D,24A,3E,4B,5C),(1D,2A,3E,4B,5D),(
1D,2A,3E,4C,54),(1D,24A,3E,4C,5B),(1D,24A, 3E,4C,5C),(1D,2A,3E,4C,5D),(1D, 2A,3E, 4D,
5A),(1D,2A,3E,4D,5B),(1D,2A,3E,4D,5C),(1D,2A,3E,4D,5D),(1D, 2A,3F,4A,5A),(1D,2A,3
F4A,5B),(1D,2A,3F,4A,5C),(1D,2A,3F,4A,5D),(1D,2A,3F,4B,5A),(1D,2A,3F,4B,5B),(1D,2
A,3F,4B,5C),(1D,2A,3F,4B,5D),(1D,24,3F,4C,5A),(1D,2A,3F,4C,5B),(1D,24,3F,4C,5C),(1
D,2A,3F,4C,5D),(1D,2A,3F,4D,5A),(1D,2A,3F,4D,5B),(1D, 24, 3F,4D,5C),(1D,2A,3F,4D,5
D),(1D,2B,3A,4A,5A),(1D,2B,3A,44,5B),(1D,2B,34,4A,5C),(1D,2B,3A,4A,5D),(1D, 2B, 34,
4B,5A),(1D,2B,3A,4B,5B),(1D,2B,34,4B,5C);(1D,2B,3A,4B,5D),(1D,2B,3A,4C,5A),(1D,2
B,3A,4C,5B),(1D,2B,34,4C,5C),(1D,2B,3A4,4C,5D),(1D,2B,3A,4D,5A),(1D,2B,34,4D,5B),
(1D,2B,3A,4D,5C),(1D,2B,3A,4D,5D),(1D,2B,3B,44A,5A),(1D,2B,3B,4A,5B),(1D,2B,3B,4
A,50),(1D,2B,3B,44A,5D),(1D,2B,3B,4B,54),(1D,2B,3B,4B,5B),(1D,2B,3B,4B,5C),(1D,2B,
8B,4B,5D),(lD,ZB,3B,4C,5A),(lD,2B,3B,4C,5B),(1D,2B,3B,4C,5C);(1D,2B,3B,4C,5D),(1
D,2B,3B,4D,54),(1D,2B,3B,4D,5B),(1D,2B,3B,4D,5C),(1D,2B,3B,4D,5D),(1D,2B,3C,4A,
5A),(1D,2B,3C.4A,5B),(1D,2B,3C,4A,5C),(1D,2B,3C,4A,5D),(1D,2B,3C,4B,5A),(1D,2B,3
C,4B,5B),(1D,2B,3C,4B,5C),(1D,2B,3C,4B,5D),(1D,2B,3C,4C,5A),(1D,2B,3C,4C,5B),(1D,
2B,3C,4C,5C),(1D.2B,3C,4C,5D),(1D,2B,3C,4D,54),(1D,2B,3C,4D,5B),(1D,2B,3C,4D,5C
),(1D,2B,3C,4D.5D),(1D,2B,3D,4A,5A),(1D,2B,3D,4A,5B),(1D,2B,3D,4A,5C),(1D,2B,3D,
4A,5D),(1D,2B,éD,4B,5A),(lD,2B,3D,4B, 5B),(1D,2B,3D,4B,5C),(1D,2B,3D,4B,5D),(1D,2
B,3D,4C,5A),(1D,2B,3D,4C,5B),(1D,2B,3D,4C,5C),(1D,2B,3D,4C,5D),(1D,2B,3D,4D,54),
(1D,2B,3D,4D,5B),(1D,2B,3D,4D,5C),(1D,2B,3D,4D,5D),(1D,2B,3E,4A,5A),(1D,2B, 3E 4
A,5B),(1D,2B,3E,4A,5C),(1D,2B,3E,44,5D),(1D,2B,3E,4B,54),(1D,2B,3E,4B,5B),(1D, 2B,
3E,4B,5C),(1D,2B,3E,4B,5D),(1D,2B,3E,4C,5A),(1D,2B,3E,4C,5B),(1D,2B,3E,4C,5C),(1
D,2B,3E,4C,5D),(1D,2B,3E,4D,5A),(1D,2B,3E,4D,5B),(1D,2B, 3E,4D,5C),(1D,2B,3E,4D,
5D),(1D,2B,3F,4A,5A),(1D,2B,3F,4A,5B),(1D,2B,3F,4A,5C),(1D,2B,3F,4A,5D),(1D,2B, 3F,
4B,5A),(1D,2B,3F 4B,5B),(1D,2B, 3F, 4B,5C),(1D,2B, 3F,4B,5D),(1D,2B, 3F,4C,5A),(1D, 2B,
3F,4C,5B),(1D,2B,3F.4C,5C),(1D,2B,3F,4C,5D),(1D,2B,3F,4D,5A),(1D,2B,3F,4D,5B),(1D,
2B,3F,4D,5C),(1D,2B,3F,4D,5D),(1D,2C,34A,4A,5A),(1D,2C, 34,44, 5B), (1D,2C,3A,4A,56C),
(1D,2C,3A,4A,5D),(1D,2C,3A,4B,5A),(1D,2C,34,4B,5B),(1D,2C,3A,4B,5C),(1D,2C,3A,4B,
5D),(1D,2C,3A,4C,5A),(1D,2C,3A,4C,5B),(1D,2C,3A,4C,5C),(1D,2C,3A,4C,5D),(1D,2C,3
A,4D,5A),(1D,2C,3A,4D,5B),(1D,2C,34,4D,5C),(1D,2C,3A,4D,5D),(1D,2C,3B,4A,54),(1D,
2C,3B,4A,5B),(1D,2C,3B,44,5C),(1D,2C,3B,44,5D),(1D,2C,3B,4B,5A),(1D,2C,3B,4B,5B),
(1D,2C,3B,4B,5C),(1D,2C,3B,4B,5D),(1D,2C,3B,4C,5A),(1D,2C,3B,4C,5B),(1D,2C, 3B, 4C,
5C),(1D,2C,3B,4C,5D),(1D,2C,3B,4D,5A),(1D,2C,3B,4D,5B),(1D,2C,3B,4D,5C),(1D,2C,3
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B,4D,5D),(1D,2C,3C,4A,5A),(1D,2C,3C,44,5B),(1D,2C,3C,4A,5C),(1D,2C,3C,4A,5D),(1D,
2C,3C,4B,5A),(1D,2C,3C,4B,5B),(1D,2C,3C,4B,5C),(1D,2C,3C,4B,5D),(1D,2C,3C,4C,54),
(1D,2C,3C,4C,5B),(1D,2C,3C,4C,5C),(1D,2C,3C,4C,5D),(1D,2C,3C,4D,5A),(1D,2C,3C,4
D,5B),(1D,2C,3C,4D,5C),(1D,2C,3C,4D,5D),(1D,2C,3D,4A,54),(1D,2C,3D,4A,5B),(1D,2C,
3D,4A,5C),(1D,2C,3D,4A,5D),(1D,2C,3D,4B,5A),(1D,2C,3D,4B,5B),(1D,2C,3D,4B,5C),(1
D,2C,3D,4B,5D),(lD,2C,3D,4C,5A),(lD,2C,3D,4C,5B),(1D,2C,3D,4C,5C),(1D,2C,3D,4C,
5D),(1D,2C,3D,4D,5A),(1D,2C,3D,4D,5B),(1D,2C,3D,4D,5C),(1D,2C,3D,4D,6D),(1D, 2C,
3E,4A,5A),(1D,2C,3E,4A,5B),(1D,2C,3E,4A,5C),(1D,2C,3E,4A,5D),(1D,2C, 3E,4B,54),(1
D,2C,3E,4B,5B),(1D,2C,3E,4B,5C),(1D,2C,3E,4B,5D),(1D,2C,3E,4C,5A),(1D,2C,3E,4C,5
B),(1D,2C,3E,4C,5C),(1D,2C,3E,4C,5D),(1D,2C,3E,4D,54),(1D,2C,3E,4D,5B),(1D,2C,3E,
4D,5C),(1D,2C,3E,4D,5D),(1D,2C,3F,4A,5A),(1D,2C,3F,44,5B),(1D,2C,3F,44,5C),(1D,2C,
3F 4A,5D),(1D,2C,3F,4B,5A),(1D,2C,3F,4B,5B),(1D,2C,3F, 4B, 5C),(1D,2C,3F,4B,5D),(1D,
2C,3F.4C,5A),(1D,2C,3F,4C,5B),(1D,2C,3F,4C,5C),(1D,2C,3F,4C,5D),(1D,2C, 3F,4D,5A),(
1D,2C,3F,4D,5B),(1D,2C,3F,4D,5C),(1D,2C,3F,4D,5D),(1D, 2D, 3A,4A,5A),(1D,2D, 3A, 4A,
5B),(1D,2D,3A,4A,5C),(1D,2D,3A,4A,5D),(1D,2D, 3A,4B,5A),(1D,2D,3A,4B,5B),(1D,2D,3
A,4B,5C),(1D,2D,3A,4B,5D),(1D,2D,3A,4C,5A),(1D,2D,34,4C,5B),(1D,2D,3A,4C,5C),(1D,
2D,3A,4C,5D),(1D,2D,3A,4D,5A),(1D,2D,3A,4D,5B),(1D,2D,3A,4D,5C),(1D,2D,3A,4D,5
D),(1D,2D,3B,4A,5A),(1D,2D,3B,4A,5B),(1D,2D,3B,4A,5C),(1D,2D, 3B,4A,5D),(1D,2D, 3
B,4B,54),(1D,2D,3B,4B,5B),(1D,2D,3B,4B,5C),(1D,2D,3B,4B,5D),(1D,2D,3B,4C,5A),(1D,
2D,3B,4C,5B),(1D,2D,3B,4C,5C),(1D,2D,3B,4C,5D),(1D,2D,3B,4D,5A),(1D,2D,3B,4D, 5B
),(1D,2D,3B,4D,5C),(1D,2D,3B,4D,5D),(1D,2D,3C,44,5A),(1D,2D,3C,44A,5B),(1D,2D, 3C,
4A,5C),(1D,2D,3C,4A,5D),(1D,2D,3C,4B,5A),(1D,2D,3C,4B,5B),(1D,2D,3C,4B,5C),(1D,2
D,3C,4B,5D),(1D,2D,3C,4C,5A),(1D,2D,3C,4C,5B),(1D,2D,3C,4C,5C),(1D,2D,3C,4C,5D),
(1D,2D,3C,4D,5A),(1D,2D,3C,4D,5B),(1D,2D,3C,4D,5C),(1D,2D,3C,4D,5D),(1D,2D,3D 4
A,5A),(1D,2D,3D,4A,5B),(1D,2D,3D,44,5C),(1D,2D,3D,44,5D),(1D,2D,3D,4B,5A),(1D,2
D,3D,4B,5B),(1D,2D,3D,4B,5C),(1D,2D,3D,4B,5D),(1D,2D,3D,4C,54),(1D,2D,3D,4C,5B),
@1D,2D,3D,4C,5C),(1D,2D,38D,4C,5D),(1D,2D,3D,4D,54),(1D,2D,3D,4D,5B),(1D,2D,3D,4
D,5C),(1D,2D,3D,4D,5D),(1D,2D,3E,4A,5A),(1D,2D,3E,4A,5B),(1D,2D,3E,4A,5C),(1D,2
D,3E,44,56D),(1D,2D,3E,4B,5A),(1D,2D, 3E,4B,5B),(1D, 2D, 3E,4B,5C),(1D,2D, 3E,4B,5D),
(1D,2D,3E,4C,5A),(1D,2D,3E,4C,5B),(1D,2D, 3E,4C,5C),(1D,2D,3E,4C,5D),(1D,2D, 3E 4
D,5A),(1D,2D,3E,4D,5B),(1D,2D, 3E,4D,5C),(1D,2D, 3E,4D,5D),(1D,2D, 3F,44,5A),(1D, 2
D,3F,4A,5B),(1D,2D,3F,44,5C),(1D,2D, 3F 4A, 5D),(1D,2D,3F,4B,5A),(1D,2D,3F,4B,5B),(1
D,2D,3F,4B,5C),(1D,2D,3F,4B,5D),(1D,2D, 3F,4C,5A),(1D,2D, 8F,4C,5B),(1D,2D,3F,4C,5
C),(1D,2D,3F,4C,5D),(1D,2D, 8F,4D,54),(1D,2D,3F,4D,5B),(1D,2D,3F,4D,5C),(1D,2D, 3F,
4D,5D),(1D,2E,3A,4A,54),(1D,2E,34,4A,5B),(1D,2E,3A 4A,5C),(1D,2E,34A,4A,5D),(1D,2
E,3A,4B,5A),(1D,2E,3A,4B,5B),(1D,2E,34,4B,5C),(1D,2E, 3A,4B,5D),(1D,2E,3A,4C,5A),(
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1D,2E,3A,4C,5B),(1D,2E,3A,4C,5C),(1D,2E,3A,4C,5D),(1D,2E,3A,4D,5A),(1D,2E,3A,4D,
5B),(1D,2E,3A,4D,5C),(1D,2E,3A,4D,5D),(1D,2E,3B,4A,5A),(1D,2E,3B,4A,5B),(1D,2E, 3
B,4A,5C),(1D,2E,3B,4A,5D),(1D,2E,3B,4B,5A),(1D,2E,3B,4B,5B),(1D,2E,3B,4B,5C),(1D,
2E,3B,4B,5D),(1D,2E,3B,4C,5A),(1D,2E,3B,4C,5B),(1D,2E,3B,4C,5C),(1D,2E,3B,4C,5D),
(1D,2E,3B,4D,5A),(1D,2E,3B,4D,5B),(1D,2E, 3B,4D, 5C),(1D,2E,3B,4D,5D),(1D,2E,3C,4
A,5A),(1D,2E,3C,4A,5B),(1D,2E,3C,4A,5C),(1D,2E,3C,4A,5D),(1D,2E,3C,4B,5A),(1D,2E,
3C,4B,5B),(1D,2E,3C,4B,5C),(1D,2E,3C,4B,5D),(1D,2E,3C,4C,5A),(1D,2E,3C,4C,5B),(1
D,2E,3C,4C,5C),(1D,2E,3C,4C,5D),(1D,2E,3C,4D,5A),(1D,2E,3C,4D,5B),(1D,2E,3C,4D,
5C),(1D,2E,3C,4D,5D),(1D,2E,3D,4A,54),(1D,2E,3D,4A,5B),(1D,2E,3D,4A,5C),(1D,2E,3
D,4A,5D),(1D,2E,3D,4B,5A),(1D,2E,3D,4B,5B),(1D,2E,3D,4B,5C),(1D,2E,3D,4B,5D),(1
D,2E,3D,4C,54A),(1D,2E,3D,4C,5B),(1D,2E,3D,4C,5C),(1D,2E,3D,4C,5D),(1D,2E, 3D, 4D,
5A),(1D,2E,8D,4D,5B),(1D,2E,3D,4D,5C),(1D,2E,3D,4D,5D),(1D,2E,3E,4A, 5A),(1D,2E,3
E,4A,5B),(1D,2E,3E,4A,5C),(1D,2E,3E 4A, SD),(lD,2E,3E,4B,5A),(1D,2E,3E,4B,5B),(1D,
2E,3E,4B,5C),(1D,2E,3E,4B,5D),(1D,2E,3E,4C,5A),(1D,2E, 3E 4C,5B),(1D,2E, 3E,4C,5C),
(1D,2E,3E,4C,5D),(1D,2E,3E,4D,5A),(1D,2E, 3E,4D, 5B),(1D,2E, 3E,4D,5C),(1D,2E, 3E 4
D,5D),(1D,2E,3F,4A,5A),(1D,2E,3F,4A,5B),(1D,2E,3F,4A,5C),(1D,2E,3F,4A,5D),(1D,2E,3
F,4B,5A),(1D,2E,3F,4B,5B),(1D,2E, 3F,4B,5C),(1D,2E,3F,4B,5D),(1D,2E,3F,4C,5A),(1D, 2
E,3F.4C,56B),(1D,2E,3F,4C,5C),(1D,2E,3F,4C,5D),(1D,2E, 3F,4D,5A),(1D,2E,3F,4D,5B),(1
D,2E,3F,4D,5C),(1D,2E,3F,4D,5D),(1E,24A,3A,4A,5A),(1E,2A,3A,4A,5B),(1E,2A,34,4A,5
C),(1E,2A,3A,4A,5D),(1E,24,3A,4B,5A),(1E,2A,3A,4B,5B),(1E,2A,3A,4B,5C),(1E, 24, 3A,
4B,5D),(1E,2A, 3:A,_4C, 5A),(1E,2A,3A,4C,5B),(1E,24A,3A,4C,5C),(1E,24A,3A,4C,5D),(1E,2
A,3A,4D,5A),(1E,2A,3A,4D,5B),(1E,24,3A,4D,5C),(1E,24A,3A,4D,5D),(1E,2A,3B,4A,5A),(
1E,2A,3B,4A, 5B),(1E,2A, 3B,4A,5C),(1E,2A,3B,4A,5D),(1E,24,3B,4B,5A),(1E,2A,3B,4B,
5B),(1E,2A,3B,4B,5C),(1E,2A,3B,4B,5D),(1E,2A,3B,4C,5A),(1E,24A,3B,4C,5B),(1E,2A,3B,
4C,5C),(1E,24,3B,4C,5D),(1E,2A,3B,4D,5A),(1E,24A,3B,4D,5B),(1E,2A,3B,4D,5C),(1E, 2
A,3B,4D,5D),(1E,2A,3C,4A,5A),(1E,2A,3C,4A,5B),(1E,2A,3C,4A,5C),(1E,2A,3C,4A,5D),(
1E,2A,3C,4B,5A),(1E,24A,3C,4B,5B),(1E,2A,3C,4B,5C),(1E,24A,3C,4B,5D),(1E,24,3C,4C,
5A),(1E,2A,3C,4C,5B),(1E,2A,3C,4C,50),(1E,2A,3C,4C,5D),(1E,2A,3C,4D,5A),(1E,2A,3
C,4D,5B),(1E,2A,3C,4D,5C),(1E,24,3C,4D,5D),(1E,2A,3D,4A,5A),(1E,2A,3D,4A,6B),(1E,
2A,3D,4A,5C),(1E,24A,3D,4A,5D),(1E,24A,3D,4B,5A),(1E,24A,3D,4B,5B),(1E,2A,3D,4B,5C),
(1E,2A,3D,4B,5D),(1E,2A,3D,4C,5A),(1E,2A,3D,4C,5B),(1E,2A,3D,4C,5C),(1E,24,3D,4C,

~ 6D),(1E,2A,3D,4D,5A),(1E,2A,3D,4D,5B),(1E, 24,3D,4D,5C),(1E,24,3D,4D,5D),(1E,2A,3

E,4A,5A),(1E,2A,3E,4A,5B),(1E,2A,3E,4A,5C),(1E,2A,3E,4A,6D),(1E, 24, 3E,4B,5A),(1E,
2A,3E,4B,5B),(1E,2A,3E,4B,5C),(1E,2A,3E,4B,5D),(1E, 24, 3E,4C,5A),(1E,2A,3E,4C,5B),
(1E,2A,3E,4C,5C),(1E,24A,3E,4C,5D),(1E,2A,3E,4D,5A),(1E,2A,3E,4D,5B),(1E, 2A,3E,4D,

'5C),(1E,2A,3E,4D,5D),(1E,2A,3F,4A,5A),(1E,2A,3F,4A,5B),(1E,2A,3F,4A,5C),(1E,2A,3F,
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4A,5D),(1E,2A,3F.4B,5A),(1E,24A,3F,4B,5B),(1E, 2A,3F,4B,5C),(1E,2A,3F,4B,5D),(1E, 24,
3F 4C,5A),(1E,2A,3F,4C,5B),(1E,2A,3F,4C,5C),(1E,24,3F,4C,5D),(1E,2A,3F,4D,5A),(1E,
2A,3F 4D,5B),(1E,2A,3F,4D,5C),(1E,2A,3F,4D,5D),(1E,2B,3A,4A,5A),(1E,2B,3A,4A,5B),(
1E,2B,3A,4A,5C),(1E,2B,3A,4A,5D),(1E,2B,3A,4B,5A),(1E,2B,3A,4B,5B),(1E,2B,3A,4B,
5C),(1E,2B,3A,4B,5D),(1E,2B,3A,4C,5A),(1E,2B,3A,4C,5B),(1E,2B,3A,4C,5C),(1E,2B, 34,
4C,5D),(1E,2B,3A,4D,5A),(1E,2B,3A,4D,5B),(1E,2B,3A,4D,5C),(1E,2B,3A,4D,56D),(1E, 2
B,3B,4A,54A),(1E,2B,3B,4A,5B),(1E,2B,3B,4A,5C),(1E,2B,3B,4A,5D),(1E,2B,3B,4B,5A),(
1E,2B,3B,4B,5B),(1E,2B,3B,4B,5C),(1E,2B,3B,4B,5D),(1E,2B,3B,4C,5A),(1E,2B,3B,4C,
5B),(1E,2B,3B,4C,5C),(1E,2B,3B,4C, 5D),(1E,2B,3B,4D,5A),(1E,2B,3B,4D,5B),(1E,2B,3
B,4D,SC),(1E,2B,3B,4D,5D),(1E,2B,3C,4A, 5A),(1E,2B,3C,4A,56B),(1E,2B,3C,4A,5C),(1E,
2B,3C,4A,5D),(1E,2B,3C,4B,5A),(1E,2B,3C,4B,5B),(1E,2B,3C,4B,5C),(1E,2B,3C,4B,5D),
(1E,2B,3C,4C,6A),(1E,2B,3C,4C,5B),(1E,2B,3C,4C,5C),(1E,2B,3C,4C, 5D),(1E,2B,3C,'4D,
5A),(1E,2B,3C,4D,5B),(1E,2B,3C,4D,56C),(1E,2B,3C,4D,5D),(1E,2B,3D,44A,5A),(1E,2B,3
D,4A,5B),(1E,2B,3D,44A,5C),(1E,2B,3D,4A,5D),(1E,2B,3D,4B,5A),(1E,2B,3D,4B,5B),(1E,
9B,3D,4B,5C),(1E,2B,3D,4B,5D),(1E,2B,3D,4C,56A),(1E,2B,3D,4C,5B),(1E,2B,3D,4C,5C),
(1E,2B,3D,4C,5D),(1E,2B,3D,4D,5A),(1E,2B,3D,4D, 5B),(1E,2B,3D,4D,5C),(1E,2B,3D, 4
D,5D),(1E,2B,3E,4A,6A),(1E,2B,3E,4A,5B),(1E,2B,3E,4A,5C),(1E,2B,3E,4A,5D),(1E, 2B,
3E,4B,5A),(1E,2B,3E,4B,5B),(1E,2B,3E,4B,50),(1E,2B,3E,4B,5D),(1E,2B,3E,4C,5A),(1E,
92B,3E,4C,5B),(1E,2B,3E,4C,5C),(1E,2B, 3E,4C,5D),(1E,2B,3E,4D,5A),(1E,2B,3E,4D,5B),
(1E,2B,3E,4D,5C),(1E,2B,3E,4D,5D),(1E,2B,3F 44,5A),(1E,2B,3F 4A, 5B),(1E,2B,3F,4A,
5C),(1E,2B,3F,4A,5D),(1E,2B, 3F,4B,5A),(1E, 2B, 3F,4B,5B),(1E,2B,3F,4B,5C),(1E,2B,3F 4
B,5D),(1E,2B,3F,4C,54),(1E,2B, 3F,4C,5B),(1E, 2B, 3F,4C,5C),(1E, 2B, 3F,4C,5D),(1E,2B,3
F.4D,54),(1E,2B,3F,4D,5B),(1E,2B,3F,4D,5C),(1E,2B,3F,4D,5D),(1E,2C, 3A,4A,5A),(1E,2
C,3A,4A,5B),(1E,2C,3A,44A,5C),(1E,2C,3A,4A,5D),(1E,2C,3A,4B,5A),(1E,2C,3A,4B,5B),(
1E,2C,3A,4B,5C),(1E,2C,3A,4B,5D),(1E,2C,3A,4C,5A),(1E,2C,3A,4C,5B),(1E,2C,3A,4C,
5C),(1E,2C,3A,4C,5D),(1E,2C,3A,4D,5A),(1E,2C,34,4D,5B),(1E,2C,34,4D,5C),(1E,2C, 3

~A,4D,5D),(1E,2C,3B,4A,5A),(1E,2C,3B,4A,5B),(1E,2C,3B,4A,5C),(1E,2C,3B,4A,56D),(1E,

2C, 3B,4B,5A),(1E,2C,3B,4B,5B),(1E,2C,3B,4B,5C),(1E,ZC,3B,4B,5D),(1E,2C, 3B,4C,54),
(1E,2C,3B,4C,5B),(1E,2C,3B,4C,5C),(1E,2C,3B,4C,5D),(1E,2C,3B,4D, 6A),(1E,2C,3B,4D,
5B),(1E,2C,3B,4D,5C),(1E,2C,3B,4D,5D),(1E,2C,3C,4A,5A),(1E,2C,3C,4A,5B),(1E,2C,3
C,4A,5C),(1E,2C,3C,44A,5D),(1E,2C,3C,4B,54),(1E,2C,3C,4B,5B),(1E,2C,3C,4B,5C),(1E,
2C,3C,4B,5D),(1E,2C,3C,4C,54),(1E,2C,3C,4C,5B),(1E,2C,3C,4C,5C),(1E,2C,3C,4C,5D),
(1E,2C,3C,4D,5A),(1E,2C,3C,4D,5B),(1E,2C,3C,4D,5C),(1E,2C,3C,4D,5D),(1E,2C,3D, 4A,
5A),(1E,2C,3D,4A,5B),(1E,2C,3D,4A,5C),(1E,2C,3D,4A,5D),(1E,2C,3D,4B,5A),(1E,2C,3
D,4B,5B),(1E,2C,3D,4B,5C),(1E,2C,3D,4B,5D),(1E,2C,3D,4C,54),(1E,2C,3D,4C,6B),(1E,
2C,3D,4C,5C),(1E,2C,3D,4C,5D),(1E,2C,3D,4D,5A),(1E,2C,3D,4D,5B),(1E,2C,3D,4D,5C
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),(1E,2C,3D,4D,5D),(1E,2C,3E,4A,5A),(1E,2C,3E,4A,5B),(1E,2C,3E,4A,6C),(1E,2C, 3E .4
A,5D),(1E,2C,3E,4B,54),(1E,2C,3E,4B,5B),(1E,2C,3E,4B,5C),(1E,2C, 3E,4B,5D),(1E,2C,
3E,4C,54),(1E,2C,3E,4C,5B),(1E,2C,3E,4C,5C),(1E,2C,3E,4C,5D),(1E,2C,3E,4D,5A),(1
E,2C,3E,4D,5B),(1E,2C,3E,4D,;5C),(1E,2C,3E,4D,5D),(1E,2C,3F,4A,5A),(1E,2C,3F,4A,5
B),(1E,2C,3F,4A,5C),(1E,2C,3F,4A,5D),(1E,2C,3F,4B,5A),(1E,2C, 3F,4B,5B),(1E,2C,3F 4
B,5C),(1E,2C,3F,4B,5D),(1E,2C,3F,4C,5A),(1E,2C,3F,4C,5B),(1E,2C,3F,4C,5C),(1E,2C,3
F.4C,5D),(1E,2C,3F,4D,5A),(1E,2C,3F,4D,5B),(1E,2C,3F,4D,5C),(1E,2C,3F,4D,5D).(1E,2
D,3A,4A,5A),(1E,2D,34A,4A,5B),(1E,2D,3A,44,5C),(1E,2D,3A,4A,6D),(1E,2D,3A,4B,5A) (
1E,2D,3A,4B,5B),(1E,2D,3A,4B,5C),(1E,2D,3A,4B,5D),(1E;2D,3A,4C,5A),(1E, 2D, 3A,4C,
5B),(1E,2D,34,4C,5C),(1E,2D,34,4C,5D),(1E,2D,3A,4D,5A),(1E,2D,3A,4D,5B),(1E,2D,3
A,4D,5C),(AE,2D,3A,4D,5D),(1E,2D,3B,4A,5A),(1E,2D,3B,4A,5B),(1E,2D,3B,4A,5C),(1E,
2D,3B,4A,5D),(1E,2D,3B,4B,5A),(1E,2D,3B,4B,5B),(1E,2D,3B,4B,5C),(1E,2D, 3B,4B,5D),
(1E,2D,3B,4C,5A),(1E,2D,3B,4C,5B),(1E,2D,3B,4C,5C),(1E,2D,3B,4C,5D),(1E,2D,3B,4D,
5A),(1E,2D,3B,4D,5B),(1E,2D,3B,4D,5C),(1E,2D,3B,4D,5D),(1E,2D,3C,4A,6A),(1E,2D,3
C,4A,5B),(1E,2D,3C,4A,5C),(1E,2D,3C,4A,5D),(1E,2D,3C,4B,5A),(1E,2D,3C,4B,5B),(1E,
2D,3C,4B,5C),(1E,2D,3C,4B,5D),(1E,2D,3C,4C,5A),(1E,2D,3C,4C,56B),(1E,2D,3C,4C,50),
(1E,2D,3C,4C,5D),(1E,2D,3C,4D,5A),(1E,2D,3C,4D,5B),(1E,2D,3C,4D,5C),(1E,2D,3C,4
D,5D),(1E,2D,3D,4A,5A),(1E,2D,3D,4A,5B),(1E,2D,3D,44,5C),(1E,2D,3D,4A,5D),(1E,2
D,3D,4B,54),(1E,2D,3D,4B,5B),(1E,2D,3D,4B,5C),(1E,2D,3D,4B,5D),(1E,2D,3D,4C,54),
(1E,2D,3D,4C,5B),(1E,2D,3D,4C,5C),(1E,2D,3D,4C,5D),(1E,2D,3D,4D,54),(1E,2D,3D, 4

‘ AD,5B),(1E,2D,3D,4D,5C),(1E,2D,3D,4D,5D),(1E,2D,3E,4A,5A),(1E,2D,3E,4A,5B),(1E,2D,

3E,4A,5C),(1E,2D,3E,4A,5D),(1E,2D, 3E,4B,5A),(1E, 2D, 3E,4B,5B),(1E, 2D, 3E,4B,5C),(1
E,2D,3E,4B,5D),(1E,2D,3E,4C,5A),(1E,2D,3E,4C,5B),(1E,2D,3E,4C,5C),(1E,2D,3E,4C,5
D),(1E,2D,3E,4D,5A),(1E,2D,3E,4D,5B),(1E,2D,3E,4D,5C),(1E,2D,3E,4D,5D),(1E,2D, 3F,
4A,5A),(1E,2D,3F,4A,5B),(1E,2D,3F,4A,5C),(1E,2D,3F,44,5D),(1E,2D, 3F,4B,5A),(1E, 2D,
3F.4B,5B),(1E,2D,3F,4B,5C),(1E,2D,3F,4B,5D),(1E,2D,3F,4C,5A),(1E,2D, 3F,4C,5B),(1E,
2D,3F,4C,5C),(1E,2D,3F,4C,5D),(1E,2D, 3F,4D,5A),(1E,2D, 3F,4D,5B),(1E,2D,3F,4D,5C),(
1E,2D,3F,4D,5D),(1E,2E,3A,4A,5A),(1E,2E, 3A,4A,5B),(1E,2E,3A,4A,5C),(1E,2E, 34,44,
5D),(1E,2E,3A,4B,5A),(1E,2E, 3A,4B,5B),(1E,2E,3A,4B,5C),(1E,2E, 3A,4B,5D),(1E, 2E,3
A,4C,5A),(1E,2E,3A,4C,5B),(1E,2E, 3A,4C,5C),(1E,2E,3A,4C,5D),(1E,2E, 3A,4D, 54), (1E,
2E,3A,4D,5B),(1E,2E,3A,4D,5C),(1E,2E,3A,4D,5D),(1E,2E,3B,4A,5A),(1E,2E,3B,4A,5B),
(1E,2E,3B,4A,5C),(1E,2E,3B,4A,5D),(1E,2E,3B,4B,5A),(1E,2E,3B,4B,5B),(1E, 2E, 3B, 4B,
5C),(1E,2E,3B,4B,5D),(1E,2E,3B,4C,5A),(1E,2E,3B,4C,5B),(1E,2E,3B,4C,5(C),(1E, 2E, 3B,
4C,56D),(1E,2E,3B,4D,54),(1E,2E,3B,4D,5B),(1E,2E,3B,4D,5C),(1E,2E,3B,4D,5D),(1E, 2
E,3C,4A,5A),(1E,2E,3C,4A,5B),(1E,2E,3C,4A,5C),(1E,2E,3C,4A,5D),(1E, 2E,3C,4B,5A),(
1E,2E,3C,4B,5B),(1E,2E,3C,4B,5C),(1E,2E,3C,4B,5D),(1E,2E,3C,4C,5A),(1E,2E,3C,4C,
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5B),(1E,2E,3C,4C,5C),(1E,2E,3C,4C,5D),(1E,2E,3C,4D,5A),(1E,2E,3C,4D,5B),(1E, 2E, 3
C,4D,5C),(1E,2E,3C,4D,5D),(1E,2E,3D,4A,54),(1E,2E,3D,4A,5B),(1E,2E,3D,4A,5C),(1E,
2E,3D,4A,5D),(1E,2E,3D,4B,5A),(1E,2E,3D,4B,5B),(1E,2E,3D,4B,5C),(1E,2E,3D,4B,5D),
(1E,2E,3D,4C, 5A),(1E,2E,3D,4C,5B),(1E,2E,3D,4C,5C),(1E,2E,3D,4C,5D),(1E,2E,3D,4D,
5A),(1E,2E,3D,4D,5B),(1E,2E,3D,4D,5C),(1E,2E,3D,4D,5D),(1E,2E, 3E,4A,5A),(1E, 2E,3
E,4A,5B),(1E,2E,3E,4A,5C),(1E 2E,3E 4A,5D),(1E,2E,3E,4B,5A),(1E, 2E, 3E,4B,5B),(1E,
oF 3E,4B,50),(1E,2E,3E,4B,6D),(1E,2E,3E,4C,5A),(1E,2E,3E,4C,5B),(1E,2E,3E,4C,5C),
(1E,2E,3E,4C,5D),(1E,2E,3E,4D.5A),(1E,2E,3E,4D,5B),(1E,2E,3E,4D,5C),(1E,2E,3E,4D,
5D),(1E,2E,3F 4A,5A),(1E,2E,3F,4A,5B),(1E,2E, 3F,4A,5C),(1E,2E,3F 4A,5D),(1E, 2E, 3F,
4B,5A),(1E,2E,3F 4B,5B),(1E,2E,3F.4B,5C),(1E,2E,3F,4B,5D),(1E,2E, 3F,4C,5A),(1E, 2E,
3F.4C,5B),(1E,2E,3F,4C,5C),(1E,2E,3F,4C,5D),(1E,2E,3F 4D, 5A),(1E, 2E, 3F, 4D, 5B), (1E,
2E,3F.4D,5C),(1E,2E,3F,4D,5D)

And (R',R2R3R" R%=(1A,2A.3A,4A,5A) is the compound which R' is 1A, R?is 2A,
R3is 3A, R*is 4A and R®is 5A. The other combinations are the same.

Experimental example 1

The inhibitory activities against integrase of the compounds in the present invention

have been determined by the assay described below.
(1) Preparation of DNA solutions.

Substrate DNA and target DNA. which sequences were indicated below, were
synthesizad by Amersham Pharmacia Biotech and dissolved in KTE buffer
(composition: 100 mM KCI, 1 mM EDTA, 10 mM Tris-HCI (pH 7.6)) at concentration of 2
pmol/ul and 5 pmol/ul, respectively. The DNA solutions were annealed with each
complement by slowly cooling after heating.

(Substrate DNA)
5. Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3
3'- GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5
(Target DNA)
5- TGA CCAAGG GCT AAT TCA CT-Dig-3’
3.Dig-ACT GGT TCC CGATTAAGT GA -5
(2) Calculations of the percent inhibitions (the ICg, values of test compounds)
Streptavidin, obtained from Vector Laboratories, was dissolved in 0.1 M carbonate
buffer (composition: 90 mM Na,CO; 10 mM NaHCOy) at concentration of 40 ug/ml.
After coating each well of microtiter plates (obtained from NUNC) with 50 ul of the

above solution at 4 °C over night, each well was washed twice with PBS (composition:
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13.7 mM NaCl, 0.27 mM KCI, 0.43 mM Na,HPO,, 0.14 mM KH,PO,) and blocked with
300 ul of 1% skim milk in PBS for 30 min. Additionally, each well was washed twice
with PBS and added 50 ul of substrate DNA solution (2 pmol/ul). The microtiter plates
were kept at room temperature for 30 min. Then, each well was washed twice with PBS
and once with H,0.

Subsequently, in the each well prepared above were added 45 ul of the reaction
buffer prepared from 12 ul of the buffer (composition: 150 mM MOPS (pH 7.2), 75 mM
MnCl,, 50 mM 2-mercaptoethanol, 25% glycerol, 500 pg/ml bovine serum albumin-
fraction V), 1 ul of target DNA (5 pmol/ud), and 32 ul of the distilled water. Additionally,
6 ul of either a test compound in DMSO or DMSO for positive control (PC) was mixed
with the above reaction buffer, then 9 ul of an integrase solution (30 pmol) was added
and mixed well. In the well of negative control (NC) was added 9 ul of the integrase
dilution buffer (composition: 20 mM MOPS (pH7.2), 400 mM potassium glutamate, 1
mM EDTA. 0.1 % NP-40, 20 % glycerol. 1 mM DTT, 4 M urea).

The microtiter plates were incubated at 30 °C for 1 hour. The reaction solution
was removed and each well was washed twice with PBS. Subsequently, each well of the
microtiter plates was filled with 100 ul of anti-digoxigenin antibody labeled with
alkaline phosphatase (Sheep Fab fragment: obtained from Boehringer) and incubated at
30 °C for 1 hour. Then, each well was washed twice with 0.05 % Tween20 in PBS and
once with PBS. Next, 150 ul of the Alkaline phosphatase reaction buffer (composition:
10 mM p-Nitrophenylphosphate (obtained from Vector Laboratories), 5 mM MgCl,, 100
mM NaCl, 100 mM Tris-HCl (pH 9.5)) was added in each well. The microtiter plates
were incubated at 30 °C for 2 hours and the reaction was terminated by the addition of
50 ul of 1 N NaOH solution. The optical density (OD) at 405 nm of each well was
measured and the percent inhibition was determined by the following expression.

The percent, inhibition (%) = 100{1-{(C abs.- NC abs.) / (PC abs.- NC abs.)}]
C abs.; the OD of the well of the
NC abs.: the OD of the negative control (NC)
PC abs.: the OD of the positive control (PC)

When the percent inhibition (%) is X % at the concentration of x pg/ml and the
percent inhibition (%) is Y % at the concentration of y ug/ml, one of which is more than
50% and the other is less than 50 %, ICy, can be determined by the following expression.

[Ceo(pgml) = x-{(X-50)(x-y)/(X-Y)}

The IC ¢ values, the concentration of the compounds at percent inhibition 50 %,

are shown in the following Table 1. Compound No. in the Table 1 is the same as

compound No. of the above example.
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Tahle 1
compound No. - 1Csy (ug/ml)

I-1 0.540
1-6 0.444
1-20 0.760
.27 (0.190
135 0.240
1.37 (.550
.63 0.420

I 165 0.11
1-67 0.22

The compounds of the present invention except the above compounds had the
same or more integrase inhibitory activities.
And the compounds of the present invention have high stability against

metabolism and they are superior inhibitory agents against integrase.

Formulation Example

It is to be noted that the following Formulation Examples 1 to 8 are mere
illustration. but not intended to limit the scope of the invention. The term "active
ingredient" means the compounds of the present invention, the tautomers, the prodrugs

thereof, their pharmaceutical acceptable salts, or their solvate.

Formulation Example 1

Hard gelatin capsules are prepared using of the following ingredients:

Dose
(mg/capsule)
Active ingredient 250
Starch, dried 200
Magnesium stearate 10
Total 460 mg

Formulation Example 2

A tablet is prepared using of the following ingredients:

Dose
(mg/tablet)
Active ingredient 250
Cellulose, microcrystals 400
Silicon dioxide, fumed 10
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Stearic acad 5
Total 665 mg

The components are blended and compressed to form tablets each weighing 665 mg.

Formulation Example 3

An acrosol colution is prepared containing the following components:

Weight
Active ingredient, 0.25
[ithanol 20.75
Propellant 22 (chlorodifluoromethane) 74.00
Total 100.00

The active ingredient is mixed with ethanol and the admixture added to a portion
of the propellant 22, cooled to -30 °C and transferred to a filling device. The required
amount is then fed to a stainless steel container and diluted with the reminder of the

propellant. The valve units are then fitted to the container.

Formulation Example 4
Tablets, each containing 60 mg of active ingredient, are made as follows.

Active ingredient 60 mg
Starch 45 mg
Microcrystals cellulose 35 mg
Polyvinylpyrrolidone (as 10% solution in water) 4 mg

Sodium carboxymethyl starch 4.5 mg
Magnesium stearate 0.5mg
Talc 1 mg

Total 150 mg

The active ingredient, starch, and cellulose are passed through a No. 45 mesh
U.S. sieve, and the mixed thoroughly. The aqueous solution containing
polyvinylpyrrolidone is mixed with the resultant powder, and the admixture then is
passed through a No. 14 mesh U.S. sieve. The granules so produced are dried at 50°C
and passed through a No. 18 mesh U.S. sieve. The sodium carboxymethyl starch,
magnesium stearate, and tale, previously passed through No. 60 mesh U.S. sieve, are
then added to the granules which, after mixing, are compressed on a tablet machine to

yield tablets each weighing 150 mg.

Formulation Example 5

Capsules, each containing 80 mg of active ingredient, are made as follows:
Active ingredient 80 mg
Starch 59 mg

237



{2y

10

“15

20

25

208

Microcrystals cellulose 59 mg
Magnesium stearate 2mg
Total 200 mg

The active ingredient, cellulose. starch, and magnesium stearate are blended,
passed through a No. 45 mesh U.S. sieve, and filled into hard gelatin capsules in 200 mg

quantties.

FFormulation Example 6

Suppositories, each containing 225 mg of active ingredient, are made as follows:

Active ingredient 225 mg
Saturated fatty acid glycerides 2000 mg
Total 2225 mg

The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended
in the saturated fatty acid glycerides previously melted using the minimum heat
necessary. The mixture is then poured into a suppository mold of nominal 2g capacity

and allowed to cool.

Formulation Example 7
Suspensions, each containing 50 mg of active ingredient, are made as follows:

Active ingredient 50 mg
Sodium carboxymethyl cellulose . 50 mg
Syrup 1.25 ml
Benzoic aeid solution 0.10 ml]
Flavor - . q.v.
Color q.v.
Purified water to total 5 ml

The active ingredient is passed through a No. 45 U.S. sieve, and mixed with the
sodium carboxymethyl cellulose and syrup to form a smooth paste. The benzoic acid
solution, flavor and color are diluted with a portion of the water and added, with

stirring. Sufficient water is then added to produce the required volume.

Formulation Example 8

An intravenous formulation may be prepared as follows:
Active ingredient 100 mg
Isotonic saline 1000 ml
The solution of the above ingredients is generally administered intravenously to a

subject at a rate of 1 ml per minute.

Industrial Applicability
The compounds of the present invention bave inhibitory activities against i
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ntegrase and efficient for treatment of AIDS as an antiviral agent and an anti-HI

V agent.
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CLAIMS

1. A compound of the formula (I):
Y

RA J\
4 Z|

B !
75

9=>N

A )

(wherein

a0 N

B::|7.5A

is a condensed nitrogen-containing heterocycle (A ring is nitrogen-containing
heterocyele: B ring 15 carbon ring or heterocycle; 2, Z° and 7° cach is independently
carbon atom or nitrogen atom):

Y is hvdroxy mercapto or amino:

R 150 group of the formula:

Avb

(wherein C ring is nitrogen-containing heteroaryl)

or a group of the formula:

§ X
tRB

(wherein X is oxygen atom, sulfur atom or NH; R® is hydrogen or a group selected from

the substitution group A);

and at least one of A ring, B ring and R* is substituted with a group of the formula: -Z!-

Z2.73.R'(wherein Z' and Z° each is independently a bond, optionally substituted

alkylene or optionally substituted alkenylene; Z* is a bond, optionally substituted

alkylene, optionally substituted alkenylene, -CH(OH)-, -S-, -SO-, -SO,-, -SO,NR?-, -
NR280,-, -O-, -NR?-, -NR*CO-, -CONR?, -C(=0)-0-, -O-C(=0)- or -CO-; R*is hydrogen,
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optionally substituted alkyl, optionally substituted alkenyl, optionally substituted aryl
or optionally substituted heteroaryl; R! is optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted cycloalkyl, optionally substituted
cycloalkenyl or optionally substituted heterocycle.);

and A ring, B ring or R* is optionally substituted with one to six group(s) selected from
the substitution group A at any position except for the position at which the group
shown by the above-mentioned formula :-Z'-Z2-Z3-R' (wherein Z', Z%, Z°® and R' are the
same meanings as above) is substituted, each broken line shows the presence or
ahsence of a bond, except. that each neighboring broken line simultaneously shows the

presence of a bond. pravided a compound of the formula:
O OH

RE X~ R"

(wherein R® is hydroxy or alkoxy. 7% is alkylene or alkenylene, R!" is optionally
substituted aryl or optionally substituted heteroaryl), benzyl5-benzyl-7-acetyl-8-
hydroxyquinoline and 5-phenyl-7-acetyl-8-hydroxyquinoline are excluded.

The substitution group A is halogen, alkoxycarbonyl, carboxy, optionally substituted
alkyl. alkoxy. alkoxyalkyl, nitro. hydroxy. optionally substituted alkenyl, alkynyl,
alkylsulfonyl. optionally substituted amino, alkylthio, alkylthioalkyl, haloalkyl,
haloalkoxy. haloalkoxyalkyl, cycloalkyl. cycloalkenyl, oxo, thioxo, alkylenedioxy,
alkylene, alkenylene, nitroso, azide, amidino, guanidino, cyano, isocyano, mercapto,
optionally substituted carbamoyl, sulfamoyl, sulfoamino, formyl, alkylcarbonyl,
alkylcarbonyloxy, hydrazino,. morpholino, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted heterocycle, optionally substituted
aralkyl, optionally substituted heteroaralkyl, optionally substituted aryloxy, optionally
substituted heteroaryloxy, optionally substituted arylthio, optionally substituted
heteroarylthio, optionally  substituted  aralkyloxy, optionally  substituted
heteroaralkyloxy, optionally substituted aralkylthio, optionally substituted
heteroaralkylthio, optionally substituted aryloxyalkyl, optionally substituted
heteroaryloxyalkyl, optionally substituted arylthioalkyl, optionally substituted
heteroarylthioalkyl, optionally substituted arylsulfonyl, optionally substituted
heteroarylsulfonyl, optionally substituted aralkylsulfonyl and optionally substituted
heteroaralkylsulfonyl), a prodrug, a pharmaceutically acceptable salt or a solvate
thereof. '

2. A compound according to claim 1 wherein a nitrogen atom neighboring Z° on A ring
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binds to a neighboring atom with a double bond and to another neighboring atom with a
single bond, a prodrug, a pharmaceutically acceptable salt or a solvate thereof.

3. Acompound according to claim 1 wherein

-‘/\\\29—’- N

B%sA

24

(wherein A ring, B ring, Z*. Z° and 7° are the same meanings as claim 1) is a condensed
nitrogen-containing heterocycle, a prodrug, a pharmaceutically acceptable salt or a
solvate thereof.

4. A compound according to claim 1 (wherein at least one of A ring, B ring and R%is
substituted with a group of the formula: -Z.Z2%-72°-R'(wherein 7!, 2%, Z° and R' are the
same meanings as claim 1), and the other parts are optionally substituted with groups

selocted from the subsutution group A). wherein A ring ol

Y

IO

(wherein Z*, Z% Z° Y and R” are the same meanings as claim 1) is the formula:

i

F N #F N £ N F N F N
LIRSS IS S IS GG &
N w0 w7 NP e T

H

éjin) s N # N\\l #F Ny
o o JO )
a7 Y 2N . e

and B ring is the formula:
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(wherein Y and R” are the same meanings as claim 1) or A ring is the formula:

5\r/N s‘*\‘fN\N 5\'4N/> 4‘** N

/ - -
NJ)\MN\/ Coat e

.
O
Y

A

H

S

W

FLN F N
S )

w7 0 or *vo,’N\s

and B ring is the formula:
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(wherein Y and R* are the same meanings as claim 1) or

A ring is the formula:

ﬁ‘\N/N 1

I

S

and B ring is the formula:
y .

RA %,

= N7

\N’J\rﬁ'

(wherein Y and R?* are the same meanings as the claim 1), a prodrug, a

pharmaceutically acceptable salt or a solvate thereof.

5. A compound according to claim 4 (wherein at least one of A ring, B ring and R*is
substituted with a group of the formula: -Z'-Z>-Z3-R! (wherein Z!, Z? Z® and R' are the

same meanings as claim 1), and the other parts are optionally substituted with groups

selected from the substitution group A), wherein
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(wherein Z*, 7°, 7° Y and R* are the same meanings as claim 1) is the formula:
Y
RA

N
3
Z7

(wherein Y and R” are the same meanings as claim 1); Z7 is an oxygen atom, a sulfur
atom,-CH=CH- or NH), a prodrug, a pharmaceutically acceptable salt or a solvate
thereof.

6. A compound according to any one of claim 1 to 5 wherein a group selected from the
substitution group A is halogen, alkoxycarbonyl, carboxy, optionally substituted alkyl,
alkoxy, alkoxyalkyl, nitro, hydroxy, optionally substituted alkenyl, alkynyl,
alkylsulfonyl, optionally substituted amino, alkylthio, alkylthioalkyl, haloalkyl,
haloalkoxy, haloalkoxyalkyl, cycloalkyl, cycloalkenyl, oxo, alkylenedioxy, alkylene,
alkenylene, azide, cyano, mercapto, optionally substituted carbamoyl, sulfamoyl,
sulfoamino, fof'm_yl, alkylcarbonyl, alkylcarbonyloxy, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted heterocycle, optionally
substituted aralkyl, optionally substituted heteroaralkyl, optionally substituted aryloxy,
optionally substituted heteroaryloxy, optionally substituted arylthio, optionally
substituted heteroarylthio, optionally substituted aralkyloxy, optionally substituted
beteroaralkyloxy, optionally substituted aralkylthio, optionally substituted
heteroaralkylthio, optionally substituted aryloxyalkyl, optionally substituted
heteroaryloxyalkyl, optionally substituted arylthioalkyl, optionally substituted
heteroarylthioalkyl, optionally substituted arylsulfonyl, optionally substituted
heteroarylsulfonyl, optionally substituted aralkylsulfonyl or optionally substituted
heteroaralkylsulfonyl, a prodrug, a pharmaceutically acceptable salt or a solvate
thereof.

7. A compound according to claim 6 wherein a group selected from the substitution
group A is halogen, optionally substituted alkyl, alkoxy, hydroxy, optionally substituted
alkenyl, optionally substituted amino, cyano, optionally substituted carbamoyl,

optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
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heterocycle. optionally substituted aralkyl or optionally substituted aryloxyalkyl, a
prodrug, a pharmaceutically acceptable salt or a solvate thereof.

8. A compound according to any one of claim 1 to 7 wherein the formula: -Z'-Z%-Z*R' is
the formula: -Z!-72-Z3-R! (wherein Z! is a bond or alkylene; Z% is a bond; Z? is optionally
substituted alkylene, alkenylene, -S- or -O-; R' is optionally substituted aryl, optionally
substituted heteroaryl or optionally substituted cycloalkyl), a prodrug, a
pharmaceutically acceptable salt or a solvate thereof.

9. A compound according to any one of claim 1 to 8 wherein R* is the formula:

(wherein C ring is the same meaning as claim 1), a prodrug, a pharmaceutically
acceptable salt or a solvate thereof.

10. A compound according to claim 9 wherein an atom neighboring the atom at the
bonding position on C ring is nitrogen atom which binds to the neighboring atom with a
double bond and to another neighboring atom with a single bond, a prodrug, a
pharmaceutically acceptable salt or a solvate thereof.

11. A compound according to claim 10 wherein an atom neighboring the atom at the
bonding position on C ring is nitrogen atom which binds to the neighboring atom with a
double bond and ‘to another neighboring atom with a single bond, and another atom
neighboring the atom at the bonding position is a heteroatom, a prodrug, a
pharmaceutically acceptable salt or a solvate thereof.

12. A compound according to claim 9 (wherein at least one of A ring, B ring and C ring
is substituted with a group of the formula: -Z!.Z%-Z3-R(wherein Z', Z%, Z® and R! are the
same meanings as claim 1), and the other parts are optionally substituted with groups

selected from the substitution group A), wherein the formula:

(wherein C ring is the same meaning as claim 1) is the formula:
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a prodrug, a pharmaceutically acceptable salt or a solvate thereof.
13. A compound according to any one of claim 9 to 12 wherein C ring is substituted
with a group of the formula:-Z'-Z2-Z%-R!(wherein Z!, Z2, Z® and R' are the same

' meanings as claim 1), a prodrug, a pharmaceutically acceptable salt or a solvate thereof.

14. A compound according to any one of claim 1 to 8 (wherein at least one of A ring, B
ring and RBis substituted with a group of the formula:-Z!-Z2-Z3-R!(wherein Z', 7% Z® and

-R! are the same meanings as claim 1), and the other parts are optionally substituted

with groups selected from the substitution group A), wherein R is the formula:

g X

R%
(wherein X and RP are the same meanings as claim 1), a prodrug, a pharmaceutically
acceptable salt or a solvate thereof.
15. A compound according to claim 14 (wherein at least one of A ring, B ring or RBis
substituted with a group of the formula:-Z'-Z*-Z3-R'(wherein Z', Z%, Z3% and R! are the
same meanings as claim 1), and the other parts are optionally substituted with groups
selected from the substitution group A), wherein X is oxygen atom, R? is hydroxy, alkoxy,
optionally substituted amino, optionally substituted heteroaryl or optionally
substituted aryl, a prodrug, a pharmaceutically acceptable salt or a solvate thereof.
16. A compound according to claim 14 or 15 wherein R®is substituted with a group of
the formula :-Z2'-Z2-Z%-RY(wherein Z', 7%, Z° and R! are the same meanings as claim 1), a
prodrug. a pharmaceutically acceptable salt or a solvate thereof.
17. A compound according to any one of claim 1 to 16 wherein A ring or B ring is
substituted with a group of the formula :-Z'-Z2-Z%-R'(wherein Z', 7%, 7Z* and R! are the
same meanings as claim 1). a prodrug, a pharmaceutically acceptable salt or a solvate

thercofl
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18. A compound according to claim 1 which is the formula:

o) OH

RB =z N

(wherein R®is hydrogen or a group selected from the substitution group A, Z8is =C(-RY)-
or =N-, at least one of R® to RS is the formula :-Z!-Z*-Z3-R'(wherein Z/, 72 7% and R! are
the same meanings as claim 1), the others are hydrogen or groups selected from the
substitution group A), a prodrug, a pharmaceutically acceptable salt or a solvate
thereof. '
19. A compound according to claim 18 wherein RE is hydroxy, alkoxy, optionally
substituted amino, heterocycle, heteroaryl or aryl, Z® is =C(-R%-, at least one of R3to RS
is the formula :-Z!-Z2.Z%-R!(wherein Z! and Z® are bonds, Z* is a bond, alkylene or
alkenylene, R! is optionally substituted aryl (the substituents are alkyl, halogen, alkoxy,
haloalkyl and/or azide )), the others are aralkyl optionally substituted with halogen,
hydrogen, halogen or alky, a prodrug, a pharmaceutically acceptable salt or a solvate
thereof.

20. A compoungl according to claim 1 which is the formula:

R” O OH

(wherein R® is aryl, heteroaryl, cycloalkyl, cycloalkenyl or heterocycle, Z° is =C(-RY- or
=N-, at least one of R*to R'® is the formula :-Z'-Z%-Z°-R!(wherein Z', Z%, Z° and R! are the
same meanings as claim 1), the others are hydrogen or groups selected from the
substitution group A), a prodrug. a pharmaceutically acceptable salt or a solvate
thereof.

21, A compound according to claim 20 wherein R® is heteroaryl, Z° is =C(-R%-, at least
one of R to R'? is the formula :-Z'-22-Z%R}(wherein Z' and Z° are bonds, Z? is alkylene,
R is optionally substituted aryl (the substituents are alkyl, halogen, alkoxy, haloalkyl
and/or azide)). the others are hvdrogen. atkyl or halogen, a prodrug, a pharmaceutically

accoptable satior a solvate thereof.
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22. A compound according to claim 1 which is the formula:
R'?

(wherein C ring is nitrogen-containing heteroaryl, Y is hydroxy or mercapto, Z° is =C(-
RY-, or =N-, Z7 is -N(RY-, -S- or -O-, at least one of R*to R® and R'" to R'®is the
formula :-Z!'-Z2-Z5-R'(wherein Z!, Z% Z® and R! are the same meanings as claim 1), the
others are hydrogen or groups selected from the substitution group A), a prodrug, a
pharmaceutically acceptable salt or a solvate thereof.

23. A compound according to claim 22 wherein C ring is 1,3,4-oxadiazol-2-yl, oxazol-2-
yl, thiazol-2-yl, 1,3,4-thiadiazol-2-yl, 1,2,4-triazol-3-yl, imidazol-2-yl or pyrimidin-2-yl,
78 is =C(-R%)-, or =N-, Z" is -N(-R?-, -S- or -O-, at least one of R® to R® and R to R'®is the
formula :-Z!-Z2-Z3-R! (wherein Z' is a bond or alkylene, Z? is a bond, alkylene optionally
substituted with aryl, alkenylene, -O- or -NH-, Z%is a bond, R' is optionally substituted
aryl (the substituents are alkyl, halogen, alkoxy, haloalkyl and/or azide), optionally
substituted heteroaryl (the substituents are alkyl, halogen, alkoxy, haloalkyl and/or
azide) or optionally substituted cycloalkyl (the substituents are alkyl, halogen, alkoxy,
haloalkyl and/o;r azide)), the others are hydrogen, halogen, optionally substituted alkyl
(the substituents are halogen, alkoxycarbonyl, carboxy, alkoxy, hydroxy, optionally
substituted carbamoyl (the substituent is alkyl), alkenyloxy and/or phthalimide),
aralkyl optionally substituted with halogen, aryl optionally substituted with halogen,
carbamoyl optionally substituted with alkyl, amino optionally substituted with acyl or
alkylthio, a prodrug, a pharmaceutically acceptable salt or a solvate thereof.

24. A compound according to claim 1 which is the formula:

O OH
N R14
= = X
B A
N Z
R18 ZlO R15
R'7
(wharein R® is hydrogen or a group selected from the substitution group A, Z'° is -C(-

R'®)=or =N=, at least one of R' to R"® is the formula:-Z!-2%-Z3.R'(wherein Z!, 72, Z® and

R! are the same meanings as claim 1), the others are hydrogen or groups selected from

249



15

20

N
ot

30

‘the substitution group A), a prodrug, a pharmaceutically acceptable salt or a solvate

thereof.

25. A compouhd according to claim 24 wherein R!® is the formula :-Z'-Z%-Z*-R'(wherein
Z!, 7% 7% and R! are the same meanings as claim 1), a prodrug, a pharmaceutically
acceptable salt or a solvate thereof.

26. A compound according to claim 24 wherein R'*is hydrogen, alkyl, alkenyl, halogen,
haloalkyl, alkoxy, haloalkoxy or optionally substituted amino, a prodrug, a
pharmaceutically acceptable salt or a solvate thereof.

27. A compound according to claim 24 wherein R® is hydroxy, alkoxy, optionally
substituted amino, alkyl, cycloalkyl or aryl, at least one of R!* to R'® is the formula :-Z!-
72.78.R! (wherein Z' and Z%are bonds, 72 is alkylene, R' is optionally substituted aryl
(the substituents are alkyl, halogen, alkoxy, haloalkyl and/or azide)), the others are
hydrogen, halogen, optionally substituted alkyl (the substituents are alkoxycarbonyl
and/or carboxy), optionally substituted alkenyl (the substituents are alkoxycarbonyl
and/or carboxy), aryl, aralkyl optionally substituted with halogen, optionally
substituted carbamoyl, cyano or formyl, a prodrug, a pharmaceutically acceptable salt
or a solvate thereof. ‘

28 A compound according to claim 24 wherein R is hydroxy, alkoxy, optionally
substituted alkyl (the substituents are alkoxy and/or optionally substituted amino).
optionally substituted aryl. optionally substituted heteroaryl, cycloalkyl or optionally
cubstituted amino (the substituents are alkyl and/or alkoxy), RY is hydrogen, alkyl,
alkenyl. halogen. haloalkyl. alkoxy. haloalkoxy or optionally substituted amino, one of
R'% and R is the formula :-7'-7%-7%RY(wherein Z' and Z®are bonds, Z% is alkylene, R' is
optionally substituted aryl (the substituents are alkyl. halogen, alkoxy, haloalkyl and/or
azide)). the other is hydrogen, alkyl or halogen, R'" is hydrogen, halogen, optionally
substitured alkyl (the substituents are alkoxycarbonyl, carboxy, alkoxy, optionally
substituted amino and/or optionally substituted carbamoyl (the substituents are alkyl
and/or alkvlene)), optionally substituted alkenyl (the substituents are alkoxycarbonyl,
carboxy and/or optionally substituted carbamoyl), optionally substituted carbamoyl (the
substituents are alkyl, alkylene, alkoxyalkyl, aralkyl, aryl and/or heteroaryl),
alkoxycarbonyl, carboxy, alkoxy. optionally substituted sulfamoyl, optionally
substituted amino, cyano or formyl, R'® is hydrogen, alkyl or halogen, a prodrug, a
pharmaceutically acceptable salt or a solvate thereof.

29, A compound according to claim 24 wherein RY s h.y'(lroxy. ;ﬂkoxy, optionally
substituted alkyl (the substituents are alkoxy and/or optionally substituted amino),

optionally substituted aryl, optionally substituted heteroaryl, cycloalkyl or optionally
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substituted amino (the substituents are alkyl and/or alkoxy), R' is hydrogen, alkyl,
alkenyl, halogen, haloalkyl, alkoxy, haloalkoxy or optionally substituted amino, R'® is
the formula :-Z'-Z2-Z3-R'(wherein Z' and Z° are bonds, Z? is alkylene, R! is optionally
substituted aryl (tbe substituents are alkyl, halogen, alkoxy, haloalkyl and/or azide )),
R'S, R!” and R'8each is independently hydrogen, halogen, optionally substituted alkyl
(the substituents are alkoxycarbonyl, carboxy, alkoxy, optionally substituted amino
and/or optionally substituted carbamoyl (the substituents are alkyl and/or alkylene)),
optionally substituted alkenyl (the substituents are alkoxycarbonyl, carboxy and/or
optionally substituted carbamoyl), optionally substituted carbamoyl (the substituents
are alkyl, alkylene, alkoxyalkyl, aralkyl, aryl and/or heteroaryl), alkoxycarbonyl,
carboxy, alkoxy, optionally substituted sulfamoyl, optionally substituted amino, cyano or
formyl, a prodrug, a pharmaceutically acceptable salt or a solvate thereof.

30. A compound according to claim 24 wherein RB is hydroxy or alkoxy, R'* is hydrogen,
alkyl. halogen, one of R' and R'is the formula :-Z'-Z%Z3.R'(whercin Z' and Z° are
bonds. 7% is alkylene, R' is optionally substituted aryl (the substituents are alkyl,
halogen, alkoxy. haloalkyl and/or azide)), the other is hydrogen, alkyl or halogen, R is
hydrogen. halogen, optionally substituted alkyl (the substituents are alkoxycarbonyl,
carhoxy and/or optionally substituted carbamoy!), optionally substituted alkenyl (the
cubstituents are alkoxycarbonyl. carboxy and/or optionally substituted carbamoyb,
aptionally substituted carbamoyl, cyano or formyl, R' is hydrogen, alkyl or halogen, a
prodrug. a pharmaceutically acceptable salt. or a solvate thereof.

31. A compound according to claim 24 wherein R'” is optionally substituted carbamoyl,
a prodrug, a pharmaceutically acceptable salt or a solvate thereof.

32. A compound according to claim 1 which is the formula :

. R’ 0 OH
= X
9 19 B A
R R z
R1° 210 R15

(wherein RB is aryl, heteroaryl, cycloalkyl, cycloalkenyl or heterocycle, Z'° is -C(-R'®)= or
—N=, R® is -O-, -C(-R"M=C(-R'®)- or -CH(-R")-CH(-R'®)-, at least one of R” to R and R'*
to R'® is the formula :-Z'-Z%2-Z%-R'(wherein Z',Z%Z% and R' are the same meanings as
claim 1), the others are hydrogen or groups selected from the substitution group A), a
prodrug, a pharmaceutically acceptable salt or a solvate thereof.

33. A compound according to claim 32 wherein R® is heteroaryl, at least one of R’ to R'°
and R' to R'® is the formula :-Z'-Z%-Z3-R'(wherein Z' and Z2 are bonds, Z%is alkylene or
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.S-, R! is optionally substituted aryl (the substituents are alkyl, halogen, alkoxy,
haloalkyl and/or azide)), the others are hydrogen, halogen or alkyl, a prodrug, a
pharmaceutically acceptable salt or a solvate thereof.

34. A compound according to claim 1 which is the formula:

(wherein C ring is nitrogen-containing heteroaryl, Z'° is -C(-R'®)= or -N=, at least one of
R' to R' is the formula :-2'-Z% 73R (wherein 2',Z% 7% and R' are the same meanings as
claim 1), the others are hydrogen or groups selected from the substitution group A), a
prodrug, a pharmaceutically acceptable salt or a solvate thereof.

35. A compound according to claim 34 wherein C ring is pyrimidin-2-yl, pyridin-2-yl,
1.3.4-oxadiazole-2-yl, 1,3.4-thiadiazol-2-yl, thiazol-2-yl or imidazol-2-yl, at least one of
R" to R'® is the formula :-2'-72%.Z*%R!' (wherein Z' and Z* are bonds, Z° is alkylene, R' is
optionally substituted aryl (the substituents are alkyl, halogen, alkoxy, haloalkyl and/or
azide)), the others are hydrogen. halogen or alkyl, a prodrug, a pharmaceutically
acceptable salt or a solvate thereof.

36. A compound according to claim 1 which is the formula:

(wherein C ring is nitrogen-containing heteroaryl, Z8 is -O-, -N(-R!")- or -S-; at least one
of R! to R' is the formula formula :-Z!-Z2.Z3-R!(wherein Z!7Z%Z% and R! are the same
meanings as claim 1), the others are hydrogen or groups selected from the substitution
group A), a prodrug, a pharmaceutically acceptable salt or a solvate thereof.

37. A compound according to claim 36 wherein C ring is 1,3,4-oxadiazol-2-y! or 1,3,4-
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thiadiazol-2-yl, Z81s -O-, at least.one of R to R'7 is the formula :-Z'-Z2-Z3-R! (wherein Z!
and 7% are bonds, Z* is alkylene, R' is optionally substituted aryl (the substituents are
alkyl. halogen. alkoxy. haloalkyl and/or azide)), the others are hydrogen, halogen or

alkyl, a prodrug, a pharmaceutically acceptable salt or a solvate thereof.

38. A compound according to claim 1 which is the formula :
RH

(wherein C ring is nitrogen-containing heteroaryl and at least one of R, R*, R® and R'' to
R'3is the formula :-2'-Z%.7Z3-R' (wherein Z!, 7> 7% and R' are the same meanings as claim
1), the others are hydrogen or groups selected from the substitution group A), a prodrug,
a pharmaceutically acceptable salt or a solvate thereof.

39. A compound according to claim 38 wherein C ring is 1,3,4-oxadiazol-2-yl, at least
one of R3R*R® and R" to R**is the formula :-Z'-Z%-Z3-R' (wherein Z' and Z2are bonds, Z*
is alkylene, R! is optionally substituted aryl (the substituents are alkyl, halogen, alkoxy,
haloalkyl and/or azide)), the others are hydrogen, halogen or alkyl, a prodrug, a
pharmaceutically acceptable salt or a solvate thereof.

40. A compound according to claim 1 which is the formula :

. R O OH
R
/ /N
B 4
Rg 6 \ A/ R
R R
RS R®

(wherein R is aryl, heteroaryl, cycloalkyl, cycloalkenyl or heterocycle, at least one of R®
to R1° is the formula :-Z'-Z2-Z%-R'(wherein Z!,7%Z% and R! are the same meanings as
claim 1), the others are hydrogen or groups selected from the substitution group A), a
prodrug, a pharmaceutically acceptable salt or a solvate thereof.

41. A pharmaceutical composition containing the compound according to any one of

claim 1 to 40, a prodrug, a pharmaceutically acceptable salt or a solvate thereof as the

‘active ingredient.

42. A pharmaceutical composition according to claim 41 which is an enzyme inhibitor.
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43. A pharmaceutical composition according to claim 42 which is a nucleic acid related
enzyme inhibitor.

44. A pharmaceutical composition according to claim 43 which 1s an HIV integrase
inhibitor.

15. A pharmaceutical composition according to ¢laim 41 which is an aniti-HIV agent.
46. A pharmaccutical composition according to claim 41 which is a critical prevention
agent or a therapeutic agent for AIDS or AIDS related complication.

A7. A mixture of anti-FHIV agents which comprises a pharmaceutical composition
according to claim 44 in combination with a reverse transcriptase inhibitor and/or a
protease inhibitor.

48. A pharmaceutical composition according to the claim 44 which has an activity
enhancing the anti-HIV activity of a reverse transcriptase inhibitor and/or a protease
inhibitor.

49. A method for the critical prevention or treatment of AIDS or AIDS related
complication, which comprises administering a pharmaceutical composition according
to the claim 41.

50. Use of the compound according to any one of claim 1 to 40 for the manufacture of a
pharmaceutical composition for the critical prevention 01.' treatment of AIDS or AIDS

related complication.
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ABSTRACT

A compound of the formula (I):

Y
L
R \24' ‘"\Izg’/'N
B %s A ®M-.

wherein Z*, Z°% and Z°each is independently carbon atom or nitrogen atom; Y is hydroxy,

mercapto or amino; RA is a group of the formula:

(wherein C ring is nitrogen-containing heteroaryl) has an inhibitory activity against

integrase.
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DESCRIPCION
Compuestos heteroarilo que contienen nitrégeno los cuales poseen actividad

inhibidora contra la integrasa del VIH

Campo técnico

La presente invencion se refiere a compuestos novedosos que tienen
actividades antivirales, en particular compuestos heteroarilo que contienen
nitrégeno los cuales poseen actividad inhibitoria contra la integrasa del VIH y
una composiciéon farmacéutica que contiene los mismos, especialmente un

agente anti-VIH.

Antecedentes de la técnica

Entre los virus, se sabe que el virus de inmunodeficiencia humana (VIH),
una clase de retrovirus, causa el sindrome de inmunodeficiencia adquirida
(SIDA). El agente terapéutico para el SIDA es principalmente seleccionado del
grupo de inhibidores de la transcriptasa reversa (p. e. AZT, 3TC) e inhibidores
de proteasa (p. e. Indinavir), pero han demostrado estar acompafados por

efectos colaterales tales como nefropatia y la aparicion de virus resistentes. Por

lo tanto, se ha deseado el desarrollo de agentes anti-VIH que tengan otro -

mecanismo de accién.

Por otro parte, se reporta una combinacién de terapia para que sea

eficiente en el tratamiento para el SIDA debido a la frecuente aparicion del

mutante resistente por Balzarini, J. y otros, Proc. Natl. Acad. Sci. USA 1996,
93, p 13152-13157. Clinicamente se usan los inhibidores de transcriptasa
reversa y los inhibidores de proteasa como un agente anti-VIH, sin embargo,

los agentes que tienen el mismo mecanismo de accidén con frecuencia exhiben
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resistencia-cruzada o Unicamente una actividad adicional. Por consiguiente, se
desean agentes anti-VIH que tengan otro mecanismo de accion.

Recientemente han sido reportados algunos inhibidores de integrasa,
por ejemplo, el grupo acido 1,3-dioxobutenoico o el grupo 1,3-propandiona
descritos en WO99/50245, WO099/62520, WO99/62897, WO099/62513,
WO00/38086 y WO01/00578.

Adicionalmente se describen derivados de bencimidazol, agentes anti-

plaqueta en Chem. Pharm. Bull. 42(3) 560-569 (1994). Ellos tienen estructuras -

similares a aquellos compuestos de la presente invencion.
WO098/45269 y J.Med. Chem. 2000, 43, 1533-1540 describen los

siguientes compuestos con actividad inhibitoria contra la integrasa del VIH.

(@] OH
N 2%
RB / \R1.
A P

En donde R® es hidroxi o alcoxilo, Z? es alquileno o alquenileno, R" es arilo
opcionalmente sustituido o hetereoarilo opcionalmente sustituido.

Ademas en la US 3113135 se describen 5-bencil-7-acetil-8-
hidroxiquinolina y 5-fenil-7-acetil-8-hidroxiquinolina.

Bajo la anterior circunstancia, se ha deseado el desarrollo de un nuevo

inhibidor de integrasa.

Divulgacion de la Invencién
Los presentes inventores han estudiado de manera intensa para
encontrar que un compuesto de heteroarilo que contiene nitrégeno,

especificamente. un comouesto de la formula (1):
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Y

RA /k .
NP e
XD

en donde

/‘\\zg‘/’N

B !
ZsA

es un heterociclo condensado que contiene nitrogeno (el anillo A es heterociclo
que contiene nitrégeno; el anilio B es anillo de carbono o heterociclo, 24 2° y z°
cada uno independientemente es atomo de carbono o atomo de nitrogeno),

Y es hidroxi, mercapto o amino; R* es un grupo de la formula:

(en donde el anillo C es heteroarilo que contiene nitrogeno) o un grupo de la

férmula
i—( x
RB

(en donde X es atomo de oxigeno, atomo de azufre o NH, RB es hidrégeno o un.

grupo seleccionado del grupo A de sustitucion),

y al menos uno del anillo A, anillo B y R? es sustituido con un grupo de la
formula: -2'-22-Z%-R" (en donde Z' y Z® cada uno es independientemente un
enlace, alquileno opcionalmente sustituido o alquenileno opcionalmente
sustituido; Z? es un enlace, alquileno opcionalmente sustituido, alquenileno

opcionalmente sustituido. -CH(OH)-. -S-. -SO-. -SO>»-. -SO,NR?- -NR?S0>-. -O-.
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-NR2, -NR2CO-, -CONR?2-, -C(=0)-0-, -0-C(=0)-, 6 ~CO-; R? es hidrégeno,
alquilo opcionalmente sustituido, alquenilo opcionalmente sustituido, arilo
opcionaimente sustituido o heteroarilo opcionalmente sustituido; R' es arilo
opcionalmente sustituido, heteroarilo opcionalmente sustituido, cicloalquilo
opcionalmente sustituido, cicloalquenilo opcionalmente sustituido o heterociclo
opcionalmente sustituido. ); y el anillo A, el anillo B o R* es opcionalmente
sustituido con uné a seis grupo(s) seleccionado del grupo A de sustitucion en

cualquier posicién excepto para la posicion, en la cual el grupo mostrado es

sustituido por la férmula anteriormente mencionada: -2'-2%-Z*-R" (en donde Z',

7%, 2 y R' tienen el mismo significado como el anterior.), cada linea

interrumpida muestra la presencia o ausencia de un enlace, excepto que cada

linea interrumpida cercana muestre de manera simultanea la presencia de un

enlace, proporcionando un compuesto de la formula:

O OH

(en donde R® es hidroxi o alcoxilo, Z° es alquileno o alquenileno, R' es arilo
opcionalmente sustituido o heteroarilo opcionalmente sustituido.), son excluidos
5-bencil-7-acetil-8-hidroxiquinolina y 5-fenil-7-acetil-8-hidroxiquinolina.), en
adelante, se refiere como "un compuesto de la presente invencion’), un
profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo que
tiene actividad inhibitoria contra la integrasa.

Ademas, los presentes inventores han descubierto que un compuesto de
la presente invencion y una composicion farmacéutica que contiene el mismo
son Gtiles como un agente antiviral, un agente anti-retroviral, un agente anti-

VIH, un agente HTLV-1 (virus de leucemia de célula T humana tipo 1), un

e



agente anti-FIV (virus de inmunodeficiencia felina) o un agente SIV (virus de

inmunodeficiencia simico) especialmente un agente anti-VIH, un inhibidor de .

integrasa, para realizar la presente invencion.

La presente invencién proporciona un compuesto de la presente
invencién, un profarmaco, una sal farmacéuticamente aceptable o un solvato
del mismo, una composicion farmacéutica que los incluye como ingredientes
activos, un agente antiviral, un agente anti-VIH, un inhibidor de integrasa y una
mezcla de agentes de anti-VIH. Existe de manera especial utilidad no
Unicamente como un agente anti-VIH sino también como un agente anti-SIDA
para enfermedades que incluyen SIDA y sintoma clinico relacionado con el
SIDA, por ejemplo la complicacién relacionada con el SIDA (ARC), la
linfadenopatia generalizada persistente (PGL), sarcoma de Kaposi, neumonia
por pneumocystis carinii, purpura topénica trombosis subjta, sintoma
neurologico relacionado con el SIDA, por ejemplo complicaciones demenciales
del SIDA, encefalopatia asociada con el SIDA, esclerosis multiple o
paraparesia espastica tropical, y anticuerpo positivo del anti-VIH y sintoma

positivo del VIH en pacientes asintomaticos.

La presente invencion es,

(1) un compuesto de la féormula (l)

Y

A
R \24’J‘~\~ g==N

Z

SOk

230



( en donde

~ -

427" \~29'/N

es un heterociclo condensado que contiene nitrégeno (el anillo A es heterociclo
que contiene nitrégeno; el anillo B es anillo de carbono o heterociclo; Z°, z2° y yid
cada uno es independientemente atomo de carbono o atomo de nitrogeno);

Y es hidroxi, mercapto o amino; R* es un grupo de la formula:

(en donde el anillo C es heteroarilo que contiene nitrégeno) o un grupo de la

formula '
g X
iRB

(en donde X es 4tomo de oxigeno, atomo de azufre o NH; R® es hidrégeno o un
grupo seleccionado del grupo A de sustitucion);

y al menos uno de! anillo A, anillo B y R* es sustituido con un grupo de la
formula; -2'-2%-2%-R' (en donde 2' y Z® cada uno es independientemente un
enlace, alquileno opcionaimente sustituido o élduenileno opcionalmente
susiituido; Z? es un enlace, alquileno opcionalmente sustituido, alquenileno
opcionalmente sustituido, -CH(OH)-, -S-, -SO-, -SO,-, -SO;NR?-,-NR*SO;-, -O-,
-NR?, -NR?CO-, -CONR%, -C(=0)-0-, -0-C(=0)-, 6 ~CO-; R’ es hidrégeno,
alquilo opcionaimente sustituido, alquenilo opcionalmente sustituido, arilo
opcionalmente sustituido o heteroarilo opcionalmente sustituido; R' es arilo

oocionalmente sustituido. heteroarilo oocionaimente sustituido. cicloalauilo
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opcionalmente sustituido, cicloalquenilo opcionalmente sustituido o heterociclo
opcionalmente sustituido.); y el anillo A, el anillo B o R* es opcionalmente
sustituido con uno a seis 'grupo(s) seleccionado del grupo A de sustitucion en

cualquier posicion excepto para la posicion, en la cual el grupo mostrado es

sustituido por la formula anteriormente mencionada: -2'-22.2° R’ (en donde Z',

72 7® y R' tienen el mismo significado como el anterior.), cada linea

interrumpida muestra la presencia o ausencia de un enlace, excepto que cada

linea interrumpida cercana muestre de manera simultanea la presencia de un

enlace, proporcionando un compuesto de la formula:

(en donde R® es hidroxi o alcoxilo, Z* es alquilero o alquenileno, R" es arilo
opcionalmente sustituido o heteroarilo opcionalmente sustituido), son excluidos
5-bencil-7-acetil-8-hidroxiquinolina y 5-fenil-7-acetil-8-hidroxiquinolina.

El grupo A de sustitucion es halégeno, alcoxicarbonilo, carboxilo, alquilo

opcionalmente sustituido, alcoxilo, alcoxialguilo, nitro, hidroxi, alquenilo,

“alquinilo, alquilsulfonilo  opcionaimente  sustituido, amino opcionalmente

sustituido, alquiltio, alquiltioalquilo, haloalguilo, haloalcoxilo, haloalcoxialquilo,
cicloalquilo, cicloalquenilo, oxo, tioxo, alquilendioxilo, alquileno, alquenileno,
nitroso, azida, amidino, guanidino, ciano, isociano, mercapto, carbamoilo
opcionalmente sustituido, sulfamoilo, sulfoamino, formilo, alquilcarbonilo,
alquilcarboniloxilo, hidrazino, morfolino, arilo opcionalmente sustituido,

heteroarilo opcionalmente sustituido, heterociclo opcionalimente sustituido,
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aralquilo opcionalmente sustituido, heteroaralquilo opcionalmente sustituido,
ariloxilo opcionalmente sustituido, hetroariloxilo opcionalmente sustituido, ariltio
opcionaimente sustituido, heteroalriltio opcionalmente sustituido, aralquiloxito
opcionalmente  sustituido, heteroaralquiloxilo opcionaimente  sustituido,
aralquiltio opcionalmente sustituido, heteroaralquiltio opcionalmente sustituido,
ariloxialquilo opcionalmente sustituido, heteroariloxialquilo opcionalmente

sustituido,  ariltioalquilo  opcionalmente  sustituido,  heteroariltioalquilo

opcionalmente sustituido, arilsulfonilo opcionalmente sustituido,

heteroarilsulfonilo opcionalmente sustituido, aralquilsulfonilo opcionalmente
sustituido y heteroaralquilsulfonilo opcionalmente sustituido), un profarmaco,
una sal farmacéuticamente aceptable o un solvato del mismo,

(2) un compuesto de acuerdo a la anterior (1) en donde un atomo de
nitrégeno cercano Z° sobre el anillo A se une a un atomo cercano con un doble
enlace y a otro atomo cercano con un enlace sencillo, un profarmaco, una sal
farmacéuticamente aceptable o un solvato del mismo,

(3) un compuesto de acuerdo con el anterior (1) en donde

(en donde el anillo A, el anillo B, Z*, Z% y Z° tienen el mismo significado como

en el anterior (1)) es un heterociclo condensado que contiene nitrégeno, un

profarmaco o una sal farmacéuticamente aceptable o un solvato del mismo,

(4) un compuesto con el anterior (1) (en donde al menos uno del anillo A,
anillo B y R es sustituido con un grupo de la formula: -2'-22-23-R" (en donde
Z', 2% 23 y R’ tienen el mismo significado como en el anterior (1)), y las otras
partes son opcionalmente sustituidas con grupos seleccionados del grupo A de

sustituciéon). en donde el anillo A de
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(en donde Z*, 2% 2° Y y R? tienen el mismo significado como en el anterior

(1)) es la formula

F N F N #F N # N F Ny
L L L 0 X
AN AN N N
ﬁ'ﬁ\ # N #F Ny #F Ny

L X Jo, JJ
'”“‘ N % oI o Wy

y el anillo B es la férmula:

psllie s il
# N N
Y
RA‘%I% RAAQ/I% \é[
& o

N

21
pe e i
peuliaes

(endonde Yy RA tienen eI mismo significado como en el anterior (1)) o el anillo A
es de la formula:

& F N & $
Y\'} g N j//N/> \I//N,:N
L SN e B
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10
y el anillo B es de la féormula
%@ S es
NS N\’él . \N/N\’éx . NQ/N\,&‘ .
JR JRR X
A
TV Tt Y e
S/N\féj N O/N\'ér Y m/N\léx A} N\'é‘ Y
Y
R A~ RA\fK(% R’\J\f% R
O\/N\'él . O/Nﬂl . S\’/N\’é; . S/N\'é‘ .
Y Y
M R
HN\/N}? . N/N\-ﬁy
’ H

(en donde Y y R* tienen el mismo significado como en el anterior (1)) o el anillo

A es de la formula:

N

~
N N\
~

%y

y el anillo B es de la formula:

R A~

\N’l“é"

(en donde Y vy RA tienen el mismo significado como el anterior 1), un
profarmaco una sal farmacéuticamente aceptable o un solvato del mismo,
(5)  un compuesto de acuerdo con el anterior (4) (en donde al menos uno del

anillo A. anillo B v R* es sustituido con un arupo de la formula: 2'-72.73-R! (en
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donde Z'. 2%, Z*® y R’ tienen el mismo significado como el anterior (1)), las otras
partes son opcionalmente sustituidas con grupos seleccionados del grupo A de

sustitucion), en donde

(re)

('en donde Z%, Z°, Z° Y y R tienen el mismo significado como en el anterior

(1)) es de la férmula:

N
3
27

(en donde Y'y R* tienen el mismo significado como en el anterior (1)); 27 es un
atomo de oxigeno, un atomo de azufre, -CH=CH- 6 NH), o un profarmaco, una

sal farmacéuticamente aceptable o un soivato del mismo.

(6)  un compuesto de acuerdo con un cualquiera de los anteriores (1) a (5)
en donde un grupo seleccionado del grupo A de sustitucién es halégeno,
alcoxicarbonilo, carboxilo, alquilo opcionalmente sustituido, alcoxilo,
alcoxialquilo, nitro, hidroxi, alquenilo opcionalmente ‘sustituido, alquinilo,
alquilsulfonilo, amino opcionalmente sustituido, alquiltio, alquiltioalquilo,
haloalquilo, haloalcoxilo, haloalcoxialquilo, cicloalquilo, cicloalquenilo, oxo,
alquilendioxilo, alquileno, alquenileno, azida, ciano, mercapto, carbamoilo
opcionalmente sustituido, sulfamoilo, sulfoamino, formilo, alquilcarbonilo,

alauilcarboniloxilo. arilo oocionalmente sustituido. heteroarilo opcionalmente
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sustituido, heterociclo opcionalmente sustituido, aralquilo opcionalmente
sustituido, heteroaralquilo opcionalmente sustituido, ariloxilo opcionalmente
sustituido, heteroariloxilo opcionalmente sustituido, ariltio opcionalmente

sustituido, heteroalriltio opcionalmente sustituido, aralquiloxilo opcionalmente

sustituido, heteroaralquiloxilo opcionalmente sustituido, aralquiltio

opcionaimente  sustituido, h'eteroaralquiltio opcionalmente  sustituido,
ariloxialquilo opcionalmente sustituido, heteroariloxialquilo opcionalmente
sustituido,  arilticalquilo  opcionalmente  sustituido, heteroariltioalquilo
opcionalmente sustituido, arilsulfonilo opcionalmente sustituido,
heteroarilsulfonilo opcionalmente sustituido, aralquilsulfonilo opcionalmente
sustituido o heteroaralquilsulfonilo opcionalmente sustituido, un profarmaco,

una sal farmacéuticamente aceptable o un solvato del mismo,

(7)  un compuesto de acuerdo con el anterior (6) en donde un grupo
seleccion'ado del grupo A de sustitucién es haldégeno, alquilo opcionalmente
sustituido,  alcoxilo, hidroxi, alquenilo opcionalmente sustituido, amino
opcionaimente sustituido, ciano, carbamoilo opcionalmente sustituido, arilo
opcionalmente sustituido, heteroarilo opcionalmente sustituido, heterociclo
opcionalmente sustituido, aralquilo opcionalmente sustituido o ariloxialquilo
opcionalmente sustituido, un profarmaco, una sal farmacéuticamente aceptable

0 un solvato del mismo,

(8)  un compuesto de acuerdo con un cualquiera de los anteriores (1) a (7)
en donde la formula: -2'-2%-Z3-R’ es la férmula -Z'-Z%-Z3-R" (en donde Z' es un
enlace o alquileno; Z® es un enlace, Z? es un alquileno opcionalmente

sustituido, alquenileno, -S- 6 -O-; R' es arilo opcionalmente sustituido,
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heteroarilo opcionalmente sustituido, o cicloalquilo opcionalmente sustituido),

un profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo,

(9) un compuesto de acuerdo con un cualquiera de los anteriores (1) a (8)

en donde R” es la formula:

(en donde el anillo C tiene el mismo significado como en el anterior (1)), un

profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo,

(10) un compuesto de acuerdo con el anterior (8) en donde un atomo cercano

al atomo en la posiciéon que enlaza sobre el anillo C es atomo de nitrégeno que

se enlaza al atomo cercano con un doble enlace y a otro atomo cercano con un
enlace sencillo, un profarmaco, una sal farmacéuticamente aceptable o un
: .

solvato del mismo,

(11) un compuesto de acuerdo con el anterior (10) en donde un atomo
cercano al atomo en la posicion que enlaza sobre el anillo C es atomo de
nitrbgeno que se enlaza al atomo cercano con un doble enlace y a otro atomo
cercano con un enlace sencillo, y otro atomo cercano al atomo en la posicion
que enlaza que es un heteroatomo, un profarmaco, una sal farmacéuticamente

aceptable o un solvato del mismo,

(12) un compuesto de acuerdo con el anterior (8) (en donde al menos uno del
anillo A, anillo B y anillo C es sustituido con un grupo de la formula: -2'-2%-Z*-

R' (en donde Z'. Z2. Z° v R' tienen el mismo sianificado como en el anterior
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(1)). las otras partes son opcionalmente sustituidas con grupos seleccionados

del grupo A de sustitucion), en donde la formula:

(en donde el anillo C tiene el mismo significado que el anterior (1)) es de la

= =0 1, =0
Naw

ST =0

, un profélrmaco, una sal farmacéuticamente aceptable o un solvato del mismo,

(13) un compuesto de acuerdo con un cualquiera de los anteriores (9) a (12)
en donde el anillo C es sustituido con un grupo de la férmula: -Z2'-z%-23-R" (en
donde Z', 7% Z® y R tienen el mismo significado como en el anterior (1)), un

profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo,

(14) un compuesto de acuerdo con un cualquiera de los anteriores (1) a (8)
(en donde al menos uno del anillo A, anillo B y R® es sustituido con un grupo de
la formula: -Z2'-Z%-Z>-R" (en donde 2', 72 Z° y R' tienen el mismo significado
como en el anterior (1)), y las otras partes son opcionalmente sustituidas con

grupos seleccionados del grupo A de sustitucién), en donde R? es la formula:
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—(_

R

(en donde X y R® tienen el mismo significado como en el anterior (1)), un

profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo,

(15) un compuesto de acuerdo con el anterior (14) (en donde al menos uno
del anilio A, anillo B o R® es sustituido con un grupo de la formula; -2'-z%z°-R!
(en donde Z', 2%, Z® y R’ tienen el mismo significado como en el anterior (1)), y
las otras partes son opcionalmente sustituidas con grupos seleccionados del
grupo A de sustitucién), en donde X es atomo de oxigeno, R® es hidroxi,
alcoxilo, amino opcionalmente sustituido, heteroarilo opcionalmente sustituido,
o arilo opcionalmente sustituido, un profarmaco, una sal farmacéuticamente
aceptable o un solvato del mismo,
|

(16) un compuesto de acuerdo con el anterior (14) o (15) en donde R® es
sustituido con un grupo de la férmula: -Z'-Z%-Z*-R'( en donde Z', 7%, Z® y R'
tienen el mismo significado como el anterior (1)), un profarmaco, una sal

farmacéuticamente aceptable o un solvato del mismo,

(17) un compuesto de acuerdo con un cualquiera de los anteriores (1) a (16)
en donde el anillo A o el anillo B es sustituido con un grupo de la formula; -Z'-
Z2.7°-R'(en donde Z', 22, Z® y R tienen el mismo significado como el anterior
(1)), un profarmaco, una sal farmacéuticamente aceptable o un solvato del
mismo,

(18) un compuesto de acuerdo con el anterior (1) que es la formula:

290
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O OH

RB = N

B ’ A \>——R“
R® \26 N
\ 3
R
(en donde R® es hidrégeno o un grupo seleccionado del grupo A de sustitucién,
Z® es =C(-R%-6 =N-, al menos uno de R® a R es de la férmula: -2'-72-72°-R'(en
donde Z', Z, Z° y R' tienen el mismo significado como el en anterior (1)),los

otros son hidrégeno o grupos seleccionados del grupo A de sustitucién), un

profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo,

(19) un compuesto de acuerdo con el anterior (18) en donde R® es hidroxi,
alcoxilo, amino opcionalmente sustituido, heterociclo, heteroarilo o arilo, Z% es
=C(-R%-, al menos uno de R® a R® es de la formula: -2'-22-Z3-R'( en donde Z'y
23 son enlaces, Z? es un enlace, alquileno o alquenileno, R' es arilo
opcionalrr}ente sustituido (los sustituyentes son alquilo, haldégeno, alcoxilo,
haloalquild ylo azida)), los otros son aralquilo opcionalmente sustituidos con
halégeno, hidrogeno, halégenc o alquilo, un profarmaco, una sal

farmacéuticamente aceptable o un solvato del mismo,

(20) un compuesto de acuerdo con el anterior (1) que es la formula:

R’ o OH
RB
= N
R® ° , 3 \>~R4
R10 R® \26 N

\Ra
(en donde R® es arilo, heteroarilo, cicloalquiio, cicloalquenilo o heterociclo, Z°
es =C(-R%)-0 =N-, al menos uno de R® a R® es de la formula: -2'-2%-2%-R'( en

donde Z' Z? Z3 v R' tienen el mismo sianificado como en el anterior (1)). los

9!
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otros son hidrégeno o grupos seleccionados del grupo A de sustitucion), un

profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo,

(21) un compuesto de acuerdo con el anterior (20) en donde R® es
heteroarilo, Z° es =C(-R®%)-, al menos uno de R® a R es la formula: -Z'-22-73.
R'( en donde Z' y Z° son enlaces, Z? es alquileno, R* es arilo opcionalmente
sustituido (los sustituyentes son alquilo, halégeno, alcoxilo, haloalquilo. y/o
azida)), los otros son hidrogeno, alquilo o ha'l()geno, un profarmaco, una sal

farmaceuticamente aceptable o un solvato del mismo,

(22) un compuesto de acuerdo con el anterior (1) que es la formula:

O

13 N
R /B ’ A \>—R“
| RS \25 z’
(en donde el anillo C es heteroarilo que contiene nitrégeno, Y es hidroxi o
mercapto, Z° es =C(-R%)-, 0 =N-, Z” es ~N(-R?)-, -S- 6 —O-, al menos uno de R’
aR°y R"" a R® es la formula: -2'-Z2-2°-R'( en donde Z', 22, 2% y R’ tienen el
mismo significado como en el anterior (1)), los otros son hidrégeno o ‘grupos
seleccionados del grupo A de sustitucidn), un profarmaco, una sal

farmacéuticamente aceptable o un solvato del mismo,

(23) un compuesto de acuerdo con el anterior (22) en donde el anillo C es

- 1,3,4-oxadiazol-2-il, oxazol-2-il, tiazol-2-il, 1,3,4-tiadiazol-2-il, 1,2,4-triazol-3-il,

imidazol-2-il o pirimidin-2-il, Z° es =C(-R%-, 0 =N-, Z” es -N(-R%)-, -S- 6 -O-, al

menos uno de R* a R® v R a R"® es la formula: -2'-22-73-R'( en donde 7' es
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un enlace o alquileno, Z% es un enlace, alcjuileno opcionalmente sustituido con
arilo, alquenileno, -O- 6 -NH-, Z3 es un enlace, R! es arilo opcionalmente
sustituido (los sustituyentes son alquilo, halégeno, alcoxilo, haloalquilo y/o
azida), heteroarilo opcionalmente sustituido (los sustituyentes son alquilo,
hal6geno, alcoxilo, haloalquilo y/o azida) o cicloalquilo opcionalmente sustituido
(los sustituyentes son alquilo, halégeno, alcoxilo, haloalquilo y/o azida)), los
otros son hidrogeno, halégeno, alquilo obcionalmente sustituido (los
sustituyentes son haldgeno, alcoxicarbonilo, carboxilo, alcoxilo, hidroxi,
carbamoilo opcionalmente sustituido (el sustituyente es alquilo) alqueniloxilo ylo
ftalimida), aralquilo opcionalmente sustituido con haldgeno, arilo opcionalmente
sustituido con halégeno, carbamoilo opcionalmente sustituido con alquilo,
amino opcionalmente sustituido con acilo o alquiltio, un profarmaco, una sal

farmacéuticamente aceptable o un solvato del mismo,

(24) un compuesto de acuerdo con el anterior (1) que es la férmula:
|

O OH
RB N\ R14
A
-1
R'8 210 R'S
R!7

(en donde R® es hidrégeno o un grupo seleccionado del grupo A de sustitucion,
Z'% es —-C(-R'®)= 6 —N=, al menos uno de R" a R'® es la formula: -2'-72-23-R'(
en donde Z'. Z°, Z* y R’ tienen el mismo significado como el anterior (1)), los
otros son hidrégeno o grupos seleccionados del grupo A de sustitucion), un
profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo,

(25) un compuesto de acuerdo con el anterior (24) en donde R'® es Ia

formula: -2'-2%-Z>-R'( en donde Z', % Z® y R' tienen el mismo significado

293
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como en el anterior (1)), un profarmaco, una sal farmacéuticamente aceptable o
un solvato del mismo

(26) un compuesto de acuerdo con el anterior (24) en donde R' es
hidrogeno, alquilo, alquenilo, halégeno, haloalquilo, alcoxilo, haloalcoxilo o
amino opcionalmente sustituido, un profdrmaco, una sal farmacéuticamente

aceptable o un solvato del mismo

(27) un compuesto de acuerdo con el anterior (24) en don.de R® es hidroxi,
alcoxilo, amino opcionalmente sustituido, alquilo, cicloalquilo o arilo, al menos
uno de R a R'® es la formula: -Z'-2%-Z%-R" (en donde Z' y Z3 son enlaces y 72
es alquileno, R es arilo opcionalmente sustituido (los sustituyentes son alquilo,
halégeno, alcoxilo, haloalquilo y/o azida)), los otros son hidrégeno, halégeno,
alquilo opcionalmente sustituido (los sustituyentes son alcoxicarbonilo y/o
carboxilo), alquenilo opcionalmente sustituido (los sustituyentes son
alcoxicart?onilo y/o carboxilo), arilo, aralquilo opcionalmente sustituido con
halégeno; carbamoilo opcionalmente sustituido, ciano o formilo, un profarmaco,

una sal farmacéuticamente aceptable o un solvato del mismo,

(28) un compuesto de acuerdo con el anterior (24) en donde R® es hidroxi,
alcoxilo, alquilo opcionalmente sustituido( los sustituyentes son alcoxilo y/o
amino opcionalmente sustituido), arilo opcionalmente sustituido, heteroarilo
opcionalmente sustituido, cicloalquilo o amino opcionalmente sustituido (los
sustituyentes son alquilo y/o alcoxilo), R'™ es hidrogeno, alquilo, alquenilo,
halégeno, haloalquilo, alcoxilo, haloalcoxilo o amino opcionalmente sustituido,
uno de a R' y R'® es la férmula: -2'-2%-Z3-R'( en donde Z' y Z* son enlaces,
Z? es alquileno, R' es arilo opcionalmente sustituido (los sustituyentes‘son

alauilo. haldaeno. alcoxilo. haloalauilo v/o azida)). el otro es hidréaeno. alauilo o

z74
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halogeno, R' es hidrogeno. haldégeno, alquilo opcionalmente sustituido (los
sustituyentes son alcoxicarbonilo, carboxilo, alcoxilo, amino opcionalmente
sustituido y/o carbamoilo opcionalmente sustituido (los sustituyentes son alquilo
y/o alquileno)), alquénilo opcionalmente sustituido (los sustituyentes son
alcoxicarbonilo, carboxilo y/o carbamoilo opcionalmente sustituido), carbamoilo
opcionalmente sustituido (los sustituyentes son alquilo, alquileno, alcoxialquilo,
aralquilo, arilo y/o heteroarilo), alcoxicarbonilo, carboxilo, alcoxilo, sulfamoilo
opcionalmente sustituido, amino opcionalmente sustituido, ciano o formilo, R'S
es hidrogeno, alquilo o halégeno, un profarmaco, una sal farmacéuticamente

aceptable o un solvato del mismo,

(29) un compuesto de acuerdo con el anterior (24) en donde R® es hidroxi,

alcoxilo, alquilo opcionalmente sustituido (los sustituyentes son alcoxilo y/o

amino opcionalmente sustituido), arilo opcionalmente sustituido, heteroarilo
opcionalm|ente sustituido, cicloalquilo o amino opcionaimente sustituido (los
sustituyentes son alquilo y/o alcoxilo), R™ es hidrégeno, alquilo, alquenilo,
halégeno, haloalquilo, alcoxilo, haloalcoxilo o amino opcionalmente sustituido,
R es 1a férmula: -Z'-Z%-Z3-R'( en donde Z' y Z* son enlaces, Z* es alquileno,
R' es érilo opcionalmente sustituido (los sustituyentes son alquilo, haloégeno,
alcoxilo, haloalquilo y/o azida)), R'®, R' y R'® cada uno es independientemente
hidrégeno, halégeno, alquilo opcionélrﬁente sustituido (los sustituyentes son
alcoxicarbonilo, carboxilo, alcoxilo, amino opcionalmente sustituido ylo
carbamoilo opcionalmente sustituido (los sustituyentes son alquilo y/o
alquileno)), alquenilo opcionaimente sustituido (los sustituyentes son
alcoxicarbonilo, carboxilo y/o carbamoilo opcionalmente sustituido), carbamoilo

opcionalmente sustituido (los sustituyentes son alquilo, alquileno, alcoxialquilo,

aralauilo. arilo v/o heteroarilo). alcoxicarbonilo. carboxilo. alcoxilo. sulfamoilo
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opcionalmente sustituido, amino opcionalmente sustituido, ciano o formilo, un

profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo,

(30) un compuesto de acuerdo con el anterior (24) en donde R® es hidroxi o
alcoxilo, R'* es hidrégeno, alquilo, halégeno, uno de R y R'® es Ia férmula:

-2".722.23-R'( en donde Z'y Z3 son enlaces, Z* es alquileno, R' es arilo

~opcionalmente sustituido (los sustituyentes son alquilo, halégeno, alcoxilo,

haloalquilo y/o azida)), el otro es hidrogeno, alquilo o halégeno, R' es
hidrégeno, halégeno, alquilo opcionalmente sustituido (los sustituyentes son
alcoxicarbonilo, carboxilo y/o carbamoilo opcionalmente sustituido), alquenilo
opcionalmente sustituido (los sustituyentes son alcoxicarbonilo, carboxilo y/o
carbamoilo opcionalmente sustituido), carbamoilo opcionalmente sustituido,
ciano o formilo, R'® es hidrégeno, alquilo o ha égeno, un profarmaco, una sal

farmaceuticamente aceptable o un solvato del niismo,

t

(31) un compuesto de acuerdo con el arterior (24) en donde R' es’

carbamoilo  opcionalmente  sustituido, «n  profarmaco, una sal

farmacéuticamente aceptable o un solvato del rismo.

(32) un compuesto de acuerdo con el anterior (1) que es la formula:

R8
N R4
= AN
R® R'® B I A _
R10 zZ° R'S

(en donde R® es arilo, heteroarilo, cicloalquilo, r:icloalquenilo o heterociclo, 2"

es -C(-R"®)= 6 -N=, R'"® es —O-, -C(-R")=C(-11"®)- 6 —CH(-R"")-CH(-R"®)-, al

menos uno de R’ a R v R™ a R'"® es la formula: -2'-22-23-R'( en donde Z'. 7.

9%
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Z® y R' tienen el mismo significado que en el anterior (1)), los otros son

hidrégeno o grupos seleccionados del grupo A de sustitucién), un profarmaco,

una sal farmacéuticamente aceptable o un solvato del mismo

(33) un compuesto de acuerdo con él anterior (32) en donde R® es
heteroarilo, al menos uno de R” a R'y R' a R'® es la formula: -Z'-2%-Z*-R" (en
donde Z2'y Z* son enlaces,. Z? es alquileno o -S-, R' es arilo opcionalmente
sustituido (los sustituyentes son alquilo, halogeno, alcoxilo, haloalquilo yl/o
azida)), los otros son hidrogeno, halogeno o alquilo, un profarmaco, una sal

farmacéuticamente aceptable o un solvato del mismo

(34) un compuesto de acuerdo con el anterior (1) que es la férmula:

(en donde el anillo C es heteroarilo que contiene nitrégeno, Z'° es —C (-R"®)=06
_N=, al menos uno de R'" a R es la formula: -2'-2%-2%R’( en donde Z', 2?7
y R' tienen el mismo significac;o como en el anterior (1)), los otros son
hidrégeno o grupos seleccionados del grupo A de sustitucion), un profarmaco,

una sal farmacéuticamente aceptable o un solvato del mismo,

(35) un compuesto de acuerdo con el anterior (34) en donde el anillo C es
pirimidina-2-il, piridin-2-il, 1,3,4-oxadiazol-2-il, 1,3,4-tiadiazol-2-il tiazol-2-il 6

imidazol-2-il, al menos uno de R'" a R'® es la formula: -2'-Z2-2°>-R'( en donde

7' v Z3 son enlaces. Z2 es alauileno. R' es arilo obcionalmente sustituido (los
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sustituyentes son alquilo, halogeno, alcoxilo, haloalquilo y/o azida)), los otros
son hidrégeno, halogeno o alquilo, un profarmaco, una sal farmacéuticamente
aceptable o un solvato del mismo,

(36) un compuesto de acuerdo con el anterior (1) que es la férmula:

(en donde el anillo C es hetroarilo que contiene nitrogeno, 78 es =O-, -N (-R"")-

6 -S-. al menos uno de R'" a R" es la formula: .7'-7%-7°-R" (en donde Z', 22, Z*

y R' tienen el mismo significado como en el anterior (1)), los otros son
hidrogeno o grupos seleccionados del grupo A de sustitucién) un profarmaco,
una sal falrmacéuticaménte aceptable o un solvato del mismo,

(37) un compuesto de acuerdo con el anterior (36) en donde el anillo C es
1 3.4-oxadiazol-2-il 6 1,3,4-tiadiazol-2-il, Z® es ~O-, al menos uno de R'" a R
es la formula: -2'-2%-2%-R' (en donde Z' y 2% son enlaces, Zz_gs alquileno, R' es
arilo opcionalmente sustituido (los sustituyentes son alquilo, halégeno, alcoxilo,
haloalquilo y/o azida)), los otros son hidrégeno, halogeno o alquilo, un
profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo,

(38) un compuesto de acuerdo con el anterior (1) que es la férmula:

Z9%
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(en donde el anillo C es heteroarilo que contiene nitrogeno y al menos uno de

R® R* R®y R' a R es la formula: -Z'-2%-Z°-R' (en donde Z', Z*, 23y R',
tienen el mismo significado como en el anterior (1)), los otros son hidrégeno o
grupos seleccionados del grupo A de sustitucién), un profarmaco, una sal

farmacéuticamente aceptable o un solvato del mismo,

(39) un compuesto de acuerdo con el anterior (38) en donde el anillo C es
1.3 4-oxadiazol-2-il, al menos uno de R?, R*, R® y R'" a R" es la formula: -Z'-
72.7°R' (en donde Z' y Z* son enlaces, Z* es alquileno, R! es arilo
opcionalmente sustituido (lds sustituyentes son alquilo, halégeno, alcoxilo,
haloalquilo y/o azida)), los otros son hidrégeno, halégeno o alquilo, un

profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo,

(40)  un compuesto de acuerdo con el anterior (1) que es la formula:

R ,0  OH

(en donde R® es arilo, heteroarilo, cicloalquilo, cicloalquenilo o heterociclo, al
menos uno de R® a R es la formula: -Z'-22-2>-R’ (eh donde Z', 2%, Z2 y R',
tienen el mismo significado como en el anterior (1)), los otros son hidrégeno o
grupos seleccionados del grupo A de sustituciéon), un profarmaco, una sal

farmacéuticamente aceptable o un solvato del mismo,

(41) una composicién farmacéutica que contiene el compuesto de acuerdo

con un cualquiera de los anteriores (1) a (40), un profarmaco, una sal

71
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farmacéuticamente aceptable o un solvato del mismo como el ingrediente

activo,

(42) una composicién farmacéutica de acuerdo con el anterior (41), que es

un inhibidor de enzima,

(43) una composicion farmacéutica de acuerdo con el anterior (42), que es un

4cido nucleico relacionado con el inhibidor de enzima,

(44) una composicion farmacéutica de acuerdo con el anterior (43), que es

un inhibidor de integrasa del VIH, |

(45) una composicion farmacéutica de acuerdo con el anterior (41), que es
un agente anti-VIH,

!
(46) una composicion. farmacéutica de acuerdo con el anterior (41), que es un
agente de prevencion critico o un agente terapéutico para el SIDA o

complicacién relacionada con el SIDA,

(47) una mezcla de agentes de anti-VIH que comprende una composicion
farmacéutica de acuerdo con el anterior (44) en combinacién con un inhibidor

de transcriptasa reversa y/o un inhibidor de proteasa,

(48) una composicién farmacéutica de acuerdo con el anterior (44), que tiene
una actividad que incrementa la actividad anti-VIH de un inhibidor de

transcriptasa reversa y/o un inhibidor de proteasa,

300
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(49) un método para la prevencion critica o tratamiento del SIDA o
complicacién relacionada con el SIDA, que comprende administrar una

composicién farmacéutica de acuerdo con el anterior (41),

(50) el uso de un compuesto de acuerdo con uno cualqﬁiera de los
anteriores (1) a (40) para la fabricacién de una composicién farmacéutica para
'la prevencién critica o tratamiento del SIDAAo complicacién relacionada con el
SIDA.

La presente invencion se explica en detalle.

Los siguientes son el caracter del compuesto de la formula (l):

Y

\24 ‘*.,29 -=N

5

(en donde ¢! anillo A, el anillo B, Z*, Z°, Z°, Y y R" tienen el mismo significado

como en el éhterior (1)

1
) A9

ZsA

(en donde el anillo A, el anillo B, Z*, Z° y Z° tienen el mismo significado como
en el anterior (1)) es un heterociclo condensado que contiene nitrégeno)

2) el anillo A tiene un atomo de nitrégeno en la posicién adyacente de Z°
como un atomo componente del anillo.

3) el anillo B tiene Y como un sustituyente en la posicién adyacente del 28
4) Y es hidroxi, mercapto o amino.

5) El anillo B tiene R* como un sustituyente en Z* que es la posicion

advacente del atomo en aue Y es sustituido.

I
v

=0
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6) R”es un grupo de la formula:

(en donde el anillo C tiene el mismo significado como en el anterior (1)) o la

formula:
g X
RB

(en donde Xy R® tienen el mismo significado como en el anterior (1))

7) el anillo A, el an@llo B o R* es sustituido con un grupo de la férmula: Z'-
72.7°R'(en donde Z', 2% Z° y R’ tienen el mismo significado como en el
anterior (1)) al menos una de las posiciones sustituibles (excepto por el atomo
de nitrébgeno junto a Z° sobre el anillo A y el atomo de nitrégeno junto a la
posicién que enlaza sobre el anillo C).

8) el a'nill.o A, el anillo B, el anilio C o R® es opcionalmente sustituido con

uno a seis grupo(s) seleccionado del grupo A de sustitucion en las otras

posiciones sustituibles que la posicion en la cual un grupo de la formula: 2122

Z3.R'(en donde Z', Z2, 2% y R’ tienen el mismo significade como en el anterior

(1)) es sustituido (exce'bto por el atomo de nitrégeno junto a Z° sobre el anillo A

y el &tomo de nitrégeno junto a la posicién que enlaza sobre el anillo C).

El compuesto de la férmula (1) incluye un compuesto de la formula (1):

(en donde el anilio A, el anillo B, el anillo C, Z* 25 Z° y Y tienen el mismo

sianificado como en el anterior (1)) o un compuesto de la formula (lID

S0
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X Y

ﬁ5,,N
b
(en donde el anillo A, el anillo B, Z*, 2% Z° Y, R® y X tienen el mismo
significado como en el anterior (1)).
Y en la anterior férmula (Il) y férmula (1lf), anillo A, anillo B o RA (anillo C
o R®) es sustituido un grupo de la formula: -2'-2%-2°-R(en donde Z', Z2, Zé y R
tienen el mismo significado como en el anterior (1)) en al menos una de las

posiciones sustituibles (excepto por el atomo de nitrégeno junto a 2° sobre el

anillo A y el atomo de nitrégeno junto a la posicién que enlaza sobre el anillo

C.), y el anillo A, anillo B o R* (anillo C o R®) es opcionalmente sustituido con |

-uno a seis grupo(s) seleccionado del grupo A de sustitucién en las otras

posiciones sustituibles que la posicion en la cual un grupo de la férmula: AN

Z*-R'(en donde Z', Z%, Z° y R’ tienen el mismo significado como en el anterior

(1)) es sustituido (excepto por el atomo de nitrégeno junto a Z2° sobre el anillo A

y el atomo de nitrégeno junto a la posicién que enlaza sobre el anillo C).

Entre el compuesto de la formula (ll), las realizaciones preferibles son las
siguientes.

Un compuesto de la formula (II-A):

303
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(en donde el anillo A, el anillo B, el anillo C, 2%, 25, Z°, Y, Z', 72 7% y R' tienen
el mismo significado como en el anterior (1)) y un compuesto de la férmula (II-

B):

2 1
N,

{1-B)
‘ | (en donde son preferidos el anillo A, el anillo B, el anillo C, 2*, 25, 2°, Y, Z', 72,

2° y R' que tienen el mismo significado como en el anterior (1)).

Entre el compuesto de la formula (lll), las realizaciones preferibles son
las siguientes.

Un compuesto de la formula (lll-A):

. P ; -A)
N (en donde el anillo A, el anillo B, Z*, 2°, Z° Y, X, 2!, 2%, 7% R'y R® tienen el

mismo significado como en el anterior (1)) y un compuesto de la férmula (lll-B):

X
R! 7~ 23\22’ z‘\Ra/u\Zi"ng')N
LX) =

(en donde son preferidos el anillo A, el anillo B, 2%, Z°, 2%, Y, X, Z', 2%, 2, R' y

R® que tienen el mismo significado como en el anterior (1)):

30%
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Un compuesto preferido de la formula (lIl-A) es aquel en donde R® es la
formula: -OR (R es alquilo opcionalmente sustituido.), el cual se muestra
mediante la férmula (lIl-C). Un compuesto preferido de la formula (lll-B) es aquel

en donde R® es arilo opcionalmente sustituido, el cual se muestra mediante la

férmula (lll-D).
L X Y
B USRS
R es alquilo -c) (-p) -

(en donde el anillo A, el anillo B, 2%, 2%, 2°, v, X, Z', 22, Z% R' y R® tienen el

mismo significado como en el anterior (1)).

" Entonces, en los compuestos de la anterior formula (ll-A), formula (lI-B),
formula (ll-A), formula (1Il-B), formula (lll-C) y formula (lll-D), el anillo A, anillo B
o R* (anillo C o R®) es opcionalmente sustituido con uno a seis grupo(s)
seleccionfado del grupo A de sustitucién en las otras posiciones sustituibles que
la posicion en la cual un grupo de la formula: -Z'-Z%-23-R'(en donde Z', 22, Z%y
R! tienen el mismo significado como en el anterior (1)) es sustituido (excepto
por el atomo de nitrégeno junto a Z° sobre el anillo A y el 4&tomo de nitrégeno

junto a la posicién que enlaza sobre el anillo C.).

El anillo de la formula:

,-/\\ 29'/' N
)

B%sA

24

(en donde el anillo A, el anillo B, Z*, Z° y Z° tienen el mismo significado que en

el anterior (1)) significa un heterociclo condensado que contiene nitrégeno.
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Ademas la linea interrumpida muestra la presencia o ausencia de un enlace,
excepto que cada linea interrumpida cercana muestre simultaneamente Ia
presencia de un enlace. La parte mostrada como una linea curva significa
atomo(s) y enlace(s), que constituye el anillo A y el anillo B son listados como
atomos componentes el atomo de carbono, &tomo "de oxigeno, atomo de
nitrégeno, y atomo de azufre, y son listados como el enlace un enlace sencillo y
un doble enlace. Especialmente el heterociclo condensado que contiene
nitrtogeno es un anillo aromatico, por lo tanto, el (los) atomo(s) y el (los)
enlace(s) que componen el anillo A y el anillo B deben ser seleccionados para

realizar el anterior heterociclo aromatico condensado que contiene nitrégeno.

Ademas, es preferido que el nimero del heteroatomo (atomo de
oxigeno, atomo de nitrégeno y atomo de azufre) que constituye el anterior
heterociclo que contiene nitrégeno es uno a seis, especialmente uno a cuatro.
El anillo /‘\ y el anillo B que constituye el anterior heterociclo que contiene

nitrégeno éigniﬁca anillo de 4- a 8- miembros, especialmente anillo de 5- a 6-

miembros. Por lo tanto, el heteroatomo no puede ser necesariamente incluido

en los 4tomos que constituyen el anillo B.

Las realizaciones preferidas del heterociclo condensado que contiene

son

1) El caso en que el heterociclo condensado que tiene nitrégeno es

C/YN C/\”/N N/\rN
B B
B N A bc A bc A
F C/\N,N

N
@YA Cl )
C , C
1 0
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2) el caso en que el heterociclo condensado que contiene nitrégeno es un
anillo aromatico,

3)  elcasoen que un Z% Z° y Z° son atomos de carbono, el anillo B es un
anillo aromatico de 6 miembros y el anillo A es un anillo no aromético de 7- u 8-
miembros,

4) el caso en que Z* y Z° son atomos de carbono, Z° es atomo de
nitrégeno, el enlace entre 2° y el atomo de nitrégeno cercano sobre el anillo A
es un doble enlace y el anillo A es un anillo no aromatico de 7- u 8- miembros.
5) el caso en que el atomo de nitrégeno cercano a Z° sobre el anillo A se
enlaza a un atomo cercano con un doble enlace y se une a otro atomo cercano

con un enlace sencillo como se muestra mediante el siguiente (S1) y (S2),

,-/"\ZQ;N\ 4./"\29/N\

2¢ 2% 7
B %’\/j bisp‘

(S (52)
1

(en donde €l anillo A, el anillo B, Z*, Z5 y Z° tienen el mismo significado como
en el antérior (1); Q es un atomo junto al atomo de nitrégeno.).
Especialmente, los siguientes son preferidos como anillo A y anillo B.

El anillo A es de formula:

FN F N F N F__N #F Ny
L B X X0 X0
N 4~ O WS N m NP
#_K & N #F N F Ny
Jo X o JO

A Y
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o la formula:
& N Fd N\\ F N=N #F N
Q.00 O
mLm,m =N , % "N>.'"a-N=N
& F
O 20
W= W NN

y el anillo B es la férmula:

s il sl

%
W
s itcine
l,;;!', S & s .
e
N7
[0} H '

(en donde Y y R* tienen el mismo significado como el anterior 1).

=z

Y
/
H
~F .
RA %
HN I i

Y como la otra realizacion se prefiere que el anillo A sea la formula:

FN #
X X X Xy

N N

FN N
J) 0



o la férmula;
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NN
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- N\=N
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y el anillo B es la férmula:

R%f% HA\%\(?%
N N}‘p ) \N’N\.é'

Y Y
M—e/\f% rRA— ¥
sy 0N~ g
re i es
O My N

YLK"' Pyt
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(en donde Y y R tienen el mismo significado como el anterior (1)).

otra preferida es que el anillo A es la féormula:

y el anillo B es la formula:

BO?



35

(en donde Y y R*tienen el mismo significado como en el anterior (1).

Cuando Z*es atomo de nitrégeno, son concebidos los siguientes ejemplds.

Y Y Y
N Ne Ns N
S N G = XN == ﬁ
R"‘" R RA—] RA—|
=N P = S NG , N AN ,

N .

Y Y .

N N
LY <L KT T
N/ . = N¢N ' —— u o = o

(en donde Y y R*tienen el mismo significado como en el anterior (1)).

Y la combinacién preferida especialmente del anillo A y el anillo B son
como sigue: 1) ambos son anillos de 6- miembros, 2) ambos son anillos de 5-
miembros y 3) uno es anillo de 5- miembros, el otro es anillo de 6- miembros.
Son especialmente preferidos 1) y _-3). En el caso de 3), preferiblemente es que

el anillo A sea un anillo de 5- miembros, el anillo B sea de 6- miembros.

Especialmente, se prefiere el anillo de la siguiente férmula:

RA N
oo
Z7

(cuando Y y R” tienen el mismo significado como en el anterior (1), Z’ tiene el

mismo significado como en el anterior (5), ademas, se prefiere que Z’ sea NH.
Especificamente, son preferidos como un compuesto de la presente invencién,

los siguientes, (A-1) un compuesto de la férmula:
(0] OH
RB F N
B I A \>—R‘
Re g8 N
\F‘3
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(en donde R® es hidrogeno o un grupo seleccionado del grupo A de sustitucién,
Z° es =C(-R%)- 0 =N-, al menos uno de R® a R® es un grupo de la formula: -Z'-
Z>-Z*-R! (en donde Z', 22, 2% y R' tienen el mismo significado como en el
anterior (1)), los otros son hidrégeno o grupos seleccionados del grupo A de
sustitucion),

(A-2) un compuesto de la formula:

R O OH
RB

N
R® /B ’ A \>—R4
R10 R® \Zs N\

RS
(en donde R® es arilo, heteroarilo, cicloalquilo, cicloalquenilo o heterociclo, Z°
es =C(-R%- 0 =N-, al menos uno de R® a R' es un grupo de la férmula: -2'-2%-
Z>-R' (en donde Z', 7%, 2% y R tienen el mismo significado como en el anterior

(1)), los otros son hidrégeno o grupos seleccionados del grupo A de
f

sustituciéri),"

(A-3) un compuesto de la formuia:

(en donde el anillo C es heteroarilo que contiene nitrégeno, Y es hidroxi o
mercapto, Z° es =C(-R%- 0 =N-, Z7 es -N(-R%)-, -S- 6 —O- al menos uno de R®a
R®y R" a R" es un grupo de la formula: -z'-z2-2%-R! (en donde 2", 22, 23 y R!
tienen el mismo significado como en el anterior (1)), los otros son hidrégeno o

arupos seleccionados del arupo A de sustitucién).

3/
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(A-4) un compuesto de la férmula;

(en donde R® es hidrégeno o un grupo seleccionado del grupo A de sustitucion,

‘ Z"% es -C(-R')- 0 —N=', al menos.uno de R™ a R'® es un grupo de la férmula: -

| Z'-2%-7°-R' (en donde.Z', 2% Z* y R' tienen el mismo significado como en el

~ anterior (1)), los otros son hidrégeno o grupos seleccionados del grupo A de
é sustitucién. Sin embargo,

un compuesto de la féormula:

O OH

(en donde R® es hidroxi o alcoxilo, Z* es alquileno o alquenileno, R" es arilo

WL AL S

s opcionalmente sustituido o heteroarilo opcionalmente sustituido) son excluidos

bencil-5-bencil-7-acetil-8-hidroxiquinolina y S-fenil-7-acetil-8-hidroxiquinolina.),

(A-5) un compuesto de la formula:

. R O OH
R
N RM
= A
9 19 B l A
R R ziO/ R15
R1O .

(en donde R® es arilo, heteroarilo, cicloalquilo, cicloalquenilo o heterociclo, Z'°

N S L

e e NN

es -C(-R')= o -N=, R" es -O- -C(-R")=C(-R")- 6 —CH(-R"))-CH(-R")-, al

,” ~ menos uno de R” a R" v R" a R"® es un aruoo de la férmula: -Z'-22-2%-R" (en
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donde Z', Z%, Z* y R tienen el mismo significado como en el anterior (1)), los

otros son hidrogeno o grupos seleccionados del grupo A de sustitucién),

(A-6) un compuesto de la formula:

(en donde el anillo C es heteroarilo que contiene nitrogeno, Z'° es -C(-R'®)= 0 -

N=, al menos uno de R'' a R'™ es un grupo de la férmula: -2'-22-Z%-R’ (en

donde Z', Z%, Z° y R’ tienen el mismo significado como en el anterior (1)), los -

otros son hidrégeno o grupos seleccionados del grupo A de sustitucion),

(A-7) un compuesto de la férmula:

(en donde el anillo C es heteroarilo que contiene nitrégeno, Z8 es -0-, -N(R"")-
6 —S-; al menos uno de R'' a R es un grupo de la formula; -2'-22-Z°-R’ (en
donde Z', %, 2% y R tienen el mismo significado como en el anterior (1)), los
otros son hidrégeno o grupos seleccionados del grupo A de sustitucion),

(A-8)un compuesto de la formula:

=/3
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(en donde el anillo C es heteroarilo que contiene nitrégeno, al menos uno de
R% R* R®y R a R"™ es un grupo de la formula: -2'-z%-Z%-R (en donde 2", Z2,
Z3 y R’ tienen el mismo significado como en el anterior (1)), los otros son
hidrégeno o grupos seleccionados del grupo A de sustitucion),

(A-9) un compuesto de acuerdo con el anterior (1) que es la formula:

R O OH
RB
/ /N
B A R4
9
< W/
R
RS R3

(en donde R® es arilo, heteroarilo, cicloalquilo, cicloalquenilo o heterociclo, al
menos uno de R* a R' es un grupo de la formula; -2'-22-Z%-R" (en donde Z',
7%, 723 y R’ tienen el mismo signi.ficado como en el anterior (1)), los otros son
hidrogeno o grupos seleccionados del grupo A de sustitucién), un profarmaco,

una sal fafmacéuticamente aceptable o un solvato del mismo.

Especialmente, en cuanto a (A-1), se prefiere el compuesto en donde R®
es hidroxi, alcoxilo, amino opcionalmente sustituido, heterociclo, heteroarilo o
arilo, Z% es =C(-R%)-, al menos uno de R® a R® es un grupo de la férmula: -2'-22-
Z°-R' (en donde 2" y Z2 son enlaces, Z2 es un enlace, alquileno o alquenileno,
R' es arilo opcionalmente sustituido (los sustituyentes son alquilo, halégeno,
alcoxilo, haloalquilo y/o azida)), los otros son aralquilo opcionaimente sustituido
con halégeno, hidrégeno, halégeno o alquilo.

En cuanto a (A-2), se prefiere el compuesto en donde R® es heteroarilo,
28 es =C(-R%-, al menos uno de R® a R'® es un grupo de ia férmula: -2'-z%-2°-

R' (en donde Z' y Z* son enlaces, 22 es alquileno, R' es arilo opcionalmente
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sustituido (los sustituyentes son alquilo, halégeno, alcoxilo, haloalquilo y/o
azida)), los otros son hidrégeno, alquilo o haldgeno.

En cuanto a (A-3), se prefiere el compuesto en donde el anillo C es
1,3,4-oxadiazol-2-il, oxazol-2-il, tiazol-2-il, 1,3,4-tiadiazol-2-il, 1,2,4-triazol-3-il,
imidazol-2-il o pirimidin-2-il, Z® es =C(-R%- 6 =N-, Z’ es ~N(-R%-, -S- 6 -O-, al
menos uno de R* a R® y R'" a R es un grupo de la formula; -Z'-22-Z°-R" (en
donde Z' es un enlace o alquileno, Z2 es un enlace, alquileno opcionalmente
sustituido con arilo, alquenileno, -O- 6 -NH-, Z* es un enlace, R' es arilo
opcionalmente sustituido (los sustituyentes son alquilo, halégeno, alcoxilo,
haloalquilo y/o azida), heteroarilo opcionalmente sustituido (los sustituyentes
son alquilo, halogeno, alcoxilo, haloalquilo y/o azida) o cicloalquilo
opcionalmente sustituido (los sustituyentes son alquilo, halégeno, alcoxilo,
haloalquilo y/o azida)), los otros son hidrégeno, halégeno, alquilo
opcionalmente sustituido (los sustituyentes son halégeno, alcoxicarbonilo,
carboxilo, 'alcoxilo, hidroxi, carbamoilo opcionalmente sustituido (el sustituyente
es alquilo), alqueniloxilo y/o ftalimida), aralquilo opcionalmente sustituido con
haldgeno, arilo opcionalmente sustituido con halégeno, carbamoilo
opcionalmente sustituido con alquilo, amino opcionalmente sustituido con acilo,

o alquiltio.

En cuanto a (A-4), se prefiere el compuesto en donde R'® es un grupo dé |

la formula: -2'-Z%-Z>-R' (en donde Z', 2%, 2% y R’ tienen el mismo significado
como en el anterior (1)),‘ el compuesto de acuerdo con el anterior (24) en donde
R' es hidrégeno, alquilo, alquenilo halégeno, haloalquilo, alcoxilo, haloalcoxilo
0 amino opcionalmente sustituido, el compuesto en donde R® es hidroxi,
alcoxilo, amino opcionalmente sustituido, alquilo, cicloalquilo o arilo, al menos
uno de R™ a R'® es un grupo de la formula: -2'-22-2°-R" (en donde Z', y 2% son

enlaces. Z? es alauileno. R' es arilo opcionalmente sustituido (los sustituventes

3/ 94
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son alquilo, halégeno, alcoxilo, haloalquilo y/o azida), los otros son hidrogeno,
halégeno, alquilo opcionalmente sustituido (los sustituyentes son
alcoxicarbonilo, y/o carboxilo) alquenilo opcionalmente sustituido (los
sustituyentes son alcoxicarbonilo y/o carboxilo), arilo, aralquilo opcionalmente
sustituido con halégeno, carbamoilo opcionalmente sustituido, ciano o formilo,
el compuesto en donde R® es hidroxi, alcoxilo, alquilo opcionalmente sustituido
(los sustituyentes son alcoxilo y/o amino opcionalmente sustituido), arilo
opcionalmente sustituido, heteroarilo opcionalmente sustituido, cicloalquilo o
amino opcionalmente sustituido (los sustituyentes son alquilo y/o alcoxilo), R™
es hidrégeno, alquilo, alquenilo, halégeno, haloalquilo, alcoxilo, haloalcoxilo o
amino opcionalmente sustituido, uno de R™y R' es un grupo de la férmula: -
2'.22.72°R"' (en donde Z' y Z® son enlaces, Z°> es alquileno, R' es arilo
opcionalmente sustituido (los sustituyentes son alquilo, halégeno, alcoxilo,
haloalquilo y/o azida)), otro es hidrégeno, alquilo o halégeno, R' es hidrégeno,
halégeno, ‘ alquilo opcionalmente  sustituido (los' sustituyentes son
alcoxicarbo"hi'lo, carboxilo, alcoxilo, amino opcionalmente sustituido y/o'
carbamoilo opcionalmente sustituido (los sustituyentes son alquilo y/o
alquileno)), alquenilo opcionalmente sustituido (los sustituyentes son
alcoxicarbonilo, carboxilo y/o carbamoilo opcionaimente sustituido), carbamoilo
opcionalmente sustituido (los sustituyentes son alquilo, alquileno, alcoxialquilo,
aralquilo, arilo y/o heteroarilo), alcoxicarbonilo, carboxilo, alcoxilo, sulfamoilo
opcionalmente sustituido, amino opcionalmente sustituido, cciano o formilo, R*®
es hidrégeno, alquilo o halégeno, el compuesto en donde R® es hidroxi, alcoxilo
alquvilo opcionalmente sustituido (el sustituyente es alcoxilo y/o amino
opcionalmente  sustituido), arilo opcionalmente sustituido, heteroarilo

opcionalmente sustituido, cicloalquilo o amino opcionalmente sustituido (el

sustituvente es alauilo v/o alcoxilo). R™ es hidréaeno. alauilo. alauenilo.

3.6
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halégeno, haloalquilo, alcoxilo, haloalcoxilo o amino opcionalmente sustituido,
R' es un grupo de la formula: -Z'-%-Z°-R" (en donde Z' y Z3 son enlaces, Z*
es alquileno, R' es arilo opcionalmente sustituido (los sustituyentes son alquilo,
halégeno, alcoxilo, haloalquilo y/o azida)), R, R' y R'" cada uno es
independientemente hidrégeno, halégeno, alquilo opcionalmente sustituido ( los
sustituyentes son alcoxicarbonilo, carboxilo, alcoxilo, amino opcionalmente
sustituido y/o carbamoilo opcionalmente sustituido (el sustituyente es alquilo y o
alquileno)), alquenilo opcionalmente sustituido (los sustituyentes son
alcoxicarbonilo, carboxilo y/o carbamoilo opcionalmente sustituido), carbamoilo
opcionalmente sustituido (los sustituyentes son alquilo, alquileno, alcoxialquilo,
aralquilo, arilo y/o heteroarilo), alcoxicarbonilo, carboxilo, alcoxilo, sulfamoilo
opcionalmente sustituido, amino opcionalmente sustituido, ciano o formilo, y el
compuesto en donde R® es hidroxi o alcoxilo, R'™ es hidrogeno, alquilo,
halégeno, uno de R'® y R'® es un grupo de la formula: -Z'-2%-Z°-R" (en donde
2'yZ® son enlaces, Z? es alquileno, R' es arilo opcionalmente sustituido (los
sustituyeﬁiés son alquilo, halégeno, alcoxilo, haloaquilo y/o azida)), otro es
hidrégeno, alquilo o halégeno, R' es hidrogeno, halégeno, alquilo
opcionalmente sustituido (los sustituyentes son alcoxicarbonilo, carboxilo, y/o
carbamoilo opcionalmente sustituido), alquenilo opcionalmente sustituido (los
sustituyentes son alcoxicarbonilo, carboxilo y/o carbamoilo opcionalmente
sustituido), carbamoilo opcionalmente sustituido, ciano o formilo, R'® es

hidrégeno, alquilo o halégeno.

En cuanto a (A-5), se prefiere el compuesto en donde R® es heteroarilo,
al menos uno de R”a Ry R a R* es la formula: -2'-22-2>-R! (en donde 2" y

Z® son enlaces, 2% es -S-, R' es arilo opcionalmente sustituido (los

5/ 6
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sustituyentes son alquilo, halégeno, alcoxilo, haloalquilo y/o azida)), los otros
son hidrégeno, haldgeno o alquilo.

En cuanto a (A-6), se prefiere el compuesto en donde el anillo C es
pirimidina-2-il, piridin-2-il, 1,3,4-oxadiazol-2-il, 1,3,4-tiadiazol-2-il, tiazol-2-il, 6
imidazol -2-il, al menos.uno de R a R'® es un grupo de la formula: -2'-72-7%.R!
(en donde Z' y Z* son enlaces, 22 es alquileno, R' es arilo opcionalmente
sustituido (los sustituyentes son alquilo, halégeno, alcoxilo, haloaquilo y/o

azida)), los otros son hidrégeno, halégeno o alquilo.

En cuanto a (A-7), se prefiere el compuesto en donde el anillo C es
1,3,4-oxadiazol-2-il 0 1,3 4-tiadiazol-2-il, Z® es —O-, al menos uno de R' a R"’
es un grupo de la férmula: -Z'-Z%-Z>-R" (en donde Z' y Z® son enlaces, 72 es
alquileno, R! es arilo opcionalmente sustituido (los sustituyentes son alquilo,
halégeno, alcoxilo, haloaquilo y/o azida)), los otros son hidrégeno, halégeno o

alquilo.

En cuanto a (A-8), se prefiere el compuesto en donde el anillo C es
1,3,4-oxadiazol-2-il, al menos uno de R% R* R®y R'' a R" es un grupo de la
férmula: -Z'-2%-2°-R" (en donde Z' y Z° son enlaces, Z2 es alquileno, R' és arilo
opcionalmente sustituido (los sustituyentes son alquilo, halégeno, alcoxilo,

haloalquilo y/o azida)), los otros son hidrégeno, halégeno o alquilo.

Entonces, en cuanto a (A-4), se prefiere el compuesto en donde
R™ no es alquilo sustituido (el sustituyente es arilo opcionalmente sustituido o
heteroarilo opcionalmente sustituido) y alquenilo sustituido (el sustituyente es
arilo opcionalmente sustituido o heteroarilo opcionalmente  sustituido),

especialmente en donde RY no es feniletenilo sustituido con hidroxi

317
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Especialmente se prefiere el compuesto en donde R es hidrégeno, alquilo o
halégeno (especialmente R es hidrégeno); y se prefiere el compuesto en
donde un grupo de la formula: -Z'-z%-Z>-R" (en donde Z', Z2,2% y R tienen el
mismo significado como en el anterior (1)) es sustituido sobre cualquiera de R
a R' (especialmente R'® 0 R'®); y se prefiere que R sea hidrégeno, halégeno,
alquilo opcionalmente sustituido (los sustituyentes son alcoxicarbonilo,
carboxilo y/o carbamoilo opcionalmente sustituido), alquenilo opcionalmente
sustituido (los sustituyenes son alcoxicarbonilo, carboxilo y/o carbamoilo

opcionalmente sustituido), carbamoilo opcionalmente sustituido o ciano.

El grupo de sustitucién excepto para un grupo de la férmula -2'-z2-Z3-R!
(en donde Z', 7%, 2% y R’ tienen el mismo significado como en el anterior (1)),
sobre el anillo A, el anillo B, R* R® de un compuesto de la presente invencién,
preferiblemente no interfiere con la actividad inhibitoria de la integrasa.
Especifica‘mente, la presente invencion se caracteriza por que el compuesto de
la formula (1), la formula (ll) y la férmuta (lll) son sustituidos con un grupo de ia
formula -2'-2%-2°R" (en donde 2, 22,2 y R" tienen el mismo significado como
en el anterior (1)), y los compuestos anteriores pueden incluir un grupo de
sustitucion que interfiere con la actividad inhibitoria de Ia integrasa. Estos
grupos sustituyentes se pueden seleccionar con base en el resultado del
ensayo de la actividad inhibitoria de la integrasa, y el disefio del farmaco
mediante el computador, asi como el peso molecular, radios de van der Waals
y la naturaleza electrostatica y asi sucesivamente.

Los ejemplos de estos grupos de sustitucion incluyen, ademas no
limitan, un grupo seleccionado del siguiente grupo A de sustitucion. El grupo A
de sustitucién incluye haldgeno, alcoxicarbonilo, carboxilo, alquilo

oocionalmente sustituido. alcoxilo. alcoxialauilo. nitro. hidoxi. alauenilo

>¥
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opcionalmente sustituido, alquinilo, alquilsulfonilo, amino opcionalmente

sustituido, alquiltio, alquiltioalquilo, haloalquilo, haloalcoxilo, haloalcoxialquilo,
cicloalquilo, cicloalquenilo, oxo, tioxo, alquilendioxilo, alquileno, alquenileno
nitroso, azida, amidino, guanidino, ciano, isociano, mercapto, carbamoilo
opcionalmente sustituido, sulfamoilo, sulfoamino, formilo, alquilcabonilo,
alquilcarboniloxilo  hidrazino, morfolino, arilo opcionalmente sustituido,
heteroarilo opcionalmente sustituido, heterociclo .6pcionalmente sustituido,
aralquilo opcionalmente sustituido, heteroaralquilo opcionalmente sustituido,
ariloxilo opcionalmente sustituido, heteroariloxilo opcionalmente sustituido,
ariltio opcionalmente sustituido, heteroariltio opcionalmente sustituido,
aralquiloxilo opcionalmente sustituido, heteroaralquiloxilo opcionalmente
sustituido, aralquiltio opcionalmente sustituido, heteroaralquiltio opcionalmente
sustituido,  ariloxialquilo  opcionalmente  sustituido, hetérbariloxialquilo
opcionalmente sustituido, ariitioalquilo opcionalmente sustituido,
heteroariltioalquilo  opcionalmente sustituido, arilsulfonilo  opcionalmente
sustituido, heteroarilsulfonilo  opcionalmente  sustituido, aralquilsulfonilo
opcionalmente sustituido y heteroaralquilsulfonilo opcionalmente sustituido. Y el
compuesto de la presente invencién es opcionalmente sustituido con un grupo

seleccionado del grupo A de sustitucion en una a cinco posicion(es).

El grupo divalente tal como alquilendioxilo, alquileno, alquenileno puede
sustituirse sobre los mismos o diferentes atomos (por ejemplo atomos

cercanos).

Entre los grupos de sustitucién anteriores, especialmente grupos de
sustitucion preferidos, que se sustituyen sobre el anillo A, el anillo B o R* en

las otras posiciones sustituibles que la posicién en la cual un grupo de la
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formuta:-Z'-2%7°-R" (en donde Z', 22.2% y R' tienen el mismo significado como
en el anterior (1)), es sustituido (excepto para el atomo de nitrégeno junto a 2°
sobre el anillo A y el atomo de nitrégeno junto a la posicion que enlaza sobre el
anillo C) es haldgeno, alcoxicarbonilo, carboxilo, alquilo opcionalmente
sustituido, alcoxilo, nitro, hidroxi, alquenilo opcionalmente sustituido, alquinilo,
alquilsulfonilo, amino  opcionalmente sustituido,  alquiltio, haloalquilo,
haloalcoxilo, cicloalquilo, cicloalquenilo, ciano, mercapto, carbamoilo
opcionalmente sustituido, alquilcabonilo, alquilcarboniloxilo, arilo opcionalmente
sustituido, heteroarilo opcionalmente sustituido, aralquilo opcionalmente
sustituido, heteroaralquilo opcionalmente sustituido, ariloxilo opcionalmente
sustituido, heteroariloxilo opcionalmente sustituido, ariltio opcionalmente
sustituido, heteroariltio opcionalmente sustituido, aralquiloxilo opcionalmente
sustituido, heteroaralquiloxilo opcionalmente sustituido, aralquiltio
opcionalmente  sustituido, heteroaralquiltio  opcionalmente sustituido,
ariloxialquilo  opcionalmente sustituido, heteroariloxialquilo opcionalmente
sustituido,f - ariltioalquilo  opcionalmente sustituido, heteroariltioalquil'é
opcionalmente sustituido, arilsulfonilo opcionalmente sustituido,
heteroarilsulfonilo opcionalmente sustituido, aralquilsulfonilo opcionalmente
sustituido o heteroaralquilsulfonilo opcionalmente sustituido. Ademas, es mas
preferible hidrégeno, halogeno, alquilo opcionalmente sustituido, alquenilo
opcionalmente sustituido, amino opcionalmente sustituido, ciano, carbamoilo
opcionalmente  sustituido, arilo opcionalmente sustituido, 6 araiquilo

opcionalmente sustituido.

Entre los grupos de sustitucién anteriores, especialmente el grupo de
sustitucion preferido sobre R® es hidroxi, alquilo, alcoxilo, amino opcionalmente

sustituido. arilo oocionalmente sustituido. heteroarilo opcionalmente sustituido.
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heterociclo opcionalmente sustituido, araquilo opcionalmente sustituido,
heteroaralquilo opcionalmente sustituido, heterociclo opcionalmente sustituido,
aralquilo opcionalmente sustituido, heteroaralquilo opcionalmente sustituido,
ariloxilo opcionalmente sustituido, heteroariloxilo opcionalmente sustituido,
aritio  opcionalmente sustituido, heteroariltio opcionalmente  sustituido,

aralquiloxilo  opcionalmente sustituido, heteroaralquiloxilo opcionalmente

. sustituido, aralquiltio opcionalmente sustituido, heteroaralquiltio opcionalmente

sustituido,  ariloxialquilo  opcionalmente  sustituido, heteroariloxialquilo
opcionalmente sustituido, ariltioalquilo opcionalmente sustituido,
heteroariltioalquilo  opcionalmente sustituido, arilsulfonilo  opcionalmente
sustituido,  heteroarilsulfonilo  opcionalmente  sustituido, aralquilsulfonilo
opcionalmente sustituido o heteroaralquilsulfonilo opcionalmente sustituido.
Ademas, es mas preferible hidroxi, alquilo, alcoxilo, amino opcionalmente
sustituido, arilo opcionalmente sustituido, heteroarilo opcionalmente sustituido o

heterociclo opcionalmente sustituido.
[}

El' grupo de sustitucion Y sobre el anillo B que caracteriza el compuesto

de la presente invencién incluye hidroxi, mercapto o amino. Especialmente, es

- preferible el hidroxi.

Z* incluye atomo de carbono o atomo de nitrégeno. Especialmente, es
preferible atomo de carbono.

Z® incluye atomo de carbono o atomo de nitrégeno.

Z® incluye atomo de carbono o atomo de nitrégeno. Especialmente, es
preferible atomo de carbono.

Z® incluye —C(-R%= 6 -N=.

324



I

-

48

Z" incluye atomo de oxigeno, atomo de azufre, -CH=CH- o NH.
Especialmente es preferible NH.

X incluye atomo de oxigeno, atomo de azufre o NH. Especialmente se
prefiere atomo de oxigeno.

El grupo de la formula: -Z'-2%-Z%R’ (en donde Z', 7 Z° y R! tienen el

- mismo significado como en el anterior (1)), caracteristico del compuesto de la

presente invencion, por ejemplo incluye la férmula: R, la formula: -CH,-R', la
férmula -CH=CH-R', l1a férmula: -CH(OH)-R‘, la formula; -S-R', la férmula: -
SO-R', la formula: -SO,-R", la férmula: -SO,NH-R', la férmula: -NHSO,-R' Ia
férmula: -O-R', la férmula: -NH-R', la formula:-NHCO-R', Ia formula:-CONHR',
la férmula: -C(=0)-R", la formula: -OC(=O)-R<;, la férmula:-CO-R’, la féormula:-
C;H4-R', la formula: -CH=CH-CH,-R’, la formula: -CH(OH)-CH,-R', la formula: -
S-CH,-R', la formula: SO-CH,-R’, la formula; -S0,-CH,-R", la formula: -SO,NH-
CH,-R', la férmula: NHSO,-CH,-R', la formula: -O-CHo-R', la formula: -NH-
CHy-R', la formula: NHCO-CHo-R', la formula: -CONH-CH,-R'. la férmula: -
C(=0)-0-CH,-R', la formula: -0-C(=0)-CH-R', la formula: -CO-CH,-R, I?
formula: -C.H=CH-CH=CH-R’, la f(‘)rmula:-CH=CH-CH(OH)-R1, la férmula: -
CH=CH-S-R", la férmula: -CH=CH-SO-R', la férmula: -CH=CH-SO,-R", Ia
formula: -CH=CH-SO,NH-R, la férmula: -CH=CH-NHSO,-R' Ia formula: -
CH=CH-O-R', 1a formula: -CH=CH-NH-R', la formula: CH=CH-NHCO-R', Ia
formula: -CH=CH-CONH-R', la formula: - CH=CH-C(=0)-O-R’, la férmula: -
CH=CH-O-C(=0)-R’, la férmula: -CH=CH-CO-R’, Ia férmula: -CH,-CH=CH-R',
la formuta: -CH,-CH(OH)-R', la férmula: CH»-S-R', la férmula: -CH,-SO-R’, Ia
formula: -CH2-SO,-R", la formula: -CH»-SO,NH-R! la férmula: -CH2-NHSO,-R’,
la formula: -CH2-O-R’, la formula: -CH,-NH-R', la formula: -CH,-NHCO-R' la
formula: -CH,-CONH-R', la férmula; -CH,-C(=0)-O-R! la férmula: CH,-O-
C(=0)-R’, la férmula: -CH,-CO-R', la formula: -CH,-CO-R', Ia formula:

S22



49

-CH(OH)-CH=CH-R", la férmula: S-CH=CH-R', la férmula: -SO-CH=CH-R', Ia
formula: -SO,-CH=CH-R", la formula: -SO,NH-CH=CH-R’, la formula: -NHSO,-
CH=CH-R", la formula: -O-CH=CH-R', la férmula: -NH-CH=CH-R', la formula: -
NHCO-CH=CH-R', la formula: -CONH-CH=CH-R', la férmula: -C(=0)-O-
CH=CH-R', la férmula: -O-C(=0)-CH=CH-R', la formula: -CO-CH=CH-R', Ia
formula: -CsHg-R', la formula: -CH,-CH=CH-CH-R', la férmula: -CH,-CH(OH)-
CH2-R', la formula: -CH,-S-CH2-R', la férmula: -CH,-SO-CH-R’, la formula: -
CH,-S0O,-CH,-R', la formula: -CH,-SO,NH-CH2-R', la férmula: -CH2-NHSO,-
CH,-R', la férmula: -CH,-O-CH2-R', la férmula: -CHz-NH-CH,-R', la formula: -
CH2-NHCO-CH,-R', la formula: -CH,CONH-CH,-R', la férmula: -CH,-C(=0)-O-
CH,R', la férmula: -CH,-O-C(=0)-CHx-R', la formula: -CH,-CO-CH-R', la
formula; -C,Hs-CH=CH-R', la formula: -CH,-CH=CH-CH=CH-R', la férmula: -
CH,-CH(OH)-CH=CH-R?, la férmula: -CH2-S-CH=CH-R', la férmula: -CH,-SO-
CH=CH-R', la formula; -CH»-SO,-CH=CH-R, la férmula: -CH,-SO,NH-CH=CH-
R, la formula: -CH,-NHSO,-CH=CH-R', la férmula: -CH,-O-CH=CH-R', la
formula: -CH,-NH-CH=CH-R", la férmula: -CH,-NHCO-CH=CH-R", la formula:'-
CH,-CONH-CH=CH-R", 1a férmula: -CH,-C(=0)-O-CH=CH-R", la férmula: -CH,-
0-C(=0)-CH=CH-R', la férmula: -CH,-CO-CH=CH-R', la férmula: -CH=CH-
C,H4+-R', la formula; -CH=CH-CH=CH-CH,-R', la férmula: -CH=CH-CH(OH)-
CH,-R', la formula: -CH=CH-S-CH,-R', la formula: -CH=CH-SO-CH,-R', la
formula: -CH=CH-S0O,-CH,-R', la formula: -CH=CH-SOzNH-CH2-R1, la férmula:
-CH=CH-NHS0,-CH,-R", la formula: -CH=CH-O-CH,-R’, la férmula: -CH=CH-
NH-CH»-R', la formula: -CH=CH-NHCO-CH»-R', la férmula: -CH=CH-CONH-
CH»-R', la formula: -CH=CH-C(=0)-0O-CH,-R', la formula: -CH=CH-O-C(=0)-
CH,-R' ¢ la formula: -CH=CH-CO-CH,-R" (en donde R’ es arilo opcionalmente

sustituido, heteroarilo opcionalmente sustituido, cicloalquilo opcionalmente
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sustituido, cicloalquenilo opcionaimente sustituido, o heterociclo opcionalmente

sustituido.).

Especialmente, es preferido como un grupo de la formula: -2'-7z%73.R!

(en donde Z', Z%,Z° y R' tienen el mismo significado como en el anterior (1))

1) el caso en que Z' y Z* son enlaces,

2) el caso en que Z'y Z3 son enlaces, 72 es un enlace, -CO-, -O-, -S-, -
SO2- o alquileno inferior (especialmente —CH,-, -(CH,),-),

3) elcasoenque Z'y Z’ son enlaces, Z? es un enlace, -CO-, -O-, -S-, -
SO2- o alquileno inferior (especialmente —CH,-, -(CHy),-), R' es arilo
opcionalmente sustituido o heteroarilo opcionalmente sustituido,

4)  elcasoenque Z'y Z® son enlaces, Z? es -SO,-, -CHp- 6 ~CoHs- R es
arilo opcionaimente sustituido (especialmente fenilo),

5) el caso en que Z' es un enlace o alquileno, Z° es un enlace, 72 es
alquileno opcionalmente sustituido, alquenileno 6 -O-, R' es arilo
opcionalm:ente sustituido, heteroarilo opcionalmente sustituido o cicloalquilo
opcionalmente sustituido,

6) el caso en que Z' es un enlace o alquileno

7)  elcasoenque Z' es un enlace

8) el caso en que Z2 es un enlace, alquileno, -SO, 6 =O-,

9) el caso en que Z2 es un enlace, alquileno 6 -O-,

10) el caso en que Z? es alquileno 6 ~O-,

11) el caso en que Z3 es un enlace o alquileno,

12) el caso en que R' es cicloalquilo opcionalmente sustituido, arilo

opcionalmente sustituido o heteroarilo opcionalmente sustituido,
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13) elcasoenqueR'es cicloalquilo opcionalmente sustituido, cicloalquenilo
opcionalmente sustituido, heteroarilo opcionalmente sustituido o arilo
opcionalmente sustituido,
14) el caso en que R' es cicloalquilo opcionalmente sustituido, arilo
opcionalmente sustituido, heteroarilo opcionalmente sustituido o, heterociclo
opcionalmente sustituido

15) el caso en que R’ es arilo opcionalmente sustituido,

- 16) El caso en que Z' y Z* son enlaces, Z?> es alquileno, R' es arilo

opcionalmente sustituido,
17) El caso en que Z' es un enlace o alquileno, Z° es un enlace, 22 es
alquileno opcionalmente sustituido, alquenileno, -S- 6 -0O-, R' es arilo
opcionalmente sustituido, heteroarilo opcionalmente sustituido o cicloalquilo
opcionalmente sustituido.

E! ejemplo preferido de un grupo de la formula: -Z2'-2%-Z%-R" incluye
feniio, 2-fll{orofenilo, 3-fluorofenilc, 4-fluorofenilo, 2-clorofenilo, 3-clorofenilo, 4-
clorofenilo, 2 4-difluorofenilo,  2,6-difluorofenilo, 2,5-difluorofenilo, 3,4-'
difluorofenilo, 4-metilfenilo, 3-trifluorofenilo, 4-trifluorometilfenilo, 4-hidroxifenilo,
4-metoxifenilo,  4-bromofenilo, 4-bifenilo, bencilo, 4-fluorobencilo, 4-
fluorobencilo, 4-fluorobencilo, 2-clorobencilo, 3-clorobencilo, 4-clorobencilo, 2,4-
difluorobencilo, 2,6—difluorobencilo, 2,5-difluorobencilo, 3,4-difluorobencilo,
3.6-difluorobencilo, 4-metilbencilo, 3-trifluorometilbencilo, 4-trifluorometilbencilo,
4-hidroxibencilo, 4-metoxibencilo, 4-bromobencilo, 4-fenilbencilo, 2-feniletilo, 2-

(2-fluorofenilo)etilo,

2-(3-fluorofenilo)etilo, 2-(4-fluorofenilo)etilo, 2-(2-
clorofenilo)etilo, 2-(3-clorofenilo)etilo, 2-(4-clorofenilo)etilo, 2-(2,4-
difluorofenilo)etilo, 2-(2,6-difluorofenilo)etilo, 2-(2,5-difluorofenilo)etilo, 2-(3,4-
difluorofenilo)etilo,  2-(4-metilfenilo)etilo, - 2-(3-trifluorometilfenilo)etilo,  2-(4-

trifluorometilfeniloletilo.  2-4(hidroxifeniloletilo.  2-(4-metoxifeniloletilo. 2-(4-

SO
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bromofenilo)etilo, 2-(4-bifenilo)etilo, bencensulfonilo, 2-fluorobencensulfonilo, 3-
fluorobencensulfonilo,  4-fluorobencensulfonilo, 2-clorobencensulfonilo, 3-
clorobencensulfonilo, 4-clorobencensulfonilo, 2 ,4-difluorobencensulfonilo, 2,6-
difluorobencensulfonilo, 2,5-difluorobencensulfonilo, 3,4-
difluorobencensulfonilo, 4-metilbencensuifonilo, 3-trifluorometilbencensulfonilo,
4-trifluorometilbencensulfonilo, 4-hidroxibencensulfonilo, 4-
metoxibencensulfonilo,4-bromohencensulfonilo, 4-fenilbencensulfonilo, feniitio,
2-fluorofeniltio, 3-fluorofeniltio, 4-fluorofeniltio, 2-clorofeniltio, 3-clorofeniltio, 4-
clorofeniltio, 2 4difluorofeniltio, 2,6-difluorofeniltio, 2,5-difluorofeniltio, 3,4-
difluorofeniltio, 4-metilfeniltio, 3-trifluorometilfeniltio, 4-trifluorometilfeniltio, 4-
hidroxifeniltio, 4-metoxifeniltio, 4-bromofeniltio, 4-bifeniltio, fenoxilo, 2-
fluorofenoxito, 3-fluorofenoxilo, 4-fluorofenoxilo, 2-clorofenoxilo., 3-clorofenoxilo,
4clorofenoxilo, 2,4-difluorofenoxilo, 2,6-difluorofenoxilo, 2,5-difluorofenoxilo,
3,4-difluorofenoxilo, 4-metilfenoxilo, 3-trifluorometilfenoxilo, 4-

trifluorome‘tilfenoxilo, 4-hidroxifenoxilo, 4-metoxifenoxilo, 4-bromofenoxilo, 4-

fenilfenoxilo, benzoilo, 2-fluorobenzoilo, 3-fluorobenzoilo, 4-fluorobenzoilo, 2-

clorobenzoilo, 3-clorobenzoilo, 4-clorobenzoilo, 2,4-difluorobenzoilo, 2,6-

difluorobenzoilo, 2,5-difluorobenzoilo, 3,4-difluorobenzoilo, 4-metilbenzoilo, 3-
trifluorometilbenzoilo, 4-trifluorometilbenzoilo, 4-hidroxibenzoilo, 4-
metoxibenzoilo, 4-bromobenzoilo, 4-fenilbenzoilo, 2-tienilo, 3-tienilo, furfurilo, 3-
furilmetilo, (2-clorotiofeno-3-if)metilo, 2-picolilo, 3-picolilo, 4-picolilo, (2-

fluoropiridin-3-il)metilo, (2-fluoropiridin-5-il)metilo o (5-fluoropiridin-2-il)metilo.

Las caracteristicas del compuesto de la presente invencién incluyen que
el anillo A, el anillo B o R* sean sustituidos con un grupo de la formula: -2'-72-
Z3-R' (en donde Z', 7%, Z® y R’ tienen el mismo significado como en el anterior

(1)) en al menos uno de las posiciones sustituibles excepto para el atomo de
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nitrégeno junto a Z° sobre el anillo A y el atomo de nitrégeno junto a la posicion

que enlaza sobre el anillo C. Especialmente, se prefiere el caso en que el anillo

A, el anillo C o R® es sustituido.

Las posiciones sustituibles anteriores significan cualquiera atomos que
enlazan a atomo de hidrogeno sobre el anillo A, el anillo B o R*. El compuesto
de la presente invencion significa un compuesto en donde tales atomo(s) de
hidrogeno el (los) que es(son) sustituido(s) con un grupo de la formula: -2'-22-
2°-R" (en donde Z', 7% 7% y R’ tienen el mismo significado como en el anterior

(1).

Un grupo de la formula

(el anillo ‘C tiene el mismo significado como en el anterior (1)) significa
heteroarilo en donde un atomo junto al 4tomo en la posicion en que enlaza es
atomo de nitrégeno.

Especialmente, se prefiere el heteroarilo mostrado por (T1) y (T2) en
donde un atomo junto al atomo en la posicidon que enlaza sobre el anillo C es
atomo de nitrégeno, que se enlaza a un atomo cercano con un doble enlace y
se enlaza a otro atomo cercano con un enlace sencillo. Se prefiere mas el
heteroarilo mostrado por (T3) y (T4) en donde un atomo junto al 4tomo en la
posicion que enlaza sobre el anillo C es 4tomo de nitrégeno, que se enlaza a
un atomo cercano con un doble enlace y se enlaza a otro 4tomo cercano con
un enlace sencillo y otro atomo cercano junto al atomo en la posicién que

enlaza es un heteroatomo.
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O HD HO HD

(M) (™ (™)

(en donde un grupo de T1 a T4 es heteroarilo en donde un atomo junto al
atomo en la posicion que enlaza es atomo de nitrégeno. N es atomo de

nitrdgeno, Q es un dtomo junto al atomo de nitrégeno; Het es heteroatomo.)

Ademas, la linea interrumpida muestra la presencia o ausencia de un
enlace. La parte mostrada como una linea curva significa un atomo(s) y un
enlace(s), que constituyen el anillo C y se pueden seleccionar para realizar un
anillo C aromatico. El anillo C puede incluir un heteroatomo(s) menos el 4tomo
de nitrogeno mostrado en la fdrmula anterior y el atomo constituyente del anillo
C incluye atomo de carbono, atomo de oxigeno, atomo de nitrégeno y atomo de
azufre. Ellenlace que construye el anilio C incluye un enlace sencillo y un
enlace doble. El anillo C no es unicamente un monociclo sino también un anillé
condensado (2 a 5 anillo condensados), y especialmente se prefiere un

monocilo o un biciclo, y es mas preferido un monociclo.

El heteroarilo del anillo C siendo un monocilo, significa un heteroarilo de
5- a 8- miembros en donde un atomo junto al atomo en la posicién que enlaza
es atomo de nitrégeno y uno a cuatro atomo de oxigeno, atomo de azufre, y/o
puede ser incluido el atomo de nitrégeno. Especialmente se prefiere el
heteroarilo de 5- a 6- miembros. Por ejemplo, es pirrol-2-il, imidazol-2-il,
imidazol-4-il, pirazol-3-il, triazol-3-il, tetrazol-5-i, oxazol-2-il, oxazol-4-il,
isoxazol-3-il, tiazol-2-il, tiazol-4-il,, 1,3,4-tiadiazol-2-il, 1,2,4-tiadiazol-5-il, 1,2,4-

tiadiazol-3-il.  1.3.4-oxadiazol-2-il. 1.2.4-oxadiazol-5-il. 1.2.4-oxadiazol-3-il.
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isotiazol-3-il, piridin-2-il, piridazin-3-il, piracin-2-il, pirimidin-2-il, pirimidin-4-il o

frazan-3-il.

Especialmente se prefiere el heteroarilo en donde un atomo junto al
4tomo en la posicion que enlaza es atomo de nitrégeno, que se enlaza al
atomo cercano con un doble enlace y se enlaza a otro atomo cercano con un
enlace sencillo. Por ejemplo, es imidazol-2-il, imidazol-4-il, pirazol-3-il, triazol-3-
il, tetrazol-5-il, oxazol-2-il, oxazol-4-il, isoxazol-3-il, tiazol-2-il, tiazol-4-il, 1,3,4-
tiadiazol-2-il, 1,2 ,4-tiadiazol-5-if, 1,2 4-tiadiazol-3-il, 1,3,4-oxadiaol-2-il, 1,2,4-
oxadiazol-5-i, 1,2,4-oxoadiazol-3-il, isotiazol-3-il, piridin-2-il, piridacin-3-il,

piracin-2-il, pirimidin-2-il, pirimidin-4-il 6 frazan-3-il.

Ademas, se prefiere el heteroarilo en donde un atomo junto al atomo en
la posicion que enlaza es nitrdgeno, que se enlaza al atomo cercano con un
doble enlace y se enlaza a otro atomo cercano con un enlace sencillo y otro
atomo junfd al atomo en la posicion que enlaza es un heteroatomo. Por ejemplb
imidazol-2-il, triazol-3-il, tetrazol-5-il, oxazol-2-il, tiazol-2-il, 1,3,4-tiadiazol-2-il,
1,2 4-tiadiazol-5-il, 1,2 4-tiadiazol-3-il, 1,3,4-oxadiazol-2-il, 1,2,4-oxadiazol-5-il,

1,2,4-oxoadiazol-3-il, o pirimidin-2-il.

El heteroarilo del anillo C siendo un anillo condensado es heteroarilo en
donde el carbociclo aromatico de 1 a 4 de 5 a 8 miembros (por ejemplo
corbociclo aromatico de 5- a 8- miembros) y/o el otro heteroarilo de 5- a 8-
miembros (por ejemplo heteroarilo de 5- a 8- miembros que puede incluir 1- a
4- atomos de oxigeno, atomos de azufre y/o atomos de hitrégeno en el anillo)
son condensados cdh el monociclo anterior. Se prefiere como un anillo

aromatico condensado. el anillo de 5-0 6- miembros. Por eiemplo. es
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bencimidazol-2-il, benzooxazol-2-il, quinoxalin-2-il, cinnolin3-il, quinazolin-2-il,
quinazolin-4-il, quinolin-2-il, ftalazin1-il, isoquinolin-1-il, isoquinolin-3-il, purin-2-
il purin-6-il, purin-8-il, pteridin-2-il, pteridin-4-il, pteridin-6-il, pteridin-7-il,

carbazol-1-il, fenantridin-6-il, indol-2-il, o isoindoi-1-il.

Especialmente, se prefiere el heteroarilo en donde un atomo junto al
atomo en la posicidén que enlaza es atomo de nitrégeno, que se enlaza al

atomo cercano con un doble enlace y se enlaza al otro atomo cercano con un

enlace sencillo. Por ejemplo, se prefiere bencimidazol-2-il, benzooxazol-2-il,

quinoxalin-2-il, cinnolin3-il, quinazolin-2-il, quinazolin-4-il, quinolin-2-il, ftalazin1-
il, isoquinolin-1-il, isoquinolin-3-il, purin-2-il, purin-6-il, purin-8-il, pteridin-2-il,

pteridin-4-il, pteridin-6-i!, pteridin-7-il, o fenantridin-6-il.

Ademas, se prefiere el heteroarilo en donde un atomo junto al atomo en
la posicién'que enlaza es 4tomo de nitrégeno, que se enlaza al atomo cercano
con un dobié enlace y se enlaza al otro 4tomo cercano con un enlace sencillo y'
otro atomo junto al atomo en la posicion que enlaza es un heteroatomo. Por
ejemplo, se prefiere bencimidazol-2-il, benzooxazol-2-il, quinoxalina-2-il, purin-
2-il, purin-8-il, o pteridin-2-il.

Especialmente se prefiere un grupo de la férmula:

=3 =0 = =0
= T =0 0

Q=0 KD 0
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En los casos anteriores, el anillo C es opcionalmente sustituido con la
formula: -2'-Z2-Z3-R' (en donde 2', 7% 7% y R! tienen el mismo significado

como en el anterior (1)) o un grupo seleccionado del grupo A de sustitucion.

Los términos usados en la presente invencidon son explicados como
sigue: cada término por si mismo o como parte de otro tiene el siguiente

significado.

El téermino “alquileno” significa un grupo alquileno C1-C6 recto o
ramificado por ejemplo, metileno, etileno, trimetileno, propileno, tetrametileno,
etiletileno, pentametileno o hexametileno. Se prefiere un grupo alquileno C1-C4

recto tal como metileno, etileno, trimetileno o tetrametileno.

El término “alquenileno” significa un grupo alquenileno C2-C6 recto o

ramificado, que es el “alquileno” anterior que tiene un o mas dobles enlaces,
[

por ejemplo vinileno, propinileno o butenileno. Se prefiere un grupo alguenileno

C2-C3 recto tal como vinileno o propenileno.

El término “alquilo” significa un grupo alquilo C1-C10 recto o ramificado,
por ejemplo, metilo, etilo, n-propilo, isopropilo, n-butilo, isobutilo, sec-butilo,
terc-butilo, n-pentilo, isopentilo, neopentilo, terc-pentilo, n-hexilo, isohexilo, n-
heptilo, n-octilo, n-nonilo o n-decilo. Se prefiere un grupo alquilo C1-C6 tal
como metilo, etilo, n-propilo, isopropilo, n-butilo, isobutilo, sec-butilo, terc-butilo,

n-pentilo, isopentilo, neopentilo, terc-pentilo, n-hexilo o isohexilo.

El término “alquenilo” significa un grupo alquenilo C2-C8 recto o

ramificado aue es el anterior “alauilo” aue tiene un o mas enlaces dobles
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enlaces, por ejemplo, vinilo, 1-propenilo, 2-propenilo, 1-butelino, 2-butenilo, 3-

butenilo, 1,3-butadienilo o0 3-metil-2-butenilo.

El téermino “arilo” significa un grupo aromatico hidrocarburo monociclico
(por ejemplo, fenilo) o un grupo hidrocarburo aromatico policiclico (por ejemplo
1-naftilo, 2-naftilo, 1-antolilo, 2-antolilo, 9-antolilo, 1-fenantolilo, 2-fenantolilo, 3-
fenantolilo, 4-fenantolilo o 9-fenantolilo. Se prefiere fenilo o naftilo (por ejemplo

1-naftilo o 2-naftilo}.

El término “heteroarilo” significa un heteroarilo monociclico y un
heteroarilo condensado.

Un heteroarilo monociclo significa un grupo que es derivado de un anillo
aromatico de 5- a 8- miembros que puede contener 1 a 4 de atomo de oxigeno,
y/o atomo de nitrbgeno y tiene una posicién que enlaza en cualquier posicion
sustituible.

1

Un heteroarilo condensado significa un grupo, en donde un anillo
aromatico de 5- a 8- miembros que puede contener 1 a 4 de 4tomo de oxigeno,
atomo de azufre y/o atomo de nitrégeno es condensado con 1 a 4 de carbociclo
aromatico de 5- a 8- miembros o el otro heterociclo aromatico de 5- a 8-
miembros y puede tener una posicién que enlaza en cualquier posicién

sustituible.

El término heteroarilo significa los siguientes grupos, por ejemplo, furilo

(por ejemplo, 2-furilo o 3-furilo), tienilo (por ejemplo, 2-tienilo o 3-tienilo),

- pirrolilo (por ejemplo, 1-pirrolilo, 2-pirrolilo o 3-pirrolilo), imidazolilo (por ejemplo,

1-imidazolilo. 2-imidazolilo o 4-imidazolilo). pirazolilo (oor eiemplo. 1-pirazolilo.
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3-pirazolilo o 4-pirazolilo), trizolilo (por ejemplo, 1,2,4-triazol-1-il, 1,2,4-triazolilo-
3-il 0 1,2,4-triazol-4-il), tetrazolilo (por ejemplo, 1-tetrazolilo, 2-tetrazolilo o 5-
tetrazolilo), oxazolilo (por ejemplo, 2-oxazolilo, 4-oxazolilo o 5-oxazolilo),
isoxazolilo (por ejemplo, 3-isoxazolilo, 4-isoxazolilo o 5-isoxazolilo), tiazolilo
(por ejemplo, 2-tiazolilo, 4-tiazolilo o 5-tiazolio), tiadiazolilo, isotiazolilo (por
ejemplo, 3-isotiazolilo, 4-isotiazolilo o 5-isotiazolilo) piridilo (por ejemplo, 2-
piridilo, 3-piridilo o 4-piridilo), piridacinilo (por ejemplo, 3-piridacinilo o 4-
piridacinilo), pirimidinilo {por ejemplo, 2-pirimidinilo, 4-pirimidinilo o 5-
pirimidinilo), furazanilo (por ejemplo, 3 furazanilo), piracinilo (por ejemplo, 2-

piracinilo), oxadiazolilo (por ejemplo 1,3,4-oxadiazol-2-il), benzofurilo (por

ejemplo, 2-benzo[b]furilo, 3- benzo[b]furilo, 4- benzo[b}furilo, 5- benzo[bjfurilo,

6- benzo[blfuriio o 7- benzo[blfurilo), benzotienilo (por ejemplo, 2-
benzo[bltienilo, 3- benzo[bjtienilo, 4- benzolbltienilo, 5- benzob]tienilo, 6-
benzo[bltienilo o 7---benzolbjtienilo), bencimidazolilo (por ejemplo, 1-
bencimida.T_oIilo, 2- bencimidazolilo, 4- bencimidazolilo, o 5- bencimidazolilo),
dibenzofurilo, benzoxazolilo, quinoxalilo (por ejemplo, 2- quinoxalilo, 5-
quinoxalilo o 6- quinoxalilo), cinnolinilo (por ejemplo, 3- cinnolinilo, 4- cinnolinilo,
5- cinnolinilo, 6- cinnolinilo, 7- cinnolinilo o 8-cinnolinilo), quinazolilo (por
ejemplo, 2-quinazolilo, 4-quinazolilo, 5-quinazolilo, 6-quinazolilo, 7-quinazolilo o
8-quinazolilo), quinolilo (por ejemplo, 2- quinolilo, 3- quinolilo, 4- quinolilo, 5-
quinolilo, 6- quinolilo, 7- quinolilo o 8- quinolilo), ftalazinilo (por ejemplo, 1-
ftalazinilo, 5- ftalazinilo o 6- ftalazinilo), isoquinolilo (por ejemplo, 1- isoquinolilo,
3- isoquinolilo, 4- isoquinolilo, 5- isoquinolilo, 6- isoquinolilo, 7- isoquinolilo o 8-
isoquinolilo), purilo, pteridinilo (por ejemplo, 2- pteridinilo, 4- pteridinilo, 6-
pteridinilo, o 7-pteridinilo), carbazolilo, fenantridinilo, acridinilo (por ejemplo, 1-
acridinilo, 2-acridinilo, 3-acridinilo, 4-acridinilo o 9-acridinilo), indolilo (por

eiemplo. 1-indolilo. 2-indolilo. 3-indolilo. 4-indolilo. 5-indolilo. 6-indolilo o 7-
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indolilo), isoindolilo, fenancililo (por ejemplo, 1-fenancililo o 2-fenancililo) o
fenotiacinilo (por ejemplo, 1-fenotiacinilo, 2- fenotiacinilo, 3- fenotiacinilo o 4-

fenotiacinilo)

El término “cicloalquilo” significa un grupo hidrocarburo saturado C3-C10
ciclico,' por ejemplo ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo, cicloheptilo
o ciclooctilo. Se prefiere un grupo cicloalquilo C3-C6 tal como ciclopentilo o

ciclohexilo.

El término “cicloalquenilo” significa un grupo hidrocarbonilo no aromatico
C3-C10 ciclico, por ejemplo, ciclopropeniio (por ejemplo, 1-ciclopropenilo),
ciclobutenilo (por ejemplo, 1-ciclobutenilo), ciclopentilo (por ejemplo, 1-
ciclopentil-1-il, 2-ciclopentil-1-il o 3-ciclopenten-1-il), ciclohexenilo (por ejemplo,
1-ciclohexen-1-il, 2-ciclohexen-1-il o 3-ciclohexen-1-il), ciclohepteniio (por
ejemplo, ) 1-cicloheptenilo) o ciclooctenil (por ejemplo, 1-ciclooctenilo).

Especialrﬁénte se prefiere 1-ciclohexen-1-il, 2-cilohexen-1-il o 3-ciclohexen-1-if.

El término “heterociclo” significa un grupo heterociclico no aromatico
que contiene al menos uno de atomo de nitrégeno, atomo de oxigeno y atomo
de azufre y que tiene una posicién que enlaza en cualquier posicidn sustituible,
por ejemplo, 1-pirrolinilo, 2-pirrolinilo, 3-pirrolinilo, 1-pirrolidinilo, 2-pirrolidinilo,
3-pirrolidinilo, 1-imidazolidinilo, 2-imidazolinilo, 4-imid'azolinilo, 1-imidazolidinilo,
2-imidazolidinilo, 4-imidazolidinilo, 1-pirazolinilo, 3-pirazolinilo, 4-pirazolinilo, 1-
pirazolidinilo, 3-pirazolidinilo, 4-pirazolidinilo, piperidino, 2-piperidilo, 3-
piperidilo, 4-piperidilo, 1-piperacinilo, 2-piperacinilo, 2—morfolinilo, 3-morfolinilo,

"

morfolino o tatrahidropiranilo. Entonces, “ un grupo heterociclo no aromatico

puede ser saturado o insaturado.
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Algquilo de “alcoxilo” tiene el mismo significado como en el anterior
“alquilo™. “Alcoxilo” es, por ejemplo, metoxilo, etoxilo, n-propoxilo, isopropoxilo,

n-butoxilo, trec-butoxilo. Especialmente se prefiere metoxilo o etoxilo.

El termino “alcoxicarbonilo” significa un carbonilo sustituido con el
alcoxilo anterior, por ejemplo, metoxicarbonilo, etoxicarbonilo, n-
propoxicarbonilo, isopropoxicarbonilo, n-butoxicarbonilo, isobutoxjcarbonilo, o}

terc-butoxicarbonilo.

El término “alcoxialquilo” significa el “alquilo” anterior sustituido con el
“alcoxilo” anterior, por ejemplo, metoximetilo, etoximetilo, n-propoximetilo,
isopropoximetilio, n-butoximetilo, isobutoximetilo, terc-butoximetilo, metoxietilo,
etoxietilo, n-propoxietilo, isopropoxietilo, n-butoxietilo, isobutoxietiio o terc-

butoxietilo.I

El término”alquinilo” significa un grupo alquinilo C2-C8, que es el
“alquilo” anterior que tiene uno o mas enlace triple, por ejemplo, etinilo, 1-

propinilo, 2-propinilo, 1-butinilo, 2-butinilo o 3-butinilo.

El término “alquilsulfonilo” significa un sulfonilo sustituido con el “alquilo”
anterior , por ejemplo, metilsulfonilo, etilsulfonilo, n-propilsulfonilo,
isopropilsulfonilo, n-butilsulfonilo, isobutilsulfonilo, sec-butilsulfonilo, terc-
butilsulfonilo, n-pentilsulfonilo, isopentilsulfonilo, neopentilsulfonilo, terc-
pentilsulfonilo, n-hexilsulfonilo, isohexilsulfonilo, n-heptilsulfonilo, n-octisulfonilo,

n-nonisulfonilo o n-decisulfonilo.
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E!l término “amino opcionalmente sustituido” significa un amino sustituido
0 no sustituido.

El término “carbamoilo opcionalmente sustitido” significa un carbamoilo
sustituido o no sustituido.

El sustituyente de “amino opcionalmente sustituido” y “carbamoilo
opcionalmente sustituido” es alquilo (por ejemplo, metilo, etilo o dimetilo),
alcoxialquilo (por ejemplo etoximetilo o etoxietilo), acilo (por ejemplo, formilo,
acetilo, benzoilo o tolilo), aralquilo (por ejemplo, bencilo), hidroxi, alquisulfonilo
(por ejemplo, bencensulfonilo o toluensulfonilo), cicloalquilo (por ejemplo,
ciclopropilo), alquileno (por ejemplo, trimetileno, tetrametileno o pentametileno)

o arilo opcionalmente sustituido con alquilo ( por ejemplo fenilo o tritilo).

El término “alquiltio” significa atomo de azufre sustituido con el “alquilo”
anterior, por ejemplo, metiltio, etiltio, n-propiltio, isopropiltio, n-butiltio, isobutiltio,
sec-butiltio‘, trec-butiltio, n-pentiltio, isopentiltio, neopentiltio , terc-pentiltio, n-
hexiltio, isohexiltio, n-heptiltio, n-octiltio, n-noniltio o n-deciltio. Se prefiere un

alquiltio C1-CB6.

El término “alquiltioalquilo” significa el “alquilo” anterior sustituido con el
“‘alquiltio” anterior, por ejemplo, metiltiometilo, etiltiometilo, n-propiltiometilo,
isopropiltiometilo, n-butiltiometilo, isobutiltiometilo, sec-butiltiometilo, trec-
butiltiometilo, n-pentiltiometilo, isopentiltiometilo, neopentiltiometilo , terc-
pentiltiometilo, n-hexiltiometilo, isohexiltiometilo, n-heptiltiometilo, n-
octiltiometilo, n-noniltiometilo, n-deciltiometilo, metiltioetilo, etiltioetilo, n-

propiltioetilo, isopropiltioetilo, n-butiltioetilo, isobutiltioetilo, sec-butiltioetilo, trec-

butiltioetilo, n-pentiltioetilo, isopentiltioetilo, neopentiltioetilo , terc-pentiltioetilo,

33¢



63

n-hexiltioetilo, isohexiltioetilo, n-heptiltioetilo, n-octiltioetilo, n-noniltioetilo, o n-

deciltioetilo. Se prefiere un alquilo sustituido C1-2 con alquiltio C1-6.

El término “haloalquilo” significa el “alquilo” anterior sustituido con uno o
mas haldégeno. Se prefiere especialmten un alquilo halogenado C1-C3, por
ejemplo, trifluorometilo, clorometilo, dicloroetilo, 1,1-diclorometilo o 2,2,2-

tricloroetilo.

El término “haloalcoxilo” significa atomo de oxigeno sustituido con el
‘haloalquilo” anterior, por ejemplo trifluorometoxilo, clorometoxilo,

diclorometoxilo, 1,1-dicloroetoxilo o 2,2,2-tricloroetoxilo.

El término “haloalcoxialquilo” significa el “alquilo” anterior sustituido con
el anterior “haloalcoxilo”, por ejemplo trifluorometoximetilo, clorometoximetilo,
d iclorometpximetilo, 1,1-dicloroetoximetilo o] 2,2,2-tricloretoximetilo,
trifluoroméiéxietilo, clorometoxietilo, diclorometoxietilo, 1,1-dicloroetoxietilo 0

2.2,2-tricloretoxietilo.

El término “alquil carbonilo” significa un carbonilo sustituido con el

“alquilo” anterior, por ejemplo, acetilo, propionilo, butirilo, isobutirilo, valerilo,

~ isovalerilo, pivaloilo, hexanoilo, octanoilo o lauroilo.

El término “alquilcarboniloxilo” significa atomo de oxigeno sustituido con
“aalquicarbonilo” anterior, por ejemplo, acetiloxilo, propioniloxilo, butiriloxilo,
isobutiriloxilo, valeriloxilo, isovaleriloxilo, pivaloiloxilo, hexanoiloxilo,

octanoiloxilo o lauroiloxilo.
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El término “aralquilo” significa el “alquilo” anterior sustituido con 1 a 3
“aril” anterior, por ejemplo, bencilo, defenilmetilo, trifeniimetilo, feniletilo, 1-

naftiimetilo o 2-naftilmetilo.

El término “heteroaralquilo” significa el “alquilo” anterior sustituido con 1
a 3 “heteroarilo” anterior. Se prefiere un heteroaralquilo en donde el alquilo es
C1-C4. Se prefiere especialmente un heteroaralquilo en donde el alquilo es C1
o C2, por ejemplo, furilmetilo, tienilmetilo, pirroliimetilo, imidazolilmetilo,
pirazolilmetilo, triazolilmetilo, tetrazolilmetilo, oxazolilmetilo, isoxazolilmetilo,
tiazoliimetilo, tiadiazolilmetilo, isotiazolilmetilo, piridilmetilo, piridaciniimetilo,
pirimidiniimetilo, furazaniimetilo, piracinilmetilo, oxadiazolilmetilo,
benzofurilimetilo, benzotienilmetilo, bencimidazolilmetilo, dibenzofurilmetilo,
benzooxazolilmetilo, benzotienilmetilo, bencimidazoliimetilo, dibenzofurilmetilo,
benzooxazoliimetilo, quinoxaliimetilo, cinnoliniimetilo, quinazolilmetilo,
quinolilmet'ilo, ftalacinilmetilo, isoquinolilmetilo, purilmetilo, pteridinilmetilo,
carbazolilmetilo, fenantridinilmetilo, acridiniimetilo, indoliimetilo, isoindolilmetilo;
fenaciniimetilo, fenotiazinilmetilo, furiletilo, tieniletilo, pirroliletilo, imidazoliletilo,
pirazoliletilo, triazoliletilo, tetrazoliletilo, oxazoliletilo, isoxazolietilo, tiazoliletilo,

tiadiazoliletilo,  isotiazoliletilo, piridiletilo,  piridaciniletilo,  pirimidiniletilo,

furazaniletilo, piraciniletilo, oxadiazoliletilo, benzofuriletilo, benzotieniletilo, -

bencimidazoliletilo, dibenzofuriletilo, benzooxazoliletilo, uinoxaliletilo,
cinnoliniletilo, quinazoliletilo, quinoliletilo, ftalaciniletilo, isoquinoliletilo, puriletilo,
pteridiniletilo, carbaidliletilo, fenantridiniletilo,  acridiniletilo, indoliletilo,
isoindoliletilo, fenaciniletilo o fenotiaziniletilo.

Entonces, “arilo”, “aralquilo”, “heteroarilo” “heteroaralquilo” y “alquilo” a
“ariloxilo”, “heteroariloxilo”, “ariltio”, “heteroalriltio”, “aralquiloxilo”,

“"heteroaralauiloxilo”. “aralauiltio”. “heteroaralauiltio”. “arvloxialauilo”.
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“heteroariloxialquilo”,  “ariltioalquilo”,  “heteroaryltioalquilo”,  arilsulfonilo”,

“heteroarilsulfonilo”, “aralquilsulfonilo” y “heteroaralquilsulfonil” tienen el mismo

significado como el anterior.

En el caso que “alquileno opcionaimente sustituido”, “alquenileno

opcionalmente  sustituido”, “alquil opcionalmente sustituido”, “alquenil

opcionaimente  sustituido”’, “aril opcionalmente sustituido”, heteroaril
opcionalmente sustituido”, “cicloalquilo opcionalmente sustituido”,
“cicloalquenilo  opcionalmente  sustituido”, “heterociclo  opcionalmente
sustituido”, “aralquilo opcionalmente sustituido”, “heteroaralquilo opcionalmente

sustituido”, “ariloxilo opcionalmente sustituido”, “heteroaraloxilo opcionalmente
sustituido”, “ariltio opcionalmente sustituido”, “heteroariltio opcionalmente
sustituido”, “aralquiloxilo opcionalmente sustituido”, “heteroaralquiloxilo
opcionalmente  sustituido”, * aralquiltic  opcionalmente  sustituido”,

“heteroarglquiltio opcionalmente sustituido”, ariloxialquilo opcionalmente
sustituido”,  “heteroaril oxialquilo opcionalmente sustituido”, ariltioalquilo
opcionaimente sustituido”, “heteroariltioalquilo opcionalmente sustituido”, “aril
sulfonilo opcionalmente sustituido”, “heteroarilsulfonil opcicnalmente sustituido”,
aralquil  sulfonilo  opcionalmente sustituido” y “heteroaralqulsulfonilo
opcionalmente sustituido” tienen los grupos de sustitucion, cada uno de ellos es
opcionalmente sustituido en cualquier posiciéon con el mismo o diferente 1 a 4
grupo de sustitucién. Y estos grupos de sustitucién se pueden seleccionar del
grupo A de sustituyentes que no interfieren con la actividad inhibitoria contra la
integrasa.

El grupo de sustitucion es, por ejemplo hidroxi, carboxilo, halégeno (por
ejemplo F, Cl, Br 6 1), halo alquilo ( por ejemplo CF3, CHyCF3 y CHyCCl3),

alauilo ( por eiemplo metilo. etilo. isoorooilo v terc-butilo). aauenilo. (oor eiemplo
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vinilo), alquinilo (por ejemplo, etinilo), cicloalquilo (por ejemplo, ciclopropilo),
cicloalguenilo (por ejemplo , ciclopropenilo), alcoxilo (por ejemplo, metoxilo,
etoxilo, propoxilo y butoxilo), alqueniloxilo (por ejemplo, viniloxilo y aliloxilo),
alcoxicarbonilo  (por ejemplo, metoxicarbonilo, etoxicarbonilo y terc-
butoxicarbonilo), nitro, nitroso, amino opcionalmente sustituido (por ejemplo,
alquilamino, metilamino, etilamino y dimetilamino), acilamino (por ejemplo,
acetilamino y benzoilarﬁino), aralquilamino (por ejemplo, bencilamino, tritilamino
e hidroxiamino), azida, arilo (por ejemplo, fenilo), aralquilo (por ejemplo,
bencilo), ciano, isociano, isocianato, triocianato, isotiocianato, mercapto,
alquiltio (por ejemplo metiltio), alquilsulfonilo (por ejemplo, metansulfonilo y
etansulfonilo),  carbamoilo  opcionalmente  sustituido  (por ejemplo
alquilcarbamoilo  metilcarbamoilo, etilcarbamoilo 'y  dimetilcarbamoilo),
sulfamoilo, acilo (por ejemplo formilo y acetilo), formiloxilo, haloformilo, oxalilo,
tioformilo, tiocarboxilo, ditiocarboxilo, tiocarbamoilo, sulfino, sulfo, sulfoamino,

hidrazino, azida, ureido, amidino, guanidino o ftalamida.

Corho el sustituyente de “arilo opcionalmente sustituido”, “heteroarilo
opcionalmente sustituido”, “cicloalquilo opcionalmente sustituido”, ciloalquenilo
opcionalmente sustituido” y “heterociclo opcionalmente sustituido” en R', entre
los sustituyentes anteriores, se prefieren especialmente: hidroxi, carboxilo,
halégeno (por ejemplo F, Cl, Br 6 1), haloalquilo (por ejemplo CF3, CH,CF3 6
CH,CCls), alquilo (por ejemplo metilo, etilo, isopropilo 6 terc-butilo), alquenilo,
(por ejemplo vinilo), alquinilo (por ejemplo, etinilo), cicloalquilo (por ejemplo,
ciclopropilo), cicloalguenilo (por ejemplo , ciclopropenilo), alcoxilo (por ejemplo,

metoxilo, etoxilo, propoxilo o butoxilo), alcoxicarbonilo (por ejemplo,

.. metoxicarbonilo, etoxicarbonilo o terc-butoxicarbonilo), nitro, amino

opcionalmente sustituido (por eiemplo. alauilamino. (por eiemplo metilamino.
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- etilamino o dimetilamino) hidroxiamino), azida, arilo (por ejemplo, fenilo),

aralquilo (por ejemplo, bencilo), ciano, mercapto, alquiltio (por ejemplo metiltio),
alquilsulfonilo (por ejemplo, metansuifonilo o etansulfonilo), carbamoilo
opcionalmente sustituido, sulfamoilo, acilo (por ejemplo formilo o acetilo),
formiloxilo, tiocarboxilo, sulfoamino, hidrazino, azida, ureido, amidino o
guanidino. Especialmente se prefiere alquilo, haloalquilo, halégeno
(especialmente F, Cl 6 Br) o alcoxilo (especialmente metoxilo) y se prefiere la

monosustitucién o disustitucion.

Como el sustituyente de “alquileno opcionalmente sustituido”, vy
“alquenileno opcionalmente sustituido” en Z', Z? y Z3, entre los sustituyentes
anteriores, se prefieren especialmente: hidroxi, carboxilo, halégeno (por
ejemplo F, Cl, Br é ), haloalquilo (por ejemplo CF3, CH2CF3 6 CH,CCly), alquilo
(por ejemplo metilo, etilo, isopropilo 6 terc-butilo), alquenilo, (por ejemplo vinilo),
alquinilo gpor ejemplo, etinilo), cicloalquilo (por ejemplo, ciclopropilo),
cicloalquenilo (por ejernplo , ciclopropenilo), alcoxilo (por ejemplo, metoxilo,
etoxilo, propoxilo o butoxilo), alcoxicarbonilo (por ejemplo, metoxicarbonilo,
etoxicarbonilo o terc-butoxicarbonilo), amino opcionalmente sustituido (por
ejemplo, alquilamino (por ejemplo metilamino, etilamino o dimetilamino),
acilamino (por ejemplo acetilamino o benzoilamino), aralquilamino (por ejemplo,
bencilamino o tritlamino) o hidroxiamino), arilo (fenilo), aralquilo (por ejemplo
bencilo), ciano, mercapto, alquiltio (por ejemplo metiltio); alquilsulfonilo (por
ejemplo, metansulfonilo o etansulfonilo), carbamoilo opcionalmente sustituido,
sulfamoilo, acilo (por ejemplo formilo o acetilo), formiloxilo, tiocarboxilo,

sulfoamino, hidrazino, azida, ureido, amidino o guanidino.
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En el caso que un grupo seleccionado del grupo A de sustitucion sea
“arilo  opcionalmente sustituido”, “heteroarilo opcionalmente sustituido”,
“cicloalquilo opcionalmente sustituido”, “ciloalquenilo opcionalmente sustituido” |
“heterociclo opcionalmente sustituido”, “aralquilo opcionalmente sustituido”,
“heteroaralquilo opcionalmente sustituido”, “ariloxilo opcionalmente sustituido”,
“heteroariloxilo opcionalmente sustituido”, “ariltio opcionalmente sustituido”,
“heteroariltio opcionalmente sustituido”, “aralquiloxilo opcionalmente sustituido”,
“heteroaralquiloxilo opcionalmente sustituido”, ‘“aralquiltio opcionalmente
sustituido”,  “heteroaralquiltio  opcionalmente  sustituido”,  “ariloxialquilo
opcionalmente sustituido”, “heteroariloxialquilo opcionalmente sustituido”,
“ariltioalquilo  opcionalmente sustituido”, “heteroariltioalquilo opcionalmente
sustituido”,  “arilsulfonilo  opcionalmente  sustituido”, “heteroarilsulfonilo
opcionalmente sustituido”, “aralquilsulfonilo opcionalmente sustituido” 6
“heteroaralquilsulfonilo opcionalmente sustituido”, como el sustituyente, entre
los sustituyentes anteriores, se prefiere especialmente: hidroxi, carboxilo,
halégeno (por ejemplo F, CI, Br 6 1), haloalquilo (por ejemplo CF3, CH,CF3 6
CHCCls), alquilo (por ejemplo metilo, etilo, isopropilo 6 terc-butilo), alquenilo,
(por ejemplo vinilo), alquinilo (por ejemplo, etinilo), cicloalquilo (por ejemplo,
ciclopropilo), cicloalquenilo (por ejemplo , ciclopropenilo), alcoxilo (por ejemplo,
metoxilo, etoxilo, propoxilo o butoxilo), alcoxicarbonilo (por ejemplo,
metoxicarbonilo, etoxicarbonilo o terc-butoxicarbonilo), nitro, amino
opcionalmente sustituido (por ejemplo, alquilamino, (por ejemplo metilamino,
etilamino o dimetilamino), acilamino (por ejemplo, acetilamino o benzoilamino),
aralquilamino (por ejemplo, bencilamino o tritilamino) or hidroxiamino), azida,
arilo (por ejemplo, fenilo), aralquilo (por ejemplo, bencilo), ciano, mercapto,
alquiltio (por ejemplo metiltio), alquilsulfonilo (por ejemplo, metansulfonilo o

etansulfonilo). carbamoilo oocionalmente sustituido. sulfamoilo. acilo (por
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ejemplo formilo o acetilo), formiloxilo, tiocarbamoilo, sulfoamino, hidrazino,
azida, ureido, amidino o guanidino. Especialmente se prefiere alquilo,
haloalquilo, halogeno (especialmente F, Cl 6 Br) o alcoxilo (especialmente

metoxilo) y se prefiere la monosustitucion o disustitucién.

La presente invencién incluye un compuesto, su profarmaco, una sal
farmacéuticamente aceptable o un solvato del mismo. Todos los tautémeros
tedricamente posibles y los isémeros geométricos de un compuesto de la
presente invencidon también estan dentro del alcance de la presente invencion.
Por ejemplo, un compuesto de la formula (1) (una forma ceténica) en donde Y
es oxo, tioxo o imino también se incluye en la presente invencién, hasta es un
tautomero de un compuesto (una forma endlica) en donde Y es hidoxi,

mercapto o amino.

Un profarmaco es un derivado de un compuesto de la presente

. .y . . .4
invencion que tiene un grupo el cual puede ser descompuesto quimica o

metabdlicamente, y tal profarmaco se conviete en un compuesto

. farmaceuticamente activo de la presente invencién por medio de solvolisis o

mediante la localizacion del compuesto en vivo bajo una condicién fisiolégica.
El metodo para seleccionar y preparar un derivado de profarmaco apropiado se
describe en la literatura como en Disefio de Profarmacos, Elsevier, Amsterdam

1985.

Se sabe que varios VIH se encuentran de manera vigorosa en un nodo

linfatico incluso en el periodo asintomatico. De este modo, se prefiere un

profarmaco de un compuesto de la presente invencién direccionado a un nodo

linfatico. Las enfermedades causadas por el VIH aue incluven encefalopatia
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asociada con el SIDA. De este modo un profarmaco preferido de un compuesto
de la presente invencion es direccionado al cerebro. Como estos profarmacos
direccionado a un nodo linfatico y direccionado al cerebro, son preferidos los

siguientes profarmacos con alta lipofilicidad.

Cuando un compuesto de la presente invencidn tiene un grupo carboxilo,
un derivado de éster preparado por la reaccién de un compuesto originalmente
acido con un alcohol adecuado o un derivado de amida preparado por la
reaccion de un compuesto originalmente acido con una amina adecuada, se
ejemplifica como un profarmaco. Un éster derivado preferido especialmente
como un profarmaco es metiléster, etiléster, n-propiléster, isopropiléster, n-
butiléster, isobutiléster, terc-butiléster, mofolinoetiléster o] N,N-

dietilglicolamidoéster.

Cué'n}do un compuesto de la presente invencion tiene un grupo hidrox‘i,
un derivado de aciloxilo preparado por la reaccion de un compuesto que tiene
un grupo hidroxilo con un acilaldehido adecuado o un acido anhidrico se
ejemplifica como un profarmaco. Un derivado de aciloxilo preferido
especialmente como un profarmaco es: -O(=0)-CHj, -OC(=0)-C3Hs, -OC(=0)-
(terc-Bu), -OC(=0)-CisHas, -OC(=0)-(m-COONa-Ph), -OC(=0)-

CH,CH,COONa, -OC(=0)-CH(NH,)CHs 6 -OC(=0)-CH-N(CHa)s.

Cuando un compuesto de la presente invencién tiene un grupo amino,
un derivado de amido preparado por la reaccién de un compuesto que tiene
amino con un haluro de acido adecuado o una mezcla anhidrica adecuada se

ejemplifica como un profarmaco. Un derivado de amida preferido
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especialmente como un profarmaco es: -NCH(=0)-(CH;),0CH; 6 -NCH(=0)-

CH(NH,)CH;.

Especialmente en el caso de un compuesto de la presente invencién, se
puede producir un profarmaco mediante la modificacién quimica de Y, un
sustituyente sobre el anillo B. Por ejemplo, Y es sustituido con acilo y se
examina si el profarmaco se convierte o no, en un compuesto de la presente
invenciéon por medio de solvolisis 0 por medio de la localizacién del compuesto
bajo una condicién fisioldgica. Por consiguiente, aun cuando Y es un
sustituyente excepto para hidroxi, mercapto o amino, un compuesto en donde Y
se convierte en hidroxi, mercapto o amino, por medio de solvélis o por medio
de la localizacién del compuesto bajo una condicion fisiolégica es el profarmaco
de la presente invencion y es contenido en la presente invencién. Por ejemplo,
un compuesto convertido en un compuesto de la presente invencion en
solucion afnor’(iguadora de fosfato (pH 7.4)- etanol o plasma es un compuesto

]

de la presente invencion.

Sales farmacéuticamente aceptables de un compuesto de la presente
invencién incluyen, como sales basicas, por ejemplo, sales de metal alcalino
tales como sales de sodio o potasio; sales de metales alcalinoterreos tales
como sales de calcio o magnesio; sales de amonio sales de amina alifatica
tales como sales de trimetilamina, trietilamina, diciclohexilamina, etanolamina,
dietanolamina, trietanolamina o procaina; sales de aralquilamina tales como
sales de N,N-dibenciletilendiamina; sales de amina aromatica heterociclica
tales como sales de piridina, sales de picolina, sales de quinolina o sales de
isoquinolina; sales cuaternarias de amonio tales como sales de

tetrametilamonio. sales de tetraetilamonio. sales de benciltrimetilamonio. sales
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de benciltrietitamonio, sales de benciltributilamonio, sales de metiltrioctilamonio,
o sales de tetrabutilamonio; y sales de aminoacidos basicos tales como sales
de arginina o sales de lisina. Las sales acidas incluyen, por ejemplo sales
acidas de mineral tales como hidrocloruro, sales de sulfatos, sales de nitrato,
sales de fosfato, sales de carbonato, hidrogenocarbonatos o perclorato; sales
acidas organicas tales como acetatos, propionatos, lactatos, maleatos,
fumaratos, sales acidas tartaricas, malatos, sales de citrato, o ascorbatos:
sulfonatos tales como metansulfonatos, isotionatos, bencensulfonatos, o p-
toluensulfonatos; y sales de aminoacidos acidos tales como aspartato o
glutamatos.

Ademads, también estan dentro del alcance de la presente invencion
varios solvatos de un compuesto de la presente invencién, por ejemplo,
monosolvato, disolvato, monohidrato o dihidrato.

El término “inhibir” significa que un compuesto en la presente invencién
suprime la accién de la integrasa.

|
El término “farmacéuticamente aceptable” significa inofensivo con

respecto a la prevencion y el tratamiento.

El Mejor Modo para Llevar a Cabo La Invencién

El método general para la produccion del compuesto de la presente
invencion se explica a continuacion.

Un compuesto de la presente invencion es un novedoso compuesto
heteroarilo que contiene nitrégeno que tiene como la principal construccion un

anillo de la formula:
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(en donde el anillo A, el anillo B, Z*, Z° y Z° tienen el mismo significado que en
el anterior (1)). En la presente invencién pueden ser usados varias clases de

compuestos heteroarilo que contiene nitrogeno.

Por ejemplo, estos compuestos heteroarilo que contiene nitrégeno
pueden ser producidos mediante el uso de sustituyentes en un compuesto que
tenga un anillo (por ejemplo, anillo B) seguido por la construccién de otro anilio
(por ejemplo, anillo A). Los siguientes documentos pueden ser referidos en
cuanto a la sintesis organica general de varias clases de compuestos
heteroarilo que contiene nitrogeno: (1) Alan R.Katriszly y otros,(Comprehensive
Heterocyclic Chemistry) Compendio de Quimica Heterociclica (2) Alan
R.Katriszly y otros, Compendio de Quimica Heterociclica I (3) (RODD'S
CHEMISTRY OF CARBON COMPOUNDS VOLUME IV HETEROCYCLIC
COMPOUNDS) QUIMICA DE COMPUESTOS DEL CARBONO DE RODD
VOLUMEN IV COMPUESTOS HETEROCICLICOS. Ademas, pueden ser
introducidos varias clases de grupos funcionales mediante el uso general de
reacciones para compuestos aromaticos o reacciones especificas para cada

heteroarilo.

A continuacién se describen los métodos representativos para la
produccién de un compuesto de la presente invencion. Se puede producir un
compuesto de la presente invencién no Unicamente por los siguientes métodos,

sino también por otros métodos.

O OR R j\ JO\H
/lk b uta 24
~~~~ sintétical HO R
kA CFR),
22_ R
zV=z%
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Ruta sintética 1

Esta ruta sintética es para producir un compuesto de la férmula B a partir
de un compuesfo de la férmula A. Especificamente, es la desprotecciéon del
grupo carboxilo y el grupo hidroxi fenélico.

Se puede realizar esta ruta sintética en un solvente de reaccién bajo
calentamiento en presencia de trialquilsililhaluro y yoduro de metal alcalino.

Como trialquilsililhaluro, se puede utilizar trialquilsililcloruro.

Como yoduro de metal alcalino, por ejemplo, se puede utilizar Nal 6 KI

La temperatura de reaccion es de temperatura ambiente a 100°C. Se
prefiere 70 a 90 °C.

Como un solvente de reaccion, se prefieren solventes polares. Por
ejemplo se puede usar acetonitrilo.

Y esta ruta sintética se puede realizar bajo calentamiento, utilizando
acido bronjhidrico/écido acetico. Se prefiere como bromhidrico/acido acetico,
47% de bromhidrico/acido acetico.

Y esta ruta sintética puede ser realizada, utilizando BBr; a 0°C hasta

temperatura ambiente o utilizando cloruro de piridinio a 150° hasta 220°C.

3Ys



&

75

Ruta Ruta

j\ j’\” sintética 2 s o j\ ?\ sintética 3
HO™ z* ¢° ———— R'TZ2
B ;5A Z\r ;SA

© ®

Ruta 1
R sz2 NN OR nteticas 222 MY QM
7322 ) sintética } \
21'4))\ P - . 2 O/qu ~_;9A

®

®
Ruta j\ R Ruta
sintética 5 W <A sintética 6
(C’) —eeeeem R1 &Zzz N Z4 R
O H B . A
©)
1

H\23-22 / R’ R Ruta _Z:z

0 Z‘{ ~~\;9N smtetlca 7 { )\

) ™

Ruta sintética 2 1

Esta ruta sintética es para producir un compuesto de la formula (D) a
partir de un compuesto de la férmula (C ). Especificamente es una reaccion de
transformacion a partir de un acido carboxilico a diacilhidrazina.

Se puede realizar esta ruta sintética por la reaccién de acido carboxilico
y monoacil hidrazina en un solvente adecuado en presencia de un agente
condensador.

Com_o un agente condensador se puede utilizar diciclohexilcarbodiimida

o hidrocloruro de 1-etil-3-(3-dimetilaminopropil)carbodiimida. Si es necesario se

adiciona otro reactivo, tal como 1-hidroxibenzotriazol o N-hidroxisuccinimida.
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La temperatura de reaccién es de 0 hasta 100°C. Se prefiere de 20 a 30
°C. Como un solvente de reaccion, se pueden utilizar varios solventes

aproticos. Es preferible tetrahidrofurano o N,N-dimetilformamida.

Ruta sintética 3

Esta ruta sintética es para producir un compuesto de la formula (E) a
partir de un compuesto de la formula (D ). Especificamente es una reaccion de
formacion a partir de diacilhidrazina a oxadiaso!.

Se puede realizar esta ruta sintética por calentamiento de diazilhidrazina
con oxicloruro de fosforo o cloruro de tionilo.

La temperatura de reaccion es de 50 hasta 100°C. Se prefiere de 80 a
100°C.

Y esta ruta sintética se puede realizar utilizando dibromotrifenilfosforano
en presencia de la base de trietlamina. La temperatura de reaccién es de 0
hasta 100?0. Se prefiere de 0 a 30°C. Como un solvente de reaccién, se

[l

prefiere dicloremetano o tetrahidrofurano.

Ruta sintética 4
Esta ruta sintética es para producir un compuesto de Ia formula (F) a
partir de un compuesto de la formula (E ).Se realiza asi como la ruta sintética

1.

Ruta sintética 5
Esta ruta sintética es para producir un compuesto de la formula (G) a
partir de un compuesto de la férmula (C ). Especificamente es un proceso para

sintetizar amida nor condensacion de un acido carhnxilico v v-aminocetana.
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Esta ruta sintética se puede realizar por la reaccion de un acido
carboxilico y a-aminocetona en un solvente adecuado en presencia de un

agente condensador adecuado.

Como un agente condensador, se puede utilizar,
diciclohexilcarbodiimida 0 hidrocloruro de 1-etil-3-(3-
dimetilaminopropil)carbodiimida. Si es necesario se adiciona otro reactivo, tal
como 1-hidroxibenzotriazol o N-hidroxisuccinimida.

La temperatura de reaccion es de 0 a 100°C. Se prefiere de 20 a 30 °C

Como un solvente de reaccion se pueden utilizar varios solventes

aproticos. Se prefiere tetrahidrofurano o N, N-dimetilfformamida.

Ruta sintética 6
Esta ruta sintética es para producir un compuesto de la formula (H) a

partir de un compuesto de la formula (G ).Se realiza asi como la ruta sintética )

3.

Ruta sintética 7
Esta ruta sintética es para producir un compuesto de la formula (J) a

partir de un compuesto de la férmula (H ).Se realiza asi como la ruta sintética 1
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Ruta sintética 8
Esta ruta sintética es para producir un compuesto de la formula (K) a
partir de un compuesto de la formula (D). Especificamente, es una reaccién de

formacion de diacithidrazina a tiadiazol.

Esta ruta sintética se puede realizar por calentamiento de diacilhidrazina
con pentasulfuro de fésforo o reactivo de Lawessom.
La temperatura de reaccion es de 50 hasta 150°C. Se prefiere de 80 a

100°C. Como un solvente de reaccion, se prefiere tolueno o tetrahidrofurano.

Ruta sintética 9
Esta ruta sintética es para producir un compuesto de la formula (L) a

partir de un compuesto de la formula (K ).Se realiza asi como la ruta sintética 1
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Ruta sintética 10
Esta ruta sintética es para producir un compuesto de la formula (M) a
partir de un compuesto de la férmula (G ).Se realiza asi como la ruta sintética

8

Ruta sintética 11
Esta ruta sintética es para producir un compuesto de la formula (N) a
partir de un compuesto de la férmula (M ).Se realiza asi como la ruta sintética

1 .

Ruta J\ /J\

o} R
)j\ 'i =N . . =N
RO VAl %9 sintética 12 RB z¢ %’9
B is A _ B is A
A .22__R! .22__R!
21 23 21 \23
©)

®

0] OR
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sintética 13

Ruta sintética 12

Esta ruta sintética es para producir un compuesto de la formula (P) a
partir de un compuesto de la férmula (O ).Especificamente, es un proceso para
sintetizar cetona a partir de éster.

Esta ruta sintética se realiza por la reaccion de éster y un reactivo
organometalico en un solvente adecuado.

Como un reactivo organometalico, se puede utilizar alquilitio, arilitio,

heteroarilitio o el reactivo de Grignard.
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La temperatura de reaccién es de —-70°C hasta temperatura ambiente.

 Se prefiere de -70° hasta 0 °C.

Como un solvente de reaccién, se puede utilizar solventes etéreos. Se

prefiere tetrahidrofurano o dietiléter

Ruta sintética 13
Esta ruta sintética es para producir un compuesto de la formula (Q) a

partir de un compuesto de la formula (P ).Se realiza asi como la ruta sinteética 1

0O OR Ruta R Ruta
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HO 3 - NSO

©) ®

R R ,{F RJ I "
uta
. H 0)\248._\

Ly

R sintética 16 7° 1.2
o 4 sintctica f 2 Z
8 oA 2B 5A T5Z27R!

Q@

®

Ruta sintetica 14
Esta ruta sintética es para producir un compuesto de la formula (S) a

partir de un compuesto de la formula (R ).Se realiza asi como la ruta sintética 2.

Ruta sintética 15

Esta ruta sintética es para producir un compuesto de la formula (T) a

partir de un compuesto de la férmula (S ).Se realiza asi como la ruta sintética 3

Ruta sintética 16
Esta ruta sintética es para producir un compuesto de la formula (U) a

partir de un compuesto de la formula (T ).Se realiza asi como la ruta sintética 1
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Ruta sintética 17

Esta ruta sintética es para producir un compuesto de la formula (W) a
partir de un compuesto de la formula (V ).Especificamente, es una reaccion de
transformacion a partir de un compuesto de halogeno (X=Cl, Br o ) a un
compuesto de cetona.

Esta| ruta sintética se realiza por la conversién de un compuesto de
halégeno (X=Cl, Br o l)a un compuesto organometalico (X=Metal) con un‘
reactivo organometalico, seguido por la reaccién con un cloruro de acido
carboxilico o un éster activo en un solvente adecuado.

Como un reactivo organometalico, se puede utilizar alquilitio o arilitio la
temperatura de reaccioén es de —-70°C a temperatura ambiente. Se prefiere de -
70 a 0°C.

Como un solvente de reaccion se puede utilizar solventes etéreos. Se

prefiere tetrahidrofurano o dietiléter.

Ruta sintética 18
Esta ruta sintética es para producir un compuesto de la formula (X) a

partir de un compuesto de la férmula (W ).Se realiza asi como la ruta sintética 1
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El Metodo para el uso del compuesto de la presente invencién se explica
a continuacion.

El compuesto de la presente invencion es Util como una composicién
farmacéutica tal como un agente antiviral. El compuesto de la presente
invencion que tiene una actividad inhibitoria excelente contra la integrasa de los
virus. Por lo tanto, se espera que el compuesto de la presente invencion
prevenga o trate varias enfermedades causadas por virus que producen
integrasa para crecer en células animales infectadas, y es atii como, por
ejemplo un inhibidor de integrasa contra retrovirus (por ejemplo, VIH-1, VIH-2,

HTLV-1, SIV o FIV), especialmente un agente anti-VIH.

El compuesto de la presente invencidn se puede usar en una terapia
combinada con un agente anti-VIH que posee otro mecanismo inhibidor tal
como un allgente inhibidor de transcriptasa reversa y/o un agente inhibidor de
proteasa. Dado que ningun inhibidor de integrasa no ha salido aun a la venta ,'
el compuesto de la presente invencién es util para usar en terapia de
combinacién con un agente inhibidor de transcriptasa y/o un agente inhibidor

de proteasa.

Y se puede utilizar el compuesto de la presente invencién no tnicamente
como una mezcla de anti-VIH si no como un agente concomitante que aumenta

la actividad del otro agente anti-VIH en una terapia de mezcla.

El compuesto de la presente invencion se puede utilizar asi como en la
terapia genética que utiliza un vector de retrovirus derivado de VIH o MLV para

suorimir la exoansion de la infeccion del retrovirus sobre el teiido no obietivo.
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Especialmente, en el caso que células infectadas in vitro con tal vector se
devuelven al cuerpo, una administracion previa del compuesto de la presente

invencion previene una infeccidn innecesaria.

Los compuestos de la presente invencién se pueden administrar de

manera oral o parenteral Para la administracién oral, el compuesto de la

_presente invencién se puede utilizar en cualquier forma de formulaciones

habituales, por ejemplo formulaciones sélidas tales como tabletas, polvos,
granulos, capsulas; formulaciones acuosas; suspensiones oleaginosas, o
soluciones tales como jarabes o elixir. Para la administracion parenteral, el
compuesto de la presente invencion se puede utilizar como una inyeccién de
suspension acuosa u oleaginosa, o gotas para la nariz. En la preparacién de
tales formulaciones, pueden ser opcionalmente utilizados, excipientes
convencionales, agentes enlazantes, lubricantes, solventes acuosos, solventes
oleaginosog, agentes emulsificantes, agentes que suspenden, preservativos o
estabilizadores. Y como un agente anti-VIH, se prefieren especialmente los

agentes orales.

La formulacion de acuerdo con la presente invencion se puede fabricar

mediante la combinacion (por ejemplo, mezclado) de una cantidad eficaz

curativa de un compuesto de la presente invencién con un portador o diluyente

farmacéuticamente aceptable. La formulacion de la presente invencion se
puede fabricar con ingredientes bien conocidos y de facil adquisicion de

conformidad con un método conocido.

En el caso de fabricar una composiciéon farmacéutica de acuerdo con la

presente invencidén. se mezcla o diluve un inarediente activo con un portador. o

357
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ellos son contenidos en un portador en la forma de capsula, sacheier, papel u
otro contenedor. En el caso que un portador funcione como un diluyente, el
oortador es un sdélido, semi- sélido, o material liquido, que funciona como un
medio. Por consiguiente, se puede producir una formulaciéon de acuerdo con la
presente invencién en la forma de tableta, pastilla, medicina en polvo, medicina
intraoral, agente elixir, agente que suspende, emulsificante, agente disolvente,
agente de jarabe, agente de aerosol (medio liquido en sélido), y unglento. Tal
formulacién puede contener mas del 10% de un compuesto activo. Se prefiere

para formar un compuesto de la presente invencién antes de la administracion.

Puede ser utilizado cualquier portador adecuado bien conocido por aquel
versado en la materia para la formulacion. En tal formulacién, un portador esta
en la forma de sélido, liquido o una mezcla de los mismos. Por ejemplo, se
disuelve un compuesto de la presente invencién en dextrosa al 4%/solucién
acuosa de citrato de sodio al 0.5% para ser la concentracion de 2mg/mi para

|
inyeccion intravenosa. La formulacién sélida incluye polvo, tableta y capsula el
portador sélido consiste de uno 0 mas rhaterial(es), para servir como fragante,
lubricante, agente disolvente, suspension, aglutinante, tableta desintegradora o
capsula. Una tableta para la administracion oral contiene un excipiente
adecuado tal como carbonato de calcio, carbonato de sodio y lactosa, fosfato
de calcio junto con un desintegrado tal como almidén de maiz y acido alginico

y/o un aglutinante tal como gelatina y acacia, y un lubricante tal como

estearato de magnesio, acido estearico y talco.

En una medicina en polvo, un portador es un sélido finamente
pulverizado, que es mezclado con ingredientes activos finamente pulverizados.

En una tableta. los inaredientes activos son mezclados con un portador aue
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tiene polvo enlazante requerido en una proporcion adecuada, y se solidifica en
una forma y tamaro deseados. La medicira en polvo y la tableta contienen
como un ingrediente activo aproximadamente de 1 hasta 99% en peso de los
novedosos compuestos de la presente invencion. El ejemplo de portadores
sélidos adecuados incluye carbonato de magnesio, esterarato de magnesio,
talco, azucar lactosa, pectina, dextrina, almidon, gelatina, goma de tragacanto,
metil celulosa, carboximetilcelulosa sodica, cera de baja fusion, y manteca de

cacao.

Una formulacion liquida de axénico contiene agente que suspende,
emulsificante, agente de jarabe o agente de elixir. Se pueden disolver los
ingredientes activos o suspender en un portador farmacéuticamente aceptable
tal como agua esteril, un solvente organico estéril o una mezcla de los mismos.

Los ingredientes activos se pueden disolver de manera frecuente en un

solvente organico adecuado tal como solucion acuosa de propilen glicol. -

'

Cuando los ingredientes activos finamente pulverizados se dispersan en
almidon acuoso, solucion de carboximeilcelulosa sodica o aceite adecuado, se

pueden preparar las otras composiciones.

Aunque una dosis apropiada del compuesto de la presente invencion
varia dependiendo de la ruta de administracion, la edad, el peso corporal, las
condiciones del paciente, y la clase de enfermedad, en el caso de
administraciébn oral, la dosis diaria para un adulto puede estar entre
aproximadamente 0.05-3000 mg, de manera preferible aproximadamente 0.1-
1000 mg, si es necesario en divisiones. En el caso de administracion
parenteral, la dosis diaria para un adulto puede estar entre aproximadamente

0.01-1000 ma. de manera preferible anbroximadamente 0.05-500 ma.

357
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Ejemplo

Se muestran a continuaciéon los ejemplos de la presente invenciéon. Las
reacciones fueron realizadas usualmente bajo atmosfera de nitrégeno, y se
utilizé tamiz molecular para secar los solventes de reaccion. Se secaron los
extractos sobre sulfato de sodio o sulfato de magnesio.

(Reactivos)

n-butillitio=1.5 mol/l solucién de hexano

hidruro de sodio= 60% suspension oleosa

(abreviaciones)

Et=etilo, MeOh=metanol; EtOH=etanol;, DMF= N,N-dimetiformamida;
THF=terahidrofurano; DMSO=dimetilsulfoxido; HOBt=1-hidroxibenzotriazol;

WSCD-= hidrocloruro de 1-etil-3-(3-dimetilaminopropil)carbodiimida

Ejemplo 1 :

Compuesto I-1

Me OMe OMe
Meozc\érqo2 Meozc\éiNo2 Me020 NH, MeOzc
¥ NHAe Proceso L N2 Proceso NH2 Proceso

1 2
1 2 3
OMe H
Meozc@ MeO, \
Proceso Proceso o] N
F
5 f-1

Proceso 1
A una solucion de metanol (200 mi) de acido 4-acetilamino-5-cloro-2-
metoxi-3-nitrobenzoico 1 (20.6 g, 67.9 mmol) descrita en la literatura (Chem.

Pharm. Bull. 42. 560-569 (1994)). se adicioné acido clorhidrico 5N (60 ml) a

ILD
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temperatura ambiente, y se refluj6 la muestra por 14 horas. Luego se neutralizd
la reaccion con solucién de hidréxido de sodio 2N bajo enfriamiento en hielo, se
adicion6 agua (100 ml) y se agit6 por 30 minutos. Se recolectaron los cristales
precipitados y se lavaron con agua (100 ml) para dar el compuesto 2 (11. 9 g)

como cristales amarillos hiimedos.

Proceso 2

Se reflujé una suspensién del compuesto 2 (11.9g) obtenida mediante el
proceso 1, cloruro de amonio (1.22 g, 22.8 mmol) e hierro (10.2 g, 183 mmol)
en etanol (450 ml)-agua (90 mi).se reflujo por 3 horas. La mezcla de reaccion
se filtr6 a través de Celita y el residuc remanente se lavé con cloroformo-
metanol (1:1 v/v, 500 ml). Luego el filtrado se concentrd bajo presién reducida,
se adicion6 agua (100 ml) al residuo y el completo fue extraido con acetato de
etilo. La fase organica se lavé con salmuera (100 ml) y secada sobre sulfato de
sodio. El solvente se retir6 bajo presion reducida para dar el compuesto crudo 3

(11.6) como un aceite café oscuro.

Proceso 3

Se adicion6 gota a gota una solucion de cloruro de 4-flurofenilacetilo
(10.9 g, 63.4 mmol) en THF (100 ml) durante 20 minutos a una solucién del
compuesto 3 (11.6 g) obtenida mediante el proceso 2 y trietilamina (9.20 m|,
66.0 mmol) en THF (400 mi) bajo enfriamiento en hielo. Se agito la mezcla de
reaccion por 1.5 horas bajo enfriamiento en hielo y a temperatura ambiente por
1.6 horas adicionales. Después, se adicion6é agua (500 ml) gota a gota a la

mezcla de reaccidon bajo enfriamiento en hielo, se recolectaron los cristales

precipitados y se lavaron con agua para dar el compuesto 4 (18.9 g) como -

cristales humedos incoloros.

=</
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Proceso 4

Se reflujé una solucion del compuesto 4 (18.9) obtenida mediante el

proceso 3 en acido acético (1804ml) por 1.5 horas. Se retird el solvente bajo
presion reducida para dar un residuo cristalino, que fue recristalizado de
acetato de etilo-hexano para dar el compuesto 5 (12.4, 35.6 mmol), 52% de
rendimiento total) como cristales café palido.

P.f: 151-1563°C.

NMR (CDCl3) 6: 3.92 (3H, s), 4.23 (3H, brs), 4.29 (2H, s), 7.05 (2H, m), 7.74

(2H, m).

Proceso 5

Se adiciond gota a gota tricloruro de boro (en tolueno 2M, 0.625 ml, 1.25
mmol) a una solucién del compuesto 5§ (174 mg, 0.500 mmol) en diclorometano
(5 ml) bajo enfriamiento en hielo, y se agitd la mezcla por 1.5 horas. La
reaccién se enfrié con agua (5 ml), y el total fue neutralizado con amoniaco
28%. Se é)itrajo la mezcla con cloroformo, y la fase organica se secé sobre
sulfato de-sodio. Se retird el solvente bajo presién reducida para dar un residuo
cristalino, que fue recristalizado de etanol-hexano para dar el compuesto I-1
(36.0 mg, 22%) como cristales incoloros.
P.f.: 257-260°C Solvente de recristalizacion: etanol-hexano
Analisis elemental para C1gH12CIFN2O3
Calc. (%): C, 67.41; H, 3.61; N, 8.37; CI, 10.59; F, 5.57.
Encont. (%):C, 57.20; H, 3.50; N, 8.31; Cl, 10.50; F, 5.57
| NMR (DMSO-dg) 6: 3.91 (3H, s), 4.20 (2H, s), 7.15 (2H, m), 7.39 (2H, m), 7.56
(1H, s).

IR (KBr): 3431, 1672cm™.

>
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Los compuestos I-2 - |-5 se sintetizaron de manera similar al ejemplo 1.

Me020\©:N>_R 3R = \
N O
¢l H -4 : R =

-2 ~ |-5 F

I-5:R =Me

Compuesto {-2

P.f.: 250-251°C Solvente de recristalizacién: etanol

Analisis elemental para C1sH1oCIFN203(H20)0 s(etanol)os

Calc. (%): C, 54.45; H, 4.12; N, 7.84; Cl, 9.92; F, 5.32.

Encont. (%):C, 54.45; H, 3.94; N, 7.92; Cl, 9.83; F, 5.21

NMR (DMSO-ds) &: 3.94 (3H, s), 7.42 (2H, m), 7.61 (1H, s), 8.36 (2H, m), 11.18
(1H, brs).

IR (KBr): 3408, 1672cm™.

Compuesto I-3

P.f.: 203-206°C Solvente de recristalizacion: etanol

Analisis elemental para C17H1,CIFN;O3(H20)0 a(etanol)o 4

Calc. (%): C, 57.69; H, 4.08; N, 7.56; CI, 9.57; F, 5.13.

Encont. (%):C, 57.72; H, 3.80; N, 7.66; Cl, 9.40; F 4.98

NMR (DM'SO-ds) 8 3.93 (3H, s), 7.18 (1H, d, J= 16.5 Hz), 7.29 (2H, m), 7.58
(1H,s), 7.75 (2H, m), 7.88 (1H, d, J=16.5 Hz).

IR (KBr): 3323, 1672cm’".
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Compuesto -4

P.f.. 192-194°C Solven.t.e de recristalizacién: etanol

Analisis elemental para C17H14CIFN203(HCH)4 0

Calc. (%): C, 63.00; H, 3.92; N, 7.27; Cl, 18.41; F, 4.93.

Encont. (%):C, 52.96; H, 3.83; N, 7.33; Cl, 17.76: F, 4.68.

NMR (DMSO-dp) 3: 3.10-3.28 (4H, m), 3.93 (3H, s), 7.12 (2H, m), 7.30 (2H, m),
11.14 (1H, brs).

IR (KBr): 3421, 1685cm™.

Compuesto I-5

P.f.: 2569-261°C (desc.) Solvente de recristalizacion: metanol

Analisis elemental para C1gHgCIN203(H20)0.4

Calc. (%): C, 49.54; H, 3.82; N, 11.55; ClI, 14.62.

Encont. (%):C, 49.67; H, 3.74; N,11.56; Cl, 14.32;

NMR (DMSO-de) &: 2.52 (3H, s), 3.91 (3H, s), 7.53 (1H, s), 11.02 (1H, brs).
13.24 (1H, brs).

IR (KBr): 3419, 1672cm™.

Ejemplo 2

Compuesto I-6

OMe OMe OMe
MeozcﬁNoz MeOZC\@NOZ Me02C\©(N02
—— ——
| NHAc NAc NH
cl Progeso aMe O & e
1 6 7
OH
MeO,C N
—_—— N
Proceso Cl Me
3-6 e

S
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Proceso 1

Se adicion6 hidruro de sodio (60%, 0.42 g, 10.5 mmol) durante 5 minutos
a una solucion del compuesto 1 (3.03g, 10.0 mmol) en DMF (40 ml) bajo
enfriamiento en hielo, y se agité la mezcla por 1 hora a temperatura ambiente.
Se adicioné yoduro de metilo (0.685 ml, 11.0 mmol) a la mezcla de reaccién
bajo enfriamiento en hielo y el completo se agité por 3 horas a temperatura
ambiente. Se acidificé la reaccion a pH 3 con acido clorhidrico al 10% bajo

enfriamiento en hielo. Se adicioné agua (50 ml) al completo y se extrajo con

_ acetato de etilo. La fase organica fue lavada con agua (50 ml) y salmuera (50

ml), y secada sobre sulfato de sodio. Se evapor6 el solvente bajo presion

reducida para dar el compuesto crudo 6 como un aceite café oscuro.

Proceso 2

Se adiciond metoxido de sodio (solucion de metanol al 28%, 3 ml) a una
solucion del compuesto crudo 6 obtenido mediante el proceso 1 en metanol (3
mi), y la mezcla se reflujo por 2 horas. La mezcla de reaccién se virtio en écido'
clorhidrico 1N (20 ml) bajo enfriemiento en hielo, y el completo se estrajo con
acetato de etilo. La fase organica se lavéd con agua y salmuera, y secada sobre
sulfato de sodio. El producto crudo se obtuvo por evaporacion bajo presién
reducida y sujeto a cromatografia en columna con silica gel. Se concentraron
las fracciones que contenian el compuesto deseado eluido con hexano-acetato
de etilo (2:1 v/v) bajo presién reducida. El residuo cristalino fue recristalizado de
acetato de etilo-hexano. Se obtuvb el compuesto 7 (1.02g, 3.71 mmol, 37%)

como cristales amarillos.

2E3”
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Proceso 3-6

El compuesto |-6 se sintetiz6 del mismo modoque el proceso 2-5 del ejemplo 1.
P.f.. 198-201°C Solvente de recristalizacion: etanol-diisopropil eter

Analisis elemental para C17H4CIFN,04

Calc. (%): C, 58.55; H, 4.05; N, 8.03; CI, 10.17; F, 5.45.

Encont. (%):C, 58.29; H, 4.03; N,7.98; Cl, 10.02; F, 5.21.

NMR (DMSO-de) &: 3.91 (3H, s), 3.96 (3H, s), 4.33 (2H, s), 7.16 (2H, m), 7.32
(2H,m), 11.10 (1H, brs).

IR (KBr): 3419, 1670cm’™.

Los compuestos |-7 - I-9 se sintetizaron de la misma manera que los

procesos 2-5 del Ejemplo 2.

OH 1-7:R'= —C F ,R%= "S F
MeO,C N Ha 2
—R? »
XN, -8:R'= —C F ,R°=H |
cl R Ho
17 ~19  1g:R'= ~C-C{ )-F ,R°=H
HZH?

- Compuesto I-7

Pf..192.195°C Solvente de recristalizacion: acetato de etilo-hexano

Analisis elemental para C,3H7CIF2N,04

Calc. (%): C, 62.38; H, 3.87; N, 6.33; Cl, 8.01; F, 8.58.

Encont. (%):C, 62.32; H, 4.05; N, 6.23; Cl, 7.80; F, 8.35.

NMR (DMSO-de) 6: 3.91 (3H, s), 4.26 (2H, s), 5.77 (2H, s), 6.88 (2H, m), 7.03
(2H,m), 7.07 (2H, m), 7.23 (2H, m), 7.55 (1H,s), 11.10 (1H, brs).

IR (KBr): 3431, 1691cm™.

A
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Corhpuesto I-8
| P.f.. 166-159°C Solvente de recristalizacién: metanol

Analisis elemental para C1gH12CIFN2,O3(H20)0 3

Calc. (%): C, 66.50; H, 3.73; N, 8.24; CI, 10.42; F, 5.59

Encont. (%):C, 56.75; H, 3.83; N, 8.27; CI, 10.11; F, 5.35.
. NMR (DMSO-dg) 6: 3.90 (3H, s), 5.75 (2H, s), 7.17 (4H, d, J= 7.2Hz), 7.57 (1H,
s), 8.49 (1H, s), 11.20 (1H, brs).

IR (KBr): 3410, 1674cm™.

Compuesto |-9

P.f.. 205-207°C Solvente de recristalizacion: metanol
Analisis elemental para C17H14CIFN,03

Calc. (%): C, 68.55; H, 4.05; N, 8.03; Cl, 10.17; F, 5.45

Encont. (%):C, 58.42; H, 4.15; N, 8.05; Cl, 9.76: F, 5.21.

NMR (DMSO-dg) & 3.12 (2H, t, J= 7.4 Hz), 3.92 (3H, ), 4.70 (2H.t, J= 7.4 Hz),

7.10 (2H, m), 7.15 (2H, m), 7.62 (1H, s), 8.08 (1H, s), 11.18 (1H, brs).

IR (KBr): 3423, 1674cm’".
Ejemplo 3

Compuesto I-10

OMe OMe OMe

MGOZC\@N02 M602C¢[NH2 M802C@N>
———e e -
& NHAe Proceso L Ve Proceso & N
1,2 K@ 3,4 \Q
F

1 8 I-10

Proceso 1-4

567
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El compuesto 1-10 se sintetiz6 de manera similar al proceso 1 del ejemplo 2 y
los procesos 2, 4, 5 del Ejemplo 1.

P.f.: 168-170°C Solvente de recristalizacién: metanol-isopropanol

Andlisis elemental para C47H14CIFN,04

Calc. (%): C, 68.55; H, 4.05; N, 8.03; CI, 10.17; F, 5.45

Encont. (%):C, 58.47; H, 3.97; N, 8.08; CI, 9.90; F, 5.19.

NMR (DMSO-de) 8: 2.49 (3H, s), 3.90 (3H, s), 5.74 (2H, s), 7.05 (2H, m), 7.18
(2H, m), 7.54 (1H, s), 11.10 (1H, brs).

IR (KBr): 3417, 1699cm™.

El compuesto I-11 se sintetiz6 de manera similar al Ejemplo 3.

OH
MeO,C N ; 5
I\?_R -11:R' = —C-C F ,R°=Me
- - H
& R’ aHo

I-11

Compuesto 1-11

P.f.. 185-187°C Solvente de recristalizacion: acetato de etilo- hexano

Analisis elemental para C1gH1CIFN,O4

Calc. (%): C, 59.59; H, 4.45; N, 7.72; Cl, 9.77: F, 5.24.

Encont. (%):C, 59.59; H, 4.40; N, 7.70; CI, 9.43; F, 5.06.

NMR (CDCly) §: 2.25 (3H, s), 3.10 (2H, t, J= 7.3 Hz), 3.98 (3H, s), 4.59 (2H, t,
J=7.3Hz), 6.98 (4H, d, J= 6.9 Hz), 7.69 (1H, s), 11.26 (1H, brs).

IR (KBr): 3419, 1674cm’™".

36
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Ejemplo 4

Compuesto 1-12

OMe OH
MeOgCQN H020\©:N
N N
l Hb Pro:eso i H
F F
5 [-12

Ry

Proceso 1

Se adicion6 clorotrimetilsilano (0.295 mi, 2.32 mmol) a una suspensién del
compuesto 5 (101 mg, 0.289 mmol) y yoduro de sodio (351 mg, 2.34 mmol) en
acetonitrilo (1.5 ml) a temperatura ambiente, y se reﬂujb la mezca por 48
horas. Se adicion6é agua (5 ml) a la mezcla de reaccion a temperatura
ambiente, y el completo se extrajo con dietil éter. La fase orgéinica se lavd con

agua (5 mi), solucion de tiosulfato de sodio al 10% (10 ml) y salmuera (10 ml), y

se seco sobre sulfato de sodio. Se obtuvo un residuo por evaporacién bajo

presion reducida que se disolvid en solucion de hidroxido de sodio 1N, Ié
mezcla se neutralizd con acido clorhidrico 1N y se adicioné agua (100 ml). Se
recolectaron los cristaies precipitados, se lavaron con agua y se secaron al
vacio para dar el compuesto I-12 (74.9 mg, 0.234 mmol, 81%) como un polvo

café palido.

Analisis elemental para C4sH1oCIFN2;03(H20)0.4

Calc. (%): C, 54.94; H, 3.32; N, 8.54; C|, 10.81: F, 5.79.

Encont. (%):C, 54.69; H, 3.32; N, 8.94; CI, 11.15; F, 5.57.

NMR (DMSO-ds) 6: 4.20 (2H, s), 7.16 (2H, m), 7.38 (2H, m), 7.55 (1H, s).

IR (KBr): 3427, 1630 cm™.

37



96

Los compuestos |-13- I-16 se prepararon de la misma manera que en el

Ejemplo 4.
13:R'=H ,R?= —C-C F
OH HoHo
HO,C
2 @:'\!qu I-14:R'= —C-C F ,R°=H
N HaH, |
Cl R 2
I-15: Ry = —C-C F ,R°=Me
1-13 ~ |-16 HaHo

116 : R = H, R% = Me
Compuesto i-13

Analisis elemental para C1gH1,CIFN203(H;0)0.3

. Calc. (%): C, 56.50; H, 3.73; N, 8.24; Cl, 10.42; F, 5.59.

Encont. (%).C, 56.42; H, 3.68; N, 8.33; Cl, 10.63: F, 5.41.
NMR (DMSO-d) 8: 3.13 (4H, s), 7.11 (2H, m), 7.29 (2H, m), 7.55 (1H, s).

IR (KBr): 3423, 1631 cm™.

Compuesto I-14

P.f.. 237-239°C.

Analisis elemental para CygH1,CIFN,03(H;0)0 2

Calc. (%): C, 56.80; H, 3.69; N, 8.28: Cl, 10.48; F, 5.62.

Encont. (%):C, 56.74; H, 3.62; N, 8.33; Cl, 10.11; F, 5.40.

NMR (DMSO-de) 8: 3.12 (2H, t, J= 7.5 Hz), 4.70 (2H, t, J= 7.5 Hz), 7.10 (2H, m),
7.17 (2H, m), 7.62 (1H, s), 8.08 (1H, s).

IR (KBr): 3421, 1697 cm™".

Compuesto I-15
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P. f.:244-245°C

Analisis elemental para C17H14CIFN20O3(H20)4 4

Calc. (%): C, 54.60; H, 4.53; N, 7.49; Cl, 9.48; F, 5.08.

Encont. (%).C, 54.66; H,4.14; N,7.54; Cl, 9.23; F, 4.96.

NMR (DMSO-dg) &: 2.26 (3H, s), 3.06 (2H, t, J= 7.2 Hz), 4.55 (2H, t, J= 7.2 Hz),
7.07-7.20 (4H, m), 7.53 (1H, s).

IR (KBr): 3421, 1660 cm™".

Compuesto I-16

P.f.:267-270°C. Solvente de recristalizacion: etanol.
Analisis elemental para CgH7CIN,O3(NH3)(H20)0.15
Calc. (%): C, 43.88; H,4.21; N, 17.06; CI, 14.39.
Encont. (%):C, 44.15; H 4.05; N,16.70; Cl, 14.12.
NMR (DMSO-dg) &: 2.44 (3H, s), 7.40 (1H, s).

IR (KBr): 1645 cm™.

Ejemplo 5

Compuesto 1-17

OH O OH
HO,C N Me,N N
D e
N Proceso 1 u
c H Cl
F
112 F 117

Proceso 1
Se adicioné hidrocloruro de 1-etil-3-(3-dimetilaminoproopil)carbodiimida

(49.4 mg, 0.258 mmol) a una suspension del compuesto I-12 (67.2 mg, 0.210

3¥/
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mmol), 1-hidroxibenzotriazol (35.4 mg, 0.262 m'rhol), N-metilmorfolina (0.070
ml, 0.64 mmol) e hidrocloruro de dimetilamina (63.6 mg, 0.657 mmol) en DMF
(2 ml) a temperatura ambiente, y se agité la mezcla por horas. Se adiciono
agua (5 ml) a la mezcla de reaccién bajo enfriamiento en hielo y el completo se
extrajo con dietil eter. La fase organica se lavd con agua y salmuera, y se seco
- sobre sultado de sodio. El residuo cristalino obtenido por evaporacién bajo
presion reducida fue recristalizado de etanol-diisopropil éter para dar el
compuesto |-17 (19.4 mg, 0.0558 mmol, 27%) como cristales incoloros.

P. f.: 263-257°C. Solvente de recristalizacion: etanol-diisopropil éter.

Analisis elemental para C17H15CIFN302(H20)0.1

Calc. (%): C, 58.41; H, 4.38; N, 12.02; Cl, 10.14; F, 5.43.

Encont. (%):C, 58.25; H,4.28; N,11'.98; Cl, 10.08; F,5.18.

NMR (DMSO-ds) &: 2.90 (3H, s), 2.93 (3H, s), 4.19 (2H, s), 6.95 (1H, s), 7.16
(2H, m), 7.37 (2H, m).

IR (KBr): 3425, 1603 cm™.

Los compuestos I-18 — |-20 se sintetizaron del mismo modo en el el

Ejemplo 5.

l-18: R®=Me, R*=H

34
R'RN )

118 ~ 1-20 1-20 : R®R?*N = N:j

Compuesto I-18

P. f.: 287-291°C. Solvente de recristalizacion: metanol.

s
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Andlisis elemental para C1H13CIFN302(H20)0.1

Calc. (%): C, 57.27; H, 3.97; N, 12.52; C|, 10.57; F, 5.66.

Encont. (%):C, 57.19; H,3.89; N,12.35; C|, 10.28; F,5.38.

NMR (DMSO-dg) &: 2.82 (3H, d, J= 4.8 Hz), 4.17 (2H, s), 7.15 (2H, m), 7.38
(2H, m), 7.72 (1H, s).

IR (KBr): 3386, 1604 cm™.

Compuesto I-19

P. f.: 184-186°C. Solvente de recristalizacion: metanol-diisopropil éter.

Andlisis elemental para C21H15CIFN3O2(HCI)1 0(H20)0.3

Calc. (%): C, 57.63; H, 3.82; N, 9.60; CI, 16.20; F, 4.34.

Encont. (%):C, 57.60; H,3.81; N,9.89; CI, 15.95; F,4.29.

NMR (DMSO-dg) &: 4.32 (2H, s), 7.14-7.24 (3H, m), 7.39 (2H, d, J= 7.8 Hz),
7.46 (2H, m), 7.3972 (2H, d, J= 7.8 Hz), 8.17 (1H, s), 10.53 (1H, brs).

IR (KBr):.3423, 1601 cm™".

Compuesto I-20

P. f.: 268-272°C (desc.). Solvente de recristalizaciéon: metanol-THF-diisopropil
éter.

Andlisis elemental para C1gH17CIFN3O-

Calc. (%): C, 61.05; H, 4.58; N, 11.24; Cl, 9.48; F, 5.08.

Encont. (%):C, 60.82; H,4.49; N,11.23; Cl, 9.36; F, 4.84. '

NMR (DMSO-ds) 6. 1.80-1.87 (4H, m), 3.25-3.56 (4H, m), 4.19 (2H, s), 6.95
(1H, s), 7.07-7.22 (3H, m), 7.38 (2H, m), 12.90 (1H, brs).

IR (KBr): 3425, 1591 cm™.

372
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Ejemplo 6

- Compuesto [-21

OMe OMe
MeO,C N MeQ,C N
\ > \
Cl {:1{ Proceso 1 H
5 F 9 F
OH
Meozo©:N
———> D
N
Proceso 2 H
[-21 F

Proceso 1

Se agité una suspension del compuesto 5§ (2.50 g, 7.17 mmol), carbono

paladio 10% /499 mg) y trietilamina (10 ml) en metanol bajo una atmoésfera de 4 -

atm de hid}égeno por 15 horas a temperatura ambiente. Se filtré la mezcla de
reaccién, se evaporé a presion reducida y se sujeto a cromatografia en
columna con silica gc.e.l. Se concentraron las fracciones que contenian el
compuesto deseado eluido con hexano-acetato de etilo (1:1 v/v) bajo présién
reducida. El residuo cristalino fue recristalizado de acetato de etilo-hexano-
diidopropil éter para dar el compuesto 9 (2.18 g, 6.93 mmol, 97%) como

cristales incoloros.

Proceso 2
El compuesto |-2 se sintetiz6 de la misma manera que en el proceso 5
del Ejemplo 1.

P. f.: 199-201°C. Solvente de recristalizacion: etanol-diisopropil eter.

S)Y
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Analisis elemental para C1¢H13FN2O3(HCl)1 o

Calc. (%): C, 57.07; H, 4.19; N, 8.32; CI, 10.53; F, 5.64.

Encont. (%):C, 56.90; H,4.21; N,8.45; Cl, 10.29: F,5.68.

NMR (DMSO-ds) &: 3.94 (3H, s), 4.45 (2H, 5), 7.22 (2H, m), 7.24 (1H, d, J= 8.7
HZ), 7.51 (2H, m), 7.81 (1H, d, J= 8.7Hz), 11.28 (1H, brs).

IR (KBr): 3417, 1678 cm™.

Los compuestos 1-22 y I-23 se sintetizaron de la misma manera que en

el Ejemplo 6.
y OH
eO?_CK‘j[N l-22:R'= —C F ,R*=Me
\ 2 = . = ' -
N Ho
R 1-23:R'=H, R2= —C-C F
1-22 ~ [-23 H2H2

Compuesto 1-22

P. f.: 202-204°C.

Andlisis eIérﬁental para C17H15FN20O3(HCl) 4

Calc. (%): C, 64.22; H, 4.79; N, 8.81; CI, 1.11; F, 5.98.
Encont. (%):C, 64.53; H,4.72; N,8.80; Cl, 1.09; F,5.75.
NMR (DMSO-de) 8: 2.51 (3H, s), 3.90 (3H, s), 5.46 (2H, s), 7.08 (1H, d, J= 8.7
HZ), 7.17 (4H, d, J= 7.2 Hz), 7.60 (1H, d, J= 8.7 Hz), 11.27 (1H, brs).

IR (KBr): 3417, 1666 cm™.

Compuesto 1-23
P. f.. 222-225°C. Solvente de recristalizacion: etanol.
Andlisis elemental para C17H1sFN2O3(HCD)1.0

Calc. (%): C, 58.21; H, 4.60; N, 7.99; CI, 10.11; F, 5.42.
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Encont. (%):C, 58.03; H,4.49; N,8.02; ClI, 9.83; F,5.20.

NMR (DMSO-dg) &: 3.21 (2H, t, J= 7.4 Hz), 3.37 (2H, t, J=7.4 Hz), 3.95 (3H, s),
7.13 (2H, m), 7.27 (1H, d, J= 8.6 HZ), 7.29 (2H, m), 7.83 (1H, d, J= 8.6 Hz),
11.28 (1H, brs).

IR (KBr): 3423, 1684 cm™'.

Ejemplo 7

Compuesto I-24

- OMe : OH
Meogctj[N\ HO,C. i :
SE——— \
ﬁ Proceso 1 E?_@
F F
I [-24

Proceso 1

El compuesto 1-24 se sintetizé de la misma manera que en el proceso 1
del Ejemplo 4.

Andlisis elémental para CisH11FN203(H20)05

Calc. (%): C, 61.02; H, 4.10; N, 9.49; F, 6.43.

Encont. (%):C, 61.26; H, 3.83; N, 9.56; F,6.05.

NMR (DMSO-di) &: 4.21 (3H, s), 6.96 (1H, d, J=8.6 Hz), 7.17 (2H, m), 7.39 (2H,
m), 7.59 (1H, d, J= 8.6 HZ).

IR (KBr): 3431, 1631 cm™.

El compuesto I-25 se sintetizd de la misma manera que en el Ejemplo 7.

OH

Hogc\@N
N \—-< >~F
H

394
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P.f.: 152-155°C.

Andlisis elemental para C1gH13FN203(HCl)g.2 (H20)0.2

Calc. (%): C, 61.76; H, 4.41; N, 9.00; Cl, 2.28; F, 6.11.

Encont. (%):C, 61.64; H, 4.38; N, 9.04; Cl, 1.89; F,5.85.

NMR (DMSO-dg) &: 3.07-3.23 (4H, m), 6.95 (1H, d, J=8.4 Hz), 7.11 (2H, m),
7.27 (2H, m), 7.63 (1H, d, J= 8.4 HZ).

IR (KBr): 3421, 1631 cm™.

Ejemplo 8

Compuesto 1-26

OMe OMe

@[ Q
2
F@ proceso 1 MZ;@ Proceso

h O OMe

W@E *—@ “fi 73

MBOQC

Se adicion6 gota a gota una solucion del compuesto 5 (900 mg, 2.58 mmol) en

DMF-THF (1:2 v/v, 3ml) a una solucién de hidruro de sodio (60%, 130 mg, 3.36 |

mmol) en THF bajo enfriamiento en hielo, y se agit6 la mezcla por 45 minutos.
Se adicioné agua (10 n_1'|) a la mezcla de reaccién bajo enfriamiento en hielo, y
el completo se extrajo con acetato de etilo. La fase organica se lavé con agua
(20 ml) y salmuera (20 ml), y se sec6 sobre sulfato de sodio. El residuo
cristalino que se obtuvo por evaporacilén bajo presion reducida se tritutdé con

diidopropil eter-hexano para dar el compuesto 10 como una mezcla de

7
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regioisomeros (384 mg, 2.28 mmol, .88%) como cristales incoloros.
Proceso 2

Se adicion6 gota a gota 2-bromotiazo! (0.0413 ml, 0.458 mmol) a una
solucilén de n-buitillitio (1.50 M en hexano, 0.305 ml, 0.458 mmol) en dietil eter
a —78°C, y se agitd la mezcla por 20 minutos. Se adiciondé una solucién del
compuesto 10 (151 mg, 0.383 mmol) en THF- dietil éter (4:1 viv, 2.5 mi) a la
mezcla de reaccion, y el completo se agitd por 30 minutos. La muestra se enfrid
con solucién saturada de cloruruo de amonio (2 ml) y agua bajo enfriamiento en
hielo, y el completo se extrajo con ‘acetato de etilo. La fase organica se lavd con
agua (5 ml) y salmuera: (5 ml), y se seco sobre sulfato de sodio. El solvente se
evapord bajo presion reducida para dar el compuesto crudo 11 como un aceite

café oscuro.

Proceso 3

Se adicion6 acido bromhidrico al 47% (4 ml) a una solucién del crudo 11
en acido ééético (1.5 ml), y se refluj6 la mezcla por 1.5 horas. Después, I'é
mezcla de reaccidn se neutralizd con solucion de hidréxido de sodio 5N bajo
enfriamiento en hielo, se adicioné agua a la mezcla. Se recolectaron los
cristales precipitados, se lavaron con agua y recristalizaron de metanol para dar
el compuesto I-26 (46.3 mg, 1.19 mmol, 31%) como cristales amarillos.
P.f.: 137-139°C. solvente de recristalizacién: metanol
Analisis elemental para C1gH11CIFN302S(H20)1 3
Calc. (%): C, 52.57; H, 3.33; N, 10.22; Cl, 8.62; F, 4.62; S, 7.80.
Encont. (%):C, 52.47; H, 3.01; N, 9.96; CI, 8.72; F,4.60; S, 7.84.
NMR (DMSO-ds) 8: 4.23 (2H, s), 7.17 (2H, m), 7.40 (2H, m), 8.33 (1H, d, J=2.7
Hz), 8.35 (1H, d, J= 2.7 Hz), 8.92 (1H, s), 13.33 (1H, brs).

IR (KRr) 3429 1R31 am"!



105

Los compuestos 1-27 — 1-31 se sintetizaron de la misma manera que ne

le Ejemplo 8.
L27:R'=H ,R®= "C‘@—F R = ——<' LR =H
O OH l-28: R' = Me ,R%= —c—@—p RP- —1 .R’=Cl
R® N 2
>R ,
29:R' = —<>— ,R%= MeR_ v ,R"=Cl
7% 1-29: R —Sdc_:’z F _<]
7
127 ~ 181 180:R'=H ,R2= —c{ )F R°= — ) R’ =H
Ha
1-81:R'=H ,R%= —C F L R°= _(, N ,R"=Cl
H, H

Compuesto 1-27

P.f.: 239-240°C. solvente de recristalizacion: etanol

Analisis elemental para C1gH12FN302S(H20)0 4

Calc. (%): C, 60.87; H, 3.46; N, 11.83; F, 5.35; S, 9.03.

Encont. (%):C, 60.76; H, 3.36; N, 11.77; F,5.10; S, 9.00.

NMR (DMSO-ds) &: 4.20 (2H, s), 7.13 (2H, m), 7.18 (1H, d, J= 9.0 Hz), 7.39
(2H, m), 8.27 (1H, d, J= 2.9 Hz), 8.31 (1H, d, J= 2.9 Hz), 8.87 (1H, d, J= 2.9
Hz), 13.06 (1H, brs).

IR (KBr): 3440, 1637 cm™.

Compuesto 1-28

P.f.: 268-261°C. solvente de recristalizacion: metanol- THF-acetonitrilo
Analisis elemental para CygH13CIFN3;0.S

Calc. (%): C, 56.79; H, 3.26; N, 10.46; CI|, 8.82; F, 4.73; S, 7.98.
Encont. (%):C, 56.62; H, 3.18; N, 10.37; CI, 8.77; F,4.60; S, 7.83.

NMR (DMSO-de) &: 3.98 (3H, s), 4.35 (2H, s), 7.13 (2H, m),7.34 (2H, m), 8.29-
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8.36 (2H, m), 8.86 (1H, s), 12.90 (1H, brs).
IR (KBr): 3433, 1639 cm™.

Compuesto 1-29

P.f.: 208-211°C. solvente de recristalizacion: acetato de etilo-hexano

Anélisis elemental para C,oH15CIFN30,S

Calc. (%): C, 57.76; H, 3.64; N, 10.10; C|, 8.52; F, 4.57; S, 7.71.

Encont. (%) C, 57.61; H, 3.48; N, 10.01; Cl, 8.22; F,4.39; S, 7.51.

NMR (DMSO-dg) 8: 2.32 (3H, s), 3.10 (2H, d, J=7.4 Hz), 4.62 (2H,d, J= 7.4 Hz),
7.08-7.23 (4H, m), 8.31 (1H,d, J= 3.0 Hz), 8.34 (1H, d, J=3.0 Hz), 8.83 (1H, s),
12.78 (1H, brs).

IR (KBr): 3433, 1643 cm™.

Compuesto |-30

Pf. 189-1?2°C. solvente de recristalizacion: metanol-acetato de etilo
Analisis elérhental para Ca1H1sFN202(HBr)4 o

Calc. (%): C, 59.03; H, 3.77; N, 6.56; Br, 18.70; F, 4.45.

Encont. (%):C, 58.85; H, 3.65; N, 6.68; Br, 19.09; F,4.38.

NMR (DMSO-ds) 5: 4.44 (2H, s), 7.20-7.29 (3H, m), 7.43-7.51 (3H, m), 7.54-
7.62 (2H, m), 7.65-7.75 (3H, m), 12.19 (1H, brs).

IR (KBr): 3431, 1658 cm™.

Compuesto 1-31
P.f.. 287-289°C (desc.) solvente de recristalizacién: metanol-THF

Analisis elemental para C17H11CIFNsO2(HBr)o.15(H20)0.5

. Cale. (%): C, 51.97; H, 3.12; N, 17.82; Br, 3.05; Cl, 9.02; F, 4.84.

SEO
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Encont (%).C. 52.07. H, 3.24;: N, 17.56; Br, 2.94; Cl, 8.78; F.4.69.
NMR (DMSO-dg) 6: 4.24 (2H, s), 7.17 (2H, m), 7.40 (2H, m), 8.69 (1H, s), 8.76
(1H. brs), 12.19 (1H, brs).

IR (KBr): 3440, 1649 cm™".

Ejemplo 9

Compuesto 1-32

MeO,C HO,C

OMe H O OMe
N \@N Ny N
i — / — m H /
{I‘:—Q Proceso X Hb Proceso cx ';‘r—Q
1 2
F 12 F 13 F

OMe
Cl
5

Q_J\N-N CMe Q__«N'N OH
[} [}
— OJ\@(N\ —_— O)\@N\
Proceso ﬂ)_@ Proceso ﬂb
cl cl
3 4 .

14 F 1-32

Procesos 1
Se Ma“dicioné solucion de hidréxido de sodio 1N a una solucion dél
compuesto 5 (1.36 g, 3.90 mmol) en etanol a temperatura ambiente, y se reflujo
la mezcla por 3.5 horas. La mezcla de reaccién se acidificé a pH 5§ con acido
clorhidrico 2N bajo enfriamiento en hielo, y el completo se extrajo con acetato
de etilo. La fase organica se lavé con salmuera y se secd sobre sulfato de
sodio. El residuo cristalino fue rcristalizado de acetato de etilo-metanol-hexano
para dar el compuesto 12 (1.06 g, 3.17 mmol, 81%) como cristales incoloros.
P.f.: 201-205°C. P CEEN
i

NMR (CDCls) &: 3.93 (3H, brs), 4.22 (2H, s), 7.16 (2H, m), 7.39 (2H, m)'; 7.53

(1H, s).
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Proceso 2

Se adicioné hidrocloruro de 1-etil-3-(3-dimetilaminopropil)carbodiimida (291 mg,
1.52 mmol) a una suspensién del compuesto 12 (337 mg, 1.01 mmol), 1-
hidroxibenzotriazol (207 mg, 1.53 mmol) e hidracina fenilacética (234 mg, 1.53
mmol) en Thf (3 ml) a temperatura ambiente, se agité la mezcla por 5.5 horas.
Despugs, la reaccion fue enfriada con agua (15 ml) bajo enfriamiento en hielo,
se recolectaron los cristales precipitados, se lavaron con agua y se secaron al

vacio para dae el compuesto crudp 13 (470 mg) como cristales incoloros.

Proceso 3

Se reflujé una muestra del producto crudo 13 (401 mg) y oxicloruro de
fosforo (4 ml) por 2 horas. Se retir6 un exceso de oxicloruro de fésforo bajo
presién reducida, dio el residuo, al que se adicion6 agua helada y se neutralizd
con amoniaco al 28%. Se recolectaron los cristales precipitados, se lavaron con
agua y secado al vacio para dar el compuesto crudo 14 (251 mg) como

cristales incoloros.

Proceso 4

El compuesto 1-32 se sintetiz0 de manera similar al proceso 1 del
Ejemplo 4.
P.f.. 169-172°C Solvente de recristalizacion: acetato de etilo-diisopropil éter.
Anadlisis elemental para C23H16CIFN4O2(H20)0.3
Calc. (%): C, 62.75; H, 3.80; N, 12.73; C|, 8.05; F, 4.32.
Encont. (%):C, 62.72; H, 3.69; N, 12.79; CI, 7.62; F,4.16.
NMR (DMSO-ds) 8: 4.22 (2H, ), 4.38 (2H, s), 7.16 (2H, m), 7.26-7.55 (8H, m), .
IR (KBr): 3411 cm™.

3 8L~
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Los compuestos I-33--1-50 se sintetizaron de la misma manera que en el

ejemplo 9.
el o0
° >-R?
N
Ccl H
1-33 ~ |-50
1-33: R%= —C F ,R®=Me 1-42: R2=H, Rsz—c-Q—F

I-34; R2=—g-©—F ,R® =—go—© 1-43; R? = —c-@—F R® = —C—O—F
1-35: R2=Me2R5=—gz—© i \-44: F = Mg RS = —C—Q "

I-36: R? = Mg R® = Me

2 5 -45; R? = Mg R® =-c-@
I-37: R"=Mg R’ = -C-0 H"’p
H,p . ]
I-38: R? = Mg R® = _<:> I-46: R2=Mg R® = —C Fa
Ha
39: R = Me RF - ‘ﬁ'@"’ 1-47: R? = Mg R® = —cn{@)
2 2

1-40: R? = Mg R e W -48: R® = Ma R° = (¥
Hy
CR2. 5_
41: Ri=Ma R ——CC—@—F 1-49: R2=Meg R® = —C—O
~ Il H2
I-50: R =Mg R® = —C-@
L RV

Compuestb 1-33

P.f.: 206-208°C Solvente de recristalizacién: isopropanol.
Andlisis elemental para C17H12C.IFN402(isopropanol)o,1(H20)o,2
Calc. (%): C, 56.41; H, 3.61; N, 15.21; C|, 9.62; F, 5.16
Encont. (%):C, 56.48;H, 3.46; N, 15.13; Cl, 9.28; F,4.92

NMR (CDCls) &: 2.66 (3H, s), 4.35 (2H, s), 7.05 (2H, m), 7.31(2H, m),7.60 (1H,

s).

IR (KBr): 3429 cm™.

383
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Compuesto I-34

P.f.: 180-182°C Solvente de recristalizacion: isopropanol.

Andlisis elemental para C23H16CIFN4O3(HCI)g.1(H20)0.3

Calc. (%): C, 60.07; H, 3.66; N, 12.18; C|, 8.48; F, 4.13

Encont. (%): C, 60.10; H, 3.36; N, 12.35; Cl, 8.54; F,3.98

NMR (CDCls) &: 4.35 (2H, s), 5.36 (2H, s), 6.99-7.11 (3H, m), 7.23-7.39 (6H, m),
7.65 (1H, S).

IR (KBr): 3421 cm™.

Compuesto I-35

P.f.: 265-257°C Solvente de recristalizacion: etanol

Analisis elemental para C17H13CIN4Oz(etanol)o 2

Calc. (%): C, 59.71; H, 4.09; N, 16.01; CI, 10.13

Encont. (%):C, 59.44; H, 3.96; N, 16.18; Cl, 9.98;

NMR (DMSO-ds) 6: 2.54 (3H, s), 4.38 (2H, s), 7.27-7.50 (6H, m), 10.55 (1H,

brs), 12.96 (1H, brs).
IR (KBr): 3410 cm™.

Compuesto 1-36

P.f.: 262-265°C Solvente de recristalizacién: metanol

Analisis elemental para C11HgCIN,4O,

Calc. (%): C, 49.92; H, 3.43; N, 21.17; CI, 13.40

Encont. (%):C, 49.68; H,‘3.38; N, 21.00; CI, 13.32.

NMR (DMSO-ds) 8. 2.54 (3H, s), 2.60 (3H, s), 7.50 (1H, s), 10.50 (1H, brs),
12.94 (1H, brs).

IR (KBr): 3421 cm™.

33
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Compuesto 1-37
P.f.. 266-268°C Solvente de recristalizacion: etanol
Analisis elemental para C17H13CINsO3(H20)06

Calc. (%): C, 55.55; H, 3.89, N, 15.24; CI, 9.64

Encont. (%):C, 55.63; H, 3.77; N, 15.08; Cl, 9.60.

NMR (DMSO-ds) 5: 2.55 (3H, s), 5.49 (2H, s), 7.03 (1H, m) 7.14 (2H, m), 7.35
(2H, m), 7.54 (1H, brs). 10.48 (1H, brs), 12.99 (1H, brs).
IR (KBr): 3384 cm™.

Compuesto 1-38

P.f. >300°C Solvente de recristalizacién: cloroformo-metanol

Andlisis elemental para C4gH11CIN4O5(H20)0 4

Calc. (%): C, 57.55; H, 3.56, N, 16.78; CI, 10.62.

Encont. (%):C, 57.30; H, 5.76; N, 16.67; ClI, 10.86.

NMR (DMSO-de) &: 2.56 (3H, s), 7.60-7.71 (3H, m), 7.78 (1H, s) 8.13-8.24 (2H,

m), 10.59 (1H, brs), 12.98 (1H, brs).

IR (KBr): 3415 cm™

Compuesto I-39

P.f.: 247-249°C Solvente de recristalizacion: isopropanol

Anadlisis elemental para C17H12CIFN4O-

Calc. (%): C, 56.91; H, 3.37; N, 15.62; Cl, 9.88; F, 5.30.

Encont. (%):C, 56.76; H, 3.42; N, 15.58; Cl, 10.16; F, 5.08.

NMR (DMSO-ds) 5: 2.54 (3H, s), 4.38 (2H, s), 7.21 (2H, m) 7.42-7.53 (3H, m),
10.61 (1H, brs), 12.95 (1H, brs).

IR (KBr): 3338 cm””
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Compuesto 1-40

P.f.: >300°C Solvente de recristalizacion: cloroformo-metanol

Analisis elemental para CgH12CIFN4O2(CHCli3)0.3(H20)0.5

Calc. (%): C, 52.89; H, 3.23; N, 13.48; CI, 16.21; F, 4.57.

Encont. (%):C, 52.56; H, 3.13; N, 13.41; Cl, 16.54; F, 4.37.

NMR (DMSO-de) &: 2.55 (3H, s), 7.31 (2H, m), 7.40 (1H, d, J= 16.5 Hz), 7.73
(1H, s), 7.70-7.98 (3H, m), 10.60 (1H, brs), 13.01 (1H, brs).

IR (KBr): 3367 cm

Compuesto 1-41

P.f.. 175-177°C Solvente de recristalizacion: acetato de etilo

Andlisis elemental para C1gH14CIFN4O2

Calc. (%): C, 57.99; H, 3.79; N, 15.03; CI, 9.51; F, 5.10.

~ Encont. (%):C, 57.88; H, 3.76; N, 14.99; Cl, 9.12; F, 5.07.

NMR (DMSO-ds) 5: 2.54 (3H, s), 3.12 (2H, t, J= 7.4 Hz), 3.27 (2H, t, J= 7.4 Hz),

7.12 (2H, m), 7.36 (2H,m), 7.50 (1H, s), 10.55 (1H, brs), 12.99 (1H, brs).
IR (KBr): 3423 cm™

Compuesto 1-42

P.f.: 250-253°C Solvente de recristalizacién: cloroformo-metanol

Andlisis elemental para C1gH1oCIFN4O2(S)0.75(H20)0.5

Calc. (%): C, 50.87; H, 2.93; N, 14.83; Cl, 9.38; F, 5.03; S, 6.37.

Encont. (%):C, 50.90; H, 2.63; N, 14.83; Cl, 9.47; F, 4.82; S, 6.32.

NMR (DMSO-de) &: 4.39 (2H, s), 7.21 (2H, m), 7.47 (2H, m), 7.57 (1H, s), 8.39
(1H, s), 10.52 (1H, brs), 13.29 (1H, brs).

IR (KBr): 3431 cm™
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Compuesto |-43

~ P.f.: 103-105°C Solvente de recristalizacion: metanol

Analisis elemental para C16H1oCIFN;4Oz(metanol)o s(H20)0 5

Calc. (%): C, 59.07; H, 3.80; N, 11.72; Cl, 7.42; F, 7.95.

Encont. (%):C, 59.09; H, 3.72; N, 11.90; Ci, 7.29; F, 7.82.

NMR (DMSO-dg) 6: 4.22 (2H, s), 4.38 (2H, s), 7.16 (2H, m), 7.21 (2H,‘ m), 7.39
(2H, m), 7.46 (2H, m), 7.51 (1H, s), 10.56 (1H, brs), 13.18 (1H, brs).

IR (KBr): 3423 cm™

Compuesto |-44

P.f.: 246-250°C Solvente de recristalizacion: isopropanol

Analisis elemental para C17H12CIFN4O2(H20)0 2

Calc. (%): C, 56.35; H, 3.45; N, 15.46: Cl, 9.78; F, 5.24.

Encont. (%):C, 56.43; H, 3.19; N, 15.51; Cl, 9.98: F, 5.05.

NMR (DM§O-d6) 8: 2.54 (3H, s), 4.42 (2H, s), 7.15 (1H, m), 7.22-7.33 (2H, m),
7.38-7.53 (2H, m), 10.52 (1H, brs), 12.96 (1H, brs). 2
IR (KBr): 3420 cm”

Compuesto 1-45

P.f.: 272-276°C Solvente de recristalizacién: metanol-isopropanol

Analisis elemental para C17H12CIFN4Ox(isopropanol)e.1(H20)0.2

Calc. (%): C, 56.41; H, 3.61; N, 15.21; Cl, 9.62; F, 5.16.

Encont. (%):C, 56.28; H, 3.31; N, 15.32; Cl, 9.47; F, 5.03.

NMR (DMSO-d) 3: 2.54 (3H, s), 4.42 (2H, s), 7.20-7.32 (2H, m), 7.35-7.56 (3H,
m), 10.51 (1H, brs), 12.86 (1H, brs).

IR (KBr): 3408 cm’"

33t
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Compuesto 1-46

P.f.: 163-166°C Solvente de recristalizacién: acetato de etilo

Analisis elemental para C1gH12CIF3N4O2(H20)0.4

Calc. (%): C, 51.91; H, 3.10; N, 13.47; Cl, 8.52; F, 13.70.

Encont. (%):C, 51.79; H, 2.81; N, 13.57; Cl, 8.74, F, 13.57.

NMR (DMSO-ds) &: 2.54 (3H, s), 4.52 (2H, d, J= 7.8 Hz), 7.41-7.80 (5H, m),
10.39 (1H, brs), 12.97 (1H, brs).

IR (KBr): 3411 cm™

Compuesto 1-47

P.f.: 268-270°C Solvente de recristalizacion: acetonitrilo

Andlisis elemental para Cz3H17CINsO2(H20)0.1

Calc. (%): C, 65.98; H, 4.14; N, 13.58; Cl, 8.47

Encont. (%):C, 65.86; H, 4.06; N, 13.40; Cl, 8.48.

NMR (DMSO-ds) 8: 2.54 (3H, s), 6.08 (2H, d, J= 9.6 Hz), 7.26-7.53 (11H, m),

10.47 (1H, brs), 12.97 (1H, brs).

IR (KBr): 3421 cm™

Compuesto 1-48

P.f.: 249-252°C Solvente de recristalizacién: metanol

Andlisis elemental para C15H11CIN4O2S(S)0.1

Calc. (%): C, 51.48; H, 3.17; N, 16.01; Cl, 10.13; S, 10.08.

Encont. (%j:C, 51.36; H, 3.08; N, 15.95; Cl, 9.88; S, 10.07.

NMR (DMSO-dg) 6: 2.54 (3H, s), 4.39 (2H, s), 7.17 (1H, m), 7.51(2H, m), 7.57
(1H, m), 10.57 (1H, brs), 12.96 (iH, brs).

IR (KBr): 3429 cm™

33X
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Compuesto 1-49

P.f.: 263-266°C Solvente de recristalizacion: isopropanol

Andlisis elemental para C17H19CIN4O2(H20)0.2

Calc. (%): C, 58.27; H, 5.58; N, 15.99; CI, 10.12.

Encont. (%):C, 58.38; H, 5.50; N, 16.03; Cl, 10.10.

NMR (DMSO-ds) 6: 0.99-1.34 (5H, m), 1.58-1.91 (6H, m), 2.54 (3H, ~s), 2.84
(1H, d, J= 6.6 Hz) 7.51 (1H, s), 10.51 (1H, brs), 12.96 (1H, brs).

IR (KBr): 3419 cm"™

Compuesto I-50

P.f.: 169-173°C Solvente de recristalizacion: metanol-isopropanol

Analisis elemental para C17H1,CIN7O2(HBr)o 7 (H20)0.6

Calc. (%): C, 45.09; H, 3.18; N, 21.65; Br, 12.35; Cl, 7.83.

Encont. (%):C, 45.19:; H; 3.20; N, 21.30; Br, 12.38; Cl, 7.64.

NMR (DMSO-de) 8: 2.64 (3H, s), 4.43 (2H, s) 7.08 (1H, m), 7.18-7.28 (2H, m),

7.43 (1H, m), 7.65(1H, s).

IR (KBr): 3408, 2114 cm’’

Ejemplo 10

Compuesto I-51

Procesos 1-3

Procesos 1-3

3¥7
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El compuesto 1-61 se sintetizé de la misma manera que en el proceso 1
del Ejemplo 6, el proceso 3 del ejemplo 8 y el proceso 1 del Ejemplo 4.
P.f.. 228-231°C Solvente de recristalizacién: etanol
Analisis elemental para C17H13FN4O2(H20)0.1
Calc. (%): C, 62.61; H, 4.08; N, 17.18; F, 5.83.
Encont. (%):C, 62.44; H, 4.07; N, 17.03; F, 5.67.

NMR (DMSO-dg) 8: 2.50 (3H, s), 4.37 (2H, s) 7.05 (1H, d, J= 8.4 Hz), 7.21 (2H,

' m), 7.40-7.51 (3H, m), 10.42 (1H, brs), 12.51 (1H, brs).

IR (KBr): 3408 cm™’

El compuesto I-52 se sintetizé6 de manera similar al ejemplo 10

F
N-N  OH
‘ N
)
~ |-562

Compuesto 1-52

P.f.: 172-173°C Solvente de recristalizacién: isopropanol

Analisis elemental para C1gH17FN4O,

Calc. (%): C, 64.76; H, 4.86; N, 15.90; F, 5.39.

Encont. (%):C, 64.65; H, 4.71; N, 15.78: F, 5.32.

NMR (CDCl3) &: 1.41 (3H, t, J= 7.4 Hz), 2.64 (3H,s), 4.15 (2H, q, J= 7.4 Hz),
4.27 (2H,s), 6.89 (1H, d, J= 8.6 Hz), 7.06 (2H, m), 7.35 (2H, m), 7.52 (1H, d, J=
8.6 Hz), 10.54 (1H, brs). IR (KBr): 3431 cm™
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Ejemplo 11

Compuesto |-53

N Proceso 1 o

Cl & H

OMe F
HO,C N m Q OMe
\>'_ et e R )‘\@: \>__

16 17

— 0” N
Proceso 2, 3 /KQ N\)——
.. H

Proceso 1

Se gdicioné hidrocloruro de 1-etil-3-(3-dimetilaminopropil)carbodiimida o
(424 mg, 221 mmol) a una suspencién del compuesto 16 (502 mg, 2.09 mmol):
1-hidroxibénzotriazol (297 mg, 2.20 mmol) e hidrocloruro de 1-amino-3-(4-
fluorofenil)propan-2-ona (445 mg, 2.19 mmol) en THF-DMF (5:1 viv, 12 ml) a
temperatura ambiente, y se agit6 la mezcla por 50 minutos. Se adicioné gota a
gota N-metilmorfolina (0.455 ml, 4.14 mmol), y el completo se agité "por dos
horas. Despues, la reaccion se enfri6 con agua (50 ml) a temperatura
ambiente, se recolectaron los cristales precipitados, se lavaron con agua y se
secaron al vacio para dar el compuesto crudo 17 (549 mg) como cristales café

palido.

Procesos 2y 3
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- El compuesto 1-53 se sintetizo del mism modo que en el proceso 2 del
Ejemplo 10 y el proceso 1 del Ejemplo 4.
P.f.: 242-245°C. Solvente de recristalizacion: acetato de etilo

Analisis elemental para C1gH13CIFN30, (HC1).1(H20)0.1

- Cale. (%): C, 59.52; H, 3.69; N, 11.57; CI, 10.74; F, 5.23.

Encont. (%).C, 59.40; H, 3.55; N, 11.47; CI, 10.85; F, 5.31.
NMR (DMSO-dg) 3: 2.52 (3H, s), 4.16 (2H, s), 7.19 (2H, m), 7.41 (2H, m), 7.49
(1H, s), 11.64 (1H, brs), 13.13 (1H, brs).

IR (KBr): 3421 cm™

Ejemplo 12

Compuesto |-54

R
OMe Q’[N OH
MGOgO_ . 4

Cl
18 ' |-54

Porcesos 1-5
El compuesto 1-54 se sintetiz6 de la misma manera que en el proceso 1
del Ejemplo 6, el proceso 1 del Ejemplo 9, el proceso 1 del Ejemplo 11, el
proceso 2 del Ejemplo 10 y el proceso 1 del Ejemplo 4.
P.f.: 208-210°C. Solvente de recristalizacién: acetonitrilo
Analisis elemental para C1gH14FN302 (HCl)p.4(H20)05
Calc. (%): C, 62.32; H, 4.47; N, 12.11; Cl, 4.09; F, 5.48.
Encont. (%):C, 62.25; H, 4.14; N, 12.12; Cl, 412; F, 5.54.

Sy = Py
}f}l{ Proceso 1, 5 u |

37
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NMR (DMSO-ds) 8: 2.55 (3H, s), 4.17 (2H, s), 7.13 (1H, d, J= 8.6 Hz), 7.18 (2H,
m), 7.40 (2H, m), 7.56 (1H, d, J= 8.6 Hz), 11.71 (1H, brs).
IR (KBr): 3425 cm™

El compuesto I-55 se sintetizé de la misma manera que en el Ejemplo

12.
F
J l‘\l OH
‘v 0 N>_
| h:
|-55

. Compuesto 1-55

P.f.:1560-151°C. Solvente de recristalizacion: acetato de etilo-hexano

Analisis elemental para C,oHigFN30O2

Calc. (%): C, 68.36; H, 5.16; N, 11.96; F, 5.41.

Encont. (%)C 68.31; H, 5.15; N, 11.90; F, 5.36. a
Y

J= 7.2 Hz), 6.84 (1H, m), 6.84 (1H, d, J= 8.4 Hz), 7.04 (2H, m), 7.26 (2H, m),

7.62 (1H, d, J= 8.4 Hz), 11.76 (1H, brs).

IR (KBr): 3433 cm™

Ejemplo 13

Compuesto [-56

NMR (CDCly) &; 1.41 (3H,t, J= 7.2 Hz), 2.62 (3H, s), 4.06 (2H, s), 4.14 (2H, q,

293
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Proceso 1 N
H H
19 20
F
Q_['N H
— s)\é:h[
Proceso 2 N>—
H
|-56

Proceso 1
Se agité una solucién del compuesto 19 (302 mg, 0.850 mmol) y reactivo
de Lawesson (691 mg, 1.71 mmol) en piridina (4.5 ml) a 110°C por 2 horas.

Después de enfirar, se diluy6 la mezcla de reaccién con acetato de etilo, se

lavo con acido clorhidrico 0.1N (15 ml x 2), agua (15 ml) y salmuera (15 ml), y

se sechd spbre sulfato de sodio. Se obtuvo un producto crudo por evaporacion
bajo presiiSri reducida, se someti6 a cromatografia en colummna con silca gel.
Se concehtraron las fr-écciones que contenian el compuesto deseado eludido
con acetato de etilo bajo presion reducida para dar el compuesto 20 (126 mg,

0.357 mmol, 42%) como cristales amarillos.

Proceso 2
El compuesto I-56 se sintetiz6 de la misma manera que en el proceso 1
del Ejemplo 4.
P.f.: 234-238°C. Solvente de recristalizacion: metanol-dietiléter
Analisis elemental para C1gH1sCIFN3OS(HCI)1 o(H20)0.4
Calc. (%): C, 56.44; H, 4.16; N, 10.97; CI, 9.26; F, 4.96; S, 8.37

Encont. (%).C. 56.52: H. 4.21: N. 10.82: CI. 9.46: F. 4.85: S. 8.16.

¢
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NMR (DMSO-ds) &: 2.75 (3H, s), 4.29 (2H, s), 7.18 (2H, m), 7.27 (1H, d, J= 8.7

Hz), 7.39 (2H, m), 7.81 (1H, d, J= 8.7 Hz), 7.83 (1H, s), 13.03 (1H, brs), 14.99

(1H, brs).

IR (KBr): 3423 cm’™

Ejemplo 14

Compuesto 1-57

F

H O OMe Proceso 1 Q_(NN OMe

[SRs a'e b S

F 0. H N N
H.

H

21 22

=

Proceso 2 Q N OH _
— O

Proceso 1
El compuesto 1-22 se sintetizd de la misma manera que en el proceos 1

del Ejemplo 13.

Proceso 2
El compuesto I-57 se sintetiz6 de la misma manera que en el proceso 1
del Ejemplo 4.

P .f.: 249-253°C. Solvente de recristalizacion: metanol

597
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Andlisis elemental para C17H13FN4OS(H20)0.2

Calc. (%): C, 59.36; H, 3.93; N, 16.29; F, 5.52; S, 9.32.

Encont. (%):C, 59.32; H, 3.76; N, 16.20; F, 5.46; S, 9.37.

NMR (DMSO-dg) &: 2.51 (3H, s), 4.46 (2H, s), 7.02 (1H, brd, J= 8.7 Hz), 7.19
(2H, m), 7.43 (2H,m ), 7.94 (1H, brs), 12.48 (1H, brs).

IR (KBr): 3423 cm’

ﬁ Ejemplo 15

Compuesto |-58

OH OMe OMe
H020©,N02 MeO,C NO, MeOZCONHz
————e ' ——————
23 24 25
Proceso 1 Proceso 2
" OMe OMey
_ » MeO,C NHAc MeOzc\(jNY
S
- 26 27 '
Proceso 3 Proceso 4 -
L Me O OMe
s F O H s
Proceso 5 Proceso 6
R R
NN OMe Q_J“'E“ H
—_— o)\@N - o) N
— —
S ' S
Proceso 7 30 Proceso 8 1-58
Proceso 1

Se adicioné carbonato de potasio (31.8 g, 0.230 mol) y sulfato de

dimetilo (21.8 ml, 0.230 mol) a una solucion de acido 3-nitrosalicilico 23 (18.3 g.

396
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0.100 mol) en acetona. (400 ml) a temperatura ambiente, y se agito la mezcla a
50°C por 15 horas. Después de enfriar, la mezcla de reaccion se filtré y se lavé
un residuo remanente inorganico con acetona. Luego, se concentro el filtrado,
se adiciond agua y acido clorhidrico al 10% (40 ml) al residuo y el completo se
extrajo con acetato de etilo. La fase organica se lav6 con solucion saturada de
hidrogenocarbonato de sodio y salmuera, y se sec6 sobre sulfato de sqdio. El
solvente se evapor6 bajo presién reducida para dar el comupesto crudo 24
(23.3 g, cuant.) como un aceite incoloro.

NMR (CDCls) &: 3.97 (3H, s), 4.01 (3H, s), 7.28 (1H, dd, J= 8.1, 8.1 Hz), 7.92

(1H, dd, J= 8.1, 1.8 Hz), 8.03 (1H, dd, J= 8.1, 1.8 Hz).

Proceso 2

Se adicioné agua (30 ml), hierro en polvo (15.5 g, 0.277 mol) y cloruro
de amonio (1.85 g, 0.0347 mol) a una solucién del compuesto 24 (14.6 g,
0.0693 mo!) en etano! al 99.5% (300 ml) a temperatura ambiente, y se reflujo la
mezcla por 4 horas. Luego de enfriar, se filtr6 la mezcla de reaccioén y un
residuo inorganico remanente se lavé con etanol. Después el filtrado se
evaporé, se adicioné agua y una solucién saturada de hidrogenocarbonato de
sodio al residuo y se extrajo con acetato de etilo. La fase organcia se lavo con
una solucilon saturada de hidrogencarbonato de sodio y salmuera, y se seco
sobre sulfato de sodio. Se retird el solvente bajo presion reducida para dar el
compuesto crudo 25 (11.4 g, 91%) como un aceite incoloro.
NMR (CDCl,) &: 3.85 (3H, s), 3.91 (3H, s), 6.91 (1H, dd, J= 8.1, 2.1 Hz), 6.95

(1H, dd, J= 8.1, 8.1 Hz), 7.19 (1H, dd, J= 8.1, 2.1 Hz).

Proceso 3

39+
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Se adicioné piridina (10.2 ml, 0.126 mol) y anhidrido acético (8.90 ml,
0.0941 mol) a una solucién del compuesto 25 (11.4 g, 0.0628 mol) en THF (30
ml) a temperatura ambiente, se agité la mezcla por 1.5 horas bajo enfriamiento
en hielo y a temperatura ambiente por 30 minutos adicionales. La mezcla de
reaccion se virti6 en una mezcla de 4cido clorhidrico al 10% (35 ml)-agua
helada-acetato de etilo, y el completo se extrajo con acetato de etilo. La fase
organica se lavé con &cdio clorhidrico al 5%, solucién saturada de
hidrogenocarbonato de sédio y salmuera, y se sec6 sobre sulfato de sodio. Se
obtuvo el residuo cristalino por evaporacion bajo presién reducida, se lavé con
hexano-acetato de etilo (4:1) para dar el compuesto crudo 26 (12.7 gramos,
90%) como cristales incoloros.

NMR (CDCl3) 8: 2.24 (3H, s), 3.89 (3H, s), 3.93 (3H, s), 7.16 (1H, dd, J= 8.1, 8.1

Hz), 7.56 (1H, dd, J= 8.1, 1.8 Hz), 7.86 (1H, brs), 8.55 (1H, dd, J= 8.1,1.8 Hz).

Proceso 4

Sei:édiciono reactivo de Lawesson (10.8 g, 0.0267 mol) a u'n‘a
suspencion del compuesto 26 (11.9 g, 0.0535 mol) en tolueno (150 ml) a
temperatura ambiente, se agitd la mezcla a 70°C por 2 horas. Se diluyé la
mezcla de reaccién con acetato de etilo, se lavé con agua y se seco sobre
sulfato de sodio. Se obtuvo un producto crudo por evaporacion bajo presién
reducida y se someti6 a cromatografia en columna con silica gel. Se
concentraron las fracciones que contenian el compuesto deseado eluido con
hexano-acetato de etilo (2:1 v/v) bajo presién reducida. Se lavé el residuo
cristalino con hexano-acetato de etilo para dar el compuesto 27 (12.2 g, 95%)

como cristales amarillos.

NMR (CDCl3) 5: 2.79 (3H, s), 3.90 (3H, s), 3.94 (3H, s), 7.22 (1H, dd, J= 8.1, 8.1

37¢
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Hz), 7.72 (1H, dd, J= 8.1, 1.8 Hz), 9.01 (1H, dd, J= 8.1, 1.8 Hz), 9.14 (1H, brs).

Proceso §

Se adicion6 solucién de hidréxido de sodio 6N (9.30 ml, 56.0 mmol) a
una solucion del cempuesto 27 (3.35 g, 14.0 mmol) y ferricianuro de potasio
(9.22 g, 28.0 mmol) en agua (55 ml) a 60°C, y la mezcla se agitd a 60°C por i
hora. La mezcla de reaccioén se virti6 en una mezcla de &cido clorhidrico al
10% (20 ml)-agua helada-acetato de etilo, y el completo se extrajo con acetato
de etilo. La fase organica se lavé con agua y salmuera, y se sec6 sobre sulfato
de sodio. Se obtuvo un producto crudo por evaporacién bajo presién reducida
se sometié a cromatografia en columna con silica gel . Se concentraron las
fracciones que contenian el compuesto deseado eluido con cloroformo-metano!
(15:1 viv) bajo presién reducida. Se lavé el residuo cristalino con diisopropil
éter- acetato de etilo para dar el compuesto 28 (1.52 g, 49%) como cristales

incoloros.

. NMR (DMSO-d) &: 2.83 (3H, ), 4.12 (3H, s), 7.64 (1H, d, J= 8.4 Hz), 7.79 (1H,

1

d, J= 8.4 Hz), 12.91 (1H, brs).

Proceso 6

El compuesto 29 (94%) se sintetiz6 como cristales incoloros de la misma
manera que en el proceso 2 del ejemplo 9.
NMR (CDCl3) &: 2.85 (3H, s), 3.70 (2H, s), 4.49 (3H, s), 7.04 (2H, m), 7.33 (2H,
m), 7.59 (1H, d, J= 8.4 Hz), 8.09 (1H, d, J= 8.4 H2), 9.30 (1H, d, J= 6.9 Hz),
10.93 (1H, d, J= 6.9 Hz).

Proceso 7

El compuesto 30 (91%) se sintetizé6 como cristales incoloros, de la

374
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misma manera que en el proceso 3 del Ejemplo 9.
NMR (CDCls) &: 2.87 (3H, s), 4.24 (3H, s), 4.29 (2H, s), 7.05 (2H, m), 7.37 (2H,

m), 7.60 (1H, d, J= 8.4 Hz), 7.86 (1H, d, J= 8.4 Hz).

Proceso 8

El con;puesto [-58 (47%) se sintetiz6 como cristales incoloros, de la
misma manera que en el proceso 1 del Ejemplo 4.
P.f.: 183-184°C. Solvente de recristalizacion: cloroformo-acetato de etilo
Analisis elemental para C4;H12FN30,S
Calc. (%): C, 59.81; H, 3.54; N, 12.31; F, 5.57; S, 9.39.
Encont. (%):C, 59.68; H, 3.43 ; N, 12.23 F, 5.54; S, 9.46.
NMR (CDCl;) &: 2.88 (3H, s), 4.30 (2H, s), 7.07 (2H, m), 7.36 (2H, m), 7.41 (1H,
d, J=8.4 Hz), 7.63 (1H, d, J= 8.4 Hz), 10.83 (1H,brs).

IR (KBr): 3442, 1626, 1583, 1514, 1460, 1365, 1227, 1165 cm™.

Los compuestos |-59 —1-61 se sintertizar6n de la misma manera que en |

el Ejemplo 15
E
SN OHN 1-59: X = O, Y = CH
X)\©i‘>" 1-60: X = S, Y = CH
S -61: X=8§, Y=N

I-59 ~ |-61

- Compuesto I-59

P.f.: 168-189°C. Solvente de racristalizacién: hexano-acetato de etilo

Analisis elemental para C4gH3FN20,S

Calc. (%): C, 63.52; H, 3.85; N, 8.23; F, 5.58; S, 9.42

A%ﬂ?
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Encont. (%):C, 63.45; H, 3.75; N, 8.15; F, 5.46;S, 9.40.

NMR (CDCl5) 5: 2.87 (3H, s), 4.07 (2H, s), 6.89 (1H, t, J= 0.9 Hz ), 7.04 (2H, m),
7.22-7.30 (2H,m), 7.35 (1H d, J= 8.4 Hz), 7.73 (1H, d, J= 8.4 Hz), 11.96
(1H,brs).

IR (KBr): 1672, 1508, 1466 cm™.

Compuesto 1-60

P f.. 197-198°C. Solvente de recristalizacion: cloroformo-acetato de etilo
Analisis elemental para C1gH13FN2OS;

Calc. (%): C, 60.65; H, 3.68; N, 7.86; F, 5.33; S, 17.99.

Encont. (%):C, 60.49; H, 3.50 ; N, 7.75 F, 5.43; S, 17.98.

NMR (CDCls) &: 2.86 (3H, s), 4.17 (2H, s), 7.03 (2H, m), 7.20-7.28 (2H, m), 7.28

(1H, d, J= 8.4 Hz), 7.45 (1H, d, J= 8.4 Hz), 7.52 (1H, t, J= 0.9 Hz), 13.04

©

IR (KBr):1510, 1452 cm™".

Compuesto 1-61

P.f.: 195-196°C. Solvente de recristalizacion: ctoroformo-acetato de etilo
Analisis elemental para C47H12FN3OS;

Calc. (%): C, 57.13; H, 3.38; N, 11.76; F, 5.32; §, 17.94.

Encont. (%):C, 57.01; H, 3.24; N, 11.68; F, 5.21; §,17.98.

NMR (CDCl) &: 2.87 (3H, s), 4.44 (2H, s), 7.07 (2H, m), 7.30-7.37 (2H, m), 7.33
(1H, d, J= 8.4 Hz), 7.37 (1H, d, J= 8.4 Hz), 12.10 (1H,brs).

IR (KBr): 1510, 1458 cm™".

Ejemplo 16
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Compuesto |-62

ELO.C & Proceso 1 HOLC Procesoé %
2 -4 2
SR ———— >—
N”>— G I”*— ,E) N

N

Proceso 3 22_{* )\&
W “

Z

Proceso 4 VQ_[‘ Proceso 5
)\(?7[“5—

@) N

Proceso 1

Se adicion6 solucién de hidroxido de sodio 1N (40 ml) al compuesto 31
(2.06 g, 8.12 mmol) descrito en la literatura (J. Chem. Soc. Perkin Trans. 1,
2789-2811, (1992)) a temperatura ambiente, y se agité por 1 hora. La mezgla
de reaccion se neutralizé6 con acido clorhidrico 2N bajo enfriamiento en hielo.
Se recolectaron los cristales precipitados, se lavaron con égua y se secaron al
vacio para dar el compuesto 32 (1.48 g, 6.60 mmol, 81%) como cristales

incoloros.

NMR (DMSO-ds) 5: 2.62 (3H, s), 3.78 (3H, 5), 8.75 (1H,s), 13.43 (1H, brs).

Proceso 2

El compuesto 33 se sintetiz6 de la misma manera que en el proceso 2

del ejemplo 9.
NMR (DMSO-ds) &: 2.62. (3H, s}, 3.55 (2H, s), 3.78 (3H.s), 7.16 (2H, m), 7.38

(2H, m), 8.33 (1H, s), 10.42 (1H, brs), 10.48 (1H, brs).

(/m_
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Proceso 3

El compuesto 34 se sintetiz6 de la misma manera que en el proceso 3

del ejemplo 9.

NMR (DMSO-ds) &: 2.65. (3H, s), 3.81 (3H, §), 4.42 (2H.s), 7.22 (2H, m), 7.47 .

(2H, m), 8.77 (1H, s).

Proceso 4

Se adicioné metéxido de sodio (solucién en metanol al 28%, 1.5 ml) a
una suspensiéon del ‘compuesto 34 (599 mg, 1.67 mmol) en metanol '(6 mi)yla
muestra se refluj6é por 1.5 horas. Luego la reaccién se enfrié6 con agua (30 ml)
bajo enfriamiento en hielo, [a mezcla se neutralizé6 con acido clorhidrico 1N. Se
recolectaron los cristales precipitados, se lavaron con agua y se secaron al
vacio para dar el compuesto 35 (495 mg, 1.40 mmol, 84%) como cristales
incoloros.
NMR (DMéb-ds) 3. 2.58. (3H, s), 3.75 (3H, s), 4.36 (2H,s), 4.55 (3H, s), 7.22

(2H, m), 7.44 (2H, m), 8.54 (1H.s).

Proceso 5
El compuesto 1-62 se sintetizé de la misma manera que en el proceso 1
del ejemplo 4.
P.f.: 229-232°C. Solvente de recristalizacién: metanol
Analisis elemental para C47H14FNsO2

Calc. (%): C, 60.17; H, 4.16; N, 20.64; F, 5.60.

k/o‘}
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Encont. (%):C, 59.94; H, 4.03; N, 20.41; F, 5.38,
NMR (DMSO-de) &: 2.58 (3H, ), 3.74 (3H, s), 4.17 (1H, brs), 4.37 (2H, s), 7.20
(2H, m), 7.44 (2H, m), 8.53 (1H, s).

IR (KBr): 3433, 1604 cm™.

Ejemplo 17

Compuesto 1-63

OH Me
Br Ny Br Ny
_—— —
Z  Proceso 1 Z Proceso 2
Ci Cl
36 . 37
0O OMe O OH
0 Ny 0 N
SO o gL
E , al Proceso 3 . cl
38 1-63

Proceso 1

Sé adicion6 carbonato de potasio (anhidro, 8.3 g, 60.0 mmol) y yoduro
de metilé (4.7 g, 33.0 mmol) a una solucién del compuesto 36 comercialmente
disponible (7.74 g, 30.0 mmol) en DMF (50 ml) y se agitd la mezcla
atemperatura ambiente por 3 horas. Luego, la mezcla de reaccion se filtr6, se
adicion6 agua (100 ml) al filtrado y el completo se extrajo con acetato de etilo.
La fase organica se lavé con agua (50 ml) y salmuera (50 ml), y secada sobre
sulfato de sodio. Se obtuvo un producto crudo por evaporacion bajo presion
reducida, se someti6 a cromatografia en columna con silica gel. Se
concentraron las fracciones que contenian el compuesto deseado eluido con
hexano-acetato de etilo (1:1 v/V) para dar el compuesto 37 (7.32 g, 26.9 mmol,

89.7%) como cristales incoloros.

7t
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NMR (CDCls) &: 4.17 (3H, s), 7.55 (1H, dd J= 4.2, 1.8 Hz), 7.80 (1H, s), 8.53

(1H, dd, J= 1.8, 8.4 Hz), 9.01 (1H, dd, J= 4.2, 1.8 Hz).

Proceso 2

Se adicion6 fenil litio (solucién al 17.0% de ciclohexano-dietil éter, 1.0
ml) a dietil éter (anhidrb, 10 ml) y se agit6é la mezcla a =75°C por 5 minutos. Se
adicion6 gota a gota cuidadosamente una solucién del compuesto 37 (272 mg,
1.0 mmol) en dietil éter (5 ml), y el completo se agitd por 1.5 horas. Se adicion6
una solucién de cloruro de 5-(4-fluorofenilsulfanil)furan-2-carbonil en dietil éter
(6.0 ml) a la mezcla de reaccién y el completo se agit6 por 1 hora. La reaccién
se enfri6 con acido clorhidrico ~THF (2.5:7.5 v/v) gota a gota y se permitié
calentar a temperatura ambiente. Se adicioné agua (40 ml) a la mezcla de
reaccion y el completo se extrajo con acetato de etilo. La fase organica se lavé
con agua (50 ml) y salmuera (50 ml) y se secé sobre sulfato de sodio. Se
obtuvo un producto crudo como un aceite café oscuro por evaporacilén bajo
presién réd'Ucida, se sometié a cromatografia en columna con silica gel. Sé
concentraron las fracciones que contenian el compuesto deseado eluido con
hexano- acetato de etilo (3:1 v/v) bajo presién reducida para dar el compuesto
38 (65.0 mg, 0.16 mmol, 16.0%) como un acetie amarillo -
NMR (CDCl3) &: 4.12 (3H, s), 6.50 (1H, d J= 3.3,. Hz), 7.01-7.06 (2H, m), 7.13
(1H, d, J= 3.3 Hz), 7.44-7.49 (2H, m), 7.60 (1H, s), 7.60-7.64 (1H, m), 8.60 (1H,
dd, J= 8.6, 1.8 Hz), 9.05 (1H, dd, J= 4.2, 1.8 H2).

Proceso 3

Se adicioné hidrocloruro de piridina (140 mg, 1.20 mmol) al compuesto
38 (50 mg, 0.12 mmol), se agité la mezcla a 190°C por 15 minutos. Luego se

enfri6 atemperatura ambiente, se adicion6 agua helada (15 ml) a la mezcla de

y@f
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reaccion y el completo fue extraido con acetato de etil. La fase organica se lavo
con agua (50 ml) y salmuera (50 ml) y se sec6 sobre sulfato de sodio. El
residuo cristalino amarillo obtenido por evaporacion bajo presion reducida se
lavé con diisopropil éter para dar el compuesto 1-63 (36 mg, 0.09 mmol, 75.0%).

P.f.: 120-122°C. Solvente de recristalizacion: diisopropil éter

Anadlisis elemental para C20H11CIFNO3S(HCl)0.02(H20)0.1

Calc. (%): C, 59.70; H, 2.81; N, 3.48;Cl, 8.99; F, 4.72; S, 7.97.

Encont. (%):C, 59.61; H, 2.65; N, 3.44; CI, 9.26; F, 4.60; S, 7.68.

NMR (CDCly) &: 6.66 (1H, d, J=3.6 Hz), 7.06-7.11 (2H, m), 7.48 (1H, d J= 3.6
Hz), 7.53-7.61 (2H, m), 7.69 (1H, dd, J= 8.6, 3.9 Hz), 8.23 (1H, s), 8.50-8.56
(1H, m), 9.00-9.20 (1H, m), 13.14 (1H, brs).

El compuesto 1-64 se sintetizé de la misma manera que en el ejemplo

17,

Compuesto |-64

P.f.. 126-128°C. Solvente de recristalizacion: dietiléter

Andlisis elemental para C21H13CIFNO3(HCl)o 1(C2H50)0.01(H20)0.15
Calc. (%): C, 64.98; H, 3.50; N, 3.60;Cl, 10.0; F, 4.89.

Encont. (%):C, 65.19; H, 3.21; N, 3.71; CI, 9.91; F, 4.57.

Hoo
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NMR (CDCl) 8: 4.23 (2H, s), 6.30 (1H, d, J= 3.6 Hz ), 7.04-7.12 (2H, m), 7.26-
7.36 (2H, m), 7.43 (1H d, J= 3.6 Hz), 8.32 (1H, s), 8.54 (1H, dd, J= 8.6, 1.8 Hz),
9.00-9.30 (1H, m), 13.18 (1H, brs).

Ejemplo 18
Compuesto 1-65
- H =N \O N \o
\_¢ — — B
Br Br F\_7
Proceso 1 Proceso 2 Br
Ci cl
(o]
39 40 41
\ \
=N O =N O
\_/ \ .7
—_— -Br —— COOH
Proceso 4 Q CI Proceso 5
F F
44 45
= OH
- \ COOH
Proceso 6 cl
1-65

F—O;/Br —— 7 N\

Proceso 3
42 43

Proceso 1

Se adicioné carbonato de potasio (10.5 g, 76.0 mmol) y yoduro de metilo
(6.2 g, 43.7 mmol) a una solucién de 7-bromo-5-cloro-8-hidroxiquinolina 39 (9.8
~ 9, 38.0 mmol) en DMF (70 ml), y se agit6 la mezcla por 3 horas a temperatura
ambiente. Después, la reaccion se enfri6 con agua, se recolectaron los cristales
precipitados y se lavaron con agua. Se disolvieron los cristales en acetato de
etilo, se secaron sobre sulfato de magnesio y se trataron con carbén activado.
Se retiré el solvente bajo presion reducida para dar el compuesto crudo 40 (9.0

g, 33.0 mmol, 87%) como cristales incoloros.
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Proceso 2

Se adicion6 gota a gota, Bromo (6.4 g, 40 mmol) y piridina (1.6 g, 40
mmol) a una solucién del compuesto 40 (5.17 g, 20 mmol) obtenido en el
proceso 1, en tetracloruro de carbono (40 ml) a temperatura ambienté, y la
mezcla se reflujé por 15 horas. Después del enfriamiento, se adicioné gota a
gota solucién de hidréxido de sodio 2N (22 mi, 44 mmol) a‘la mezcla de
reaccion. Luego de agitar por 10 minutos, el completo se extrajo con

diclorometano, se vlavo con agua y se secO sobre sulfato de magnesio. Se

. obtuvo un producto crudo por evaporacién bajo presién reducida y se sometié a

cromatografia en columna con silica gel. Se concentraron las fracciones que
contenian el compuesto deseado eluido con hexano-acetato de etilo (4:1 viv)
bajo presién reducida para dar el compuesto 41 (4.78 g, 13.6 mmol, 68%) como

cristales incoloros.

Proceso 3

Se adicioné acetato de potasio (8.84 g, 90 mmol), bis(pinacolato)diboro

(16.8 g, 66 mmol) y tetraquis(trifenilfosfina)paladio (0) (1.7 g, 1.5 mmol), a una

solucién del compuesto 42 (8.68 g, 60 mmol) en tolueno (40 ml), y la mezcla
se refluj6 por 3 horas. Después del enfriamiento, se virtié la mezcla de reaccién
en agua helada y se agité por 5 minutos. El completo se extrajo con acetato de
etilo, se vlavé con agua y se secd sobre sulfato de magnesio. Se obtuvo un
producto crudo como un aceite parpura por evaporacién bajo presién reducida
y se sometié a cromatografia en .columna con silica gel. Se concentraron las
fracciones que contenian el combuesto deseado eluido con hexano-acetato de
etilo (50:1 v/v) bajo presién reducida para dar el compuesto 43 (9.5 g, 40 mmol,

67%) como cristales incoloros.
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Proceso 4

Se adicioné el compuesto 43 (944 mg, 4 mmol) obtenido mediante el
proceso 3, solucion de carbonato de potasio 2M (4.5 ml, 9 mmol) y
tetraquis(trifenilfosfina)paladio (0) (350 mg 0.3 mmol), a una solucién del
compuesto 41 (1.05 g, 3 mmol) obtenido mediante el proceso 2 en DMF (40 ml)
a temperatura ambiente, y la mezcla de reaccién se agit6 a 70°C por 5 horas.
La mezcla de reaccién se filtré y se adicioné agua al filtrado. El completo se
extrajo con acetato de etilo, se lavd con agua y se sec6 sobre sulfato de
magnesio. Se obtuvo un producto crudo como un aceite amarillo por
evaporacion bajo presién reducida y se sometié a cromatografia en columna
con silica gel. Se concentraron las fracciones que contenian el compuesto
deseado eluido con hexano-acetato de etilo (3:1 v/v) bajo presion reducida para
dar el compuesto 44 (340 mg, 0.89 mmol, 30%) como cristales amarillo palido.
Las fracciqnes obtenidas como una mezcla, se concentraron y se sometieron

de nuevo a cromatografia en columna con silica gel. Las fracciones que

contenfan el compuesto deseado eluido con tolueno-acetato de etilo (9:1 v/v)

se concentraron bajo presion reducida para dar el compuesto 44 (259 mg, 0.68

mmol) como cristales amarillo palido. El rendimiento total fue del 53%.

Proceso 5

Se adicion6 fenil litio (solucién en ciclohexano 2M; 0.5 ml, 1 mmol) a
dietil éter (10 ml), y la mezcla se enfri6 a ~78°C. Se adicion6 gota a gota una
solucion del compuesto 44 (200 mg, 0.53 mmol) en dietil éter (5 ml) a la
solucion, y el completo se agité a ~78°C por 30 minutos. Se burbugeé gas CO,
a través de la mezcla de reaccion por 60 minutos, que permitid calentar la

reaccion a 02C. se enfri6 con solucién acuosa de cloruro de amonio. El

sl
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completo se extrajo con acetato de etilo, se lavé con agua y se secé con sulfato
de sodio. El residuo cristalino obtenido por evaporacién bajo presion reducida
se lavo con dietil éter para dar el compuesto 45 (110 mg, 0.32 mmol, 64%)

como cristales incoloros.

Proceso 6

Se adicion6 gota a gota, acido clorhidrico-acido acético (4 ml- 1 ml) al

- compuesto 45( 70 mg, 0.2 mmol) a temperatura ambiente, y la mezcla se agitd

a 110°C por 60 minutos. Después del enfriamiento, se adicioné agua a la
mezcla de reaccién y el completo se extrajo con acetato de etilo. La fase
organica se lavd con soluciéon de hidrogenocarbonato de sodio y agua, y se
sec) sobre sulfato de sodio. El residuo cristalino obtenido por evaporacién bajo
presion reducida, se lavd con acetato de etilo para dar el compuesto 1-65 (59
mg, 0.18 mmol, 88%) como cristalés incoloros.

Compuesto |-71

P.f.:222-224°C. Solvente de recristalizacién: acetato de etilo

Analisis elemental para C17H14CIFNO3(H20)022

. Calc. (%): C, 60.89; H, 3.43; N, 4.18; Cl, 10.57; F, 5.67.

Encont. (%).C, 60.55; H, 3.30; N, 4.28; CI, 10.96; F, 5.50.
NMR (DMSO-ds) 6. 4.30 (2H, s), 7.12-7.22 (2H, m), 7.38-7.44 (2H, m), 7.98

(1H, s), 8.38 (1H, br s), 8.95 (1H, brs).

Ejemplo 19

Compuestos |-66, 1-67

1728
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F
45 46 -66
. \O =N OH
g \{ V-cooEt
Compueso 46 ____ \’coost___. ) €
Proceso 3 F Proceso 2
47 167
Proceso 1

Se adicioné hidrocloruro de 1-etil-3(3-dimetilaminopropil)carbodiimida
(67 mg, 0.35 mmol) y 1-hidroxibenzotriazol (46 mg, 0.35 mmol ) a una solucién
del compuesto 45 (100 mg, 0.29 mmol), que se sintetiz6 de la misma manera
que en el Ejemplo 18, en DMF (10 ml), y se agité la mezcla a temperatura
ambiente por 30 minutos. Después se adicioné gota a gota etanol (10 ml) y
trietilamina (0.1 ml, 1 mmol) a la mezcla de reaccién bajo enfriamiento en hiel‘o,
se reflujo la mezcla por 30 minutos y se concentro bajo presion reducida. El
residuo se extrajo con acetato de etilo, se lavé con agha y se secO sobre
sulfato de magnesio. Se retird el solvente bajo presion reducida para dar el

compuesto 46 (70 mg, 0.19 mmol, 65%) como cristales amarillo palido.

Proceso 2

Se adicion6 cloruro de aluminio (48 mg, 0.36 mmol) a una solucion del
compuesto 46 (45 mg, 0.12 mmol) en diclorometano (6 ml) bajo enfriamiento en
hielo, 1a mezcla se agitd por 10 minutos. Se adicion6 gota a gota etanotiol (1 M
en diclorometano, 120;1], 0.12 mmol) en diclorometano a la mezcla de reaccién,

y el completo se agitd por 60 minutos. La mezcla de reaccion se virtio en agua
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helada y el completo se extrajo con actato de etilo. La fase organica se lavo
con solucion de hidrégenocarbonato de sodio, acido clorhidrico 1N y agua, se
secd sobre sulfato de sodio. El solvente se retir6 bajo presién reducida para dar
un residuo cristalino amarillo pélido, que se recristalizé de dietiléter para dar el
compuesto I-66 (22 mg, 0.061 mmol, 51%) como cristales amarillos.
P.f.:99-101°C. Solvente de recristalizacion: dietiléter |

Analisis elemental para C1gH15CIFNO3(H,0)0 s(dietiléter)o o

Calc. (%): C, 61.89; H, 4.41; N, 3.78; Cl, 9.57; F, 5.13.

Encont. (%):C, 61.84; H, 3.97; N, 3.80; Cl, 9.79; F, 4.73.

NMR (CDCl3) &: 1.45 (3H, t, J= 7.2 Hz), 4.22 (2H, s), 4.45 (2H,dd, J=7.2, 7.2
Hz), 7.00-7.08 (2H, m), 7.16-7.24 (2H, m), 7.96 (1H, s), 8.28-8.32 (1H, m), 8.88-
8.92 (1H, m).

Proceso 3
Se adicioné trietitamina (122 mg, 1.2 mmol) y carbono paladio al 10%
(460 pg, 0.2%/p) a una solucion del compuesto 46 (230 mg, 0.62 mmol) en

metanol-DMF (10 mi-2ml) bajo enfriamiento en hielo, y la mezcla se agité bajo

atmofera de hidrégeno 4 atm por 96 horas. La reaccié se filtrd, se evaporé bajo

presion reducida y se extrajo con acetato de etilo. La fase organica se lavo con
agua y se seco sobre sulfato de magnesio. Se obtuvo un producto crudo como
un aceite amarillo pdf evaporacion bajo presion reducida y se sometié a
cromatografia en columna con silica gel. Se concentraron las fracciones que
contenian el compuesto deseado eluido con hexano-acetato de etilo (2:1 v/v)
bajo presién reducida para dar el compuesto 47 (56 mg, 0.172 mmol, 28%)
como cristales amarillo palido. El compuesto 47 (55 mg, 0.16 mmol) se hizo
reaccionar de la misma manera que en el proceso 2 para dar el compuesto |-
67 (34 mg, 0.105 mmol, 65%)

P.f.:103-105°C. Solvente de recristalizacion: diisopropiléter

7%
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Analisis elemental para C1gH1gFNO3(H20)0.2(HCl)0.08

Calc. (%): C, 68.77; H, 5.01; N, 4.22; F, 5.72.

Encont. (%):C, 68.39; H, 4.79; N, 4.25; F, 5.43.

NMR (CDCl5) 3: 1.46 (3H, t, J= 7.2 Hz), 4.16 (2H, s), 4.48 (2H, dd, J= 7.2, 7.2

Hz), 6.96-7.08 (2H, m), 7.16-7.24 (3H, m), 7.76-7.82 (1H, m), 7.86-7.90 (1H, m),
8.86-8.90 (1H, m).

Los compuestos 1-68 e 1-69 se sintetizaron de la misma manera que en

el Ejemplo 19.
Ry
I-68 : R1 = Cl, R2=CONH
(I ‘°‘
F N Ra 1-69 : R1 =Cl, R2=CONHMe
OH
-68 ~ 1-69

Compuesto I-68

P.f.:226-228°C. Solvente de recristalizacion: diisopropiléter

Analisis elemental para C47H12CIFN202(H20)0.45

Calc. (%): C, 60.08; H, 3.83; Cl, 10.74; N, 8.24; F, 5.59.

Encont. (%).C, 59.89; H, 3.42; Cl, 10.84; N, 8.10; F, 5.36.

NMR (CDCl3) 8: 4.23 (2H, s), 5.60-6.0 (1H, brs), 7.00-7.20 (2H, m), 7.15-7.25
(2H, m), 7.50-7.80 (1H, brs), 8.20-8.35 (2H, m), 8.70-8.80 (1H, m).

Compuesto I-69

P.f.: 169-171°C. Solvente de recristalizacién: diisopropiléter

NMR (CDCls) &: 3.09 (3H, s), 4.22 (2H, s), 7.00-7.08 (2H, m), 7.12-7.25 (2H, m),
7.70-7.80 (1H, brs), 8.20-8.38 (2H, m), 8.68-8.80 (1H, m).

Ejemplo 20
Compuesto |-70

i
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\ \
(J

= = 0
N Ny — A -BOH, —
Proceso 1 Cl . Proceso 2

44 48

Proceso 1
Se adiciond fenil litio (solucién en ciclohexano 2M, 1.8 ml, 3.6 mmol) a
dietil éter (25 ml), y la mezcla se enfri6 a —-78°C. Se adicioné gota a gota una

solucién del compuesto 44 (700 mg, 1.84 mmol) en dietil éter (10 ml) a la

solucién. Después que la mezcla se agité a —78°C por 30 minutos, se adiciond

gota a gota una solucion de borato de triisopropilo (383 mg, 3.7 mmol) en
dietiléter (2 ml). Después de agitar por 30 minutos, se permitié que la mezcla
de reaccién se caler;fara a 0°C, se neutralizo con acido clorhidrico 1N. El
completo se extrajo con acetato de etilo, se lavé con agua y se sec6 con sulfato
de sodio. Se obtuvo un producto crudo como un aceite amarillo palido por
evaporacién bajo presién reducida se sometié a cromatografia en columna con
silica gel. Se concentraron las fracciones que contenian el compuesto deseado
eluido con hexano-acetato de etilo (1:2 v/v) bajo presién reducida para dar el

compuesto 48 (70 mg, 0.2 mmol, 11%) como cristales incoloros.

Proceso 2
Se adicion6 tetraquis(trifenilfosfina)paladio (0) (24 mg, 0.021 mmol), 2-

bromobirimidina (47.7 ma. 0.3 mmol) v solucién de carbonato de sodio 2 M

7%
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(110ul, 0.22 mmol) a una solucién del compuesto 48 (70 mg, 0.2 mmol)

obtenido mediante el proceso 1 en DME-etanol (3 ml-2ml) a temperatura
ambiente y se refluj6 la mezcla por 2 horas. Después del enfriamiento, se enfrio
la reaccién con agua helada, el completo se extrajo con acetato de etilo, se
lavé con agua y se sec6 sobre sulfato de magnesio. Se obtuvo un producto
crudo como un aceite amarillo por evaporacion bajo presién reducida se
sometid a cromatogréf(a en columna con silica gel. Se concentraron las
fracciones que contenfan el compuesto deseado eluido con hexano-acetato de
etilo (2:1 v/v) bajo presion reducida para dar el compuesto 49 (40 mg, 0.11

 mmol, 52%) como cristales amarillo palido.

Proceso 3

Se adicion6 hidrocloruro de piridina (100 mg, 0.87 mmol) al compuesto
49 (40 mg, 0.11 mmol) obtenido mediante el proceso 2, y se agité la mezcla a
170°C por 10 minutos. Después del enfriamiento, se adicioné agua helada a la

mezcla de reaccion, y el completo se extrajo con acetato de etilo, se lavé con

agua y se secO sobre sulfato de sodio. Sz retir6 el solvente bajo presién

reducida para dar un residuo cristalino amarillo palido, que se recristalizé de
diisopropiléter para dar el compuesto I-70 (28 mg, 0.08 mmol, 70%), como
cristales amarillo palido.

P .f.:204-207°C. Solvente de recristalizacion: diisopropiléter

Analisis elemental para C2oH13CIFN3O(H20)0 1

Calc. (%): C, 65.35; H, 3.62; Cl, 9.64; N, 11.43; =, 5.17.

Encont. (%):C, 65.15; H, 3.48; Cl, 9.59; N, 11.19; F, 4.89.

NMR (CDCl3) &: 4.22 (2H, s), 6.98-7.06 (2H, m), 7.16-7.24 (2H, m), 7.31 (1H, t,
J= 4.8 Hz), 7.24-7.28 (1H, m), 8.69 (1H, s), 8.70-8.80 (1H, m), 8.88 (2H, d, J=
4.8 Hz).

s
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El compuesto I-71 se sintetizé6 de la misma manera que en el Ejemplo

20. R.1
~ —
| 71 :R1=Cl,R2= —
L0 T 4
OH
I-71

Compuesto |-71

P.f.:150-152°C Solvente de recristalizacién: diisopropiléter

Analisis elemental para C,1H14CIFN,O(H20)0.25

Calc. (%): C, 68.30; H, 3.96; Cl, 9.60; N, 7.59; F, 5.14.

Encont. (%):C, 68.27; H, 3.86; CI, 9.41;N, 7.34; F, 4.85.

NMR (CDCly) &: 4.22 (2H, s}, 6.98-7.06 (2H, m), 7.16-726 (2H, m), 7.30-7.36

(1H, s), 7.88-8.00 (2H, m), 8.23 (1H, s), 8.60-8.64 (1H, m), 8.75-9.00 (1H, brs).

Ejemplo 22

Compuesto I-73

=N ©
\ /
Br —
0 Q Proceso 1
Cl
44
=N OH
\ 7/
- L )-coEt
Proceso 2 F Cl

yre
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Proceso 1

Se adicion6 fenil litio (solucién en ciclohexano 2M, 0.5 mi, 1 mmol) a
dietil éter (15 ml), y la mezcla se enfri6 a ~78°C. Se adicioné gota a gota una
solucién del compuesto 44 (190 mg, 0.5 mmol) sintetizad6 de la misma manera
que en el Ejemplo 18, en dietil éter (4 ml) a la solucion. Después que la mezcla
se agité a —78°C por 30 minutos, se adicion6 gota a gotg una solucién de
cloruro de propionilo (92.5 mg, 1.0 mmol) en dietiléter (2 mi). bespués de agitar
por 30 minutos, la reacciéon se enfrié con soluciéon de cloruro de amonio. El
completo se extrajo con acetato de etilo, se lavé con agua y se secé sobre
sulfato de sodio. Se obtuvo un prbducto crudo como un aceite amarillo palido
por evaporacion bajo presion reducida se sometié a cromatografia en columna
con silica gel. Se concentraron las fracciones que contenian el compuesto
deseado eluido con hexano-acetato de etilo (3:1 v/v) bajo presion reducida para
dar el compuesto 13 como un aceite amarillo. EI compuesto 51 se hizo
reaccionér de la misma manera que en el proceso 3 del Ejemplo 20 para dar el
compuesto I-73 (6 mg, 0.0174 mmol, 4%). |
P.f.: 1256-127°C Solvente de recristalizacién: acetato de etilo
Analisis elemental para C15H11CI#N02(H20)0,25
Calc. (%): C, 62.35; H, 3.76; N, 4.54; F, 6.16; Cl, 11.50.
Encont. (%):C, 62.26; H, 3.67; N, 4.58; F, 5.88; CI, 11.52. -
NMR (CDCl3) 8: 1.30 (3H, t, J= 7.2 Hz), 3.13 (2H, dd, J= 7.2, 7.2 Hz), 4.22 (2H,
s), 6.90-7.08 (2H, m), 7.16-7.24 (2H, m), 7.90 (1H, s), 8.20-8.24 (1H, m), 8.84-
8.92 (1H, m).

Fiamnin 23
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Compuestos 1-74, I-75

\

=N OH =N OH
» =N O
Br \_¢ Br <\:_er
Br Proceso 1 Mo Proceso 2 Me
52 53 54

=N \o =N \0
— o
Proceso 3 Proceso 4 Q M

Me F (-]

55 56

-N \O p—| H
\ 7/
S COOH - \ COOH °
Proceso 5 Me Proceso 6 Me

F F
57 I-74

N O =N OH
. \_7
Compuesto \ COOEt COOEt
57 T 8D g — Mé
F
58 I

Proceso7 F Proceso 8
75

Proceso 1

Se adicioné 5,7-dibromo-8-hidroxiquinolina 562 (6.04 g, 20.0 mmol) a uné
suspension de hidruro de sodio (960 mg, 24 mmol) en THF (160 ml), y se agitd
la mezcla por 2 horas a temperatura ambiente. Después del enfriamiento hasta
-78°C, se adicion6 a la mezcla de reaccién gota a gota n-butillitio (solucioén
hexano 1.6 M, 13.8 ml). Después de agitar por 15 minutos, se adicion6 a la
mezcla de reaccién gota a gota una solucién de yoduro de metilo (3.4 g, 24
mmol) en THF (15 ml). Luego de agitar por 2 horas, la reaccién se enfrio con
una solucién de &cido clorhidrico 2N en THF (30 ml) gota a gota, y se permitié
calentarse a temperatura ambiente. Después se adicioné a la reaccién gota a

aota solucidon de hidréaenocarbonato de sodio (100 ml). la fase acuosa ase

U I8
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separ6 y se extrajo con diclorometano (50 ml x 3). Las fases organicas
combinadas se secaron sobre sulfato de sodio. Se retiré el solvente bajo
presion reducida para dar un residuo cristalino, que se lavé con cloroformo-
diisopropiléter para dar el compuesto 53 (3.8 g, 16 mmol, 80%) como cristales

café palido.

Proceso 2

Se adicion6 carbonato de potasio (4.2 g, 30.4 mmol) y yoduro de metilo
(2.58 g, 18.2 mmol) a una soluc_:ién del compuesto 53 (3.60 g, 15.2 mmol)
obtenido mediante el proceso 1, en DMF (30 ml), y la mezcla se agit6 por 3
horas a temperatura ambiente. Después de la adiéién de agua a la mezcla de
reaccion, se recolectaron los cristales precipitados y se lavaron con agua. Los
cristales se disolvieron en acetato de etilo, se secaron sobre sulfac de
magnesio y se trataron con carbén activado. Se obtuvo un residuo cristalino por
evaporacion bajo presion reducida. Se extrajo un filtrado acuosa con acetato de
etilo, se lavé y se secd. Se retird el solvente bajo presién reducida para dar un
aceite purpura. El residuo cristalino y el aceite purpura se combinaron y se
sometieron a cromatografia en columna con silica gel. Se concentraron las
fracciones que contenian el compuesto deseado eluido con hexano-acetato de
etilo (2:1 viv) bajo presién reducida para dar el compuesto 54 (2.57 g, 10.2

mmol, 67%) como cristales amarillo palido.

Proceso 3

Se adiciné bromo (1.19 g, 11.2 mmol) a una solucién del compuesto 54
(1.4 g, 5.6 mmol), obtenido mediante el proceso 2 en tetracloruro de carbono (8
ml) a temperatura ambiente, y se reflujé la mezcla por 1 hora. Después del

enfriamiento a temperatura ambiente. se adiciond a la reaccién aota a aota

W
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piridina (886 mg, 11.2 mmol). EI completo se reflujé por 4 horas, y una fase
organica se separé por decantacion después de enfriar. Se adicion6 gota a
gota al residuo oleoso solucion de hidroxido de sodio 2N (10 ml, 40 mmol), y el
completo se extrajo con diclorometano y se lavé, se seco la fase orgénicé

combinada. Se obtuvo un produ‘cto crudo como un aceite por evaporaciéon bajo

presion reducida y se sometié a cromatografia en columna con silica gel. Se-

concentraron las fracciones que contenian el compuesto eluido con hexano-
acetato de etilo (3:1 v/v) bajo presién reducida para dar el compuesto 55 (470

mg, 1.4 mmol, 25%) como cristales amarillo palido

Proceso 4

Se adicion6 el compuesto 43 (283 mg, 1.2 mmol) obtenido mediante el
proceso 3 del Ejemplo 8, solucion de carbonato de potasio 2M (1 ml, 2mmol),
acetato de paladio (11 mg, 0.05 mmol) y trifenilfosfina (26.2 mg, 0.1 mmol) a
una solucién del compuesto 55 (331 mg, 1 mmol) obtenido mediante el proceso
3 en DMF (4 ml) a temperatura ambiente, y se agit6 la mezcla por 30 minutos a
60°C. Se adicioné el compuesto 45 (28.3 mg, 0.12 mmol), acetato de paladio
(11 mg, 0.05 mmol) y trifenilfosfina (26.2 mg, 0.1 mmol) a la mezcla de reaccion
y el completo se agitd bajo calentamiento por 2 horas. Después del
enfriamiento, la mezcla de reaccién se virtié en agua helada y el completo se
extrajo con acetato de etilo, se lavd y se secé. Se obtuvo un producto crudo
como un aceite amarillo por evaporacion bajo presion reducida y se sometié a
cromatografia en columna con silica gel. Se concentraron las fracciones que
contenian el compuesto eluido con hexano-acetato de etilo (4:1 viv) bajo
presion reducida para dar el compuesto 56 (250 mg, 0.68 mmol, 68%) como

cristales amarillo palido

9/20
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Proceso 5

El compuesto 56 (290 mg, 0.81 mmol) se hizo reaccionar de la misma
manera que en el proceso 5 del Ejemplo 18 para dar el compuesto 57 (175

mg, 0.54 mmol, 66%) como cristales amarillo palido.

Proceso 6

El compuesto 57 (50 mg, 0.15 mmol) se hizo reaccionar de la misma
manera que en el proceso 6 del Ejemplo 18 para dar el compuesto |-74 (36
mg, 0.12 mmol, 80%) como cristales amarillo palido.
P.f.:235-238°C Solvente de recristalizacion: diisopropiléter-acetato de etilo
Analisis elemental para C1gH14FNO3(H,0)o 2(acetato de etilo)o 15
Calc. (%): C, 68.08; H, 4.79; N, 4.23; F, 5.79.
Encont. (%):C, 68.23; H, 4.43; N, 4.23; F, 5.53.
NMR (DMSO-ds) 6: 2.51 (3H, s), 4.24 (2H, m), 7.10-7.22 (2H, m), 7.30-7.50
(2H, m), 7.69 (1H, s), 8.34-8.44 (1H, m), 8.80-8.90 (1H, m).

Proceso 7
Ei icompu'c-:-sto 57 (115 mg, 0.35 mmol) se hizo reaccionar de la misma
manera qkué en el proceso 1 del Ejemplo 19 para dar el compuesto 58 (80 mg

0.23 mmdl, 65%) como cristales amarillo palido.

Proceso 8

El compuesto 58 (80 mg, 0.23 mmol) se hizo reaccionar de la misma:

manera que en el proceso 2 del Ejemplo 19 para dar el compuesto I-75 (19
mg, 0.06 mmol, 24%) coma cristales amarillo palido.

P.f.:74-75°C Solvente de recristalizacion: diisopropiléter

NMR (CDCls) 8: 1.47 (3H, t, J= 7.2 Hz), 2.51 (3H, s), 4.19 (2H, s), 4.48 (2H, dd,
J=7.2,7.2 Hz), 6.96-7.06 (2H, m), 7.14-7.22 (2H, m), 7.69 (1H, s), 7.76-8.00
(1H, m), 8.84-8.90 (1H, m).

Ejemplo 24

L2/
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Compuesto I-76, |-77
\—/ OH = \0 N \0
Br —— \ / Br —_— \ /
Proceso 1 Proceso 2 Br
B Br PH
52 58 59
\ .
- o) _ \O .
— YY" NYcooH —— I\ ookt
Proceso 3 Ph Proceso 4 PH
- 60 61

\

L2

-N O | =N O
Br N\ 7/
\ 4 coort , COOEt
Proceso 5 Proceso 7 F PHh

Ph

62 64

= OH \-/ OH '
W,
' COOEt COOH
Proceso 8 F

Proceso 9 F
I-76 -77
F_@__,Br D ZnBr
Proceso 6
42 63

Proceso 1

Se adicion6 carbonato de potasio (27.6 g, 200.0 mmol) y yoduro de
metilo (15.6 g, 110 mmol) a una solucién de 5,7-dibromo-8-hidroxiquinolina 52
(30.3 g, 100.0 mmol) en DMF (160 ml), y la mezcla se agitd por 5 horas a
temperatura ambiente. Después de la adicién de agua a la mezcla de reaccion,

se recolectaron los cristales precinitados v se lavaron con aaua. Los cristales
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se disolvieron en acetato de etilo, se secaron sobre sulfato de magnesio y se
trataron con carbon activado. El solvente se evapor6é bajo presion reducida
para dar el compuesto crudo 59 (28.3.0 g, 89.3 mmol, 89 %) como cristales

incoloros.

Proceso 2

Se adiciond solucién de carbonato de potasio 2M (10 ml, 20 mmol),
tetraquis(trifenilfosfina)paladio(0) (350 mg, 0.3 mmol) y acido fenilboronico
(1.46 g, 12 mmol) a una solucién del compuesto 59 (3.17 g, 10 mmol) en
tolueno (100 ml-10 ml) y se agit6 la mezcla por 40 horas a 110°C. Luego la
mezcla de reaccion se virtié en agua helada, el completo se agitdé por 5 minutos
y se extrajo con tolueno, se lavé con agua y se sec6 sobre sulfato de
magnesio. Se obtuvo un producto crudo como un aceite amarillo por
evaporacion bajo presién reducida y se sometié a cromatografia en columna
con silical gel. Se concentraron las fracciones que contenian el compuesto
deseado éiUido con hexano-acetato de etilo (4:1 v/v) bajo presién reducida para

dar el compuesto 60 (2.0 g, 6.4 mmol, 64%) como cristales incoloros.

Proceso 3
El compuesto 60 (1.8 g, 5.7 mmo!) se hizo reaccionar de la misma
manera que en el proceso 5 del Ejemplo 18 para dar el compuesto 61 (1.18 g,

4.2 mmol, 74%) como cristales amarillo palido.

Proceso 4
El compuesto 61 (860 mg, 3.1 mmol) se hizo reaccionar de la misma
manera que en el proceso 1 del Ejemplo 19 para dar el compuesto 62 (820

ma. 0.27 mmol. 86%) como cristales amarillo palido.

LfZJ’
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Proceso 5
El compuesto 62 (830 mg, 2.7 mmol) se hizo reaccionar de la misma
manera que en el proceso 3 del Ejemplo 23 para dar el compuesto 64 (650

mg, 1.68 mmol, 62%) como cristales amarillo palido.

Proceso 6

El compuesto 53 (831 mg, 2.7 mmol) se hizo reaccionar de la misma

manera que en el proceso 3 del Ejemplo 24 para dar el compbesto 36 (650 -

mg, 1.68 mmol, 66%) como cristales amarillo sélido.

Proceso 7

Se adicion6 acetato de paladio (11 mg, 0.05 mmol), trifenilfosfina (26 mg,
0.1 mmol) y una solucién del compuesto 63 en TF (2 ml) obtenido mediante el
proceso 6, a una solucion del compuesto 64 a (300 mg, 0.78 mmoi) obtenido
mediante el proceso 5 en THF (10 ml), y se agit6 la mezcla por 90 minutos a
60°C. Después el enfriamiento, la mezcla de reaccién se enfrié con solucién de
hidrogenocarbonato de sodio, se extrajo con acetato de etilo, se lavé con agua
y se seco sobre sulfato de magnesio. Se obtuvo un producto crudo como un
aceite an;arillo por evaporacion bajo presion reducida y se sometié6 a

cromatografia en columna con silica gel. Se concentraron las fracciones que

contenian el compuesto deseado eluido con hexano-acetato de etilo (3:1 viv) a

presion reducida para dar el compuesto 65 (280 mg, 0.67 mmol, 86 %) como

un aceite amarillo.

Proceso 8
El compuesto 65 (280 mg, 0.67 mmol) se hizo reaccionar de la misma
manera que en el Proceso 2 del Ejemplo 19 para dar el corﬁpuesto I-76 (91 mg,
0.23 mmol, 34 %) as cristales amarillo palido.
P.f..101-103 °C Solvente de recristalizacién: diisopropiléter
Anélisis elemental para CzsH20FNO3(H20)o0.2
Calc. (%): C, 74.13; H, 4.85; N, 3.25; F, 4.35.
Encontr. (%): C, 73.92; H, 4.85; N, 3.25; F, 4.35.

et
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NMR (CDCl3) &: 1.44 (3H, t, J=7.2 Hz), 4.08 (2H, s), 4.48 (2H, dd, J=7.2, 7.2
Hz), 6.90 — 7.04 (2H, m), 7.05 — 7.14 (2H, m), 7.38 — 7.50 (5H, m), 7.85 (1H, s),
7.90 ~7.94 (1H, m), 8.80 - 8.84 (1H, m).

Proceso 9
Se adicion6 solucién de hidroxido de litio 4 N (0.5 ml, 2 mmol) a una

| solucién del compuesto I-76 (28 mg, 0.067 mmol) obtenida mediante el

Proceso 8 en etanol (2 ml), y se agit6 la mezcla por 3 horas a 70 °C. Se
obtuvo un residuo amarillo por evaporacion bajo presién reducida, se extrajo
con acetato de etilo, se lavé con agua y se secé sobre sulfato de sodio. El
residuo cristalino verde brillante obtenido por evaporaciéon bajo presién
reducida se lavé con acetato de etilo para dar el compuesto crudo I-77 (20 mg,
0.054 mmol, 77 %) como cristales verde brillante.

P. f.: 221 - 224 °C Solvente de recristalizacion: acetato de etilo
NMR (DMSO-ds) 6: 4.20 (2H, s), 7.06 — 7.20 (2H, m), 7.22 — 7.36 (2H, m), 7.38
-~ 7.56 (5H, m), 7.78 (1H,s), 8.10 — 8.18 (1H, m), 8.80 - 8.12 (1H, m).

Ejemplo 25
Compuesto 1-78
' OH ‘
U0 et 000
Proceso 1 H AN
66 -78

Proceso 1

Se adicioné clorhidrato de 1-etil-3-(3-dimetilaminopropil)carbodiimida
(346 mg, 1.8 mmol) and 1-hidroxibenzotriazol (237 mg, 1.8 mmol) a una
suspension del compuesto 66 (284 mg, 1.5 mmol) en DMF (10 ml), y se agit6 la
muestra por 30 minutos a temperatura ambiente. Se adicion6 gota a gota
bencilamina (171 mg, 1.6 mmol) a la mezcla de reaccién bajo enfriamiento en
hielo, y el completo se agitdé por 60 minutos a temperatura ambiente. Se
adicion6 agua helada a la mezcla de reaccién y el completo se extrajo con
acetato de etilo, se lavé con agua y se sec6 sobre sulfato de sodio. Se retir6 el
solvente bajo presién reducida para dar un residuo cristalino, que se recristaliz6
de isopropanol para dar el compuesto |-78 (160 mg, 0.57 mmol, 38 %) como

25
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Analisis elemental para C1gH15FN2O,

Calc. (%): C, 69.67; H, 4.87; N, 9.03; F, 6.12.

Encontr. (%): C, 69.35; H, 4.77; N, 9.16; F, 5.99.

NMR (CDCl;3) &: 4.75 (2H, s), 7.25 ~ 7.45 (6H, m), 7.50 — 7.58 (1H, m), 8.25 -
8.35 (3H, m), 8.80 - 8.88 (1H, m).

Los compuestos I-79 — I-82 se sintetizaron de la misma manera que en

el Ejemplo 25.

OHO - I-719:R= I-81:R =

: OH

I-80: R = OMe |-82: R =
179 ~ 1-82 b N )F

Compuesto I-79

P.f.: 165+ 157 °C Solvente de recristalizacion: acetato de etilo

Andlisis elemental para C1gH12N202

Calc. (%): C, 72.72; H, 4.58; N, 10.60.

Encontr. (%): C, 72.57; H, 4.43; N, 10.67.

NMR (CDCl3) &: 7.12 - 7.20 (1H, m), 7.36 — 7.48 (3H, m), 7.56 — 7.60 (1H, m),
7.76 —~ 7.80 (2H, m), 8.20 - 8.38 (2H, m), 8.85 — 8.90 (1H, m), 9.86 — 9.96 (1H,
brs).

Compuesto I-80

~ P.f.: 169 — 171 °C Solvente de recristalizacion: acetato de etilo

Analisis elemental para C15H15N203(DMF)0,12

Calc. (%): C, 69.34; H, 5.37; N, 9.34.

— . oo -~ ma-m mam s s w s a At e a-
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NMR (DMSO-d¢) 5: 3.87 (3H, s), 4.56 — 4.6 (2H, m), 6.90 — 7.06 (2H, m), 7.24 —
7.31 (2H, m), 7.42 - 7.48 (1H, m), 7.64 ~ 7.70 (1H, m), 8.05 — 8.10 (1H, m),

8.36 —8.40 (1H, m), 8.82 — 8.86 (1H, m), 9.20 - 9.30 (1H, m).

Compuesto 1-81

P.f.. 218 — 220 °C Solvente de recristalizacion: cloroformo

NMR (DMSO-d;) 5: 4.50 — 4.6 (2H, m), 6.75 — 6.85 (2H, m), 7.26 — 7.30 (2H,
m), 7.40 — 7.48 (1H, m), 7.62 — 7.70 (1H, m), 8.05 — 8.10 (1H, m), 8.36 — 8.40
(1H, m), 8.88 — 8.96 (1H, m), 9.48 — 9.28 (1H, m), 9.60 — 9.74 (1H, brs).

Compuesto 1-82

P.f.: 156 — 158 °C Solvente de recristalizacion: acetato de etilo
Analisis elemental para C1gH15FN20-

Calc. (%): C, 69.67; H, 4.87; N, 9.03; F,6.12.

Encontr. (%): C, 69.35; H, 4.77; N, 9.16; F,5.99.

NMR (CDCls) 5: 2.94 — 3.00 (2H, m), 3.74 — 3.83 (2H, m), 6.98 — 7.06 (2H, m),

7.20 — 7.28 (2H, m), 7.38 - 7.40 (1H, m), 7.50 — 7.56 (1H, m), 7.84 - 7.94 (1H,

brs), 8.12 - 8.20 (2H, m), 8.80 — 8.86 (1H, m).

Los compuestos 1-83 — |I-104 se sintetizaron de la misma manera que en

el Ejemplo 10.

7
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oL oM
° N r2
N
H

1-83 ~ 1-104

:R= 94: R% = ' Rs =—C
1-84: R —C—@—F RS = Et .

1-95: R? = Me c
-85; R? = —C—O—F RS = CH(CH3)2 2 Mo

- - R2 = , Rs =-—C M
-86: R? = Mg R5 =—c@ 1-96: RZ = Me H;O- e
Hz
. J 1.97: R2=Me . R®=—C~¢ S
1-87: R%= Mg R® =—C_Q Ho
" l9s:RZ=Et .R°= -g_@_;:
I-88: R% = Mg R® =“C—©—CF3 . A
Ha 1.g9: RZ= N-propil | RE=—¢ <:> F
I-89: R? —@—F R® —C—O—F Ha
-89: = , = . 5
Ha I-100R" = isobutil ° R —-ﬁ;@—fz

|-90;: R% = Mg, R® =—c—< > i
Ha 1-101R? = . isopropil - B ="g-©—F
2

1-01: R% = Me R® =-—co-<:>
Ha -1 02R2 = CH2C02Et ) Rs = ——g—@—F
2

1-92: R?=H, R® = —C~( :>_F
H,
1-93: R? = OFy R® =0 )—F

He 1104R2 = CHoCH,COH , R° = ‘ﬁ‘@‘*‘
2

1-108R2 = CH,CH,CO,Et , R® =—S@—F
Compuest5 1-83
P.f.:220 - 224 °C Solvente de recristalizacién: etanol

Analisis elemental para Ca3H16F2N4O,. 2H,0

Calc. (%): C, 60.79; H, 4.44; N, 12.33; F, 8.36.

Encontr. (%): C, 60.33; H, 3.66; N, 12.02; F, 8.04.

NMR (DMSO-d;) &: 4.35 (2H, s), 4.40 (2H, s), 7.17 — 7.24 (4H, m), 7.26 (1H, d,
J=8.7 Hz), 7.42 - 7.48 (4H, m), 7.64 (1H, d, J=8.4 Hz).

Compuesto |-84

P.f.. 253 - 258 °C Solvente de recristalizacion: etanol
Andlisis elemental para CygH1sFN,O..

Calc. (%): C. 63.90: H. 4.47: F. 5.62: N. 16.56.
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NMR (DMSO-dg) &: 1.08 (3H, t, J=7.5 Hz), 2.24 (2H, q, J=7.5 Hz), 4.43 (2H, s),
7.21 (1H, d, J=8.7 Hz), 7.24 (2H, d, J=8.7 Hz), 7.48 (2H, dd, J=8.7, 5.4 H2),
7.93 (1H, d, J=8.7 Hz).

Compuesto |-85

P.f.: 242 - 246 °C Solvente de recristalizacion: isopropanol

Analisis elemental para C1oH17FN4O,. 0.5H,0

Calc. (%): C, 63.15; H, 56.02; F, 5.26; N, 15.50.

Encontr. (%): C, 63.27; H, 4.85; F, 5.14; N, 15.36.

NMR (DMSO-dg) 5: 1.38 (6H, d, J=6.9 Hz), 3.30 (1H, quint, J=6.9 Hz), 4.27 (2H,
s), 7.17 (1H, d, J=8.7 Hz), 7.20 (2H, dd, J=8.7, 1.2 Hz), 7.42 (2H, dd, J=9.0, 5.7
Hz), 7.61(1H, d, J=8.7 Hz).

Compuesto 1-86

P.f.:239 - 241 °C Solvente de recristalizacion: diisopropiléter
Andlisis eleniental para C17H13FN4O2.(H0)0.3

Calc. (%): C 61.93; H, 4.16; N, 16.99; F, 5.76.

Encontr. (%): C, 61.94; H, 3.91; N, 16.85; F, 5.67

NMR (DMSO-ds) d: 2.50 (3H, s), 4.40 (2H, s), 7.05 (1H, d, J=7.2 Hz), 7.18 —

7.29 (2H, m), 7.36 — 7.51 (3H, m), 12.51 (1H, br).

Compuesto I-87

P.f.: 283 — 284 °C Solvente de recristalizacion: metanol
Analisis elemental para C17H13FN4O2(H20)0.2

Calc. (%): C, 62.27; H, 4.12; N, 17.09, F, 5.79.

Encontr. (%): C, 62.14; H, 3.85; N, 17.02; F, 5.67

NMR (DMSO-dr) 6: 2.51 (3H. s). 4.43 (2H. s). 7.09 - 7.19 (2H. m). 7.24 - 7 .31

24
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Compuesto |-88

P.f..275 - 276 °C Solvente de recristalizacién: metanol

Analisis elemental para C1gH13F3N4O;

Calc. (%): C, 57.76; H, 3.50; N, 14.97; F, 15.23

Encontr. (%): C, 57.71; H, 3.27; N, 15.00; F, 15.31

NMR (DMSO-ds) 6: 2.51 (3H, s), 4.52 (2H, s), 7.05 (1H, d, J=8.4 Hz), 7.48 (1H,

d, J=8.4 Hz), 7.65 (2H, d, J=8.1 Hz), 7.76 (2H, d, J=8.1 Hz), 12.53 (1H, s).

Compuesto 1-89

P.f.:294 - 298 °C Solvente de recristalizacién: isopropanol

Andlisis elemental para CpH14F2N4O,.

Calc. (%): C, 65.35; H, 3.49; F, 9.40; N, 13.86.

Encontr. (%): C, 54.37; H, 3.46; F, 8.40; N, 10.91.

NMR (DMSO-de) 6: 4.42 (2H, s), 7.19 - 7.25 (2H, m), 7.31 (1H, d, J=8.7 Hz),

7.45-7.52 (4H, m), 7.63 (1H, d, J=8.4 Hz), 8.29 (2H, dd, J=9.0, 5.4 Hz).

Compuestd {-90

P.f.: 252 — 254 °C Solvente de recristalizacion: etanol

Analisis elemental para: C17H20N4O2.(H20)0.3

Calc. (%): C, 64.25; H, 6.53; N, 17.63.

Encontr. (%): C, 64.02; H, 6.14; N, 17.53.

NMR (CD;0D) &6: 1.06 — 1.36 (5H, m), 1.67 — 1.96 (6H, m), 2.86 (2H, d, J=6.9
Hz), 4.91 (3H, s), 7.14 (1H, d, J=8.4 H2), 7.57 (1H, d, J=8.4 H2).

Compuesto I-91
'P.f.:212 — 214 °C Solvente de recristalizacién: metanol

Analisis elemental para C17H1aN4O1.(H-O¥n 2
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. NMR (CDsOD) &: 2.53 (3H, s), 5.41 (2H, s), 6.99 ~ 7.04 (1H, m), 7.08 — 7.15

(3H, m), 7.30 - 7.35 (2H, m), 7.58 (1H,d, J=8.7 Hz).

Compuesto 1-92

P.f.: 249 - 252 °C Solvente de recristalizacion: metanol — acetonitrilo — agua
Analisis elemental para C1gH11FN4O2

Calc. (%): C, 61.93; H, 3.57; N, 18.06; F, 6.12.

Encontr. (%): C, 61.58; H, 3.61; N, 18.04; F, 6.01.

NMR (DMSO-ds) 5: 4.40 (2H, s), 7.22 (2H, m), 7.30 (1H, d, J=8.4 Hz), 7.47 (2H,
m), 7.63 (1H, d, J=8.4 Hz), 8.68 (1H, s), 10.85 (1H, brs).

IR (KBr) : 3427, 1639 cm™.

Compuesto 1-93
P.f.: 279 — 281 °C Solvente de recristalizacién: acetato de etilo

Analisis elemental para C17H10F4N;02

Calc. (%): C; 53.98; H, 2.66; N, 14.81; F, 20.09. -

Encontr. (%): C, 53.93; H, 2.57; N, 14.83; F, 19.80.
NMR (DMSO-dg) 6: 4.40 (2H, s), 7.21 (2H, m), 7.29 (1H, d, J=8.4 Hz), 7.46 (2H,
m), 7.73 (1H, d, J=8.4 Hz), 11.09 (1H, brs), 14.36 (1H, brs).

IR (KBr) : 3400, 1644 cm™.

Compuesto |-94

P.f:119-121°C Solvente de recristalizacién: etanol

Analisis elemental para C1gH1gN4O2

Calc. (%): C, 67.49; H, 5.03; N, 17.49.

Encontr. (%): C, 63.81; H, 5.49; N, 15.71.

r‘\JMR (DMSO-dk) &: 2.36 (3H. s). 2.50 (3H. s). 4.35 (2H. s). 7.06 (2H. m). 7.21

Y3/
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Compuesto 1-95

P.f.. 222 - 224 °C Solvente de recristalizacion: etanol

Analisis elemental para C18H16N402

Calc. (%): C, 67.49; H, 5.03; N, 17.49.

Encontr. (%): C, 66.77; H, 4.95; N, 17.28.

NMR (DMSO-dg) 6: 2.30 (3H, s), 2.51 (3H, s), 4.32 (2H, s), 7.16 (5H, m), 7.45
(1H, d, J=7.8 Hz), 12.50 (1H, brs).

Compuesto 1-96

P.f.: 257 — 259 °C Solvente de recristalizacién:‘etanol

Analisis elemental para C1gH1sN4O2

Calc. (%): C, 67.49; H, 5.03; N, 17.49.

Encontr. (%): C, 66.27; H, 4.86; N, 17.17.

NMR (DMSO-ds) &: 2.29 (3H, s), 2.51 (3H, s), 4.32 (2H, s), 7.05 (1H, d, J=7.7
Hz), 7.18 (2H, d, J=7.8 Hz), 7.44 (1H, d, J=8.1 Hz), 7.18 (2H, d, J=7.8 Hz),

12.52 (1H, brs).

Compuesto |-97

P.f.: 250 — 252 °C Solvente de recristalizacién: metanol

Analisis elemental para C15H12N402S

Calc. (%): C, 57.68; H, 3.87; N, 17.94; S, 10.27.

Encontr. (%): C, 57.54; H, 3.76; N, 17.79; S, 10.19.

NMR (CD3OD) &: 2.57 (3H, s), 4.37 (2H, s), 7.10 (1H, brs), 7.13 —= 7.15 (1H, m),

7.37 -7.38 (1H, m), 7.42 - 7.35 (1H, m), 7.53 (1H, d, J=8.4 Hz).

Comnuesto 1-98
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Calc. (%): C, 63.90; H, 4.47; N, 16.56; F, 5.62.

Encontr. (%): C, 64.08; H, 4.08; N, 16.55: F, 5.59.

NMR (CDCls) &: 1.47 (3H, t, J=7.6 Hz), 3.00 (2H, q, J=7.6 Hz), 4.28 (2H, s),
7.06 (2H, m), 7.23 (1H, d, J=8.5 Hz), 7.35 (2H, m), 7.51 (1H, d, J=8.5 Hz).

Compuesto 1-99

P.f.:214 - 216 °C Solvente de recristalizacion: etanol
Anélisis elemental para C1gH15FN,O;

Calc. (%): C, 64.76; H, 4.86; N, 15.90; F, 5.39.

Encontr. (%): C, 62.76; H, 4.55; N, 15.34; F, 5.17.

NMR (CDCl3) 6: 1.04 (3H, t, J=7.4 Hz), 1.91 (2H, m, J=7.5 Hz), 2.93(2H, t,

J=7.6 Hz), 4.27 (2H, ), 7.06 (2H, m), 7.22 (1H, d, J=8.4 Hz), 7.35 (2H, m), 7.50
(1H, d, J=8.6 Hz).

Compuestq 1-100

P.f.: 224 —:'226 °C Solvente de recristalizacién: etanol
Andlisis elemental para CzgH1sFN4O,

Calc. (%): C, 65.56; H, 5.23; N, 15.29; F, 5.19.
Encontr. (%): C, 65.49; H, 5.08; N, 15.20; F, 5.18.
NMR (CDCls) &: 1.02 (6H, d, J=6.7 Hz), 2.26 (1H, m, J=6.7 Hz), 2.82 (2H, d,
. J=7.3 Hz), 4.28 (2H, s), 7.07 (2H, m), 7.23 (1H, d, J=8.5 Hz), 7.36 (2H, m), 7.51
(1H, d, J=8.5 Hz).

Compuesto I-101
P. f.: 221 — 223 °C Solvente de recristalizacién: etanol
Andlisis elemental para CoH1gFN4O>

Calc. (%): C. 64.76: H. 4.86: N. 15.90: F. 5.39.
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NMR (CDCl) &: 1.48 (6H, d, J=7.0 Hz), 3.28 (1H, m, J=7.0 Hz), 4.28 (2H, s),
7.07 (2H, m), 7.24 (1H, d, J=8.9 Hz), 7.36 (2H, m), 7.51 (1H, dd, J=8.5, 0.6 Hz).

- Compuesto |-102

P.f.: 98 - 100 °C Solvente de recristalizacion: etanol

Analisis elemental para CzpH17FN4O4

Calc. (%): C, 60.60; H, 4.32; N, 14.13; F, 4.79.

Encontr. (%): C, 59.53; H, 4.19; N, 13.63; F, 4.68.

NMR (CDCl,) 6: 1.34 (3H, t, J=7.1 Hz), 4.12(2H, s), 4.28 (2H, s), 4.29 (2H, q,
J=7.2 Hz), 7.07 (2H, m), 7.20 (1H, d, J=9.5 Hz), 7.36 (2H, m), 7.54 (1H, d, J=9.5
Hz).

Compuesto 1-103

P.f.: 179 - 181 °C Solvente de recristalizacion: etanol
Andlisis eltieméntal para C1H1gFN4O4

Calc. (%): C, 61.46; H, 4.67; N, 13.65; F, 4.63.
Encontr. (%): C, 60.98; H, 4.44; N, 13.49; F, 4.51.
NMR (CDCl3) &: 1.27 (3H, t, J=7.2 Hz), 2.91 (2H, m), 3.26 (2H, m), 4.20 (2H, q,.
J=7.2 Hz), 4.27(2H, s), 7.07 (2H, m), 7.18 (1H, d, J=8.5 Hz), 7.36 (2H, m), 7.51

(1H, d, J=8.5 Hz).

Compuesto |-104

Analisis elemental para C1gHsFN4O,

Calc. (%): C, 59.69; H, 3.95; N, 14.65; F, 4.97.

Encontr. (%): C, 58.72; H, 3.73; N, 14.33; F, 4.78.

NMR (CDCI3) 86: 2.92 (2H, t, J=7.4 Hz), 3.21 (2H, t, J=7.4 Hz), 4.31 (2H, s), 7.08

(2H. m). 7.17 (1H. d. J=8.8 H2). 7.40 (2H. m). 7.52 (1H. dd. J=8.4. 0.7 H2).
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A W

N
H Proceso 1
67 68 £

Proceso 1

Se adicion6 hidruro de sodio (60 %, 68 mg, 1.70 mmol) y bromuro de 4-
fluorobencilo (319 mg, 1.70 mmol) a una solucién del compuesto 67 (440 mg,
1.30 mmol) en THF (4 ml) — DMF (1 ml) bajo enfriamiento en hielo, y se agité la
mezcla por 1 horas bajo enfriamiento en hielo y por 3 horas a temperatura
ambiente. La mezcla de reaccién se enfrié con agua y se extrajo con acetato

de etilo. La fase organica se separ6, se lavé con agua y se seco6 sobre sulfato

de sodio. Se'obtuvo un producto crudo por evaporacién a presion reducida y se”

someti6 a cromatografia en columna con silica gel. Se concentraron las
fracciones que contenian el compuesto deseado eluido con acetato de etilo
bajo presién reducida. El residuo cristalino se recristalizé de acetato de etilo. El
Compuesto 68 (191 mg, 0.430 mmol, 33 %) como cristales incoloros.

NMR (CDCly) 8: 2.57 (3H, s), 4.26(2H, s), 4.41 (3H, s), 5.28 (2H, s), 6.94 (1H, d,
J=8.4 Hz), 7.01-7.06 (6H, m), 7.36 (2H, dd, J=9.0, 5.7 Hz), 7.71 (1H, d, J=8.4
Hz).

Proceso 2
El compuesto I-105 se sintetiz6 de la misma manera que en el Proceso 1

del Eiemplo 4.

/35
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Calc. (%): C, 66.66; H, 4.20; F, 8.79; N, 12.96.

Encontr. (%): C, 66.57; H, 4.13; F, 8.57; N, 12.92.

NMR (DMSO-de)d: 2.53 (3H, s), 4.37 (2H, s), 5.48 (2H,s), 7.13 — 7.20 (6H, m),
7.21 (1H, d, J=9.0 Hz), 7.44 (2H, dd, J=8.7, 5.4 Hz), 7.52 (1H, d, J=8.7 Hz).

Los compuestos [-106 - |-121 se sintetizaron de la misma manera que

en el Ejemplo 26.

F

Q—(’N.lN OH
N

- OJ\@: >Me
N

'}{1
1-106 ~ 1-121
I-106:R" = n-oroilo 1-114:R" = CH,COLH
I-107:R' = isopropilo -115:R! = CH,CONH,
I-108:R' = Me 1-116:R' = CH,CONHEt
I-109:R! = CH,OEt I-117: R = CH,CH,CH,CONH,
-110{R" = isobutilo -118: R = CHCH,CH,OCH,CH=CH,

1-11 1‘: R1 = UH20H20H2002Et 1-119; R1 = CH2CH2CH20H

I-112:R! = CH,CH,CH,CO,H - 9
1-120:R" = CH2CH2CH2-N;>i>

1-113:R' = CH,CO,Et
I-121:R' = CONMe, o}

Compuesto I-106
P.f.: 165 - 166 °C Solvente de recristalizacién: etanol — dietiléter
Andlisis elemental para CzoH1gFN4O;
Calc. (%): C, 65.56; H, 5.23; F, 5.19; N, 15.29.
Encontr. (%) C, 65.70; H, 5.19; F, 5.05; N, 15.27.
NMR (DMSO-dg) &: 0.87 (3H, t, J=7.4 Hz), 1.73 (2H, sextet, J=7.2 Hz), 2.58
(3H, s), 4.14 (2H, t, J=7.2 Hz), 4.37 (2H, s), 7.16 (1H, d, J=8.4 Hz), 7.17 - 7.23
(2H, m), 7.45 (2H, dd, J=8.7, 5.4 Hz), 7.52 (1H, d, J=8.7 Hz).
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Andlisis elemental para CoH1gFN4O2

Calc. (%): C, 65.56; H, 5.23; F, 5.19; N, 15.29.

Encontr. (%): C, 65.59; H, 5.19; F, 4.96; N, 15.22.

NMR (DMSO-ds) &: 1.55 (6H, d, J=6.9 Hz), 2.58 (3H, s), 4.37 (2H, s), 4.74 (1H,
quint, J=6.9 Hz), 7.17 - 7.23 (2H, m), 7.29 (1H, d, J=8.7 Hz), 7.48 (2H, dd,

J=8.4, 5.4 Hz), 7.48 (1H, d, J=8.4 Hz).

Compuesto 1-108

P.f.. 240 — 243 °C Solvente de recristalizacion: etanol

Analisis eIemAental para CqgH1sFN4O;

Calc. (%): C, 63.90; H, 4.47; F, 5.62; N, 16.56.

Encontr. (%): C, 63.63; H, 4.50; F, 5.46; N, 16.33.

NMR (DMSO-ds) &: 2.54 (3H, s), 3.73 (3H, s), 4.37 (2H, s), 7.14 (1H, d, J=8.4

Hz), 7.17 — 7.23 (2H, m), 7.45 (2H, dd, J=9.0, 5.4 Hz), 7.53 (1H, d, J=8.4 Hz).

Compuesfb 1109

P.f.: 195 — 197 °C Solvente de recristalizacion: acetato de etilo
Analisis elemental para C2oH1gFN4O3

Calc. (%): C, 62.82; H, 5.01; F, 4.97; N, 14.65.

Encontr. (%): C, 62.64; H, 5.00; F, 4.83; N, 14.52.

NMR (CDCl3) &: 1.17 (3H, t, J=7.0 Hz), 2.68 (3H, s), 3.46 (2H, q, J=7.0 Hz),
4.37 (2H, s), 5.47 (2H, s), 7.01 (1H, d, J=8.7 Hz), 7.03 — 7.09 (2H, m), 7.35 (2H,
dd, J=8.7, 5.4 Hz), 7.53 (1H, d, J=8.7 Hz).

Compuesto |-110

P. f.: 203 — 205 °C Solvente de recristalizacién: acetato de etilo

Andlisis elemental para C21H21FN40,.0.5H,0

Calc. (%): C. 65.07: H. 5.67: F. 4.90: N. 14.45.
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NMR (CDCls) 3: 0.96 (6H, d, J=6.6 Hz), 2.20 (1H, m), 2.62 (3H, s), 3.88 (2H, d,
J=7.5 Hz), 4.37 (2H, s), 6.87 (1H, d, J=8.4 Hz), 7.03 - 7.09 (2H, m), 7.35 (2H,

dd, J=8.7, 5.4 Hz), 7.49 (1H, d, J=8.4 Hz).

. Compuesto 1-111

P.f.: 154 — 156 °C Solvente de recristalizacion: etanol

Andlisis elemental para Cz3H23FN4O4.1.1H20

Calc. (%): C, 60.28; H, 5.54; F, 4.15; N, 12.23.

Encontr. (%): C, 59.97; H, 5.08; F, 4.37; N, 12.10.

NMR (CDCl3) &: 1.26 (3H, t, J=7.0 Hz), 2.10 (2H, quint, J=7.1 Hz), 2.36 (2H, t,
J=6.7 Hz), 2.62 (3H, s), 4.15 (2H, q, J=7.2 Hz), 4.17 (2H, t, J=7.4 Hz), 4.27 (2H,
s), 6.94 (1H, d, J=8.7 Hz), 7.03 — 7.09 (2H, m), 7.34 (2H, dd, J=8.7, 5.4 Hz),

7.51 (1H, d, J=8.7 Hz).

Compuesto |-112

P.f.:219 - 221°C Solvente de recristalizacion: metanol
Analisis elém‘ental para Ca1H1gFN4O4.

Calc. (%): C, 61.46; H, 4.67; F, 4.63; N, 13.65.

Encontr. (%): C, 61.38; H, 4.57: F, 4.43; N, 13.59.

NMR (DMSO-di) 6: 1.92 (2H, quint, J=7.3 Hz), 2.30 (2H, t, J=7.2 Hz), 2.55 (3H,
s), 4.19 (2H, t, J=7.3 Hz), 4.37 (2H, s), 7.17 (1H, d, J=8.4 Hz), 7.17 - 7.23 (2H,

m), 7.45 (2H, dd, J = 8.7, 5.4 Hz), 7.63 (1H, d, J= 8.7 Hz). -

Compuesto [-113
P. f.: 246 — 248 °C Solvente de recristalizacién: metanol
Analisis elemental para C,1H1gFN4O,.

Calc. (%): C. 61.46: H. 4.67: FF. 4.63: N. 13.65.

3%
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NMR (DMSO-ds) 8: 1.22 (3H, t, J = 7.2 Hz), 2.51 (3H, s), 4.18 (2H, q, J = 7.1
Hz), 4.37 (2H, s), 5.21 (2H, s), 7.14 (1H, d, J = 8.7 Hz), 7.17 - 7.23 (2H, m),
7.45 (2H, dd, J = 8.7, 5.4 Hz), 7.53 (1H, d, J = 8.4 Hz).

Compuesto |-114 -

P.f.: 291 - 292 °C Solvente de recristalizacién: metanol

Analisis elemental para CigH1sFN4O4.1.4H,0

Calc. (%): C, 55.99; H, 4.40; F, 4.66; N, 13.75.

Encontr. (%): C, 55.69; H, 4.10; F, 4.45; N, 13.49.

NMR (DMSO-dg) 6: 2.48 (3H, s), 4.37 (2H, s), 5.09 (2H, s), 7.14 (1H, d, J = 8.7
Hz), 7.17 - 7.23 (2H, m), 7.45 (2H, dd, J= 8.7, 5.4 Hz), 7.62 (1H, d, J = 8.7 Hz).

Compuesto 1-115

P. f.. 292 — 297 °C Solvente de recristalizacién: etanol
Andlisis elemental para C1gH16FN503.1.0H,0

Calc. (%): C, 57.14; H, 4.54; F, 4.76; N, 17.54.
Encontr. (%) C, 56.99; H, 4.22; F, 5.04; N, 17.49. )
NMR (DMSO-ds) 5: 2.48 (3H, s), 4.37 (2H, s), 4.84 (2H, s), 7.06 (1H, d, J = 8.7
Hz), 7.17 - 7.23 (2H, m), 7.40 (1H, brs), 7.45 (2H, dd, J=87, 54 Hz), 7.52

(1H, d, J = 8.7 Hz), 7.78 (1H, brs).

Compuesto |-116

P.f.: 292 — 295 °C Solvente de recristalizacion: etanol

Andlisis elemental para C,1H20FN503.0.8H20

Calc. (%): C, 59.51; H, 5.14; F, 4.48; N, 16.52.

Encontr. (%): C, 59.56; H, 4.73; F, 4.31; N, 16.69.

NMR (DMSO-ds) 5: 1.04 (3H, t, J = 7.2 Hz), 2.48 (3H, s), 3.07 — 3.16 (2H, m),
4,37 (2H, s), 4.83 (2H, s), 7.05 (1H, d, J = 8.4 Hz), 7.17 = 7.23 (2H, m), 7.45
(2H, dd, J= 8.7, 6.4 Hz), 7.52 (1H, d, J = 8.7 Hz), 8.35 (1H, t, J = 5.3 H2).
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Compuesto I-117

P.f.: 270 — 272 °C Solvente de recristalizaciéon: metanol

Analisis elemental para C,1H30FN503.0.2H,0

Calc. (%): C, 61.07; H, 4.98; F, 4.60; N, 16.96.

Encontr. (%): C, 61.15; H, 4.87; F, 4.44; N, 16.74.

NMR (DMSO-dg) 6: 1.91 (2H, quint, J = 6.9 Hz), 2.11 (2H, t, J = 7.2 Hz), 2.56
(3H, s), 4.17 (2H, t, J= 7.2 Hz), 4.37 (2H, s), 6.81 (1H, brs), 7.17 (1H,d, J= 8.4

Hz), 7.17 = 7.23 (2H, m), 7.45 (2H, dd, J = 8.7, 5.7 Hz), 7.52 (1H, d, J = 8.4 Hz).

Compues;to 1-118

P.f.: 128 - 130 °C Solvente de recristalizacién: etanol — dietiléter

Analisis elemental para Cy3H23FN4O;.

Calc. (%): C, 65.39; H, 5.49; F, 4.50; N, 13.26.

Encontr. (%): C, 65.36; H, 5.34; F, 4.38; N, 13.19.

NMR (CDCl3) 8: 2.06 (2H, quint, J = 6.1 Hz), 2.64 (3H, s), 3.33 (2H, t, J = 5.6

Hz), 3.92 - 3.95 (2H, m), 4.25 (2H, t, J = 6.6 Hz), 4.27 (2H, 5), 5.19 ~ 5.32 (2H,

m), 5.87 - 5.97 (1H, m), 6.93 (1H, d, J = 8.4 Hz), 7.03 — 7.08 (2H, m), 7.35 (2H,

dd, J=8.7,5.7 Hz), 7.50 (1H, d, J = 8.7 Hz).

Compuesto I-119

P.f.: 146 — 148 °C Solvente de recristalizacién: etanol

~ Analisis elemental para CyoH1sFN403.1.2H,0

Calc. (%): C, 59.46; H, 5.34; F, 4.70: N, 13.87.

Encontr. (%): C, §9.69; H, 5.45; F, 4.66; N, 12.92.

NMR (CDCly) &: 2.04 (2H, quint, J = 6.2 Hz), 2.66 (3H, s), 3.64 (2H, t, J = 5.7
Hz), 4.27 (2H, s), 4.28 (2H, t, J = 6.6 Hz), 6.97 (1H, d, J = 8.4 Hz), 7.03 — 7.08

(2H. m). 7.35 (2H. dd. J=8.7. 5.4 Hz). 7.51 (1H. d. J = 8.7 H2).

i



167

Compuesto 1-120

P.f.: 246 — 247 °C Solvente de recristalizacion: metanol

Anélisis elemental para CagH22FN504

Calc. (%): C, 65.75; H, 4.34; F, 3.71; N, 13.69.

Encontr. (%): C, 65.66; H, 4.34; F, 3.69; N, 13.69.

NMR (DMSO-d;) &: 2.08 (2H, quint, J = 6.9 Hz), 2.55 (3H, s), 3.66 (2H, t, J =
7.1 Hz),4.29 (2H,t, J=7.2 Hz), 4.37 (2H, s), 7.17 - 7.23 (2H, m), 7.19 (1H, d, J
= 8.7 Hz), 7.45 (2H, dd, J = 8.7, 5.4 Hz), 7.50 (1H, d, J = 8.7 Hz), 7.78 — 7.85

(4H, m).

Compuesto 1-121

P.f.. 245 - 249 °C Solvente de recristalizacion: etanol — acetato de etilo

NMR (CDCl; — CD30D) &: 2.67 (3H, s), 2.82 — 3.35 (6H, brs), 4.29 (2H, s), 6.88
(1H, d, J= 8.7 Hz), 7.03 - 7.09 (2H, m), 7.45 (2H, dd, J = 8.7, 6.4 Hz), 7.59 (1H,
d, J=8.7 Hz).

Ejemplo 27

Compuesto [-122

OMe ’ O OMe

MeOzCKjEN\}_ . HQNHNJ\@N»_
u Proceso 1 ” Proceso 2

69 - ‘ 70

pd

AN Me Q N-
HN-C N | Hn—< ) QH
v o= (I

H Proceso 3

Iz 2z
T

[ 1122

Proceso 1

g
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2 horas. Se adicioné hidrazina monohidratada (16.3 ml) a la mezcla de reaccion
y se reflujé por 3 horas. El solvente se retird bajo presion reducida para dar un
residuo cristalino café oscuro, due se lavdo con isopropanol par dar el
compuesto 70 (5.28 g, 24.0 mmol, 88 %) as cristales café palido

NMR (DMSO-dg) 5: 2.49 (3H, s), 4.36 (3H, s), 4.49 (2H, brs), 7.11 (1H,; d, J =

8.4 Hz), 7.59 (1H, d, J = 8.4 Hz), 9.14 (1H, brs), 12.45 (1H, brs).

Proceso 2

Se adiciond fenil isotiocianato (92 mg, 0.681 mmol) a una solucion del

compuesto 70 (150 mg, 0.681 mmol) en tolueno (3 ml) — THF (3 ml) — DMF (3

ml), y se agité la mezcla por 30 minutos a 80 °C. Se adicioné
diciclohexilcarbodiimida (155 mg, 0.749 mmol) a la mezcla de reaccion y el
completo se agitdé por 16 horas a 80 °C. La mezcla de reaccion se enfrié con
agua y se extrajo con acetato de etilo. La fase organica se separo, se lavo con
agua y salmuera, y se seco sobre sulfato de sodio. Se obtuvo un producto
crudo po; Vévaporacién bajo presion reducida y se sometié a cromatografia én
columna'con silica gel.. Se concentraron las fracciones que contenian el
compuesto deseado eludido con cloroformo — metanol (9:1 v/iv) bajo presiéh
reducida. El residuo cristalino se recristalizd de isopropanol para dar el
compuesto 71 (143 mg, 0.445 mmol, 65 %) como colores incoloros.
P.f.:231.5-233°C Solvente de recristalizacién: isopropanol

Analisis elemental para C17H1sNsO2

Calc. (%): C, 63.54; H, 4.71; N, 21.79.

Encontr. (%): C, 63.18; H, 4.67; N, 21.35.

NMR (DMSO-ds) &: 2.53 (3H, s), 4.32 (3H, brs), 6.98 — 7.03 (1H, m), 7.24 (1H,
brs), 7.34 - 7.39 (2H, m), 7.51 (1H, d, J = 8.7 Hz), 7.63 (2H, d, J = 8.7 Hz),

10.57 (1H. brs). 12.65 (1H. brs).
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Proceso 3
El compuesto 1-122 (75 mg, 0.244 mmol) se sintetizé6 como cristales a
partir del compuesto 71 (358 mg, 1.11 mmol, 22 %) de la misma manera que
en el proceso 1 del Proceso 1 del Ejemplo 4.
P.f.: >306 °C Solvente de recristalizacion: metanol
Analisis elemental para C1gH13N502.(H20)05
Calc. (%): C, 60.75; H, 4.46; N, 22.14.
Encontr. (%): C, 60.55; H, 4.49; N, 21.77.
NMR (CD3OD) &6: 2.61 (3H, s), 7.05 — 7.16 (2H, m), 7.36 — 7.41 (2H, m), 7.50 —

7.58 (3H, m).

El compuesto |-123 se sintetiz6 de la misma manera que en el Ejemplo

27.

F@
N-
HN-C ) OfH N
@)
\)._
' N

H
[-123

Compuesto [-123

P.f.: >300 °C Solvente de recristalizacién: metanol

Analisis elemental para C1gH12NF502.(H20)1.0

Calc. (%): C, 55.98; H, 4.11; N, 20.40; F, 5.53.

Encontr. (%): C, 56.01; H, 4.23; N, 20.16; F, 5.31.

NMR (DMSO-dg) 6: 2.57 (3H, s), 7.18 — 7.26 (3H, m), 7.47 (1H, d, J = 8.4 Hz),

7.62 —7.67 (2H, m), 10.81 (1H, brs).
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Ejemplo 28

Compuesto I-124

OMe Me
MeO,C NO, MeO,C NO,
— —_—
. NHAC Pproceso 1 NHAC Proceso 2-6
Cl &
72 73
Q_(INT\I OM_e‘ - b‘ll\l MeN
O N\)_ Proceso 7 N‘)——
) |
J H
74 75
F
NN OH
’ o) N
Proceso 8 N\>—
]
I-124

Proceso 1

~ Se adicion6 una solucion de tri-terc-butilfosfina (133 mg, 0.605 mmol) en
dioxano (6 ml) y tributilvinilestafio (3.15 ml, 10.5 mmol) a una suspension del
compuesto 72 (3.03 g, 10.0 mmol), fluoruro de cesio (3.45 g, 22.7 mmol) y
tris(dibencilideno acetona)dipaladio (0) (137 mg, 0.150 mmbl) en dioxanc (6 ml)
a temperatura ambiente, y se agité la mezcla por 24 horas a 100°C. La mezcla
de reaccion se filtr6 a través de silica gel y se lavé un residuo remanente con

acetato de etilo. Se obtuvo un producto crudo por evaporaciéon bajo presion

104
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reducida y se someti6 a cromatografia en columna con silica gel. Se
concentraron las fracciones que contenian el compuesto deseado eluido con
hexano — acetato de etilo (2:1 v/v) bajo presilon reducida para dar el compuesto
73 (419 mg, 14 %) como cristales amarillos.

NMR (CDCl3) &: 3.13 (3H, s), 3.98 (3H, s), 4.01 (3H, s), 5.57 (1H, d, J = 10.8

Hz), 5.92 (1H, d, J = 17.4 Hz), 6.57 (1H, d, J = 10.8, 17.4 Hz), 8.25 (1H, s).

Proceso 2 -6

El compuesto 74 se sintetiz6 de ia misma manera que en el Ejemplo 3 y

Proceso 7

Se ‘.’agité bajo atmoésfera de hidrégeno 1 atm una suspension del
compuest§ 74 (153 mg, 0.420 mmol) y carbon paladio al 10% (16.4 mg) en
metanol (5 ml) por 3 horas a temperatura ambiente. La mezcla de reaccion se
filtré, evapord bajo presién reducida y se sometié a cromatografia en columna
con silica gel. Se concentraron las fracciones que contenian el compuesto
deseado eluido con acetato de etilo — metanol (30:1 v/v) béjo presién reducida
para dar el compuesto 75 (111 mg, 72 %) como cristales incoloros.
NMR (CDCl3) 6: 1.34 (3H, t, J = 7.4 Hz), 2.66 (3H, s), 3.03 (2H, q, J = 7.4 Hz),

3.96 (3H, s), 4.19 (3H, s), 4.28 (2H, s), 7.04 (2H, m), 7.38 (2H, m), 7.54 (1H, s).

d4J
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Proceso 8

El compuesto 1-124 (71 mg, 64 %) se sintetizé como cristales incoloros a

partir del compuesto 75 (111 mg, 0.303 mmol) de la misma manera que en el '

Proceso 1 del Ejemplo 4.

P.f.:181—-182°C Solvente de recristalizacién: acetonitrilo

Analisis elemental para C1gH17FN4O-

Calc. (%): C, 64.76; H, 4.86; N, 15.90; F, 5.39.

Encont. (%): C, 65.15; H, 5.01; N, 16.32; F, 5.13.

NMR (DMSO-ds) &: 1.26 (3H, t, J = 7.4 Hz), 2.54 (3H, s), 3.02 (2H, q, J = 7.4
Hz), 3.91 (3H, s), 4.37 (2Hf s), 7.21 (2H, m), 7.27 (1Hk, s), 7.44 (2H, m), 10.39
(1H, brs).

IR (KBr) : 3421, 1621 cm™. '

Ejemplo 29

Compuesto 1-125

r7e
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HO MeO MeO
Ny Ny N
Eto,c~< 1 ————»Etozcm — HzNHW
o Proceso 1 o Proceso 2 O O
76 77 78
F
0 Me
MeQ -N Ny
— HN-NH e Ne NS
71 0 0O~
P Proceso 4
Proceso 3 0 O 80
79
HO N
— F NN/ )
Proceso S 0 O
-125
Proceso 1

Se adicion6 yoduro de metilo (3.50 ml, §6.2 mmol) a una suspension del
compuesto 76 (3.85 g, 18.6 mmol) descrito en la literatura (J. Heterocycl.
Chem., 23 665 — 668, (1986)) y carbonato de potasio (5.14 g, 37.2 mmol) en
acetona — DMF (4:1 v/v, 75 ml) a temperatura ambiente, y la mezcla se reflujo

por 2 horas. Después de la reaccién, la mezcla de reaccién se neutraliz6 con

~ 4cido clorhidrico 2 N bajop en enfriamiento en hielo, y el completo se extrajo

con acetato de etilo. La fase organica se secé sobre sulfato de sodio. Se
obtuvo un producto crudo por evaporacilén bajo presion reducida y se sometid
a cromatografia en columna con silica gel. Se concentraron las fraccionesque
contenian el producto deseado eluido con hexano — acetato de etilo (2:1 viv)
bajo presién reducida. El residuo cristalino se recristalizé6 de diisopropiléter -

hexano para dar el compuesto 77 (2.45 a. 60 %) como cristales incoloros.

Y
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NMR (CDCly) &: 1.44 (3H, t, J = 7.2 Hz), 4.47 (2H, q, J = 7.2 Hz), 4.57 (3H, s),
7.38 (1H, dd, J = 4.5, 8.7 Hz), 7.80 (1H, dd, J = 1.2, 8.7 Hz), 8.61 (1H, dd, J =

1.2, 4.5 H2).

Proceso 2

Se adicioné hidrazina monohidratada (5 ml) a una solucién del
compuesto 77 (2.37 g, 10.7 mmol) en etanol (25 ml) a temperatura ambiente, y
la mezcla se reflujé por 1 hora. Después, la mezcla de reaccién se enfrio a 0°C,
se recolectaron los cristales precipitados y se lavaron con etanol para dar el

compuesto 78 (1.59 g, 72 %) como cristales incoloros.

Proceso 3- .
Se adicion6 clorhidrato de 1-etil-3-(3-dimetilaminopropil)carbodiimida
(1.66 g, 8.66 mmol) a una suspension del compuesto 78 (1.59 g, 7.67 mmol),

acido p-fluorofenilacetico (1.33 g, 8.46 mmol) y 1-hidroxibenzotriazol (203 mg,

~ 1.50 mmol) in THF — DMF (4:1 v/v, 37.5 ml) a temperatura ambiente, y la

mezcla se agité por 2 horas. Se adicion6 agua (75 ml) gota a gota a la mezcla
de reacciébn a temperatura ambiente. Luego, se adiciond agua (75 ml) bajo
enfriamiento en hielo, se recolectaron los cristales precipitados y se lavaron on

agua para dar el compuesto 79 (2.36 g, 90 %) como cristales incoloros.

i
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NMR (DMSO-dg) 6: 3.55 (2H, s), 4.42 (3H, s), 7.16 (2H, m), 7.37 (2H, m), 7.55
(1H, dd, J = 4.7, 8.6 Hz), 8.11 (1H, dd, J = 1.2, 8.7 Hz), 8.65 (1H, dd, J = 1.2,

4.7 Hz), 9.96 (1H, brs), 10.30 (1H, brs).

Proceso 4

Se reflujé6 ‘una mezcla del compuesto 79 (314 mg, 0.915 mmol) vy
oxicloruro de fésforo (3 mi) por 3 horas. Se retir6 un exceso de oxicloruro de
fosforo bajo presién reducida para dar el residuo, al cual se adicioné agua
helada y se neutralizé con solucién de hidréxido de sodio 1N. Se recolectaron
los cristales precipitados, se lavaron con agua y recristalizaron de acetato de

etilo para dar el compuesto 80 (205 mg, 69 %) como cristales café palido.

NMR (CDCl;) &: 4.30 (2H, s), 4.57 (3H, s), 7.06 (2H, m), 7.36 (3H, m), 7.80

(1H, m), 8.62 (1H, m).

Proceso 5

E! compuesto 1-125 (82 %) se sintetiz6 como un cristal incoloro de la

misma manera que en el Proceso 1 del Ejemplo 4.
P.f.: 220 - 223 °C Solvente de recristalizacion: acetonitrilo
Andlisis elemental para C1gH10FN3O3

Calc. (%): C, 61.74; H, 3.24: N, 13.50; F, 6.10.

xanl
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Encont. (%): C, 61.73; H, 2.92; N, 13.51; F, 5.92.
NMR (DMSO-ds) &: 4.40 (2H, s), 7.22 (2H, m), 7.44 (2H, m), 7.54 (1H, dd, J =
4.5,84 Hz), 7.80 (1H,dd, J= 1.2, 8.4 Hz), 8.65 (1H,dd, J= 1.2, 4.5 Hz), 11.71

(1H, brs).

IR (KBr) : 3431, 1651 cm™,

V4

Ejemplo 30
Compuesto |-126
F

O MeO

MeQ NN Ny

O O  Proceso 1 81

79
L C HO N
Proceso 2 § 0~
l-126

Proceso 1

Se adicioné el reactivo de Lawesson (1.20 g, 2.82 mmol) a una
suspension del compljésto 79 (482 mg, 1.40 mmol) en tolueno (10 mi) a
temperatura ambiente \y se reflujo la muestra por 1 hora. Se obtuvo un
producto crudo por evaporacién bajo presion reducida y se sometié a

cromatografia en columna con silica gel. Se concentraron las fracciones que

40
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contenian el compuesto deseado eluido con cloroformo — metanol (50:1 v/v)
bajo presion reducida. El residuo cristalino se recristalizd de acetato de etilo —
hexano para dar el compuesto 81 (383 mg, 88 %) como cristales incqloros.

NMR (CDCl,) &: 4.49 (2H, s), 4.55 (3H, s), 7.06 (2H, m), 7.33 (2H, m), 734 (1H,
dd, J=47, 84 Hz), 7.83 (1H, dd, J = 1.2, 8.4 Hz), 8.58 (1H, dd, J = 1.2, 4.7

Hz).

Proceso 2
El compuesto [-126 (86 %) se sintetiz6 como cristales palidos, de la
misma manera que en el Proceso 1 del Ejemplo 4.

P.f.: 261 -~ 265 °C Solvente de recristalizacion: DMF — acetato de etild

~ Andlisis elemental para C1gH1gFN3O,S

Calc. (%):'C, 58.71; H, 3.08; N, 12.84; F, 5.80; S, 9.80.

Encont. (%): C, 68.47; H, 2.88; N, 12.75; F, 5.59; S, 9.54.

NMR (DMSO-dg) 6: 4.54 (2H, s), 7.21 (2H, m), 7.46 (2H, m), 7.52 (1H, dd, J =
4.7,8.4 Hz), 8.12 (1H, dd, J= 1.2, 8.4 Hz), 8.62 (1H, dd, J = 1.2, 4.7 Hz), 12.05
(1H, brs).

IR (KBr) : 3448, 1637 cm™.

Ejemplo 31

Compuesto 1-127
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N

XL — o TN—
ﬁ \ Proceso 1 ﬁ N\
|-62 1-127

Proceso 1

Se adicioné pentasulfuro de fésforo (282 mg, 1.27 mmol) a una
susupensién del compuesto 1-62 (393 mg, 1.16 mmol) en piridina (4 ml) a
temperatura ambiente, y la mezcla se reflujo por 6 horas. Se adicion6 a la

mezcla de reaccién agua (12 ml) y acido clorhidrico 2 N (4 ml) bajo

enfriamiento en hielo. Se recolectaron los cristales precipitados, se lavaron con

aguay se:~ recristalizaron de DMF para dar el compuesto 1-127 (111 mg, 27 %)
como crisfales incolorqg.

P. f.: >300 °C Solvente de recristalizacion: DMF

NMR (DMSO-ds) 8: 2.72 (3H, s), 3.80 (3H, s), 4.44 (2H, s), 7.19 (2H, m), 7.42

(2H, m), 9.21 (1H, s), 14.37 (1H, brs).

Ejemplo 32

Compuesto 1-128

s =
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82 Proceso 1 83 Proceso 2 84
OMe OMe
—— OHC
Gy —
Proceso 3
Proceso 4 Proceso 5
R
O OMe
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N\ ._____. —
P2 00 Mo O’\@N?—
87 Proceso 6 o Proceso 7
88 .
F

Q_«N'E“ OH
ads
0)-—

1-128
Proceso 1

Se adicioné una solucion de diisopropilamina (0.36 ml, 2.57 mmol) y N-

bromosuccinimida (4.57 g, 25.7 mmol) en diclorometano (150 ml) a una

solucion de 4-hidroxi-2-metilbenzoxazol 82 (3.83 g, 25.7 mmol) en
diclorometano (85 ml) a temperatura ambiente, y la mezcla se agitdé por 1 hora
a temperatura ambiente. Se adicion6 a la mezcla de reaccién agua y acido

colrhidrico al 10 % y el completo se extrajo con cloroformo. La fase organica

se lavo con acido clorhidrico al 10%, solucién de sulfito de sodio al 5 % y |

salmuera, y se sec6 sobre sulfato de magnesio. El residuo cristalino obtenido

\4s3



180

por evaporacion bajo presion reducida se lavé con hexano — diisopropiléter
(1:1viv)para dar el compuesto crudo 83 (4.83 g) como cristales incoloros.
NMR (CDCl) &: 2.71 (3H, s), 6.97 (1H, d, J = 8.4 Hz), 7.44 (1H, d, J = 8.4 Hz),

9.39 (1H, brs).

Proceso 2

Se adicion6 carbonato de potasio (3.68 g, 26.7 mmol) y yoduro de metilo

(1.91 ml, 30.8 mmol) a una solucion del compuesto 83 (4.67 g, 20.5 mmol) en °

DMF (40 ml) a temperatura ambiente, y la mezcla se agité por 1 hora a
temperatura ambiente.'Se adicioné a la mezcla de reaccién agua y &cido
clorhidrico al 10 %, y el completo se extrajo con acetato de etilo. La fase

organica se 1avé con &cido clorhidrico al 10 %, solucién de sulfito de sodio al

5% y salmuera, y se secé sobre sulfato de sodio. Se obtuvo un producto crudo

por evaporaciéon bajo presién reducida y se someti®6 a cromatografia en

columna con silica gel. Se recolectaron las fracciones que contenian el

compuesto deseado eluido con hexano — acetato de etilo (5:1 v/v) bajo presién

reducida para dar el compuesto 84 (3.46 g, 70 %) como un aceite incoloro.
NMR (CDCl,) &: 2.62 (3H, s), 4.38 (3H, s), 7.01 (1H, d, J = 8.7 Hz), 7.43 (1H, d,

J = 8.7 Ha).
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Proceso 3
Se adicion6 una solucién del compuesto 84 (740 mg, 3.06 mmol) en
dioxano (8 ml), una solucién de tri-terc-butilfosfina (37 mg, 0.183 mmol) en

dioxano (4 ml) y tributilvinilestaiio (0.98 ml, 3.36 mmol) a una mezcla de

- fluoruro de cesio (1.02 g, 6.73 mmol) y tris(dibenzilidenoacetona)dipaladio (0)

(42 mg, 0.0459 mmol), y se agité la mezcla por 15 horas a 80 °C bajo
atmoésfera de argon. Luego, se adicioné a la mezcla de reaccion diisopropiléter
y los materiales insolubles se filtraron, se concentré el filtrado. Se obtuvo un
producto crudo por evaporacién bajo presién reducida y se sometié a
cromatografia en columna con silica gel._. Se concentraron las fracciones que
contenian el compuesto deseado eluido con hexano — acetato de etilo (8:1 viv)
bajo presi6n-~ reducida para dar el compuesto 85 (260 mg, 45 %) como un aceite
incoloro.

NMR (CDCl3) 8: 2.60 (3H, s), 4.31 (3H, s), 5.24 (1H, dd, J = 11.4, 1.5 Hz), 5.68

(1H,dd, J=17.7,1.5 Hz), 7.08 (1H, d, J = 8.4 Hz), 7.11 (1H, dd, J= 17.7, 11.4 |

Hz), 7.42 (1H, d, J = 8.4 Hz).

Proceso 4
Se adicioné N-6xido de trimetilamina dihidratado (191 mg, 1.72 mmol),

agua (0.4 ml) y solucion de tetadxido de osmio al 5 % (0.40 ml, 0.0782 mmol) a

Yrs
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una solucién del compuesto 85 (296 mg, 1.56 mmol) in THF (8 ml) bajo
enfriamiento en hielo, y la mezcla se agitd por 2 horas a temperatura ambiente.
Se adicion6 a la mezcla de reaccidn tiosulfato de sodio al 5 % y el completo se

agité por 15 minutos a temperatura ambiente y se extrajo con acetato de etilo.

La fase organica se lavoé con acido clorhidrico al 10%, solucién suturada de -

hidrogenocarbonato de sodio y sélmuera, y secada sobre sulfato de sodio. El
solvente se retird bajo presion reducida para dar el diol intermediario (320 mg)
como un aceite café. Se adicioné una solucién de peryodato de sodio (362 mg,
1.69 mmol) en agua (3 ml) a una solucidén del diol intermediario (315 mg, 1.41
mmol) en THF (12 ml) bajo enfriamiento en hielo, y se agité la mezcla por 2
horas. Se adicion6 Agua la mezcla de reaccién y el completo se extrajo con

acetato de etilo. La fase organica se lavdé con agua, soluciéon saturada de

hidrégenocarbonato de sodio y salmuera, y se secé sobre sulfato de sodio. Se

retir6 el solvente bajo presién reducida para dar el compuesto 86 (245 mg,
82%) como cristales incoloros.
NMR (CDCl3) 0: 2.64 (3H, s), 4.49 (3H, s), 7.12 (1H, dd, J = 8.4, 0.9 Hz), 7.82

(1H, d, J = 8.4 Hz), 10.47 (1H, d, J = 0.9 Hz).
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Proceso 5

Se adicioné 2-Metil-2-buteno (4 ml), a solution de clorito de sodio (590
mg, 6.53 mmol) en agua (6 ml) y fosfato dihidrégeno de sodio dihidratado (783
mg, 5.02 mmol) a una solucién del compuesto 86 (240 mg, 1.26 mmol) en
metanol (5 ml) — dioxano (5 ml) a.temperatura ambiente, y' la mezcla se agité
por 6 horas. La mezcla de reaccién se enfrié con éolucién de tiosulfato al 5 %
y agitada por 10 minutos a temperatura ambiente, se acidificé con solucion de
acido citrico al 5 % y extraida con acetato de etilo. La fase orgéanica se lavo

con agua y salmuera, y secado sobre sulfato de sodio. El solvente se retiré bajo

presion reducida para dar el acido carboxilico intermediario (264 mg). El

compuesfo- 87 (330 mg, 74 %) se sintetizé como cristales incoloros a partir el
acido carboxilico intermediario (264 mg, 1.26 mmol) de la-misma manera que
en el Proceso 2 del Ejemplo 9.
Proceso 6

El compuesto 88 (128 mg, 77 %) se sintetizd como cristales incoloros a
partir del compuesto 87 (176 mg, 0.493 mmol) de la misma manera que en el
Proceso 3 del Ejemplo.
NMR (CDCl,) 8: 2.64 (3H, s), 4.26 (2H, s), 4.41 (3H, s), 7.04 (2H, m), 7.18 (1H,

d, J=8.4 Hz), 7.35 (2H, m), 7.79 (1H, d, J = 8.4 Hz).

Y5t
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Proceso 7

El compuesto 1-128 (79 mg, 67 %) se sintetizd6 como cristales incoloros
a partir del compuesto 88 (123 mg, 0.362 mmol) de Ia misma manera que en el
Proceso 1 del Ejemplo 4.
P.f.. 178 - 179 °C Solvente de recristalizacion: cloroformo — etanol
Analisis elemental para C17H12FN303
Calc. (%): C, 62.77; H, 3.72; N, 12.92; F, 5.84.
Encont. (%): C, 62.71; H, 3.62; N, 12.88; F, 5.72.
NMR (CDCls) &: 2.66 (3H, s), ;1.28 (2H, s), 7.07 (2H, m), 7.11 (1H, d, J = 8.7
Hz), 7.35 (2H, m), 7.62 (1H, d, J = 8.7 Hz), 10.73 (1H, brs).

IR (KBr): 3,431, 1649, 1612, 1549, 1518, 1489, 1381, 1232 cm'™. , |

Ejemplo 33

Compuesto 1-129
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Proceso 1 Proceso 2
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O OH
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91 ' 92
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Q«N-N OH
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Proceso4 \N =
[-129 !

Proceso 1 |

Se adiciond ethoximetilenemalonato de dietilo (47.0 ml, 230 mmol) a
una solucién del compuesto 89 (22.4 g, 231 mmol) en acido acético (200 ml) a
temperatura ambiente, y la mezcla se reflujé por 2 horas. Después de_enfriar a
0° C, se recolectaron los cristales precipitados y se Iévaron con etanol y
dietiléter para dar el compuesto 90 (34.4 g, 67 %) como cristales incoloros.
NMR (DMSO-dg) &: 1.27 (3H, t, J = 7.2 Hz), 2.29 (3H, s), 4T22 (2H,q, J=7.2

Hz), 6.12 (1H, s), 8.51 (1H, s), 12.94 (1H, brs).

L3
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Proceso 2

Se reflujé una mezcla del compuesto 90 (2.00 g, 10.7 mmol) e hidrazina
monohidratada (2 ml) por 15 horas. Después, se adicioné agua (8 ml) ala
mezcla de reaccion bajo enfriamiento en hielo, se recolectaron los cristales
precipitados y se lavaron con agua y dietiléter y dietiléter para dar el compuesto
91 (1.27 g, 68 %) como cristales incoloros.

NMR (DMSO-ds) &: 2.30 (3H, s), 6.09 (1H, s), 8.53 (1H, s), 9.83 (1H, brs).

Proceso 3
El compuesto crudo 92 se sintetiz6 como cristales incoloros de la misma

manera que en el proceso 3 del Ejemplo 29.

Proceso 4

El compuesto 1-129 (9 % rendimiento total) se sintetiz6 como cristales
café claros a partir del compuesto 91 de la misma manera due en el Proceso 1
del Ejemplo 4.

P. f.. >300 °C Solvente de recristalizacion: acetonitrilo — metanol

1%
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NMR (DMSO-ds) 8: 2.32 (3H, s), 4.34 (2H, s), 6.18 (1H, s), 7.21 (2H, m), 7.42
(2H, m), 8.57 (1H, s), 13.14 (1H, brs).

IR (KBr): 3427, 1674 cm™.

Ejemplo 34

Compuesto 1-130

OMe OMe
M602C¢[N02 HOzC@NOz '
NH, Proceso 1 NH, Proceso 2
Cl Cl
2 93
F
H O OMe
o R g
F O NH, Proceso 3 OJ\QNOZ
Cl NH,
94 Cl
95
F 1
~ QNN OMe
1
— o)\@m«z .
Proceso 4 :
NH, Proceso 5
96
F FQ
- N-
gy g e R 31,
N Proceso 6 )\@ \
O % NH, , N>—NH:,CI
N H
97 1-130

Proceso 1

o
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Se adicion6 solucién de hidréxido de sodio 1 N (10 ml) a una solucién
del Compuesto 2 (2.00 g, 7.67 mmol) en etanol (10 ml) a temperatura
ambiente, y la mezcla se agité por 50 minutos a 50 °C. La mezcla de reaccion
se neutralizé con acido clorhidrico 2 N bajo enfriamiento en hielo y se extrajo
con acetato de etilo. La fase organica se lav6 con salmuera (40 mi) y se secd
sobre sulfato de sodio. El solvente se retir6 bajo presién reducida para dar el
compuesto 93 (1.95 g).

NMR (CDCls) &: 4.03 (3H, s), 5.87 (2H, brs), 8.17 (1H, s).

Proceso 2
Se adicioné clorhidrato de 1-etil-3-(3-dimetilaminopropil)carbodiimida

(1.68 g, 8:76 mmol) a una solucién del Compuesto 93 (1.95 g), hidrazida de p-

fluorofenilacético (1.48 g, 8.80 mmol) y 1-hidroxibenzotriazol (213 mg, 1.58

mmol) en DMF (20 ml) a temperatura ambiente, y la mezcla se agit6é por 1 hora.
Se adicion6 Agua (180 ml) gota a gota a la mezcla de reaccién a temperatura

ambiente. Después del enfriamiento en hielo, se recolectaron los cristales

precipitados y se lavaron con agua y dietiléter para dar el compuesto 94 (3.04

g, 100 % a partir del compuesto 2) como cristales amarillos.
NMR (DMSO-dg) 6: 3.52 (2H, s), 3.84 (3H, s), 6.59 (2H, brs), 7.15 (2H, m), 7.35

(2H, m), 7.56 (1H, s), 10.09 (1H, brs), 10.27 (1H, brs).

76*



189

Proceso 3

El compuesto 95 (72 %) se sintetiz6 como cristales amarillos de la

misma manera que en el proceso 3 del Ejemplo 9

Proceso 4

Se agité una suspension dei Compuesto 95 (2.12 g, 5.60 mmol), carbén
paladio al 10 % (402 mg) y trietilamina (8 ml) en metanol (80 ml) bajo atmésfera
de hidrégeno 4 atm por 15 horas. Se filtré la mezcla de reaccion, se evapord
bajo presién reducida. Se diluyé el residuo con acetato de etilo,~se lavé con

~

agua (20 ml) y salmuera (20 ml), y secado sobre sulfato de sodio. El residuo

cristalino obtenido por evaporacién bajo presién reducida se recristalizé de

acetato de etilo — hexano para dar el compuesto 96 (1.54 g, 88 %) como
cristales incoloros.
NMR (CDCls) &: 3.55 (4H, br), 3.75 (3H, s), 4.24 (2H, s), 6.55 (1H, d, J = 8.7

Hz), 7.04 (2H, m), 7.27 (1H, d, J = 8.7 Hz), 7.34 (2H, m).

Proceso 5
Se adiciond gota a gota una del compuesto 96 (493 mg, 1.57 mmol) en

metanol (5 mi)a una solucién de bromuro de ciandégeno (181 mg, 1.62 mmol) en
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agua (2.5 ml) a temperatura ambiente, y la mezcla se agité por 20 horas. La
mezcla de reaccion se neutralizd con solucién saturada de carbonato de sodio
y agua bajo enfriamiento en hielo. Se recolectaron los cristales precipitados y
se lavaron con agua para dar el compLJesto 97 (504 mg, 95 %) como cristales
incoloros. .

NMR (DMSO-d¢) &: 4.04 (3H, s), 4.33 (2H, s), 6.42 (2H, brs), 6.96 (1H, d, J =

8.1 Hz), 7.21 (2H, m), 7.28 (1H, d, J = 8.1 Hz), 7.44 (2H, m), 11.18 (1H, brs).

Proceso 6

El ¢ ompuesto I-130 (63 %) se sintetizé6 como cristales incoloros de la misma
manera que en el Proceso 1 del Ejemplo 4. The yield was 63 %.
P. f.: 261 — 266 °C RecrystallizedSolvente de recristalizacion: acetonitrilo ‘
Anélisis elc;,mental para C16H13CIFN502(H20)0.4
Calc. (%): C, 51.83; H, 3.81; N, 18.89;AC1, 9.56; F, 5.12.
Encont. (%): C, 51.91; H, 3.35; N, 18.75; Cl, 9.60; F, 5.02.
NMR (DMSO-ds) &: 4.39 (2H, s), 7.05 (1H, d, J = 8.4 Hz), 7.21 (2H, m), 7.45
(2H, m), 7.8 (1H, d, J = 8.4 Hz), 8.56 (2H, brs), 10.70 (1H, brs), 12.93 (1H,
brs).

IR (KBr): 1697 cm™.
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Ejemplo 35

g _Reg,

Proceso 1

O :]:
Proceso 2 N
I-131
Proceso 1

Se édicioné diacetilo (89.9 mg, 1.04 mmol) a una solucién del compuesto
96 (222 rﬁg, 0.706 mmol) en etanol (2 ml) at 60 °C, y la mezcla se reflujé por 7
horas. Después de enfriar a 0°C, se recolectaron los cristales precipitados y se
lavaron con etanol para dar el compuesto 98 (97.2 mg, 38 %) como cristales
amarillos.
NMR (CDCls) 6: 2.76 (3H, s), 2.79 (3H, s), 4.19 (3H, s), 4.32 (2H, s), 7.06 (2H,

m), 7.39 (2H, m), 7.80 (1H, d, J = 8.9 Hz), 8.18 (1H, d, J = 8.9 H2).

Proceso 2
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El compuesto I-131 (75 %) se sintetizd como cristales café palido, de la
misma manera que en el Proceso 1 del Ejemplo 4.
P.f.:226 - 228 °C Solvente de recristalizacion: acetonitrilo
Analisis elemental para C1gH15FN4O>
-Calc. (%): C, 65.14; H, 4.32; N, 15.99; F, 5.42.
Encont. (%): C, 65.10; H, 4.08; N, 16.02; F, 5.37.
" NMR (DMSO-dg) 6: 2.70 (3H, s), 2.74 (3H, s), 4.41 (2H, s), 7.21 (2H, m), 7.46
(2H, m), 7.52 (1H, d, J = 8.7 Hz), 8.01 (1H, d, J = 8.7 Hz), 10.92 (1H, brs).

IR (KBr) : 3423, 1631 cm™.

El compuesto 1-132 se sintetiz6 de la misma manera que en el Ejemplo

35.

Compuesto i-1 32

P.f.: 163—- 164 °C Solvente de recristalizacion: metanol
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NMR (DMSO-ds) 5: 4.43 (2H, s), 7.21 (2H, m), 7.47 (2H, m), 7.68 (1H, d, J = 9.0
Hz), 8.19 (1H, d, J = 9.0 Hz), 8.99 (1H, d, J = 1.5 Hz), 9.07 (1H, d, J = 1.5 Hz),

11.52 (1H, brs).

Ejemplo 36 '

Compuesto 1-133

F .
Q_M oMo Q_»N e |
OﬁNHa Brocasa™ ° N —

NH, Proceso 1 2" Proceso 2

96 99

R

F
Q__(N“fl\] OMe Q,["N OH
0 N N
;, “)\@H\*CONHa — OJ\@N‘FCONHZ

Proceso 3
100 1133

Proceso 1

Se adicion6 2,2 2-tricloroacetimidato de metilo (408 ml, 3.30 mmol),
diisopropiletilamina (473 mi, 2.72 mmol) y cloruro de aminio (73 mg, 1.36 mmol)
a una solucién del compuesto 96 (943 mg, 3.00 mmol) en acido acético (6.0 mi)
bajo enfriamiento en hielo, y la mezcla se agité por 45 minutos a temperatura
ambiente. Luego, se adicioné agua (15 ml) a la mezcla de reaccién, se

recolectaron los cristales precipitados y se disolvieron en THF (27 ml). Se

/6
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adicioné solucién de hidréxido de sodio 5 N (3 ml) a la solucién y la mezcla se
agité por 1.5 horas a temperatura ambiente. Se concentro Ia meécla de
reaccién y se acidificé a pH 3 — 4 con acido clorhidrico 2 N. Se recolectaron los
cristales precipitados y se lavaron con agua para dar el compuesto 99 (770 mg,
70 %) cristales café-rojizos.
NMR (CDCl;) &: 4.28 (3H, s), 4.45 (2H, s), 7.06 (2H, m), 7.33 (1H, d, J = 8.5
Hz), 7.39 (2H, m), 7.80 (1H, d, J = 8.6 Hz).
Proceso 2

Se adicioné 1-Hidroxibenzotriazol (138 mg, 1.02 mmol),
diisopropiletilamina (473 ml, 2.72 mmol), cloruro de amonio (73 mg, 1.36 mmol)
y hexafluorofosfato de benzotriazol-1-iloxitripirrolidinofésforo (631 mg, 1.02
mmol) a ‘:una solucion del compuesto 99 (250 mg, 0.68 mmol) en DMF (3.4 ml)
a temperétura ambiente, y la mezcla se agité por 1 hora. La mezcla de reaccion
se virti6 en una mezcla de acido clorhidrico 1 N (4 ml) — agua helada- acetato
de etilo, y se extrajo la mezcla con acetato de etilo. La fase organica se lavo
con acido clorhidrico diluido (x2), agua (x2), solucibn saturada de
hidrégenocarbonato dg sodio y salmuera, y se sec6 sobre sulfate. Se obtuvo un
producto crudo por evaporacién bajo presién reducida y se sometié a
cromatografia en columna con silica gel. Se concentraron las fracciones que

contenian el compuesto deseado eluido con cloroformo — metanol (10:1 viv)

Y68
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bajo presién reducida para dar 'eI compuesto 100 (409 mg) como cristales
amarillos.
NMR (DMSO-ds) 8: 4.36 (3H, s), 4.40 (2H, s), 7.22 (2H, m), 7.28 (1H, d, /= 8.6
Hz), 7.46 (2H, m), 7.69 (1H, d, J = 8.6 Hz), 7.95 (1H, s), 8.26 (1H, s), 13:60 (1H,
s).
Proceso 3

El cémpuesto I-133 (54 %) se sintetiz6 como cristales café palido de la
misma manera que en el Proceso 1 del Ejemplo 4.
Analisis elemental para C17H12FNsO3
Calc. (%): C, 57.79; H, 3.42; N, 19.82; F, 5.38.
Encont. (%): C, 54.64; H, 3.33; N, 18.17: F, 4.97.
NMR (CDCl3) 6: 4.39 (2H, s), 7.15 (1H, d, J = 8.6 Hz), 7.21 (2H, m), 7.46 (2H,

m),7.61 (1H, d, J = 8.6 Hz), 7.90 (1H, s), 8.27 (1H, s).

Ejemplo 37

Compuesto [-134

R R

%N OMe Q_J\N'N OMe
0 N Yok
)\©[N‘>—NH3CI —_— OJ\@\ NHAG

H Proceso 1

1-130 101

R

Q :N'N OH
1 N .
_— OJ\@:N‘FNHAC

Proceso 2 H

I-134
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Proceso 1

Se adicioné una solucién de trietilamina (253 ml, 1.82 mmol) y cloruro de
acetilo (129 ml, 1.82 mmol) in THF (5 ml) a una solucién del Compuesto 1-130
(556 mg, 1.65 mmol) in THF (15 ml) bajo enfriamiento en hielo, y la mezcla se
agit6 por 1 hora a 0 °C y por 15 minutos a temperatura ambiente. La mezcla de
reaccion se diluyé con agua (30 ml) y se acidific6 a pH 3 — 4 con &cido
clorhidrico al 10 %. Se recolectaron los cristales y se lavaron coh agua para dar
el intermediario N-acetilo (327 mg). Los cristales se disolvieron en xileno (15
ml) y la mezcla se reflujé a 170 °C por 22 horas. Después del enfriamieﬁto, se
recolectarén. los cristales y se lavaron con una pequefia cantidad de dietiléter

para dar el compuesto 101 (264 mg, 41 %) como cristales rojos.

NMR (CDCly) &: 2.17 (3H, s), 4.20 (3H, ), 4.34 (2H, ), 7.21 (2H, m), 7.30 (1H,

d, J = 8.3 Hz), 7.44 (2H, m), 7.47 (1H, d, J = 8.2 Hz).

Proceso 2
E! compuesto 1-134 (22 %) se sintetizd como cristales incoloros de la
misma manera que en el Proceso 1 del Ejemplo 4.

P. f.: >300 °C Solvente de recristalizacién: THF — cloroformo

Yo
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Andlisis elemental para CqgH14FNsO3
Calc. (%): C, 58.85; H, 3.84; N, 19.07; F, 5.17.
Encont. (%): C, 54.64; H, 3.33; N, 18.17; F, 5.02.
NMR (DMSO-dg) 8: 2.18 (3H, s), 4.37 (2H, s), 7.21 (3H, m), 7.46 (3H, m), 11.64
(1H, brs).
Los compuestos 1-135 y |-136 se sintetizaron de la misma manera que

en el Proceso 1 del Ejemplo 17.

O OH

0 N 135 R =
5; \>_ I-135: R! = H

@ N 1-136: R = Me
R1
F

Compuesté: 1-135 '
P.f.:238 - 241 °C Solvente de recristalizacion: acetonitrilo -

Analisis elemental para CoH1sFN20O3(H20)0.1

Calc. (%):-C, 68.21; H, 4.35; N, 7.96; F, 5.40.

Encont. (%): C, 68.08; H, 4.19; N, 7.91; F, 5.34.

NMR (DMSO-dg) &: 2.50 (3H, s), 4.18 (2H, ;), 6.48 (1H, d J = 3.6 Hz), 7.02
(1H, d, J = 8.9 Hz), 7.20 (2H, m), 7.38 (2H, m), 7.41 (1H, d, J = 3.6 Hz), 7.84
(1H, d, J= 8.9 Hz), 12.88 (1H, brs).

IR (KBr): 3431, 1635 cm™.

“?
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Compuesto 1-136

P.f.: 205 - 207 °C Solvente de recristalizacién: metanol — acetato de etilo
Analisis elemental para C,1H1sCIFN203(H20)06

Calc. (%): C, 61.27; H, 4.70; N, 6.81; CI, 8.61; F, 4.62.

Encont. (%): C, 61.24; H, 4.65; N, 6.79; CI, 8.14; F, 4.48.

NMR (DMSO-ds) &: 2.76 (3H, s), 3.89 (3H, s), 4.17 (2H, s), 6.52 (1H, d, J = 3.6
Hz), 7.20 (2H, m), 7.34 — 7.42 (4H, m), 7.93 (1H, d, J = 8.7 Hz), 12.19 (1H, brs).

IR (KBr): 3280, 1651 cm™.

Ejemplo 38

Compuesto'l-137 g

i
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Proceso 1 OMe Proceso 2
———e Y. o————
103

H
E O H Z
105

QO

Proceso 4 Proceso 5

1-137

Proceso 1

1

Se gdicioné una solucion de diazometano en dietiléter a una suspension
del compu.e;to 102 (3.50 g, 18.5 mmol) y silica gel (1 g) en metanol (8 ml) bajo
enfriamiento en hielo, y la mezcla se agité por 1.5 hdras a temperatura
ambiente. Se filtrd los materials insolubles y se concentré el filtrado. El residuo
se fue disuelto en agua y se extrajo con acetato de etilo. La fase organica se
lavé con agua y ase secd sobre sulfato de sodio. Se obtuvo un producto crudo
por evaporacién bajo presién reducida y se someti® a cromatografia en
columna con silica gel. Se concentraron las fracciones que contenian el
compuesto deseado eluido con acetato de etilo bajo presién reducida para dar

~ el compuesto 103 (1.01 g, 25 %) como un aceite incoloro.
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"~ NMR (DMSO-dg) &: 3.91 (3H, s), 4.13 (3H, s), 7.67 (1H, dd, J = 8.4, 3.9 Hz),
7.78 (1H,d, J=8.7 Hz), 7.80 (1H, d, J = 8.7 Hz), 8.45 (1H, dd, J = 8.4, 1.8 Hz),

9.01 (1H, dd, J = 4.2, 1.8 Hz).

Proceso 2

Se adicioné solucién de hidréxido de litio 1 N (8 ml) a una solucién del
Compuesto 103 (1.40 g, 6.45 mmol) en etanol (30 ml) a temperatura ambiente,
y la mezcla se agitd por 2 horas a 75 °C. La mezcla de reaccion se acidificd con

acido clorhidrico 1 N bajo enfriamiento en hielo y el completo se concentr6 bajo

presion reducida. Se diluy6 el residuo con agua y se extrajo con acetato de

etilo. La fase organica se lav6 con salmuera y se sec6 sobre sulfato de sodio.
El residuo;. cristalino optenido por evaporacion bajo presién reducida se triturd
con dietiléier para dar el compuesto crudo 104 (0.900 g, 69 %).

P.f.. 184 -185°C

NMR (DMSO-ds) 6: 4.11 (3H, s), 7.64 (1H, dd, J = 8.4, 3.9 Hz), 7.76 (2H, m),

8.43 (1H, dd, J= 8.4, 1.8 Hz), 8.99 (1H, dd, J=4.2, 1.8 Hz), 13.15 (1H, brs).

Proceso 3
E! compuesto 105 (1.8 g, 5.7 mmol, 49 %) se sintetiz6 como cristales

incoloros de la misma manera que en el proceso 2 del Ejemplo 9.

17
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P.f.: 167 — 168 °C

NMR (DMSO-ds) 5: 3.57 (2H, s), 4.18 (3H, ), 7.16 (2H, m), 7.38 (2H, m), 7.56
(1H,d, J = 8.4 Hz), 7.64 (1H, dd, J = 8.4, 4.2 Hz), 7.80 (1H, d, J = 8.4 Hz), 8.43
(1H, dd, J = 8.4, 1.5 Hz), 8.99 (1H, dd, J = 4.2, 1.5 Hz), 10.33 (1H, s), 10.55

(1H, s).

Proceso 4

Se adicioné trifenilfosfina (256 mg, 0.976 mmol) a una solucién de bromo
en diclorometano (0.1 M, 9.76 ml, 0.976 mmol) bajo enfriamiento en hielo, y la
mezcla se agité por 30 minutos bajo enfriamiento en hielo y por 30 minutos a
temperatura ambiente. Se adicioné trietilamina (257 mg, 2.55 mmol) a la
mezcla dé -reaccién bajo enfriamiento en hielo y el completo se agité 10
minutos. 'Luego, se adicion6 el compuesto 105 (300 mg, 0.850 mmol) a la
mezcla, ei completo se agité por 2 horas a temperatura ambiente y se' enfrié
con agua y se extrajo con cloroformo. La fase organica se lavé con agua y se
secd sobre sulfato de sodio. Se obtuvo un producto crudo por evaporacion bajo

presion reducida y se sometié a cromatografia en columna son silica gel. Se

- concentraron las fracciones que contenian el compuesto deseado eluido con

acetato de etilo bajo presion reducida para dar el compuesto 106 (94 mg, 33 %)

como cristales incoloros.

425
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P.f.: 119 - 120 °C
NMR (DMSO-ds) 5: 4.12 (3H, s), 4.43 (2H, s), 7.23 (2H, m), 7.49 (2H, m), 7.50
(1H, d, J= 8.7 Hz), 7.68 (1H, dd, J = 8.4, 4.2 Hz), 7.88 (1H, d, J = 8.7 Hz), 8.48

(1H, dd, J= 8.7, 1.8 Hz), 9.02 (1H, dd, J = 4.2, 1.8 Hz).

Proceso 5
El compuesto 1-137 (66 %) se sintetizO como cristales incoloros de la
misma manera que en el Proceso 1 del Ejemplo 4.
P.f:172-173°C
NMR (DMSO-ds) 5: 4.41 (2H, s), 7.21 (2H, m), 7.45 (2H, m), 7.54 (1H,d, J=8.7

Hz), 7.70 (1H, dd, J = 8.4, 4.2 Hz), 7.94 (1H, d, J = 8.7 Hz), 8.43 (1H, dd, J =

84,15 Hi); 8.96 (1H, dd, J=4.2, 1.5 Hz), 10.97 (1H, brs). !

Ejemplo 39
Compuesto 1-138

F
H O OMe
SR —— Mg o,
105

Proceso 1 P

107

NN OH
Proceso 2 S

Ns

93
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Proceso 1

El compuesto 107 (24 %) se sintetiz6 como cristales incoloros de la
misma manera que en el Proceso 1 del Ejemplo 30.
P.f:.119-120°C
NMR (CDCI,) &: 4.28 (3H, s), 4.50 (2H, s), 7.05 (2H, m), 7.36 (2H, m), 7.49 (1H,
dd, J=8.1,4.2 Hz), 7.67 (1H, d, J= 9.0 Hz), 8.20 (1H, dd, J = 8.4, 1.8 Hz), 8.61

(1H,d, J=9.0 Hz), 8.97 (1H, dd, J = 4.2, 1.8 Hz).

Proceso 5

El compuesto 1-138 (87 %) se sintetiz6 como cristales incoloros de la
misma ménera que en el Proceso 1 del Ejemplo 4. : '
P.f.. 164 — 165 °C
NMR (DMSO-ds) 5: 4.53 (2H, s), 7.21 (2H, m), 7.46 (2H, m), 7.54 (1H, d, J= 8.7

Hz), 7.67 (1H, dd, J = 8.4, 4.2 Hz), 8.40 (1H, d, J = 8.7 Hz), 8.42 (1H, dd, J =

8.4, 1.5 Hz), 8.94 (1H, dd, J=4.2, 1.5 Hz).

Ejemplo 40

Compuesto 1-139

e
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Proceso 1
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Se adicion6 una suspension de acido 4-fluorocinamico acid (50 g, 300

mmol), carbon paladio 10 % (10 p%) en DMF (500 ml) se agit6é bajo atmésfera

de hidrégeno 1 atm por 6.5 horas a temperatura ambiente. La mezcla de

N
X~
EtOOCFI
OEt
118 |
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reaccion se filtré6 a través de Celita, y la DMF se evapor6 del filtrado bajo
presién reducida. Se adicion6 acetato de etilo (300 ml) al residuo y la solucién
se filtr6 nuevamente a través de Celita. El filtrado se evaporé bajo presién

reducida para dar el compuesto crudo 109 (61.8 g) como cristales incoloros.

Proceso 2

Se adicion6 clorhidrato de 1--etil-3-(3-dimetilaminopropil)carbodiimida
(69.2 g, 360 mmol) y 1-hidroxibenzotriazol (4.07 g, 31 mmol) a una solucién del
compuesto crudo 109 (61.8 g) en diclorometano (350 ml) a temperatura
ambiente, y la mezcla se agité por 60 minutos. Se adicioné gota a gota una
solucion de 2-methoxianilina (40.6 g, 330 mmol) en diclorometano (30 ml) a la
mezcla de reaccion y el completo se agitoé por 2 horas a temperatura ambiente.
Luego, la {'r:éaccién se enfri6 con agua helada, la fase organica se separé y la
fase acuosa se extrajo con diclorometano. Las fases organicas combinadas se
se lavaron con solucibn de cloruro de hidrégeno 1N, soluciébn de
hidrogenocarbonato de sodio y salmuera, y se secé sobre sulfato de magnesio.
El solvente se retir6 bajo presién reducida para dar un residuo cristalino
incoloro , que se lavé con diisopropiléter para dar el conllpuesto 110 (69.4 g,

254 mmol, 84.6 %).

Proceso 3

14
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Se adicion6 gota a gota DMF (27.4 g, 375 mmol) a oxicloruro de foésforo
(310 g, 2.0 mol) bajo enfriamiento en hielo, y la mezcla se agit6 por 30 minutos.
Se adicion6 el compuesto 110 (684 g, 250 mmol) a la mezcla de reaccién y se
permitié que el completo se calentara a temperatura ambiente y se agité por 30
minutos. Luego, la mezcla de reaccion se agité por por 18 horas a 75 °C. Se
retird un exceso de oxicloruro de fosforo bajo presién reddcida para dar el
residuo, al cual se adicion6é agua helada (500 ml) y se extrajo con acetato de
etilo, se lavo con salmuera y solucioén saturada de hidrogencarbonato de sodio
y se seco sobre sulfato de magnesio. El solvente se retird bajo presion reducida
para dar un residuo cristalino, el cual se lavé con acetato Ae etilo enfriado en

hielo para dar el compuesto 111 (45.1 g, 149 mmol) como cristales incoloros.

- Se obtuvo -l segundo cristal (4.4 g, 14.6 mmol) luego que el fitrado se

concentré bajo presion reducida. Estos cristales se combinaron para dar el

Compuesto 111 (65.6 %).

Proceso 4

Se adicioné carbon aladio al 5 % (10 p%) y trietilamina (24.6 g, 244
mmol) a una solucién del Compuesto 111 (49.0 g, 162.4 mmol) en acetato de
etilo (400 ml) — etanol (800 ml) bajo enfriamiento den hielo. La reaccién se git6
bajo atmosferade hidrégeno 1 atm por 2 horas a temperatura ambiente. Se filtrd

la mezcla de reaccion a través de Celita, y se concentré el filtrado bajo presion
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reducida. Luego, se adicion6 acetato de etilo (500 ml) y agua (300 ml) al
residuo, La fase organica se separé. La fase acuosa se extrajo con acetato de
etilo, y las fases organicas combinadas se lavaron con salmuera y se secaron
sobre sulfato de magnesio. El solvente se retirdé bajo presion reducida para dar

el compuesto crudo 112 (43.7 g) cristales naranja palido.

Proceso 5

Se adicion6 clorhidrato de Piridina (100 g, 865 mmol)al compuesto crudo
112 (43.7 g), y la mezcla se agité a 180 °C por 1.5 horas. Después de enfriar a
temperatura ambiente, la mezcla de reaccion se virti6 en diclorometano
enfriado en hielo (300 ml) — agua (300 ml). Luego, el completo se agité6 por 30

minutos, la fase orgdnica se separ6 y la fase acuosa se extrajo con

. diclorometano. Las fases organicas combinadas se secaron sobre suifato de

sodio. El residuo cristalno Amarillo palido obtenido por evaporacién bajo
presion reducida se recristaliz6 de etanol — diisopropiléter. Los 1ros — 4 to.
cristales se combinaron para dar el compuesto 113 (36.9 g, 145.7 mmol, 90.5

%) como cristales amarillo palido.

Proceso 6
Se adicioné diisopropilamina (1.52 g, 15 mmol) a una solucién del
compuesto 113 (19.0 g, 75 mmol) en diclorometano (500 ml) a temperatura

ambiente. Se adicion6 gota a gota una solucilé de N-bromosuccinimida (32.0
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g, 180 mmol) en diclorometano (1000 ml), de manera subsecuente. Luego de
agitar por 2 horas, la mezcla de reaccién se virti6 gota a gota en cloruro de
hidrégeno 2 N enfriado en hielo (500 ml), y la fase organica se separé. La fase
acousa se extrajo con diclorometano y las fases organicas combinadas se
lavaron con salmuera y se secaron sobre sulfato de magnesio. El residuo
obtenido por evaporacién bajo presion reducida se recristalizé de etanol —
diclorometano para dar el compuesto 114 {14.0 g, 34.1 mmol, 42.5 %) como

cristales naranja palido.

~ Proceso 7

Se adicion6 carbonato de potasio (1.97 g, 14.3 mmol) a una solucién del
Compuesto 114 (4.9 g, 11.9 mmol) en DMF (30 ml), y la mezcla se agit6é por 30
minutos a temperatura ambiente. Se adicioné bromuro de etilo (2.6 g, 23.8
mmol) a la mezcla de reaccién y el completo se agitd por 60 minutos a 60 °C.
Después del enfriamiento, La mezcla de reaccion se virtié en agua helada y se
extrajo con acetato de etilo. La fase organica se lavé con salmuera y se seco
sobre sulfato d'e magnesio. El solvente se retird bajo presion reducida para dar

el compuesto crudo 115 (4.07 g) como un aceite café oscuro.

Proceso 8

Se adiciond gota a gota fenil litio (solucién en ciclohexano 2M, 8 ml, 16

mmol) a dietiléter (120 ml), y la mezcla se enfri6 a =78 °C. Se adicioné gota a
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gota una solucion del compuesto 115 (3.45 g, 7.9 mmol) en dietiléter (60 ml) a
la solucién, y el completo se agitdé por 3¢ minutos a —78 °C. Se burbugeé gas

CO; através de la mezcla de reaccién por 60 minutos, que permitié calentar la

reaccilon a 0 °C, se neutralizé con solucion de cloruro de hidrogeno 2N. Luego

que la mezcla se alcalinizdé con solucion de hidroxido de sodio 2 N, se lavé la
fase acuosa con dietiléter y acidificada con solucién de cloruro de hidrégeno 2
N. Se recolectaron los cristales incoloros y se lavaron con agua y diisopropiléter

para dar el compuesfo 116 (880 mg, 2.2 mmol, 28 %) como cristales incoloros.

Proceso 9

Se adicioné clorhidrato de 1-etil-3-(3-dimetilaminopropil)carbodiimida
(600 mg, 3.12 mmol) y 1-hidroxibenzotriazol (410 mg, 3.12 mmol) a una
solucibn del Compuesto 116 (1.06 g, 26 mmol) en diclorometano a
temperat_u'ra ambiente, y la mezcla se agité por 30 minutos. Se adicioné etanol
(10ml)y t;'riétilamina (316 mg, 3.12 mmol)a la mezcla de reaccilén y el completod
se reﬂujéApor 60 minutos. Luego del enfriamiento, la mezcla de reaccién se
concentré6 y se extrajo con acetato de etilo. La fase organica se lavé con
salmuera y se sec6 sobre sulfato de sodio. El solvente se retird bajo presion
reducida para dar el compuesto 117 (960 mg, 2.22 mmol, 85.4 %) como

cristales amarillo palido.

Proceso 10
»
Se reflujé6 por 4 horas una solucién del compuesto 117 (432 mg, 1
mmol), cianuro de cobre (358 mg, 4 mmol), cianuro de tetraetilamonio (156 mg,

1 mmol). tris(dihenzilidenoacetonaldinaladio (37 ma. 0.04 mmoll v 1.1'-

¢33
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bis(difenilfosfina)ferroceno (89 mg, 0.16 mg) en dioxano (5 ml). Se adici6
tris(dibenzilidenoacetona)dipaladio (37 mg, 004 mmol) y 1,1-
bis(difenilfosfina)ferroceno (89 mg, 0.16 mg) a la mezcla de reaccién y el
completo se refluj6 por 60 minutos. Después de enfriar a temperatura
ambiente, se diluyé la mezcla con acetato de etilo .(30 ml) y se agité por 10
minutos. Se filtré la mezcla de reaccién a través de Celite y el filtrado se lavo
con solucién saturada de hidrégenocarbonato de sodio y salmuera, y se seco
sobre sulfato de magnesio. Se obtuvo un producto crudo corﬁo un aceite
Amarillo palido por evaporacién bajo presion reducida y se sometido a
cromatografia en columna con silica gel. Se concentraron las fracciones que
contenian el compuesto deseado eluido con hexano — acetato de etilo (3:1 v/v)
a presién reducida para dar el compuesto 118 (347 mg, 0.917 mmol, 91.7 %)

como cristales amarillo palido.

Proceso 11°

Se'burbujeé cloruro de hidrégeno gaseoso a través del Compuesto 118
(200 mg, 0.57 mmol) en cloroformo (10 mi) — metanol (3 ml) bajo enfriamiento
en hielo por 60 minutos. La mezcla de reaccion se sellé y durd por 5 dias a 4
°C. Se adicion6 metanol (5 ml) y agua (5 ml) a la mezcla de reaccién y el
completo se agité por 30 minutos a 50 °C. Después‘del enfriamiento, la
reacciébn se enfri6 con agua helada y se extrajo con cloroformo. La fase
organica se lavé con salmuera y se sec6 sobre sulfato de sodio. Se obtuvo un
producto crudo como un residuo cristalino incoloro por evaporacion bajo
presion reducida y se sometid a cromatografia en columna con silica gel. Se

concentraron las fracciones aue contenian el comnuesto deseado eluido con

3
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hexano — acetato de etilo (2:1 v/v) bajo presién reducida compuesto 119 (121

mg, 0.31 mmol, 563.6 %) como cristales amarillo palido.

Proceso 12
Se adicion6 gota a gota tribromuro de boro (solucion en diclorometano 1

M, 0.69 mi, 0.69 mmol) a la solucién del compuesto 119 (99.1 mg, 0.23 mmol)

en diclorometano (5 mi) a —20 °C. Luego de agitar por 30 minutos, se adicion6.

gota a gota tribromuro de boro (solucién en diclorometano 1 M, 0.69 ml, 0.69
mmol) a la mezcla de reaccion. Después de agitar por 30 minutos, se adiciond
solucién de cloruro de‘ﬁidrégeno 1 N y agua helada a la mezcla y el completo
se extrajo con diclorometano, se lavé salmuera y se secd sobre sulfato de
sodio. El solvente se retiré bajo presion reducida para dar un residuo cristalino,
que se recristaliz6 de acetato de etilo para dar el compuesto 1-139 (35 mg,
0.095 mmiéll 41.3 %) como cristales amarillo palido. |
P.f.:212 - 214 °C Solvente de recristalizacién: acetato de etilo

Analisis elemental paraCzoH17FN204(H20) 2

Calc. (%): C, 61.60; H, 5.01; N, 7.18; F, 4.87.

Encont. (%): C, 61.59; H, 4.25; N, 7.07; F, 4.66.

NMR (DMSO-dg) &6: 1.37 (3H, t, J = 6.9 Hz), 4.23 (2H, s), 441 (2H, q, J =
6.9Hz), 7.10 =7.20 (2H, m), 7.30 - 7.40 (2H, m), 7.49 (1H, brs),8.04 — 8.12 (2H,

m), 8.68 - 8.72 (1H, m),8.88 — 8.90(1H, m),11.3 — 11.5(1H, brs).
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Ejemplo 41

Compuesto 1-140

e - ~Bf — Br
N° Proceso 1' N° Proceso 2 N°
NO, 120 NO, 121 NH, 122
s B —— Br
Proceso 3 N’ Proceso 4 Proceso §
OMe

OH OMe 124

Proceso 6 m Proceso 7 O O Proceso 8
BrF Proceso 10 SF
" OMe Q\" N
126 N OMe .,

—_— AN ,
Proceso 11 {, O N’ 0 F

N OH I-140

N
U
[}Br Proceso 9 (S»\ Sn(n-Bu)s

128 129

Proceso 1

Se calenté a 110 °C una solucién de 8-nitroquinolina (compuesto
120)(14.72 g, 84.52 mmol) en acido acético (120 ml) y se adicion6é N-
bromosuccinimida (16.55 g, 92.98 mmol) a la solucién durante 30 minutos,

y la mezcla se agité por 2.5 horas. Esta mezcla de reaccion se adiciond a



213

agua (700 ml), y los cristales precipitados se filtraron y se lavaron con
agua (350 ml). Se disolvieron los cristales en cloruro de metileno (300 ml),
y la solucién se lavo con agua y se sec6 sobre sulfato de sodio. Se obtuvo
un producto crudo por evaporacion bajo presion reducida y se someti6 a
cromatografia en columna con silica gel. Se concentraron las fracciones
que contenfan el compuesto deseado eluido con n-hexano - acetato de
etilo - cloruro de metileno (20:2:5 v/v) bajo presién reducida para dar el
compuesto 121 (17.40 g, 68.76 mmol, 81.4%) como cristales amarillo

palido.

Proceso 2

Se adicioné a una solucién del compuesto 121 (22.00 g, 86.94
mmol) obtenido mediante el proceso 1 en etanol (1100 ml), agua (66 ml),'
4cido clorhidrico concentrado (66 ml) y hierro en polvo (24.28 g, 434.8
mmol) a temperatura ambiente. La mezcla de reaccién se reflujo por 1
hora y se ter-1fri6 a temperatura ambiente, y los materiales insolubles se

filtraron pasando a través de un manto de Celita. Se adicioné al residuo

" obtenido por evaporacidn bajo presion reducida, solucion de

hidrégenocarbonato de sodio al 10 % (700 ml) y acetato de etilo (500 ml),
y la mezcla se agité por 30 minutos. Los materiales insolubles se filtraron
pasando a través de un manto de Celita, y la fase organica obtenida por
evaporacion bajo presién reducida se lavé con salmuera, se sec6 sobre
sulfato de magnesio y se descolorizé con carbén activado. El solvente se

concentrd bajo presién reducida El solvente se concentré bajo presion

reducida para dar el compuesto 122 (18.11 g, 81.19 mmol, 93.4%) como .

cristales amarillo palido.

L8>
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Proceso 3

Se adiciond al compuesto 122 (2.67 g, 10.6 mmol) obtenido
mediante el proceso 2, una solucion de acido sulfarico 54 %p (16 ml), y la
mezcla se selld. La mezcla de reaccién se calenté a 220 °C por 16 horas y
luego sé enfrié. Esta mezcla de reéccién se adicion6 a agua helada (270
ml) y neutralizada (pH=7.9) con amoniaco acuoso 28 %p (20 ml). Se
adicion6 agua (110 ml) a la mezcla de reaccién, y los cristales
precipitados se agitaron a temperatura ambiente por 30 minutos. Se
recolectaron los cristales mediante filtracién, se lavaron con agua (30 mi)
y se seco at 70 °C bajo presion reducida por 1 hora para dar el compuesto

123 como cristales crudos (2.51 g).

Proceso 4

Se adicion6 a una solucion del compuesto 123 (2.51 g) obtenido
mediante el -proceso 3 en DMF (15 ml) carbonato de potasio (1.61 g, 11.6
mmol), y la mezcla se agité a temperatura ambiente por 15 minutos. Se
adiciono gota a gota yoduro de metilo (2.4 ml, 15.8 mmol) a la mezcla de
reaccion y la mezcla se agité a temperatura ambiente por 15 horas. Se

adicioné agua (60 ml) y &cido clorhidrico 5 N (5 ml) a la mezcla de

reaccion, y la mezcla se extrajo con cloruro de metileno (200 ml x 2). La -

fase organica se lavo con salmuera y se seco sobre sulfato de magnesio.
Se obtuvo un aceite negro por evaporacién bajo presién reducida y se
sometié a cromatografia en columna con silica gel. Se concentraron las
fracciones que contenian-el compuesto deseado eluido con n-hexano -

acetato de etilo (3:1 v/v) bajo presion reducida para dar el compuesto 124

AR
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(1.43 g, 5.99 mmol, 56.8% a partir del Compuesto 122) como cristales

incoloros.

Proceso 5
Se adicion6 a zinc en polvo (420 mg, 6.4 mmol) THF (6 mi), 1,2-
dibromoetano (0.026 ml, 0.30 mmol), bromuro de bencilo (0.76 ml, 6.1

mmol) y clorotrimethilsilano (0.026 ml, 0.20 mmol), y la mezcla se refluj6

por 30 minutos. Esta solucién se adicion6 a una solucién del compuesto’

124 (580 mg, 2.44 mmol) en THF (19 ml). Luego, se adiciono trifenilfosfina
(64 mg, 0.24 mmol) y acetato de paladio (27 mg, 0.12 mmol) a la mezcla
de reaccion, y la mezcla se agitdé a 60 °C por 15 minutos. La mezcla de
reaccion se enfrié6 a temperatura ambiente, y se adicioné solucion de
‘hidrégenocarbonato de sodio al 1 % (80 ml) a la solucion, y la mezcla se
extrajo con acetato de etilo (50 mi). La fase organica se lavé con salmuera
y se secd sobre sulfato de magnesio. Se obtuvo el residuo por
evaporaciéﬁ -bajo presion reducida y se sometié a cromatografia en
columna con silica gel. Se concentraron las fracciones que' contenian el
compuesfo deseado eluido con n-hexano - acetato de etilo (1:2 v/v) bajo
presion reducida para dar el compuesto 112 (529 mg, 1.98 mmol, 81.0%)

como aceite amarillo.

Proceso 6

Se adicioné al compuesto 112 (3.995 g, 14.95 mmol) obtenido
mediante el proceso 5 clorhidrato de piridina (17.28 g, 149.5 mmol), y la
mezcla se calenté gradualmente hasta 180 °C y se agit6 por 30 minutos.

La mezcla de reaccién se enfrié gradualmente hasta temperatura

s7
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ambiente y se mantuvo por 14 horas. Se adicioné agua (120 ml) a la
solucion, y la mezcla se extrajo con cloruro de metileno (120 mi x 2). La
fase organica se lavd con salmuera, se secd sobre sulfato de sodio y se
evaporé bajo presion reducida para dar el compuesto 113 (3.778 g, 14.92

mmol, 99.8%) como aceite amarillo.

Proceso 7

Se adiciond gota a gota a una solucién del compuesto 113 (22.96
g, 90.65 mmol) obtenido mediante el proceso 6 en cloruro de metileno
(500 ml) diisopropilamina (12.7 mi, 90.62 mmol) y una solucién de N-
bromosuccinimida (16.13 g, 90.62 mmol) en cloruro de metileno (1000 mi)
a temperatura ambiente. La mezcla de reaccién se agité a temperatura
ambiente por 1 hora. Esta mezcla de reaccion se adicioné a acido
clorhidricq 2 N (1000 ml), y los cristales precipitados se filtraron. Se
disolvieroﬁ los cristales en acetato de etilo (1500 ml), se lavaron con agua
(500 ml x.2) y se secaron sobre sulfato de magnesio. El producto crudo
obtenido por evaporacilbn bajo presidbn reducida se recristalizd
diisopropiléter (180 ml) para dar el compuesto 125 (12.80 g, 38.53 mmol,

42.5%) como cristales amarillo palido.

~ Proceso 8

Se adicion6 a una solucién del cristal crudo (579 mg,
aproximadamente 1.8 mmol) del compuesto 125 obtenido mediante el
proceso 7 en DMF (3.5 ml) carbonato de potasio (276 mg, 2.0 mmol), y la

mezcla de reacciéon se agitdé a temperatura ambiente por 15 minutos. Se

Hqe
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adiciond gota a gota yoduro de metilo (0.82 ml, 5.4 mmol) a la solucién, y
la mezcla se agité a temperatura ambiente por 1.5 horas. Ademas, se
adiciond gota a gota yoduro de metilo (0.41 ml, 2.7 mmol) a la mezcla de
reaccién, y la mezcla se agité a temperatura ambiente por 1 hora. Se
adicion6 agua (15 ml) y acido clorhidrico 2 N (3 ml) a la mezcla de
reaccion, y la mezcla se extrajo con acetato de etilo (40+20 ml). La fase
organica se lavé con salmuera y se sec sobre sulfato de magnesio. El
aceite residual obtenido por evaporacién bajo presiéon reducida se sometio
. a cromatografia en columna con silica gel. Se concentraron las fracciones
que contenian el compuesto deseado eluido con n-hexano - acetato de
etilo (5:2 v/v) bajo presiénAreducida para dar el compuesto 126 (108 mg,

0.31 mmol, 17%) como cristales incoloros.

Proceso 9

Se adicion6 gota a gota n-butillitio 1.59 M (13.0 ml, 20.7 mmol) en
n-hexano:'auéter (24 ml). Esta sclucién se enfri6 a —78 °C, y se adicion6
gota a gota una solucién de 2-bromotiazol (compuesto 128)(1.70 ml, 18.9
mmol) en éter (6 ml) a la solucién. La mezcla de reaccién se agité a —78
°C por 20 minutos, y se adiciond gota a gota una solucién de tri n-butil
cloruro (5.20 ml, 19.2 mmol) en éter (6 ml) a la mezcla. La mezcla de
reaccion se agité por 1 hora y se calenté hasta 0 °C. Se adicioné solucion
de hidrégenocarbonato de sodio al 10 % (24 ml) a la mezcla de reaccion.
La fase organica se separ6 y la fase acuosa se extrajo con éter (24 ml).
La capa organica combinada se secé sobre sulfato de sodio. El solvente
se evaporo bajo presion reducida (50 °C, 4 mmHg) para dar el aceite

amarillo (7.15 g). Este aceite crudo amarillo (1.65 g) se purific6 por

&7/
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destilacion (170 °C, 0.4 mmHg) para dar el compuesto 129 con o un

aceite incoloro (1.28 g).

Proceso 10

Se adicion6 a una mezcla del compuesto 126 (100 mg, 0.29 mmol)
obtenido mediante el proceso 8 y el compuesto 129 (162 mg, 0.43 mmol)
obtenido mediante el proceso 9 en THF 5 mi)
tetraquis(trifenilfosfina)paladio (0) (17 mg, 0.015 mmol) a temperatura
ambiente, y la mezcla de reaccién se selldy calenté hasta 110 °C por 39
horas. Se enfri6 la mezcla de reaccién, y se adicion6 solucion de
hidrogenocarbonato de sodio al 10 % a la mezcla de reaccion, y la mezcla
se extrajo con acetato de etilo. La fase organica se lav6 con salmuera y se
secO sobre sulfato de magnesio. Se obtuvo el residuo por evaporacion
bajo presion reducida y se someti6 a cromatografia en columna con silica
gel. Se concentraron las fracciones que contenian el compuesto deseado
eluido coﬁ n-hexano - acetato de etilo (3:1 v/v) bajo presién reducida para
dar el corﬁpuesto 127 (84 mg, 0.24 mmol, 83.0%) como aceite amarillo

palido.

Proceso 11

Se adicioné al compuesto 127 (84 mg, 0.24 mmol) obtenido
mediante el proceso 10 clorhidrato de piridina (1.14 g, 9.87 mmol), y la
mezcla se calentd gradualmente hasta 180 °C y se agité por 10 minutos.
La mezcla de reaccion se enfri6 gradualmente hasta temperatura
ambiente, y se adicion6 agua. La mezcla se extrajo con cloruro de

metileno. La fase organica se lavd con hidrogenocarbonato de sodio al 10
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% y salmuera y se secd sobre sulfato de sodio anhidrido. El solvente se
evapor6 bajo presion reducida para dar cristales amarillos (73 mg). Los
cristales amarillos crudos (63-mg) se recristalizaron de acetato de etilo
para dar el compuesto |-140 como cristales amarillos (39 mg).

P.f..247 - 248 °C Solvente de recristalizacién: acetato de etilo

Andlisis elemental para C1gH13FN,OS

Calc. (%): C, 67.84; H, 3.90; F, 5.65; N, 8.33; S, 9.53.

Encont. (%): C, 67.77; H, 3.88; F, 5.78; N, 8.15; S, 9.45.

NMR (DMSO-de) 6: 4.21 (2H, s), 7.13-7.19 (2H, m), 7.36-7.41 (2H, m),
7.43 (1H, d, J=8.0 Hz), 7.83 (1H, d, J=3.0 Hz), 7.99 (1H, d, J=9.0 Hz), 8.16

(1H, d, J=1.8 Hz), 8.36 (1H, d, J=9.0 Hz), 8.85 (1H, d, J=1.8 Hz).

Ejemplo 42

Compuesto I-141

\:. _ ) '
F Proceso srp Proceso BrF
H 443 1 OH 425 2 OB s

Progeso (HO)ZBF Pro:eso L,N O F Proceso

&

N OH -141

Proceso 1

Este proceso fue realizado mediante el proceso 5 del Ejemplo 40 .

Proceso 2

Y93
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Se adiciond a una solucién del compuesto 125 (4.81 g, 14.5 mmol)
obtenido mediante el proceso 1 en DMF (30 ml) carbonato de potasio

(2.20 g, 15.9 mmol), y la mezcla se agitd a temperatura ambiente por 30

" minutos. Se adiciond bromuro de etilo (2.2 ml, 29.5 mmol) a la mezcla de

reaccion y la mezcla se calenté gradualmente hasta 60 °C y se agit6 por
20 minutos. La mezcla de reaccion se enfri6 gradualmente hasta
temperatura ambiente, y se adicion6 agua (150 ml). La mezcla se extrajo
con acefato de etilo (200 ml) y se lavé con agua (150 ml x 4) y se secd
sobre sulfato de magnesio. El solvente se evapor6 bajo presion reducida,
y el aceite purpura residual se sometié a cromatografia en columna con
silica gel. Se concentraron las fracciones que contenian el compuesto
deseado eluido con n- hexano - acetato de etilo - cloruro de metileno
(6:1:3 viv) bajo presidn reducida para dar el aceite amarillo (5.06 g). Este
aceite se sometido nuevamente a cromatografia en columna con silica gel.
Se conceqtraron las fracciones que contenian el compuesto deseado
eluido con :h-.hexano - acetato de etilo (3:1 v/v) bajo presidn reducida para
dar el cohpuesto 130 (4.97 g, 13.8 mmol, 95.3%) como cristales

incoloros.

Proceso 3

Se adicioné gota a gota fenillitio 1.8 M (12.4 ml, 22.3 mmol) en éter
- ciclohexano (7:3 v/v) a éter (160 ml), y la mezcla se enfri6 a —78 °C y
luego, se adicion6 gota a gota una solucién del compuesto 130 (4.00 g,
11.1 mmol) en éter (60 ml) a la mezcla durante 3 horas. La mezcla
dereaccién se agité a —78°C por 30 minutos, y se adicioné gota a gota

acido triisopropil bérico (6.4 ml, 27.7 mmol), y la mezcla se calent

te¢
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gradualmente hasta 0 °C. Esta mezcla de reaccién se adicioné a acido
clorhidrico 2 N (100 ml), y los cristales precipitados se agitaron a
temperatura ambiente por 1 hora. Se recolectaron los cristales por
filtracilon y se lavaron con acetato de etilo (30 ml) y agua (15 ml), y sé
secaron a temperatura ambiente bajo presién reducida para dar el

compuesto 131 (1.97 g, 5.45 mmol, 49.1%) como cristales amarillos.

Proceso 4

Se adicion6 a una solucién del compuesto 131 (15 ml) (200 mg,
0.55 mmol) obtenidp mediante el proceso 3 y 2-bromopirimidina (147 mg,
0.92 mmol) en dimetoxietano-etanol (3:2 v/v), solucién de carbonato de
sodio 2 M (0.34 ml, 0.68mmol) y tetraquis(trifenilfosfina)paladio (0) (71 mg,
0.06 mmol) a temperatura ambiente, y la mezcla se reflujé por 18 horas.
La mezcla dereacci6n se enfrié hasta temperatura ambiente y se adicioné
2-bromopirimidina (147 mg, 0.92 mmol), y la mezcla se reflujp por 10
horas. La miezcla de reaccion se enfrid, y se adicion6 agua, y la mezcla se
extrajo cdn acetato de etilo. La fase organica se lav6 con salmuera y se
secd sobre sulfato de magnesio. Se obtuvo el residuo crudo por
evaporacion bajo presién reducida y se sometidé a cromatografia en
columna con silica gel. Se concentraron las fracciones que contenian el
compuesto deseado eluido con n-hexano - acetato de etilo (1:3 v/v) bajo
presion reducida para dar el compuesto 132 (106 mg, 0.29 mmol, 53.0%)

como aceite incoloro.

Proceso 5
Se adicioné al compuesto 132 (106 mg, 0.29 mmol) obtenido

mediante el proceso 4 clorhidrato de piridina (680 mg, 5.9 mmol), y la

¥as
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mezcla se calenté graduaimente hasta 180 °C y se agit6 por 5 minutos. La
mezcla de reaccion se enfrié gradualmente hasta temperatura ambiente, y
se adicioné agua, y la mezcla se extrajo con acetato de etilo. La fase
organica se lav6 con agua, salmuera, se secé sobre sulfato de sodio y se
evapor6 bajo presién reducida para dar el compuesto 1-002 (90 mg, 0.27
mmol, 92.0%) como cristales amarillos. Los cristales se recristalizaron de
acetato de etilo para dar el compuesto I-141 como cristales amarillos (49
mg).

P.f.:192-193°C Solvente de recristalizacién: acetato de etilo

Analisis elemental para CzoH14FN3O

Calc. (%): C, 72.50; H, 4.26; F, 5.73; N, 12.68.

Encont. (%): C, 72.08; H, 4.21; F, 5.40; N, 12.40.

NMR (DMSO-de) &: 4.19 (2H, s), 7.13-7.19 (2H, m), 7.36-7.40 (2H, m),
7.41 (1H, d, J=8.0 Hz), 7.56(1H, t, J=5.1 Hz), 8.10 (1H, d, J=2.1 Hz), 8.50
(1H, d, J=9.0 Hz), 8.84 (1H, d, J=2.1 Hz), 9.05 (2H, d, J=5.1 Hz), 14.41
(1H,s).

Ejemplo 43

- Compuesto |-142

(HO), B Proceso3 ;

——— N
H
Proceso 4 CF
\
N QH 1-142

N
[/;l» Proceso 1 ( y — [)\l
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Proceso 1

Se adicion6 gota a gota a una solucién de imidazol (compuesto
134)(6.80 g, 99.9 mmol) en THF (100 ml), N,N-diisopropiletilamina (15.5
g, 120 mmol), y cloruro de 2-(trimetilsilil)-etoximetilo (18.3 g, 110 mmol) a
Ié mezcla de reaccién a temperatura ambiente. La mezcla se agit6 por 1.5
horas y se mantuvo por 18 horas. Se adicioné agua (200 ml) a la mezcla
de reaccion y la mezcla se extrajo con éter (100 ml x 3). La fase organica
se lavé con salmuera y se sec6 sobre sulfato de sodio. Se obtuvo un
producto crudo por evaporacién bajo presién reducida y se destilé (124-
126 °C, 5 mmHg) bajo presién reducida para dar el compuesto 135 (12.4

g, 62.5 mmol, 62.6%) como aceite incoloro.

Proceso 2

Se .adicioné gota a gota n-butillitio1.59 M (7.0 ml, 11.1 mmol) en n-
hexano a:'u_na solucién del compuesto 135 (2.00 g, 10.1 mmol) obtenido
mediante.el proceso 1 en TMF (50 ml) a 0 °C, y la mezcla se agitd a
temperatura ambiente por 1.5 horas. La mezcla de reaccion se enfri6
nuevamente a 0 °C y se adicioné gota a gota una solucion de yoduro
(3.07 g, 12.1 mmol) en THF (25 ml), y luego, la mezcla se agité por 30
minutos. Esta mezcla de reaccién se adicioné a solucién de tiosulfato de
sodio 0.1 N, enfriadaitlen hielo(150 ml) y la mezcla se extrajo con acetato
de etilo (100 ml x 2). La fase organica se lavé con solucion de tiosulfato
de sodio N, agua y salmuera sucesivamente y se secd sobre sulfato de
magnesio. Se obtuvo el residuo por evaporacion bajo presion reducida y

se sometié a cromatografia en columna con silica gel. Se concentraron las
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fracciones que contenian el compuesto deseado eluido con hexano -
acetato de etilo (3:1 v/v) bajo presién reducida para dar el compuesto 136

(1.21 g, 3.73 mmol, 37.0%) como aceite café brillante.

Proceso 3

Se adicioné a una solucién del compuesto (20 mi) 131 (250 mg,
0.69 mmol) obtenido mediante el proceso 3 del Ejemplo 42 y el
compuesto 136 (247 mg, 0.76 mmol) obtenido mediante el proceso 2 en
dimetoxietano - etanol (3:2 v/v), solucion de carbonato de sodio 2 M (1.04
ml, 2.08 mmol) y tetraquis(trifenilfosfina)paladio (0) (80 mg, 0.07 mmol) a
temperatura ambiente, y luego, la mezcla se refiuj6 por 12 horas. La
mezcla de reaccién se enfrié a temperatura ambiente y se mantuvo por 12
horas. Se adicioné a la mezcla de reaccion el compuesto 136 (247 mg,
0.76 mmol), solucién de carbonato de sodio 2 M (1.04 ml, 2.08 mmol) y
tetraquis(trifenilfosfina)paladio (0) (80 mg, 0.07 mmol), y la mezcla se
reflujé por 12 horas. La mezcla de reaccién se enfri6 a temperatura
ambiente y se mantuvo por 12 horas. Se adicioné agua a la mezcla de
reaccion y la mezcla se extrajo con acetato de etilo. La fase organica se
lavé con salmuera y se secé sobre sulfato de magnesio. Se obtuvo el
residuo por evaporacién bajo presiébn reducida y se sometid a
cromatografia en columna con silica gel. Se concentraron las fracciones
que contenian el compuesto deseado eluido con hexano - acetato de etilo
(1:1 v/v) bajo presién reducida para dar el compuesto 133 (104 mg, 0.22

mmol, 31.0%) como aceite incoloro.

Proceso 4
Se enfri6 a =20 °C una solucién del compuesto 133 (103 mg, 0.21

mmol) obtenido mediante el proceso 3 in cloruro de metileno (5§ mi). Se

478
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adicion6 gota a gota una solucién de tribromuro de boro 1.0 M (0.64 ml,
0.64 mmol) en cloruro de metileno a la solucién y la mezcla se calentd
hasta 0 °C y se agité por 15 minutos. Ademas, se adicion6 nuevamente

una solucion de tribromuro de boro 1.0 M (0.64 mi, 0.64 mmol) en cloruro

de metileno a la mezcla de reaccién y la mezcla se calenté a temperatura

ambiente y se agité por 30 minutos. Esta mezcla de reaccion se adicion6
a acido clorhidrico 0.2 N (20 ml) enfriado en hielo, y luego se neutraliz6
(pH=7) con hidrogenocarbonato de sodio y se extrajo con acetato de etilo.
La fase organica se lavé con agua, salmuera y se secé sobre sulfato de
sodio. Se obtuvo un producto crudo por evaporacidon bajo presion
reducida y se recristalizé de acetato de etilo para dar el compuesto 1-142
(34 mg, 0.076 mmol, 35.0%) como cristales naranja.

P.f.: 213 - 215 °C Solvente de recristalizacion: acetato de etilo

Analisis elemental para CygH14FN3;O

Calc. (%): C, 71.46; H, 442, F, 5.95; N, 13.16.

Encont. (%) C,669.85; H, 4.27; F, 5.49; N, 12.63.

NMR (CDC|3) 6: 4.16 (2H, s), 6.99-7.05 (2H, m), 7.17-7.22 (2H, m), 7.25
(2H, s), 7.35(1H, d, J=8.7 Hz), 7.87 (1H, d, J=2.4 Hz), 8.33 (1H, d, J=
J=8.7 Hz), 8.69 (1H, d, J=2.4 Hz).

Ejemplo 44

Compuesto 1-143

o o
(HO)ZBF Proceso ! HOF

OEt a1 137

Proceso2 HO O p; O F

OH [-143
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Proceso 1

Se adicioné a una solucién del compuesto 131 (150 mg, 0.41
mmol) obtenido mediante el proceso 3 del Ejemplo 42 en etanol (4 ml)
solucién de perbxido de hidrégeno al 30 % (0.24 ml, 2.1 mmol) a
temperatura ambiente, y la mezcla se agité por 30 minutos y se mantuvo
por 12 horas. Se adicioné a la mezcla de reaccién solucién de tiosulfato
de sodio 1 N (5 ml), y la mezcla se extrajo con acetato de etilo. La fase
organica se lavé con solucién de hidrogenocarbonato de sodio 5 %,
salmuera y se secd sobre sulfato de sodio anhidrido. Se obtuvo un
producto crudo por evaporacion bajo presién reducida y se recristalizd de
diisopropiléter para dar el compuesto 137 (75 mg, 0.25 mmol, 61.0%) as

cristales incoloros.

Proceso 2
Se enfri6 a 0 °C una soluciéon del compuesto 137 (63 mg, 0.21
mmol) obtenido mediante el proceso 1 en cloruro de metileno (6 ml), y se

adicion6 gota a gota una solucién (0.32 mi, 0.32 mmol) de cloruro de

~ amonio (283 mg, 2.1 mmol) y etanotiol 1.0 M en cloruro de metileno a la

solucién, y la mezcla se calentdé hasta temperatura ambiente y se agité
por 1 hora. Se adicioné acido clorhidrico 0.2 N (10 mi) enfriado en hielo a
la mezcla de reaccidn, y la mezcla se extrajo con acetato de etilo. La fase
organica se lavd con salmuera, se secd sobre sulfato de sodio y se
evaporé bajo presion reducida para dar el compuesto 1-143 (36 mg, 0.13
mmol, 63.0%) como cristales incoloros. Los cristales se recristalizaron de

acetato de etilo para dar el compuesto 1-143 as cristales incoloros(7 mg).
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P.f.. 184 - 185 °C Solvente de recristalizacidn: acetato de etilo

NMR (CDCl3) &: 4.12 (2H, s), 6.98-7.04 (2H, m), 7.15-7.20 (2H, m),
7.26(1H, d, J=8.7 Hz), 7.31 (1H, d, J= J=8.7 Hz), 7.88 (1H, d, J=1.8 Hz),
8.61 (1H, d, J=1.8 Hz).

Ejemplo 45

Compuesto |-144

N —
Bl'F Proceso 1 F “Procéso 2
OEt 130 a8

OH OEt

N —_—

F Proceso 3 F
I-144

Proceso 1:

Se adicioné gota a gota fenillitio1.8 M (0.93 ml, 1.7 mmol) en éter
ciclohexaho (7:3 viv) a éter (20 ml), y la mezcla se enfrié a =78 °C, y se
adicion6 una solucién del compuesto 130 (300 mg, 0.83 mmol) obtenido
mediante el proceso 2 del Ejemplo 42 en éter (10 ml) a la mezcla de
reaccion durante 30 minutos. La mezcla se agit6 a 78 °C por 1 hora, y se
adicion6 aldehido acético (0.3 ml, 4.2 mmol) a la solucién de reaccién. La
mezcla de reaccion se calent6 gradualmente hasta temperatura ambiente.
Esta mezcla de reaccion se adicioné a una solucién de cloruro de amonio
al 1 % enfriada en hielo (100 ml), y la mezcla se extrajo con acetato de
etilo. La fase organica .se lavd con salmuera y se secd sobre sulfato de

magnesio. Se obtuvo el aceite amarillo por evaporacién bajo presi6n

50l
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reducida y se sometid a cromatografia en columna con silica gel. Se
concentraron las fracciones que contenian el compuesto deseado eluido
con n-hexano - acetato de etilo (3:1 v/v) bajo presién reducida para dar el

compuesto 138 (114 mg, 0.33 mmol, 40.0%) como aceite amarillo palido.

Proceso 2

Se adicioné cloruro de oxalilo (0.10 ml, 1.1 mmol) a cloruro de
metileno (4 mL), y la mezcla se enfri6 a —-78 °C. Se adicion6 gota a gota
una solucion de dimetilsulféxido (0.16 ml, 2.3 mmol) en cloruro de
metileno (2 ml) a la mezcla de reaccién durante 5 minutos, y la mezcla se
agito por15 minutos. Se adicion6 una solucion del compuesto 138 (114
mg, 0.33 mmol) obtenido mediante el proceso 1 en cloruro de metileno (4
ml) a la mezcla de reaccién a —78 °C durante 10 minutos, y la mezcla se
agité por 30 minutos. Se adicioné gota a gota trietilamina (0.63 mi, 4.5
mmol) a la mezcla de reaccion a -78 °C durante 2 miﬁutos, y la mezcla se
agité por 15 minutos. La mezcla de reaccion se calenté gradualmente
hasta Ov °C, y se adicioné salmuera, y la mezcla se extrajo con acetato de
etilo. La fase organica se lavé con salmuera y se secd sobre sulfato de
sodio. Se obtuvo el residuo por evaporacién bajo presién reducida y se
sometié a cromatografia en columna con silica gel. Se concentraron las
fracciones que contenian el compuesto deseado eluido con n-hexano -
acetato de etilo (4:1 v/v) bajo presién reducida para dar el .compuesto 139

(65 mg, 0.19 mmol, 57.0%) como aceite incoloro.

Proceso 3

5@'2_
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Se adiciondé al compuesto 139 (65 mg, 0.19 mmol) obtenido
mediante el proceso 2 clorhidrato de piridina (550 mg, 4.8 mmol), y la
mezcla se calenté gradualmente hasta 180 °C y se agité por 10 minutos.
La mezcla de reacciébn se enfri6 gradualmente hasta temperatura
ambiente, y de adiciond agua, y la mezcla se extrajo con acetato de etilo.
La fase organica se lavé con agua y se seco sobre sulfato de sodio, y se
evaporé6 bajo presion reducida para dar el compuesto |-144 (54 mg, 0.18
mmol, 91.0%) como cristales café-amarillento. Los cristales s.e
recristalizaron de acetato de etilo para dar el compuesto 1-144 como
cristales amarillo oscuro (17 mg).

P.f.. 87 - 88 °C Solvente de recristalizacion: acetato de etilo

NMR (CDCly) &: 1.23 (3H, d, J=7.5 Hz), 3.15 (2H, d, J=7.5 Hz), 4.16 (2H,

. §), 7.00-7.05 (2H, m), 7.16-7.21 (2H, m), 7.18 (1H, d, J=9.0 Hz), 7.77 (1H,

d, J=2.1 Hz), 7.79 (1H, d, J=9.0 Hz), 8.85 (1H, d, J=2.1 Hz), 13.65 (1H, s).

Ejemplo 46

Compuesto 1-145

Br
> y
F Proceso BrF Proceso HOOCF
OMe

114 1 OMe 2
140 141

Br
—— R
Proceso 3 EtOOC I F Proceso 4 EtOOC 0 N* O F
°M° 142 H
1-145

Proceso 1

ples
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Se adiciond a una solucion del compuesto 114 (4.1 g, 10.0 mmol)
preparado de la misma manera que en el proceso del Ejemplo 40 en DMF
(30 ml) carbonato de potasio (1.66 g, 12.0 mmol) y yoduro de metilo (2.2
g, 15.0 mmol), y la méécla se agité a 50 °C por 45 minutos. Se adicion6
agua a la mezcla de reaccién, y se filtraron los cristales precipitados y se
lavaron con agua. Los cristales se disolvieron en acetato de etilo, se
secaron sobre sulfato de magnesio y descolorizaron con carbén activado.
El solvente se evapor6é bajo presion reducida para dar un producto crudo
(2.1 g, 4.94 mmol, 49.4%)del compuesto 140 como cristales purpura

brillante.

Proceso 2

Se adiciond fenillitio 1.8 M (4.7 ml, 8.4 mmol) en éter - ciclohexano
(7:3 viv) a éter (80 ml) y se enfri6 a —78 °C, y se adicioné gota a gota una
solucién del compuesto 140 (1.8 g, 4.2 mmol) obtenido mediante el
proceso 1 en éeter (100ml) a la mezcla de reaccion durante 30 minutos. La
mezcla de reaccion se agitdé a —78 °C por 30 minutos y se inyecté gas CO;
a la mezcla de reaccion por 60 minutos. La mezcla de reaccion se calenté
hasta 0 °C, se neutraliz6 con soluciébn acuosa de &cido clorhidrico y
alcalinizado con solucién de hidréxido de sodio. La fase acuosa se lavd
con éter y se neutralizé con acido clorhidrico. Se filtré el precipitado de
cristales Amarillo palido, se lavé con agua y se sec6 bajo presion
* reducida. Los cristales se lavaron con isopropiléter para dar el compuesto

141 (760 mg, 1.95 mmol, 46.4%) como cristales incoloros.

Proceso 3

Sott
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El Compuesto 142 (720 mg, 1.72 mmol, 90.6%) se preparé como
cristales amarillo palido de la misma manera que en el procedimiento de!

proceso 9 del Ejemplo 40.

Proceso 4

Se adicion6 a una solucion del compuesto 142 (100 mg, 0.24
mmol) en acetonitrilo (5 ml) yoduro de sodio (217 mg, 2.0 mmol) y cloruro
de trimetilsililo (300 mg, 2.0 mmol) a temperatura ambiente, y la mezcla se
agito por 5 minutos y luego, se reflujo por 90 minutos. La mezcla de
reaccion se enfri6 hasta temperatura ambiente, y se adicion6 agua
helada, y la mezcla se extrajo con acetato de etilo. La fase organica se
lavé con solucion de sulfito de hidrogeno y salmuera. Se obtuvo cristales
purpura por evaporacion bajo presion reducida y se recristalizaron con
etanol para dar un compuesto del titulo 1-145 (70 mg, 0.173 mmol, 72.2%)
como cristales amarillo palido.
P.f.:108-110 °C Solvente de recristalizacion: etano!
Analisis elemental para: C1gH1sBrFNO;
Calc. (%): C, 56.45; H, 3.74; Br, 19.77; F, 4.70; N, 3.47.
Encont. (%): C, 66.31; H, 3.61; Br, 19.36; F, 4.50; N, 3.44.
NMR (CDCl3) 6: 1.48 (3H, t, J=7.2 Hz), 4.22 (2H, s), 4.50 (2H, q, J=7.2Hz),
7.00-7.08 (2H, m), 7.15-7.24 (2H, m), 8.17 (1H, s), 8.22 (1H, brs), 8.86

(1H, brs),11.96(1H, brs).

Ejemplo 47

Compuesto I-146, 1-147

05~
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Br

|
F
OMe ., OMe .3 -146

l Proceso 3

N
—
HOOC N Fproceso4 HOOC QN F
©

N
om 144 147

Proceso 1
Se adicioné a una solucion del compuesto 142 (500 mg, 1.2 mm)
obtenido mediante el Ejemplo 46 en dioxano (6 ml) cianuro de cobre (430
mg, 4.8 mmol), 1,1-bisdifenil fosfinoferroceno (107 mg, 0.19 mmol),
trisdibencilidenoacetona dipaladio (0) (44.4 mg, 0.048 mmol) y cianuro de
tetraetilamonio (187 mg, 1.2 mmol), y la mezcla se refluj6é por 2 horas. Se
adiciond a la mezcla de reaccion 1,1’-bisdifenil fosfinoferroceno (107 mg,
0.19 mmol) y trisdibencilideneacetona dipaladio (0) (44.4 mg, .0.048
mmol), y la mezcla se reflujo por 45 minutos. La mezcla de reaccion se
enfrio hasta temperatura ambiente, y se adicioné acetato de etilo (50 ml).
Se filtr6 los materiales insolubles mediante el paso a travé's de un manto
de Celita. La fase organica se separo y lavé con solucién saturada de
hidrogenocarbonato de sodio y salmuera. La fase organica se seco sobre
sulfato de magnesio y se obtuvo el residuo por evaporacién bajo presion
reducida y se someti6 a cromatografia en columna con silica gel. Se
concentraron las fracciones que contenian el compuesto deseado eluido
con n-hexano - acido acético (3:1 v/v) bajo presién bajo presion reducida
para dar el compuesto 143 (410 mg, 1.1 mmol, 90.3%) como cristales

amarillo palido.

Prmo1 CN Proceso2 N
OO, — e, — 0
EtO0C N’ F EtOOC N EtOOC N O F
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Proceso 2

Una solucién del compuesto 143 (124 mg, 0.33 mmol) obtenido
mediante el proceso 1 en acetonitrilo (10 ml) se hizo reaccionar mediante
el Proceso 4 del Ejemplo 46 para dar un compuesto del titulo 1-146 (45
mg, 0.13 mmol, 39.4%) como cristales palidos.
P.f.: 145 - 147 °C Solvente de recristalizacion: isopropiléter
Analisis elemental para CzoH15sFN203(H20)0.2
Calc. (%): C, 68.57; H, 4.32; F, 5.42; N, 8.00.
Encont. (%): C, 67.83; H, 4.18; F, 5.27; N, 7.85.
NMR (CDCl3) 6: 1.50 (3H, t, J=7.2 Hz), 4.23 (2H, s), 4.53 (2H, q, J=7.2Hz),
7.00-7.10 (2H, m), 7.15-7.24 (2H, m), 8.21 (1H, s), 8.38 (1H, s), 8.94 (1H,

brs), 12.50 (1H, m).

Proceso 3

Se adiciond a una suspension del compuesto 143 (125 mg, 0.33
mmol) obtenido mediante el proceso 1 en etanol (10 ml) etoxido de sodio
1.0 M (400 ul, 0.4 mmol) con agitacion bajo enfriamiento en hielo. La
mezcla de reaccion se calenté hasta 50 °C y luego, se agité por 30
minutos. Se adiciond acetato de etilo y acido clorhidrico al residuo
obtenido mediante evaporacion bajo presion reducida. La fase acuosa se
separé y se extrajo con acetato de etilo. La fase organica combinada se
lavdé con salmuera, se secod sobre sulfato de sodio, y el solvente se
evapord para dar los cristales crudos del compuesto 144 (75 mg, 0.22

mmol, 67.6%).

Proceso 4

S0



234

Una solucién del compuesto 144 (65 mg, 0.19 mmol) obtenido
mediante el proceso en acetonitrilo (8 ml) se hizo reaccionar con el mismo
procedimiento como en el proceso 4 del Ejemplo 46 para dar un
compuesto del titulo 1-147 (38 mg, 0.12 mmol, 62.0%) como cristales
amarillo palido.

P.f.:231-234 °C Solvente de recristalizacion: etanol

Analisis elemental para C1gH11FN,O3(H20)05

Calc. (%): C, 65.26; H, 3.65; F, 5.73; N, 8.46.

Encont. (%): C, 65.37; H, 3.36; F, 5.65; N, 8.38.

NMR (DMSO-dg) &: 4.22 (2H, s), 7.10-7.20 (2H, m), 7.32-7.40 (2H, m),

7.98-8.02 (1H, bm), 8.19 (1H, s), 8.68-8.72 (1H, m).

Ejemplo 48

Compuesto |-148, 1-149, 1-150

. GOMe 0OMe
ro

Etooc’é:N: j‘F EtOOC [O TC
- Proceso N F Proceso Eiooc

OMe OMe
1 Proceso 3
H OOH
-
EtOOC o;l F Proieso Etooo%/NY\QF
146

I-149

EOOMe OOH OOH
A N
. — i = — >
EtooC :‘ > FProceso HOOCFPFOCGSOG HOOCj;:N: “F
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Proceso 1

Se sell6, el compuesto 142 (837.0 mg, 2.0 mmol) el cual se prepar6
mediante el Ejemplo 46, acetato de paladio (22.5 mg, 0.1 mmol),
tritolilfosfina (61.0 mg, 0.2 mmol), trietilamina (808.0 mg, 8.0 mmol) y
acrilato de metilo (448.0 mg, 5.2 mmol), y la mezcla de reaccion se
calentd hasta 110 °C por 16 horas. La mezcla de reaccion se enfrid hasta
temperatura ambiente y se diluy6 con acetato de etilo (30 ml), y la mezcla
se agité por 30 minutos. Se filtr6 los materiales insolubles mediante el
paso a través de un manto de Celita, y el filtrado se lavd con salmuera. La
fase organica se sec6 sobre sulfato de sodio, y se obtuvo el residuo por
evaporacion bajo presion reducida y se sometié a cromatografia en
columna con silica gel. Se concentraron las fracciones que contenian el
compuesto deseado eluido con hexano - acido acético (3:1 v/v) bajo
presion reducida para dar el compuesto 145 (582 mg, 1.38 mmol, 68.8%)

como cristales amarillo palido.

Proceso 2

Se adicion6 gota a gota a una solucién del compuesto 145 (100
mg, 0.24 mmol) obtenido mediante el proceso 1 en cloruro de metileno (5
ml) una solucién de tribromuro de boro 1.0 M en cloruro de metileno (0.28
mi, 0.28 mmol) bajo enfriamiento en hielo, y la mezcla se calentd hasta 0
°C y se agitd por 15 minutos. Se adicion6 a la mezcla de reacciéon una
solucién de tribromuro de boro 1.0 M n cloruro de metileno (0.10. ml, 0.10
mmol), y la mezcla se calentd hasta temperatura ambiente y se agité por
30 minutos. Esta mezcla de reaccion se adicion6 a acido clorhidrico 2 N

(20 ml) enfriado en "hielo, y la mezcla se neutralizé (pH=7) con

1
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hidrogenocarbonato de sodio y se extrajo con acetato de etilo. La fase
organica se lavo con agua y salmuera, se seco sobre sulfato de sodio. Se
obtuvo un producto crudo por evaporacion bajo presién reducida y se
recristalizé de isopropiléter para dar el compuesto del titulo 1-148 (30 mg,
0.073 mmol, 30.6%) como cristales amarillos.

P.f..102 - 105 °C Solvente de recristalizacion: isopropiléter

Analisis elemental para C23H20FNOs(H,0)06

Calc. (%): C, 65.74; H, 5.09; F, 4.52; N, 3.33.

Encont. (%): C, 65.46; H, 4.73; F, 4.32; N, 3.33,

NMR (CDCl5) &: 1.50 (3H, t, J=7.5 Hz), 3.86 (3H, s), 4.21 (2H, s), 4.52

(2H, g, J=7.5Hz), 6.51(1H, d, J=15.6Hz), 6.98-7.16 (2H, m), 7.14-7.22 (2H,

m), 8.20-8.30 (3H, m), 8.89 (1H, brs), 12.26 (1H, m).

Proceso 3

Se adicioné a una solucién del compuesto 145 (111 mg, 0.26
mmol) obténi"do mediante el proceso 1 en dioxano (5 ml) acido clorhidrico
1N vyla fnezcla se reflujo por 2 horas. El solvente se evaporo, y el
residuo se extrajo con acetato de etilo. La fase organica se lavd con

salmuera, se seco6 sobre suifato de sodio. Los cristales crudos obtenidos

por evaporacion bajo presién reducida se sometieron a cromatografia en

columna con silica gel. Se concentraron las fracciones que contenian el
compuesto deseado eluido con metanol - acetato de etilo (1:10 v/v) bajo
presion reducida para dar el compuesto 146 (40 mg, 0.1 mmol, 38.5%)

como cristales amarillo palidos.

S5/



237

Proceso 4 |

Una solucién del compuesto 146 }(35 mg, 0.085 mmol) obtenido
mediante el proceso 3 en cloruro de metileno (5 ml) se hizo reaccionar de
la misma manera que en el Proceso 2 del Ejemplo 48. Se recristalizo un
producto crudo de' metanol - cloruro de metileno para dar un compuesto
del titulo |-149 (15 mg, 0.038 mmol, 44.6%) como cristales amarillo palido.
P. .. 248 - 250 °C Solvente de recristalizacién: metanol - cloruro de
metileno
Analisis elemental para C22H18FN205(H20)05
Calc. (%): C, 65.34; H, 4.74; F, 4.70; N, 3.46.
Encont. (%): C, 65.38; H, 4 .48: F,4.69; N, 3.53
NMR (DMSO-de) 3: 1.38 (3H, t, J=7.2 Hz), 4.27 (2H, s), 4.41 (2H, q,
J=7.2Hz), 6.52(1H, d, J=15.6Hz), 7.08-7.20 (2H, m), 7.34-7.48 (2H, m),

8.18-8.28 (2H, m), 8.58-8.64 (1H, m), 8.90(1H, brs), 12.51 (1H, m).

Proceso 5

Se adicioné a una solucion del compuesto 145 (108 mg, 0.26
mmol) obtenido mediante el proceso 1 en etanol (5 ml) hidréxido de sodio
1T N (1.12 ml, 1.12 mmol) bajo enfriamiento en hielo, y la mezcla se
mantuvo por 15 horas. La mezcla de reaccién se concentrd bajo presion
reducida, y se adicion6 agua (30 ml) y éter (30 mi) a la solucién. Luego
de ser agitada por unos minutos, La fase acuocsa se separd. La fase
acuosa se acidificd con acido clorhidrico 2 N (3 ml, 3 mmol), y la solucién
se extrajo con acetato de etilo, se lavdé con salmuera, se sec6 sobre
sulfato de sodio y se evaporé par dar el compuesto 147 (94.5 mg, 0.25

mmol, 99.1%) como cristales amarillo palido.
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Proceso 6

Una solucién del compuesto 147 (94.5 mg, 0.25 mmol) obtenido
mediante el proceso 5 en cloruro de metileno (5 ml) se hizo reaccionar de
la misma manera que en le proceso 2 del Ejemplo 47. se obtuvo un
producto crudo que se recristalizé6 de metanol - cloruro de metileno para
dar un compuesto del titulo 1-150 (15 mg, 0.04 mmol, 16.3%) como
cristales amarillo palido.
P.f.: 226 - 228 °C Solvente de recristalizacion: etanol
NMR (DMSO-dg) 5: 4.33 (2H, s), 6.45(1H, d, J=15.3Hz), 7.04-7.22 (2H,
m), 7.30-7.50 (2H, m), 8.10-8.44 (2H, m), 8.50-9.10 (2H, m), 12.40 (1H,

brs).

Ejemplo 49

Compuesto 1-151, I-152

OOMe OOMe OOMe
g e U N oo UL v
E100C" VN F| Proceso EtOOC™ Y °N F Process Et0OC” N F
OH
1 OMe s 2

J Proceso 3
OOH COOH
Ly Q, — SRS
Et00C N F Proceso  EtOOC N F
OMe OH
149 4 1-152

Se adiciond a una solucion del compuesto 145 (100 mg, 0.24

mmol) sintetizado de la misma manera que en el proceso1 del Ejemplo 48
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en acetato de etilo (3.0 ml) carbon paladio al 5 % (10 mg, 10 %p) bajo

“enfriamiento en hielo y la mezcla se agité a temperatura ambiente por 5

hr. bajo atmésfera de hidrégeno. Se adicioné carbodn paladio al 5 % (10
mg, 10 %p) y luego, la mezcla se agitd por 5 horas. Luego que la reaccion
fue completa, la mezcla de reaccion se filtré y el residuo por evaporacion
bajo presion reducida se sometio a cromatografia en columna con silica
gel. Se concentraron las fracciones que contenian el compuesto deseado
eluido con hexano - acetato de etilo (2:1 viv) bajo presién reducida para
dar el compuesto 148 (62 mg, 0.15 mmol, 62.5%) como cristales amarillo

palido.

Proceso 2

A una solucién del compuesto 148 (85 mg, 0.2 mmol) obtenido
mediante el proceso 1 en cloruro de metileno (5 mi) se hizo reaccionar de
la misma manera que en el proceso 2 del Ejemplo 48. Se obtuvo un
producto crudo que se recristalizé de isopropiléter para dar un compuesto
del titulo 1-151 (42 mg, 0.10 mmolA, 51.0%) como cristales amarillo palido.
P.f.72-75°C Solvente de recristalizacion: isopropiléter
Analisis elemental para C,3H,F N205(H,0)0 7
Calc. (%): C, 65.15; H, 5.56; F, 4.48:; N, 3.30.
Encont. (%): C, 65.11; H, 5.06; F, 4.23; N, 3.31.
NMR (CDCl3) &: 1.47 (3H, t, J=7.2Hz), 2.66(2H, t, J=7.8Hz), 3.24(2H, t,
J=7.8Hz), 3.68 (3H, s), 4.21 (2H, s), 4.49 (2H, q, J=7.2Hz), 6.98-7.10 (2H,
m), 7.14-7.22 (2H, m), 7.75 (1H, s), 8.08 (1H, s), 8.93 (1H, brs), 11.86(1H,
brs).

513
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Proceso 3 ,

Una solucién del compuesto 148 (68 mg, 0.16 mr{mol) obtenido
mediante el proceso 1 en dioxano (5.0 ml) se hizo reaccionafi de la misma
manera que en el proceso 3 del Ejemplo 48. Se obtuvo un pr'aducto crudo
que se recristalizé de isopropiléter para dar el compuesto 149 (35 mg,
0.085 mmol, 53.2%) como cristales amarillo palido. |
Proceso 4

Una solucién del compuesto 149 (35 mg, 0.085 mm!OI) obtenido
mediante el proceso 3 en cloruro de metileno (5 ml) se hizo ref ‘accionar de
la misma manera que en el proceso 2 del Ejemplo 48. Se;: obtuvo un
producto crudo que se recristalizé6 de etanol - isopropiléter‘para dar el
compuesto 1-152 (24 mg, 0.06 mmol, 71.1%) como cristaes amarillo

palido.

|
P.f.214 - 216 °C Solvente de recristalizacion: etanol isopropiléter

Andlisis elemental para Cz,H;FNOs(H,0)o 2 |

Calc. (%): C, 65.89; H, 5.13; F, 4.74; N, 3.49.

Encont. (%): C, 65.72; H, 4.90; F, 4.63; N, 3.46.

NMR (DMSO-ds) 5: 1.37 (3H, t, J=6.9Hz), 2.58 (2H, t, J=7.5Hzi, 3.17 (2H,
t, J=7.5Hz), 4.24 (2H, s), 4.39 (2H, q, J=7.2Hz), 7.10-7.20 (ZH, m), 7.36-
7.44 (2H, m), 7.68 (1H, s), 8.35-8.41 (1H, m), 8.82-8.88 (1H, s),!11.14 (1H,

s), 12.21 (1H,s).

Ejemplo 50

Compuesto I-153, |-154

Y
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Proceso 1
El compuesto 59 se hizo reaccionar de la misma manera que en el
proceso 5 del Ejemplo 18 para dar el compuesto 150 (2.5 g, 8.9 mmol|,

44.5%) como cristales incoloros.

Proceso 2

El' compuesto 150 (2.5 g, 8.9 mmol) obtenido mediante el proceso
1 se hizo reaccionar de la misma manera que en el proceso 9 del Ejemplo
40 para dar el compuesto 151 (667 mg, 2.1 mmol, 24.1%) como cristales

amarillo palido.

Proceso 3
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El compuesto 151 obtenido mediante el proceso 2 se hizo
reaccionar de la misma manera que en el proceso 2 del Ejemplo 18 para
dar el compuesto 152 (345 mg, 0.89 mmol, 42.2%) como cristales amarillo

palido.

Proceso 4

Se adicion6 a polvo de zinc (210 mg, 3.2 mmol) THF (3.0 ml), 1,2-
dibromometano (0.012 mi, 0.15 mmol), bromuro de bencilo (210 mg, 3.23
mmol) y clorotrimetilsilano (0.0125 ml, 0.10 mmol), y la mezcla se refluj6
por 30 minutos. Esta reaccion se adicion6 a una solucién del compuesto
152 (345 mg, 0.89 mmol) obtenido mediante el proceso 3 en THF (10.0
mi). Se adiciolné trifenilfosfina (26.0 mg, 0.1 mmol) y acetato de paladio
(11.0 mg, 0.05 mmol) a la mezcla de reaccion y la mezcla se agit6 a 60 °C
por 10 minutos. La mezcla de reaccion se enfri6 hasta temperatura
ambiente, y se adiciond solucion hidrégenocarbonafo de sodio al 1 % (40
ml), y la mezcla se extrajo con acetato de etilo (50 ml). La fase organica
se lavo con salmuera y se secd sobre sulfato de magnesio. Se obtuvo el
residuo por evaporacién bajo presidn reducida y se sometid a
cromatografia en columna con silica gel. Se concentraron las fracciones
que contenian el compuesto deseado eluido con n-hexano - acetato de
etilo (3:1 v/v) bajo presion reducida para dar el compuesto 153 (179 mg,

0.4 mmol, 45.0%) como aceite amarillo.

Proceso 5
el compuesto 153 obtenido mediante el proceso 4 se hizo

reaccionar de la misma manera que en el proceso 2 del Ejemplo 19 para
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dar un compuesto del titulo 1-153 (40.0 mg, 0.092 mmol, 23.1%) como
cristales amarillos palidos.

P.f.: 137 - 139 °C Solvente de recristalizacion: isopropiléter

Analisis elemental para Ca6H21F2NO3(EtOAC)g 4

Calc. (%): C, 70.73; H, 5.20; F, 8.11; N, 2.99.

Encont. (%): C, 70.71; H, 4.75; F, 7.87: N, 3.10.

NMR (CDCly) 8: 1.46 (3H, t, J=7.2 Hz), 4.06 (2H, s), 4.19 (2H, s), 4.48
(2H. q, J=7.2Hz), 6.80-7.08 (8H, m), 7.68-7.74 (2H, m), 8.81-8.84 (1H, m),

11.90(1H, s).

Proceso 6

se adiciond a una solucién del compuesto 153 (400.0 mg, 0.92
mmol) obtenido mediante el proceso 4 en etanol (15.0 ml) hidroxido de
litio 4 N (1 ml, 4 mmol), y la mezcla se reflujé por 40 minutos. Se adicioné
a los cristales crudos obtenidos por evaporacion bajo presion reducida
agua (10.0 rml) y acido clorhidrico 2 N (3 ml, 6 mmol) con agitacion. la
pasta de cristales blanquecinos se filtro para dar el compuesto 154 (380

mg, 0.91 mmol, 98.5%) como cristales incoloros.

Proceso 7

El compuesto 154 (139 mg, 0.33 mmol) obtenido mediante el
proceso 6 se hizo reaccionar de la misma manera que en el proceso 6 del
Ejemplo 18. los cristales incoloros se recristalizaron con acetato de etilo
para dar un compuesto del titulo |-154 (85.0 mg, 0.21 mmol, 63.5%).
P.f. 207.- 209 °C Solvente de recristalizacién: isopropiléter

Anadlisis elemental para C24H17F2NO3(H,0)0 2(EtOAC)0.15

Sy
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Calc. (%): C,69.98; H, 4.44: F, 9.00: N, 3.32.
Encont. (%): C, 69.87; H, 4.08; F, 8.78: N, 3.43.
NMR (DMSO-ds) 6: 4.16 (2H, s), 4.26 (2H, s), 7.00-7.22 (6H, m), 7.22-7.32

(2H. m), 7.74 (1H, s), 8.26-8.32 (1H, m), 8.80-8.84 (1H, m).

Ejemplo 51

Compuesto 1-155

Et |
EtOOCF
OH

I-155

El compuesto 1-155 se preparé de la misma manera que en el

Ejemplo 23.

Compuesto I-155

P.f..78-80°C Solvente de recristalizacion: isopropiléter

Analisis elemental para Cy1HzoFNO,

Calc. (%): C, 71.37; H, 5.70; F, 5.38: N, 3.96.

Encont. (%): C, 71.03; H, 5.71; F, 5.63; N, 3.84.

NMR (CDCly) 8: 1.29 (3H, t, J=7.5 Hz), 1.47 (3H, t, J=6.9 Hz), 2.91 (2H, q,
J=6.9Hz), 4.19 (2H, s), 4.48 (2H, q, J=7.5Hz), 6.98-7.06 (2H, m), 7.14-7.20

(2H, m), 7.70 (1H, s), 7.98-8.02 (1H, m), 8.84-8.88 (1H, m), 11.80 (1H, 5).

Ejemplo 52

Compuesto |-156

¥
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Proceso 1

El fenil propionato (7.4 g, 60 mmol) se hizo reaccionar de la misma
manera que en el proceso 2 del Ejemplo 40 para dar el compuesto 156

(13.6 g, 53.3 mmol, 88.8%) como cristales rosado brliante.

Proceso 2

El compuesto 156 (13.0 g, 51 mmol) obtenido mediante el proceso
1 se hizo reaccionar de la misma manera que en el proceso 3 del Ejemplo
40 para dar el compuesto 157 (9.0 g, 37.8 mmol, 74.1%) como cristales

amarillo palido.

519



246

Proceso 3

El compuesto 157 (8.8 g, 31 mmol) obtenido mediante el proceso 2

se hizo reaccionar de la misma manera que en el proceso 4 del Ejemplo

40 para dar el compuesto 158 (6.2 g, 24.9 mmol, 80.2%) como cristales

amarillo palido.

Proceso 4

El compuesto 158 (1.8 g, 7.2 mmol) obtenido mediante el proceso 3
se hizo reacci‘onar de la misma manera que en el proceso 5 del Ejemplo

40 para dar el compuesto 159 (1.5 g, 6.4 mmol, 89.0%) como cristales

amarillo palido.

Proceso 5

El compuesto 159 ('1.55 g, 6.6 mmol) obtenido mediante el proceso

4 se hizo reaccionar de la misma manera que en el proceso 6 del Ejemplo

40 para dar el compuesto 160 (1.95.g, 5.0 mmol, 75.2%) como cristales

amarillo palido.

Proceso 6

Se adicion6 a una solucién de hidréxido de sodio (180 mg, 4.5.
mmol) en THF (90 mi) el compuesto 160 (1.2 g, 3.0 mmol) obtenido
mediante el proceso 5 a temperatura ambiente, y la mezcla se agit6 por 2
horas. La mezcla de reacci6n se enfrid a 78 °C y se adicion6 gota a gota
una solucién de n-butillitio 1.59’M en n-hexano (2.9 ml, 4.5 mmol) a la
mezcla de reaccion y se égité por 60 minutos. Se adicioné gota a gota

una solucion de N-formil piperidina (509 mg, 4.5 mmol) in THF (5.0 ml) a
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la mezcla de reaccion y se agit6 por 30 minutos. Y se adiciono gota a gota
una solucion (10.0 ml, 20 mmol) de acido clorhidrico 2 N en THF a la
mezcla de reaccion y se calento hasta temperatura ambiente. Se adicion6
con agitacion solucién saturada de hidrogenocarbonato de sodio a la
mezcla. La fase organica se separd vy la fase acuosa se extrajo con
cloruro de metileno. La fase organica combinada se seco sobre sulfato de
sodio. Los cristales naranja obtenidos por evaporacion se lavaron con

isopropiléter para dar el compuesto 161 (720 mg, 2.1 mmol, 70.2%).

Proceso 7

Se adicioné a una solucion del compuesto 161 (680 mg, 2.0 mmol)
obtenido mediante el proceso 6 en benzeno (20 ml) etilenglicol (620 mg,
10.0 mmol) y acido p-toluensulfénico (1.9 mg, 0.1 mmol), y la mezcla se
reflujo por 5.5 horas. Se adiciono agua a la mezcla de reaccion y la
mezcla se extrajo con cloruro de metileno. La fase organica se lavd con
solucion saturada de carbonatohidrogeno de sodio y salmuer'a y se seco
sobre sulfato de sodio. El solvente se evaporo para dar el compuesto 162

(430 mg, 1.1 mmol, 55.7%) como aceite café oscuro.

Proceso 8

Se adicion6 gota a gota a una solucion de hidruro de sodio (51 mg,
1.3 mmol) en THF (10 ml) una solucién del compuesto 162 (410 mg, 1.1
mmol) obtenido mediante el proceso 7 en THF (10 ml) a temperatura
ambiente. La mezcla de reacciéh se agité por 30 minutos, y se adiciond
gota a gota cloruro de metoximetilo (111.0 mg, 1.3 mmol) a la mezcla de

reaccion y se agitd a 40 °C por 60 minutos. La reaccion de mezcla se
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enfrio hasta temperatura ambiente y se adicioné agua helada, y la mezcla
se extrajo con cloruro de metileno. La fase organica se lavod con salmuera
y se secé sobre sulfato de sodio. Se obtuvo aceite café OSCuro por
evaporacion y se sometio a cromatografia en columna con silica gel. Se
concentraron las fracciones que contenian el compuesto deseado eluido
con n-hexano - acetato de etilo (3:1 vIV) bajo presion reducida para dar el
compuesto 163 (260 mg, 0.6 mmol, 55.0%) como aceite amarillo.
Proceso 9

Se adicioné gota a gota fenillitio 1.8 M (0.67 ml, 0.6 mmol) en éter -
ciclohexano (7:3 viv) a éter (15 ml) y se enfrié a -78 °C. Se adiciono gota
a gota una solucion del compuesto 163 (250 mg, 0.6 mmol) en éter (5 ml)
a la solucion durante 30 minutos. La mezcla de reaccion se agitd a -78 °C
por 30 minutos, y luego, se inyectd gas CO; por 30 minutos, y la mezcla
de reaccion se calentd gradualmente hasta 0 °C. Se adicion6 a esta
mezcla de reaccion solucién saturada de amonio (10.0 mi) y se extrajo
con acetato de etilo, se lavé con salmuera y se seclO sobre sulfato de
sodio. Los cristales amarillos obtenidos por evaporacion se lavaron con
acetato de etilo - isopropiléter, y se recristalizaron con etanol para dar un
compuesto del titulo 1-156 (35 mg, 0.11 mmol, 19.0%) como cristales
amarillos.
P..:247 - 249 °C Solvente de recristalizacion: etanol
NMR (DMSO-dg) 5:4.36 (2H, s), 7.20-7.40 (5H, m), 8.59 (1H, s), 8.95 (1H,

brs), 9.78-10.10 (2H, m).

Ejemplo 53

St
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Compuesto 1-157

Br Br ’ 3r
=
Br Proceso 1 Br Proceso HOOC
M 6o 2 OMe

OMe
164 165

Br Br

0 \, O EtOOC O N\’ O

Proceso 3 EtOOC N Proceso 4 OH
OMe @ o5 1-157

Proceso 1
El compuesto 160 (2.1 g, 5.3 mmol) obtenido mediante el Proceso
5 of Ejemplo 52 se hizo reaccionar de la misma manera que en el proceso

1 del Ejemplo 46 para dar el compuesto 164 (550 mg, 1.35 mmol, 25.5%)

como aceite..

Proceso 2
El compuesto 164 (1.1 g, 2.7 mmol) obtenido mediante el proceso 1
se hizo reaccionar de la misma manera que en el proceso 8 del Ejemplo

40 para dar el compuesto 165 (440 mg, 1.2 mmol, 43.8%) como cristales

incoloros.

Proceso 3
El compuesto 165 (410 mg, 1.1 mmol) obtenido mediante el
Proceso 2 se hizo reaccionar de la misma manera que en el proceso 9 del

Ejemplo 40 para dar el compuesto 166 (240 mg, 0.6 mmol, 55.0%) como
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cristales amarillo palido.

Proceso 4
El compuesto 166 (100 mg, 0.25 mmol) obtenido mediante el

proceso 3 se hizo reaccionar de la misma manera que en el proceso 4 del
Ejemplo 46 para dar un compuesto del titulo I-157 (46.0 mg, 0.124 mmol,
49.6%) como cristales amarillo palido.
P.f.104 - 106 °C Solvente de recristalizacion: acetato de etilo
Analisis elemental para C19H16BrNO;(EtOAC), 2

, Calc. (%): C, 58.88; H, 4.39; Br, 19.78: N, 3.47.
Encont. (%): C, 568.60; H, 3.95; Br, 19.93; N, 3.57.
NMR (CDCl;) &: 1.48 (3H, t, J=7.2 Hz), 4.25 (2H, s), 4.50 (2H, q, J=7.2Hz),
7.20-7.40 (5H, m), 8.15 (1H, s), 8.20-8.28 (1H, m), 8.84-8.92 (1H, m),
11.95(1H, brs).

Ejemplo 54

Compuesto I-158, |-159
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Proceso 1

S
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El compuesto 18 (16.8 g, 66 mmol) se disolvid en una mezcla de
etanol (100 ml) y agua (100 ml). Se adicioné hidréxido de litio (3.2 g, 134
mmol) a la mezcla de reaccién y la mézcla se reflujé por 4 horas. El

solvente se evapord bajo presién reducida, y se adiciond acido clorhidrico

concentrado y cloruro de sodio, y la mezcla se extrajo con 2-butanona. La

fase organica se lavo con salmuera y se secé sobre sulfato de magnesio.

El solvente se evaporé bajo presién reducida para dar un producto crudo
del compuesto 16 (15.8 g, 99.0%).

NMR (DMSO-de) 6: 2.63 (3H, s), 3.94 y 4.22 (3H, bs), 7.51 (1H, s).

Proceso .2

Se adicion6 a una solucién del compuesto 16 (4.0 g, 16.6 mmol) en
THF (50 mi) trietilamina (2.0 g, 19.8 mmol) a temperatura ambiente. Y a
se adicion6 gota a gota una solucion de formiato de cloroetilo (1.8 g, 17.5
mmol) en THF (5 ml) ala mezcla de reacciéon bajo enfriamiento en hielo.
La mezcla se agité a 0 °C por 30 minutos, y las sales precipitadas se
retiraron por filtracion, y el filtrado se adicion6 gota a gota a amoniaco 2 N
(solucilon en etanol, 50 mi) bajo enfriamiento en hielo. La mezcla se agitd
a temperatura ambiente por 30 minutos, y el solvente se evapor6 bajo
presion reducida, y el residuo obtenido se someti6 a cromatografia en
columna con silica gel y eluido con acetato de etilo - THF (1:1 v/v). Se
concentraron las fracciones que contenian el compuesto deseado bajo
presion reducida paradar el compuesto 167 (3.32 g, 83.0%).

NMR (DMSO-ds) &: 2.53 (3H, s), 4.00 y 4.36 (3H, bs), 7.50-7.80 (3H, m).
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Proceso 3

El compuesto 167 (3.3 g, 13.9 mmol) se disolvié en THF (50 ml), y
se adiciond reactivo de Lawson (6.7g, 16.6 mmol) a la solucién y se
refluj6 por 1 hora. La mezcla de reaccién se enfrid y el solvente se
evaporo bajo presion reducida. Se adiciond hielo en pedazos al residuo, y
la mezcla se acidifico con acido clorhidrico concentrado y se lavd con
acetato de etilo. La fase acuosa se alcalinizé con hidrogenocarbonato de
sodio y se extrajo con acetato de etilo. La fase organica se lavé con agua
y salmuera y se seco sobre sulfato de magnesio. El solvente se evaporé
bajo presion reducida y se cristalizé con éter para dar un producto crudo
del compuesto 168 (2.4 g, 67.0%). NMR (DMSO-dg) 6: mayor; 2.53 (3H,
s), 4.31 (3H, s), 7.67 (1H, s), 9.36 (1H, s), 9.99 (1H, s), 12.86 (1H, s),
menor; 2.53 (3H, s), 3.91 (3H, s), 7.46 (1H, s), 9.42 (1H, s), 10.07 (1H, s),
12.90 (1H, s).

Proceso 4 -

Se adicioné a una solucién del compuesto 168 (2.4 g, 9.3 mmol) en

THF (70 ml) diisopropiletilamina (1.2 g, 9.3 mmol) y yoduro de metilo (2.8

g, 20 mmol), y la mezcla se agité6 a 60 °C por 1 hora. La mezcla de
reaccion se adicion6 a agua helada, y se extrajo con acetato de etilo. La
fase organica se lavé con solucion saturada de hidrogenocarbonato de
sodio y salmuera y se sec6 sobre sulfato de magnesio. El solvente se
evaporé bajo presién reducida y se cristaliz6 de éter para dar un producto

crudo (2.1 g, 83.0%) del compuesto 169.

ANy s s e re sl s ea e el eeap
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NMR (DMSO-de) 5: major; 2.39 (3H, s), 2.53 (3H, s), 4.18 (3H, brs), 7.09
(1H, 5), 10.07 (1H, s), 12.86 (1H, s), minor; 2.36 (3H, s), 2.53 (3H, s), 4.00
(3H, brs), 7.20 (1H, s), 10.30 (1H, brs), 12.86 (1H, s).

Proceso 5

Se refluj6 por 1 hora una mezcla del compuesto 169 (300 mg, 1.1
mmol) y acetatod de p-fluorofenilhydrazida (280 mg, 1.66 mmol) en acido
acético (5 ml). El solvente se evaporé bajo presién reducida, y se adiciond
acetato de etilo al residuo, y la mezcla se lavd con solucion saturada de
hidrogenocarbonato de sodio y salmuera. La mezcla se secé sobre sulfato
de magnesio y, el residuo obtenido por evaporacién bajo presién reducida
se someti6 a cromatografia en columna con silica gel y se eluyé con
acetato de etilo - metanol (50:1 v/v). Se concentraron las fracciones que
contenian el compuesto deseado bajo presién reducida y se cristalizoé de
éter para dar el compuesto 170 (330 mg, 81.0%).

NMR (DMSO-dg) 6: 2.53 (3H, s), 4.03 (2H, s), 4.36 (3H, brs), 7.08-7.18
(2H, m), 7.32-7.40 (2H, m), 7.78 (1H, s), 12.90 (1H, brs), 13.45 (1H, brs).
Proceso 6

El compesto 170 (300 mg, 0.81 mmol) se disolvié en &cido acético
(6 ml), y se adicion6 acido bromhidrico al 47 % (2 ml). La mezcla se reflujé
por 4 horas. El solvente se evaporé bajo presion reducida, y se adicioné
solucién de hidrogenocarbonato de sodio, y la mezcla se extrajo con
acetato de etilo. La fase organica se lavd con solucion acuosa saturada
de hidrogenocarbonato de sodio y salmuera y se seco sobre sulfato de
sodio. El residuo obtenido por evaporacion se recristalizd de acetona

paradar el compuesto 1-158 (200 mg, 70.0%) como cristales incoloros.
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P.f.:295 °C Solvente de recristalizacion: acetona

Analisis elemental para C17H3CIFNsO

Calc. (%): C, 57.07; H, 3.66; N, 19.57; Cl, 9.91: F, 5.31.

Encont. (%): C, 56.99; H, 3.59; N, 19.23; Cl, 9.59: F, 5.15.

NMR (DMSO-dg) &: 2.51 (3H, s), 4.11 y 4.23 (2H, brs), 7.10-7.25 (2;-i, m),
7.32-7.40 (2H, m), 7.67 y 7.74 (1H, brs), 11.73 (1H, brs), 12.89 y 13.00

(1H, brs), 14.28 (1H, brs).

Proceso 7

El compuesto 1-159 (100 mg, 69.0%) se obtuvo como cristales
incoloros a partir del compuesto |-158 (160 mg, 0.45 mmol) mediante el
proceso 1 del Ejemplo 6.
P.f.: 170 °C Solvente de recristalizacion: acetonitrilo
Analisis elemental para C17H14FN5s00.4H,0
Calc. (%): C, 61.77; H, 4.51; N, 21.19; F, 5.75.
Encont. (%): C, 61.77; H, 4.32; N, 21.41: F, 5.79.
NMR (DMSO-dg) &: 2.50 (3H, s), 4.14 (2H, s), 7.04 (1H, m),.7.10-7.20 (2H,
m), 7.34-7.42 (2H, m), 7.50 (1H, d, J=8.7 Hz), 12.30 (1H, brs), 12.56 (1H,
brs).

Ejemplo 55

Compuesto 1-160, 1-161
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N Me Proceso 1 gl N OMeN Proceso 2
MeS N Mo H >Me
N
H Cl
c 169 171
/ H
I
>‘Me Proceso 3 H N ©
F H
I-1 60 I-161
Proceso 1

El compuesto 171 (220 mg, 32.0%) se obtuvo a partir del
compuesto 1-169 (500 mg, 1.85 mmol) y clorhidrato de 1-amino-3-(4-
fluorofenil)propana 2-on (560 mg, 275 mmol) mediante el proceso 5 del
Ejemplo 54. NMR (CDCl;) &: 2.58 (3H, s), 3.99 (2H, s), 4.17 (3H, s), 6.72
(1H, s), 6.96-7.03 (2H, m), 7.23-7.33 (2H, m), 7.94 (1H, s).

Proceso .2

El compuesto I-160 (410 mg, 94 %) se obtuvo como cristales
incoloros a parti del compuesto 171 (450 mg, 1.22 mmol) mediante el
proceso 6 del Ejemplo 54,
P.f.: 193-195 °C (se disuelve) Sdlvente de recristalizacién : acetona
Andlisis elemental para C1gH14FN4O'0.5H,0
Calc. (%): C, 59.10; H, 4.13; N, 15.32; CI, 9.69; F, 5.19.
Encont. (%): C, 59.36; H, 3.84; N, 15.22; CI, 9.79: F, 4.91.
NMR (CDCl3) 3: 2.58 (3H, brs), 3.96 (2H, s), 6.68 (1H, s), 7.00-7.03 (2H,
m), 7.21-7.30 (2H, m), 7.36 (1H, s).

Proceso 3

5
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El compuesto 1-161 (300 mg, 83.0%) se obtuvo como cristales

incoloros a partir del compuesto 1-160 (400 mg, 1.12 mmol) mediante el

proceso 1 del Ejemplo 6.

P.f.: 167 °C Solvente de recristalizacion: etanol

Analisis elemental para C1gH1sFN,O'0.7H,0

Calc. (%): C, 64.55; H, 4.94; N, 16.73; F, 5.67.

Encont. (%): C, 64.68; H, 4.87; N, 16.91; F, 5.42.

NMR (DMSO-dg) &: 2.51 (3H, s), 3.94 (2H, brs), 6.95 (1H, brs), 7.02 (1H,

d, J=8.1Hz), 7.10-7.20 (2H, m), 7.30-7.40 (2H, m), 7.53 (1H, d, J=8.1Hz),
12.19 (1H, brs), 12.37 (1H, brs).

Ejemplo 56

Compuesto I-162, 1-163

F. F.
o ————m — 0%
CO5H  Proceso 1 OMe
N ~roceso 2 N

X Proceso 3
172 Me 174 TMS
————————
FZ Proceso 4
Me )\QN "Me proceso s Proceso 5
175 ¢ H
Qg g
3 N N
)\@ ~Me brocesos N N Me
1162 g3 D

Proceso 1

El compuesto 172 (5 g, 32.4 mmol) se disolvié en cloroformo (30

ml) y acetonitrilo (15 ml). Se adicion6 a la solucién N,O-

dimetilhidroxiamina (3.48 g, 35.6 mmol), HOBt (4.8 g, 35.6 mmol),
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trietilamina (3.6 g, 35.6 mmol) y WSCD (5.5 g, 35.6 mmol). La mezcla de
reaccion se agité a temperatura ambiente por 1 hora. El solvente se
evaporé bajo presion reducida. El residuo obtenido se sometié a
cromatografia en columna con silica gel y eluido con cloroformo-metanol
(49:1 viv).Se concentraron las fracciones que contenian el compuesto
deseado bajo presion reducida para dar el compuesto 173 (5.27 g,
82.0%). NMR (CDCl5) 6: 3.19 (3H, s), 3.63 (3H, s), 3.74 (2H, s), 6.97-7.03
(2H, m), 7.23-7.28 (2H, m). |

Proceso 2

Se adicioné gota a gota a una solucion de trimetilsililacetileno (982 mg,
10 mmol) en THF (10 ml) n-butillitio a ~78 °C. La mezcla se agité por 30
minutos, y se adicioné a la mezcla de reaccion una solucion del
compuesto 173 (1.97 g, 10 mmol) en THF (5 ml) y la mezcla se calent6
hasta 0°C. La mezcla de reaccién se agitd por 30 minutos, y-se adicioné
solucién acuosa de cloruro de amonio y se extrajo con acetato de etilo. La
fase organica se lavé con agué, salmuera y se sec6 sobre sulfato de
magnesio. El solvente se evaporé bajo presion reducida para dar un

producto crudo (2.1 g) del compuesto 174.

Proceso 3

Se adicion6 a una solucion del producto crudo (é.1 g) del
compuesto 174 en etanol (10 ml) solucién acuosa de metilamina al 40 % p
(20 mmol), y la mezcla se agité a temperatura ambiente por 1 hora. El
solvente se evaporé bajo presion reducida y el residuo se sometio a

cromatografia con silica gel. Se concentraron las fracciones que
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contenian el compuesto deseado eluido con acetato de etilo bajo presién
reducida para dar el compuesto 175 (547 mg). El rendimiento del proceso
2 y 3fue del 26 %.

NMR (CDCl3) 6: 2.77 (3H, bs), 3.07 (3H, bs), 3.60 (2H, s), 4.98 (1H, d,
J=12.3Hz), 6.95-7.01 (2H, m), 7.20-7.26 (2H, m), 7.60 (1H, d, J=12.3Hz).

Proceso 4

El compuesto 169 (1.36 g, 5.04 mmol) del Ejemplo 54 se disolvid
en etanol (30 ml) y se adicioné cloruro de amonio (280 mg, 5.24 mmol), y
la mezcla se refluj6é por 30. minutos. El solvente se evaporé y se cristalizé
de eter para dar de manera cuantitativa el clorhidrato de la amidina. Este
clorhidrato (280 mg, 1 mmol) se disolvié en metanol (5 ml), y se adicion6 a
la solucion el compuesto 175 (250 mg, 1.2 mmol) y solucién de metéxido
de sodio al 28 % (metanol, 1 ml, 5 mmol) y la mezcla se reflujé por 6
horas. La mezcla se enfri6 a temperatura ambiente y se adicion6 a
solucién saturada de cloruro de amonio, y la mezcla se extrajo 3 veces
con cloroformo. La fase organica se lav6 con salmuera y'se secé sobre
sulfato de magnesio. El solvente se evaporé bajo presion reducida. El
residuo obtenido se someti6 a cromatografia en columna con silica gel y
se eluyd con cloroformo - metanol (20:1 viv). Se concentraron_ las
fracciones que contenian el compuesto deseado se concentraron bajo
presion reducida para dar el compuesto 176 (260 mg 68.0%).
NMR (CDCls) 5: 2.59 (3H, s), 4.00 (3H, s), 4.16 (2H, s), 6.97-7.10 (3H, m),

7.25-7.31 (2H, m), 7.37 (1H, s), 8.72 (1H, d, J=5.1Hz).

Proceso 5

S537%
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El compuesto 1-162 (220 mg, 88%) se obtuvo como cristales
incolorosa partir del compuesto 176 (260 mg, 0.68 mmol) mediante el
proceso 6 del Ejemplo 54.

P.f.: 280 °C Solvente de recristalizacion: acetona

Andlisis elemental para C1gH14CIFN,O

Calc. (%): C, 61.88; H, 3.83; N, 15.19; C!, 9.61: F, 5.15.

Encont. (%): C, 61.60; H, 3.75; N, 15.03; CI, 9.69; F, 4.93.

NMR (DMSO-dg) 5: 2.51 (3H, s), 4.25 (2H, s), 7.15-7.25 (2H, m), 7.35-7.46
(3H, m), 8.15 (1H, s), 8.83 (1H, d, J=5.1Hz), 13.79 (1H, s).

Proceso 6

El compuesto 1-163 (60 mg, '55.0%) se obtuvo como cristales
incoloros a partir del compuesto 1-162 (120 mg, 0.33 mmol) mediante el
proceso 1 del Ejemplo 6.
P.f.:203 °C Solvente de recristalizacion: acetato de etilo
Analisis elemental para CigH15FN4O
Calc. (%): C, 68.25; H, 4.52; N, 16.76: F, 5.68.
Encont. (%): C, 68.05; H, 4.42; N, 16.57; F, 5.43. ‘
NMR (CDCls) &: 2.59 (3H, s), 4.13 (2H, s), 6.93 (1H, d, J=5.1Hz), 7.00-
7.08 (2H, m), 7.13 (1H, d, J=5.1Hz), 7.24-7.30 (2H, m), 8.30 (1H, d,
J=8.7Hz), 8.59 (1H, d, J=5.1Hz).

El compuesto I-164 se preparé de la misma manera que en el

Ejemplo 56.

@Nﬁ Y
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Compuesto 1-164

A colorless crystal, the yield was 87 %.

P.{.:273 °C Solvente de recristalizacién: acetona

Analisis elemental para CyH;sCIFN,O

Calc. (%): C, 62.75; H, 4.21; N, 14.64: Cl, 9.26; F, 4.96.

Encont. (%): C, 62.52; H, 4.18; N, 14.34; Cl, 9.17; F, 4.70.

NMR (DMSO-d) 5: 2.51 (3H, s), 3.06-3.20 (4H, m), 7.06-7.15 (2H, m),
7.26-7.36 (3H, m), 8.15 (1H, s), 8.78 (1H, d, J=5.4Hz), 13.02 (1H, s),
14.11 (1H, s).

Ejemplo 57

Compuesto I-165

' F
g 757 Pl
CoQH Proceso 1 ‘0~ Proceso 2
o)
177 - 178
F- NMe2
\©\/\ I Proceso 4
CHO ProcesoS CHO ‘
180

N‘>‘M8 Proceso 5
H

FO/\QF\&BN — F’O/\C/I\I%N

181 Cl

Proceso 1

El compuesto 178 (10.97 g, 87.0%) se obtuvo a partir del
compuesto 177 (10.1 g, 60 mmol) mediante el proceso 1 del Ejemplo 56.
NMR (CDCl3) &: 2.72 (2H, t, J=7.5Hz), 2.94 (2H, t, J=7.6Hz), 3.18 (3H, s),
3.61(3H, s), 6.94-7.00 (2H, m), 7.16-7.26 (2H, m),

3¢
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Proceso 2 -

Se adicion6 gota a gota a una solucién de hidruro de alminio y lito
(1.31 g, 34.63 mmol) en THF (5A0 ml) a una solucién del compuesto 178
(6.65 g, 31.48 mmol) en THF (10 ml) a-78 °C. La mezcla se calenté hasta
0 °C y se agitd por 1 hora. Se adicions solucion de hidrégeno sulfato de
potasio, y se filtré el precipitado, y la fase organica se separd, y se secod
sobre sulfato de magnesio. El solvente se evaporé bajo presién reducida

para dar un producto crudo (5.49 g) del compuesto 179.

Proceso 3

Se agit6 a 130 °C una solucién del producto crudo (5.49 g) del
compuesto 179 y dimetilformamida dimetilacetal (3.4 g, 31 mmol) en DMF
(20 ml) por 8 horas. Se adicioné a la mezcla de reaccién, y la mezcla se
extrajo con dietiléter y se secé sobre sulfato de magnesio. El solvente se
evaporé bajo presion reducida, y el residuo obtenido se sometié a
cromatografia en columna con silica gel. Se concentraron las fracciones
que contenian el compuesto deseado eluido con acetato de etilo para dar
el compuesto 180 (588 mg, 9.0%).
NMR (CDCl3) 6: 3.04 (6H, s), 3.80 (2H, s), 6.73 (1H, s), 6.91-6.96 (2H, m),
7.06-7.12 (2H, m), 9.03 (1H, s).

Proceso 4
El compuesto 181 (240 mg, 63.0%) se obtuvo a partir del

“compuesto 180 (250 mg, 1.2 mmol) mediante el proceso 4 del Ejemplo 56.

S35
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NMR (CDCls) &: 2.62 (3H, s), 3.99 (2H, s), 4.06 (3H, s), 7.00-7.08 (2H, m),
7.16-7.24 (2H, m), 7.74 (1H, s), 8.68 (2H, s).

Proceso 5
El compuesto 1-165 (180 mg 78.0%) se obtuvo como cristales
incoloros a partir del Compuesto 181 (240 mg, 0.68 mmol) mediante el
proceso 6 de Ejemplo 54.
P.f.: >300 °C Solvente de recristalizacion: acetona
P.f.: 280 °C Solvente de recristalizacion: acetona
Anélisis elemental para C1gH14CIFN,O
Calc. (%): C, 61.88; H, 3.83; N, 15.19; Cl, 9.61; F, 5.15.
Encont. (%):.C, 61.50; H, 3.69; N, 15.02; CI, 10.02; F, 4.94.
NMR (DMSO-dg) 5: 2.51 (3H, s), 4.05 (2H, s), 7.12-7.20 (2H, m), 7.35-7.41

(2H, m), 8.11 (1H, s), 8.85 (2H, s), 13.00 (1H, s), 13.78 (1H, s).

El compuesto 1-166 se preparé de la misma manera que en el

Ejemplo 57.

"N OH
“—Me
N
Cl H
1-166

Compuesto [-166
Un crystal incoloro, El rendimiento fue del 65 %.

P. f.: 293 °C Solvente de recristalizacion: acetona

SS6
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Analisis elemental para CoH17CIN4O

Calc. (%): C, 65.84; H, 4.70; N, 15.36; Cl, 9.72.

Encont. (%): C, 65.84; H, 4.57; N, 15.38; CI, 9.84.

NMR (DMSO-de) 8: 2.51 (3H, s), 2.98 (4H,m), 7.15-7.32 (5H, m), 8.10 (1H,
s), 8.78 (1H, s), 13.00 (1H, s), 13.85 (1H, s).

Ejemplo 58

Compuesto |-167

H

Faqe :
N /|\>—3Me_"_"Q—«N '
BOR Y RN '

— — ‘N O

Proceso 4 \}_ SMe Proceso 5 @)

186 H

Proceso 1

Se adiciond a una solucién de dioxano - agua (2:1 viv, 60 ml) del

compuesto 182 (3.93 g, 13.6 mmol) decrito en el documento (J.



264

Heterocycl. Chem., 21, 401-4086, (1984)), hidroxido de litio (688 mg, 28.2
mmol) a temperatura ambiente, y la mezcla se agitd por2 horas. Se
adicion6 agua a la mezcla de reaccion (40 ml) a temperatura ambiente, y
la mezcla se acidifico con acido clorhidrico 2 N. Se filtr6 los cristales
precipitados y se lavaron con agua para dar el cornpuesto 183 (3.42 g,

96.0%) como cristales incoloros.

Proceso 2
El compuesto 184 (5.28 g, 84.0%) se obtuvé como cristales amaillo
brillante a partir del compuesto 183 (3.42 g, 13.1 mmol) mediante el

proceso 2 del Ejemplo 9.

Proceso 3

El compuesto 185 (806 mg, 84.0%) se obtuvo como cristales cafe-

negruzco a partir del compuesto 184 (1.01 g, 2.46 mmol) mediante el

proceso 3 del Ejemplo 9. ‘

Proceso 4

Se reflujé por 25 horas una solucién del compuesto 185 (514 mg,
1.31 mmol) y acido p-toluensulfinico sédico (706 mg, 3.96 mmol) en etanol
(20 ml). Se adicion6 agua (40 ml) a la mezcla de reaccion bajo
enfriamiento en hielo. Se filtré los cristales precipitados y se lavaron con
agua. Los cristales crudos obtenidos se recristalizaron de etanol para dar

el compuesto 186 (583 mg, 80.0%) como cristales incoloros.

338
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NMR (DMSO-dg) 8: 2.39 (3H, s), 2.87 (3H, s), 4.48 (2H, s), 7.23 (2H, m),

7.46 (4H, m), 7.88 (2H, d, J=8.4 Hz), 8.83 (1H, s).

Proceso .5

Se adicion6 a una solucién de dioxano - agua (5:1 v/v, 8.4 ml) del
compuesto 186 (356 mg, 0.694 mmol) hidréxido de litio (33.7 mg, 1.38
mmol) a temperatura ambiente, y la mezcla se agit6 por 24 horas. Se
adicion6 agua (14 ml) a la mezcla de reaccion bajo enfriamiento en hielo
y la mezcla se neutralizé con &cido clorhidrico 2 N. Se filtr6 los cristales
precipitados y se lavaron con agua. Los cristales crudos se recristalizaron
de etanol para dar el compuesto I-167 (126 mg, 43.0%) como cristales
amarillo oscuro.

P. f.: 280 - 290 °C Solvente de recristalizacién:etanol

Analisis elemental para C17H12FN303(H20)0.2

Calc. (%): C, 50.84; H, 3.04; N, 14.82; F, 5.03; S, 16.97.

Encont. (%): C, 50.55; H, 2.66; N, 14.63; F, 4.86; S, 17.08.

NMR (DMSO-dg) &: 2.73 (3H, s), 4.33 (2H, s), 7.20 (2H, m), 7.44 (2H, m),
8.39 (1H, s).

IR (KBr) : 3442, 1603 cm’™.

Ejemplo 59

Compuesto I-168

=239
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o \_, Proceso 1 Me O \"', Proceso 2 -
Etlo Js/ N ' N A&/ N 77—~ a e W
MeO <~/ N
0 OMe O OMe o)
77 - 187 188 © OMe

Proceso 1

Se enfri6 a =78 °C una suspension de clorhidrato de N,O-dimetil
hidroxilamina (467 mg, 4.78 mmol) in tetrahidrofurano (100 mil), y se
adicion6 gota a gota n-butillitio/n-hexano 1.55 M (6.2 ml, 9.61 mmol)
durante 5 minutos, y la mezcla se agité por 3 minutos a la misma
temperatura y por 12 minutos a 0 °C. La mezcla de reaccion se enfrié a -
78°C, y se adicioné una solucién del compuesto 77 (Referirse al Ejemplo
29) (529 .mg,2.39 mmol) in tetrahidrofurano (5 ml) a la mezcla de reaccion
y se agit'é'por 15 minutos a la misma temperatura. Se adicion6 solucion
acuosa saturada de cloruro de amonio a la mezcla de reaccion y se
extrajo con acetato de etilo. La fase organica se lavo con salmuera y se
seco sobre sulfato de sodio. El residuo obtenido por evaporacién bajo
presién reducida se someti6 a cromatografia en columna con silica gely
se eluyd con cloroformo - metanol (100:1 v/v). Se concentraron las
fracciones que contenian el compuesto deseado bajo presion reducida
para dar el compuesto 187 (495 mg).
NMR (CDCls) 8:3.39 (3H, s), 3.84 (3H, s), 4.42 (3H, s), 7.34 (1H, dd,

J=8.4, 4.7 Hz), 7.75 (1H, d, J=8.4 Hz), 8.60 (1H, d, J=4.7 Hz).

>
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Proceso 2

Se enfri6 a -78 °C una solucién de 2-bromo5-(p-fluorobencil)furano
(578 mg, 2.27 mmol) en tetrahidrofurano (5 ml), y se adicion6 gota a gota
n-butillitio/n-hexano 1.55 M (1.4 ml, 2.17 mmol) a la soluciéon durante 2
minutos y se agitdé por 13 minutos a la misma temperatura. Se adiciono
una solucion del compuesto 187 (480 mg, 2.03 mmol) en tetrahidrofurano
(5 ml) a la mezcla de reaccion y se agitd a la misma temperatura por 6
horas. Se adicioné a la mezcla de reaccién solucion acuosa saturada de
cloruro de amonio, y la mezcla se extrajo con acetato de etilo. La fase
organica se lavé con agua, salmuera y se secé sobre sulfato de
magnesio. El residuo obtenido por evaporacion y se sometido a
cromatografia en columna con s'ilica gel y se eluyé con hexano - acetato
de etilo (3:2 v/v). Se concentraron las fracciones que contenian el
compuesto deseado bajo presion reducida para dar el compuesto 188
(400 mg),
NMR (CDCI3) 0:4.10 (2H, s), 4.57 (3H, s), 6.17 (1H, d, J=3.8 Hz), 6.99-
7.06 (2H; m), 7.24-7.29 (2H, m), 7.42 (1H, dd, J=8.7, 4.5 Hz), 7.62 (1H, d,

J=3.8 Hz), 7.81 (1H, dd, J=8.7, 1.2 Hz), 8.64 (1H, dd, J=4.5, 1.2 H2).

Proceso 3

Se enfrid a 0 °C una solucion del Compuesto 188 (136 mg, 0.387
mmol) en cloruro de metileno (3 ml), y se adicion6 tribromuro de boro 1.0
M en cloruro de metileno (0.58 ml,0.580 mmo!) a la solucién, y la mezcla
se agitd a la misma temperatura por 30 minutos. Se adicioné a la mezéla
de reaccién solucién saturada de hidrogenocarbonato de sodio, y la

mezcla se extrajo con cloroformo. La fase organica se lavd con salmuera

=1
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y se seco sobre sulfato de sodio. El residuo obtenido por evaporacién bajo
presion reducida se lavd con una mezcla de acetona - metanol (1:10) para
dar soélidos amarilios (87 mg). Y los soélidos se recristalizaron de una
mezcla de acetona - metanol para dar el compuesto 1-168 (34 mg) como
cristales amarillos. |

P. f.: 186-188 °C Solvente de recristalizacion: acetona - metanol

NMR (CDCl;) 6:4.13 (2H, s), 6.26 (1H, d, J=3.8 Hz), 7.00-7.10 (2H, m),
7.24-7.30 (2H, m), 7.48 (1H, dd, J=8.6, 4.7 Hz), 7.818 (1H, d, J=3.8 Hz),

7.823 (1H, dd, J=8.6, 1.1 Hz), 8.71 (1H, dd, J=4.7, 1.1 Hz).

Ejemplo 60

Compuesto I-169

o 0
IN\ > \ / NS
Z Proceso 1 F I &
189 1-169
Proceso 1

Se adicion6 a una soluciéon de 6,7-dihidroxi-5H‘-quino|ina-8-on
(Compuesto 189) (147 mg, 1.0 mmol) descrito en el documento (J. Chem.
Soc., Perkin Trans. 1,1985, p 213) en tetrahidrofurano (3 ml), litio
bis(trimetilsilil)acetamida 1 M (1.2 ml, 1.2 mmol) en tetrahidrofurano bajo
enfriamiento en hielo seco. La mezcla se agitd por 45 minutos, y se
adiciond a la solucién acido clorhidrico (239 mg, 1.0 mmél). La mezcla se
calenté de manera natural y se agitd por 1 hora a temperatura ambiente.
Se adiciondé a la mezcla de reaccidon solucion saturada de cloruro de

amonio, y la mezcla se extrajo con acetato de etilo. La fase organica se

rst
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lavé con solucién saturada de cloruro de amonio, salmuera y se sec6
sobre sulfato de magnesio. El résiduo obtenido por evaporaciéon bajo
presion reducida se sometié a cromatografia en columna con silica gel y
se eluyd con acetato de etilo. Se concentraron las fracciones que
contenian el compuesto deseado bajo presion reducida para dar el
compuesto 1-169 (88 mg, 25.0%) como un aceite.

ESIMS Negativo m/z 348 (M-H)

ESIMS Positivo m/z 350 (M+H)

NMR (CDCl,) (forma endlica: forma ceténica = 3 :1) 6: 2.88-3.05 (4H, m),
4.00 (0.25H, s), 4.05 (0.75H, s); 4.41 (0.25H, dd, J=5.0, 9.2 Hz), 6.14
(0.25H, d, J=3.3 Hz),-6.19 (0.75H, d, J=3.3 Hz), 6.9-7.5 (6H, m), 7.58
(0.75H, d, J=7.5 Hz), 7.68 (0.25H, d, J=8.1 Hz), 8.68 (0.75H, d, J=5.1 Hz),
8.73 (0.25H, d, J=4.8 Hz).

IR (puro): 3051, 1601, 1506, 1223, 1157, 1018, 810, 735 cm".

Ejemplo 61

Compuesto 1-170 '

(@] O
=N =N -N =N
i — B —— S —— S
180 roceso 6Me191 roceso & 6Me 192 roceso Cl 193
O 0
0
O =N
Proceso 4 Proceso 5
194 F -170
Proceso 1

Se adicioné a una solucién del compuesto 190 (5.45 g, 80.0 mmol)

en cloruro de metileno (160 ml), diisopropil etilamina (20.9 ml, 120 mmol)
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y éter clorometilmetilico (7.90 ml, 104 mmol) bajo enfriamiento en hielo, y
la mezcla de reaccion se agité a temperatura ambiente por 18 horas. La
mezcla de reaccidon se concentrd, y se adicioné agua, y la mezcla se
extrajo con acetato de etilo. La fase organica se lavé con agua, solucion
saturada de hidrogen‘qcarbonato de sodio, salmuera y se secd sobre
sulfato de sodio. El residuo obtenido por evaporacion bajo presion
reducida se destil6 (84-87 °C/ 6 mmHg) bajo presion reducida para dar el
compuesto 191 (3.06 g, 34.0%) como aceite incoloro. NMR (CDCl;) &:

3.28 (3H, ), 5.25 (2H, ), 7.06 (1H, t, J=1.2 Hz), 7.12 (1H, s), 7.61 (1H, s).

Proceso 2

Se adiciond a una solucion del Compuesto 191 (1.12 g, 10.0 mmol)
in tetrahidrofurano (40 mi), n-butillitio/n-hexano 1.55 M (6.77 mi, 10.6
mmol) a —40 °C, y la mezcla se agitd a la misma temperatura por 30
minutos. Se adicioné a la mezcla de reaccién una solucion de amida de
Weinreb (2.00 g, 12.0 mmol) en tetrahidrofurano (8 ml) a —60 °C, y la
mezcla se agitdé por 30 minutos a la misma temperatura. Se adicion6 agua
a la mezcla de reaccion, y la mezcla se extrajo con acetato de etilo. La
fase organica se lavé con salmuera y se sec6 sobre sulfato de sodio. El
residuo obtenido por evaporacién bajo presiéon reducida se sometié a
cromatografia en columna con silica gel y se eluyé con n-hexano - acetato
de etilo (1:1 v/v). Se concentraron las fracciones que contenian el
compuesto deseado bajo presién reducida para dar el compuesto 192

(2.19 g) como aceite incoloro.

Proceso 3
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Se adicion6 a una solucién del Compuesto 192 (2.14 g) obtenido
mediante el Proceso 2 en dioxano (30 ml), acido clorhidrico 6 N (10 ml), y
la mezcla se agité a 80 °C por 3 horas. El solvente se evapor6 y se
neutralizé con solucién acuosa de hidréxido de sodio. Se filtr6 los cristales
precipitados, se lavaron con agua y se secaron para dar el compuesto
193 (840 mg. 49.0%) como cristales.

NMR (CDCl5) &: 2.23 (2H, quintet, J=6.9 Hz), 3.31 (2H, t, J=7.2 Hz), 3.65
(2H, t, J=6.6 Hz), 7.27 (2H, brs), 10.58 (1H, brs).

Proceso 4

Se adicioné a una solucién del Compuesto 193 (556 mg, 3.22
mmol) en acetonitrilo (16 ml), carbonato de potasio (890 mg, 6.44 mmol) y
yoduro de sodio (480 mg, 3.20 mmol) bajo enfriamiento en hielo, y la
mezcla se agité a temperatura ambiente por 3 horas y luego, sé agité a 70
°C por 20 horas. El residuo obtenido por evaporacion se sometié a
cromatogréfia en columna con silica gel y se eluyd con cloroformo -
metanol (9:1 v/v). Se concentraron las fracciones que contenian el
compuesto deseado bajo presion reducida para dar el compuesto 194
(358 mg, 82.0%) como cristales incoloros.
NMR (CDCl3) &6: 2.39 (2H, m), 2.77 (2H, m), 4.26 (2H, m), 7.08 (1H, s),

7.34 (1H, d, J=0.9 Hz).

Proceso 5
El compuesto 1-170 (69 mg, 20.0%) se obtuvo como aceite Amarillo
a partir del compuesto 194 (136 mg, 1.00 mmol) mediante el proceso 1 del

Ejemplo 60.
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FABMS m/z 339 (M+H)+

Analisis de masas de alta resolucion para C1gH1gFN203

Calc. (m/z):339.1145.

Encont. (m/z):339.1153.

NMR (CDCls) (forma endlica: forma ceténica = 1:1) &: 2.50-2.62 y 2.72-
2.86 (total 1H, ambos m), 3.28 (1H, t, J=7.2 Hz), 4.01 y 4.05(total 2H,
ambos s), 4.08-4.70 (total 3H, m), 6.17 y 6.6.22 (total 1H, ambos d, J=3.6
Hz), 6.96-7.42 (7H, m).

IR (puro) : 3014, 1660, 1508, 1227, 1213, 1205 cm™.

Ejemplo 62
Compuesto 1-171

. a -

O,N’ %H‘COOH Proceso 1 OzNQCOOMe Proceso2 NQ
OMe

et
COOMe b 1ceso 3

195 196 197
N
M OOCK;L
) ° MeO ”9\/\@ Proceso4 MeOO N Cl F Procesos
. 198

< 199
MeOOC . l F Proceso MeOOC N* F Proceso7

e

OOH ONHI-Pr
N N
R ]
rﬁ 7 G & o O
OMe OMe
202 203
ONHI-Pr
i Ny
MeOOQC N F
Proceso 9 ~ OH

17
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Proceso 1

Se adicion6 a una solucién de acido 3-nitrosalicilico (51 g, 279
mmol) del compuesto 195 en DMF (250 m!) carbonato de potasio (77 @)y
se adicioné gota a gota shlfato de dimetilo (68 ml) manteniendo bajo 25
°C. La mezcla de reacci6n se agitd durante la noche a temperatura
ambiente, y se adiciond solucién de cloruro de amonio, y la mezcla se
extrajo con acetato de etilo. El extracto se lavé con agua, salmuera y se
sec6 sobre sulfato de magnesio. El solvente se evaporo bajo presion
reducida para dar un producto crudo (56.3 g) del compuesto 196 como

cristales incoloros.

Proceso 2

El producto crudo (56.3 g) del compuesto 196 se disolvid en una
mezcla de etanol (200 ml) - dioxano (200 ml) - agua (40 ml)l. Se adicion6
a la mezcla de reaccion una suspensién de carbén paladio al 10 % (2.82
g) en agua (20 ml), y la mezcla se agit6 por 5.5 horas bajo atmoésfera de
hidrégeno. La mezcla de reaccién se filtré a través de un manto de Celita,
y el filtrado se evapor6 bajo presion reducida. Se adicioné agua (300 ml)
al residuo, y la mezcla de reaccién se extrajo dos veces con éter. El
extracto se lavd con agua, salmuera y se seco sobre sulfato de magnesio.

El solvente se evaporé bajo presion reducida para dar un producto crudo

(48.4 g, 266 mmol) del compuesto 197comoaceite.

Proceso 3
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El compuesto 198 (78.5 g, 237.0 mmol, 89.1%) se obtuvo como
cristales a partir del compuesto 109 (47.0 g, 279 mmol) del Ejemplo 40 y
el producto crudo (48.4 g, 266 mmol) del compuesto 197 del Ejemplo 40.

P.f:90-92°C

Proceso 4

El compuesto 199 (24.2 g, 28.5%) se obtuvo como cristales a partir

~ del compuesto 198 (78.0 g, 235 mmol) mediante el proceso 3 del Ejemplo

40.

P.f.:126 - 127 °C

Proceso 5

El compuesto 200 (19.3 g, 89.2%) se obtuvo como cristalesa artir
del compuesto 199 k23.9 g, 66.4 mmol) mediante el Proceso 4 del
Ejemplo 40.

P.f.. 60 -60.5°C

Proceso 6

Se adicion6 a una solucién del Compuesto 200 (32.3 g, 99.2 mmol)
en acido acético (400 ml), acetato de sodio (10.4 g, 127 mmol) y se
adicion6 gota a gota una solucién de bromuro (5.62 mi, 109 mmol) en
acido acético (10 ml) durante 15 minutos. La mezcla se agitdé a
temperatura ambiente por 1 hora 40 minutos, y se adicioné a la mezcla de
reaccion acetato de sodio (10.4 g, 127 mmol) y una solucién bromo (5.62
mi, 109 mmol) en acido acético (10 ml) de la misma forma. La mezcla se

agito por 1.5 horas, y se adicion6 a la mezcla de reaccidn acetato de
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sodio (20.4 g, 249 mmol), y la mezcla se agité bajo enfriamiento en hielo.
Se adicion6 a la mezcla de reaccién solucién acuosa de hidrogenosulfito
de sodio al 10 % (260 ml) y agua (250 ml), y la mezcla se agité6 por 30
minutos. Se filtraron los cristales precipitados y se lavaron con agua. Los
cristales obtenidos se disolvieron en acetato de etilo (600 mI~) y se lavaron
sucesivamente con solucién de hidrogenosulfito de sodio al 10 %,
solucién acuosa de hidrogenocarbonato de sodio, agua, y se sec6 sobre
sulfato de magnesio. El residuo cristalizado obtenido por evaporacién bajo
presion reducida se recristalizd de acetona - hexano para dar el
compuesto 201 (37.4 g, 92.5 mmol, 93.2%) como cristales.
P.f.:110-111°C
Proceso 7

Se adicioné a una suspension del compuesto 201 (3.05 g, 7.55
mmol), acetato de paladio(ll) (339 mg, 1.51 mmol) y 1,3-bis(difenil
fosfino)propano (781 mg, 1.89. mmol) en dimetilsulféxido (60 ml),
trietilamina'(10.5 ml, 75.3 mmol) y agua (15 ml) a temperatura ambiente.
La mezcla se agité a temp;eratura ambiente por 30 minutos, y luego, se
agitdé a temperatura ambiente por 1 hora bajo atmésfera de monéxido de
carbono de 1 atm y 2 horas a 70 °C. La mezcia de reaccién se diluyé con
acetato de etilo (120 ml) y agua (120 ml), y se filtro a través de un manto
de Celita. El filtrado se lav6 con acetato de etilo (60 ml) y agua (60 ml). El
acetato de etilo se evapord bajo presién reducida, se adicion6 al residuo
solucion de acido citrico al 10 % (60 ml). Los cristales precipitados se
filtraron , se lavaron con agua y recristalizaron de acetato de etilo -
metanol (1:1 v/v) para;'dar el compuesto 202 (2.16 g, 58.5 mmol, 78.0%)

como cristales café oscuro.
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Proceso 8

Se adicioné a una suspensién de compuesto 202 (199 mg, 0.539
mmol) y 1-hidroxibenzotriazol (7.5 mg, 0.056 mmol) en DMF (2 ml)
isopropilamina (0.056 ml, 0.66' mmol) y clorhidrato de 1-etil-3-(3-
dimetilaminopropil)carbodiimida (125 mg, 0.652 mmol) a temperatura
ambiente, y la mezcla se agitd6 por 90 minutos. Se adicioné gota a gota
agua (4 ml) a la mezcla de reaccién a temperatura ambiente. Los cristales
precipitados se filtraron y lavaron con agua para dar el compuesto 203

(194 mg, 88.0%) como cristales incoloros.

Proceso 9

se adicion6 gota a gota a una solucién del compuesto 203 (90.0
mg, 0.219 Ammol) en cloruro de metileno (4.5 ml), tribromuro de boro 1 M
(0.880 ml, 0.880 mmol) en cloruro de metilenc bajo enfriamiento en hielo,
y la mezcla se agité por 30 minutos. Se adicion6 agua (9 ml) a la mezcla
de reaccién bajo enfriamiento en hielo. Se filtraron los cristales
precipitados, se lavaron con agua y recristalizaron con acetato de etilo
para dar el compuesto del titulo I-171 (31.6 mg, 0.08mmol, 36.0%) como
cristales café oscuro.
P.f.:210 - 212 °C Solvente de recristalizacion: acetato de etilo
NMR (DMSO-de) &: 1.16 (6H, d, J=6.9 Hz), 3.93 (3H, s), 4.10 (1H, m),
4.23 (2H, s), 7.16 (2H, m), 7.35 (2H, m), 7.96 (1H, s), 8.42 (1H, brd), 8.51
(1H, m), 8.90 (1H, m).
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Los compuestos |-172 a |-179 se prepararon de la misma manera

que en el Ejemplo 18 y el Ejemplo 62.

1172 : R=NH,

COR 1173 : R=NHMe
O > @ I-174 : R=NHEt
MeOOC N° F 1-175 : R=NHn-Pr
OH 1-176 : R=piperidine
1-177 : R=NHBn
172~ 1179 I-178 : R=NMe,
I-179 : R=OMe
Compuesto 1-172
P.f..247 - 249 °C Solvente de recristalizacion: metanol - isopropanol
NMR (DMSO-de) 5: 3.93 (3H, s), 4.23 (2H, s), 7.15 (2H, m), 7.35 (2H, m),
7.48 (1H, brs), 8.06 (1H, brs), 8.11 (1H, s), 8.73 (1H, d, J=4.2 I-iz), 8.90

(1H, d, J=4.2 Hz).

Compuesto 1-173

P.f.:219~221°C Solvente de recristalizacién: metanol

NMR (DMSO-dg) 6: 2.81 (3H, d, J=4.2 Hz), 3.93 (3H, s), 4.22 (2H, s), 7.15
(2H, m), 7.35 (2H, m), 8.04 (1H, s), 8.52 (1H, brt), 8.67 (1H, m), 8.90 (1H,

m).

Compuésto 1-174

P. f.: 198-200 °C Solvente dé recristalizacion: acetato de €tilo

NMR (CDCl3) &: 1.30 (3H, t, J=7.2 Hz), 3.49 — 3.59 (2H, m), 4.03 (3H, s),
4.14 (2H, s), 6.99 (2H, t, J=8.7 Hz), 7.14 - 7.27 (2H, m), 8.02 (1H, s) 8.64

(1H, d, J=2.1 Hz), 8.80 (1H, d, J=2.1 Hz).
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Compuesto 1-175

P. f.: 190-193 °C Solvente de recristalizacion: acetona - éter

NMR (CDCls) 8: 1.02(3H, t, J=7.5Hz), 1.68(2H, m), 3.46(2H, m), 4.04(3H,

s), 4.15(2H, s), 6.06(2H, m), 6.99(2H, m), 7.17(1H, m), 8.04(1H, s),
8.64(1H, s), 8.83 (1H,s).

Compuesto I-176
NMR (CDCl3) &: 1.00-1.60 (2H, m), 1.60-1.80 (4H, m), 3.10-3.20 (2H, m),
3.40-4.00 (2H, m), 4.09 (3H, s), 4.34 (2H, s), 7.04-7.21 (2H, m), 7.22-7.28

(2H, m), 8.06 (1H, s), 8.49 (1H, s), 9.45 (1H, d, J=1.5Hz).

Compuesto I-177

P.f.:228 - 230 °C Solvente de recristalizacion: metanol

NMR (DMSO-dg) 5: 3.92 (3H, s), 4.21 (2H, s), 4.49 (2H, d, J=5.7 Hz), 7.15
(2H, m), 7.28 (2H, m), 8.09 (1H, s), 8.62 (1H, s), 8.91 (1H, s), 9.14 (1H,

brt).

Compuesto 1-178

P.f.: 168-161 °C Solvente de recristalizacion: acetato de etilo

NMR (CDCl;) 6: 2.82 (3H, s), 3.17 (3H, s), 4.02 (3H, s), 4.15 (2H, s), 6.14
(1H, br.s), 7.01 (2H, t, J=8.7 Hz), 7.13 - 7.19 (2H, m), 7.87 (1H, d, J=2.1

Hz), 7.89 (1H, s), 8.85 (1H, d, J=2.1 Hz), 11.94 (1H, br.s).

Compuesto 1-179

P. f.: 159-163 °C Solvente de recristalizacion: acetona - isopropanol
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NMR (CDCly) &: 3.96(3H, s), 4.07(3H, s), 4.20(2H, s), 7.01(2H, m),
7.20(2H, m), 8.76(1H, s), 8.88(1H, s), 9.30 (1H,s).

Ejemplo 63
ST « Br
Meoocn’ F SRS
OMe Proceso 1 HOOC N F Proceso 2
201 OMe 4
Br OOH
A —_ N
EtOOCF Proceso 3 O P 0
OMe EtO0OC N F
142 OMe
204
ONMez ) ONM92
Proceso 4 O = @ P
EtoocC oi e I F Proceso 5 EtOOC‘ N] S F
205 1-180

Compuesto 1-180
Proceso 1 1

Se adicioné a una solucién del compuesto 201 (1.5 g, 3.71 mmol)
en tetrahidréfurano (12.5 ml)- metanol (12.5 ml), solucién acuosa de
hidroxido de sodio 2 N (2.20 ml, 4.45 mmol) bajo enfriamiento en hielo, y
la mezcla se reflujé por 30 minutos. Se adicion6 a la mezcla de reaccién
acido clorhidrico 2 N (2.2 ml) y agua (75 ml) a temperatura ambiente, y la
mezcla se agité por 30 minutos bajo enfriamiento en hielo. Se filtraron los

cristales precipitados y se lavaron con agua para dar el compuesto 141

(1.4 g, 97.0%).
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NMR (CDCls) &: 4.23 (2H, s), 4.49 (3H, s), 7.01-7.09 (2H, m), 7.17-7.29
(2H, m), 8.31 (1H, d, J=1.8 Hz), 8.49 (1H, s), 8.66 (1H, d, J=1.8 Hz), 11.40
(1H, brs).

Proceso 2

Se adicion6 a una solucién del compuesto 141 (1.4 g, 3.59 mmol)
en cloruro de metileno (30 ml), clorhidrato de 1-etil-3-(3-
dimetilaminopropil)carbodiimida (827 mg, 4.31 mmol) y 1-hidroxi
benzotriazol (566 mg, -4‘.31 mmol) a temperatura ambiente, y la mezcla se
agité por40 minutos. Se adicion6 a la mezcla de reaccién etanol (20 ml) y
trietilamina (0.60 ml, 4.31 mmol), y la mezcla se refluj6 por 1 hora. La
mezcla de reaccién se enfrio y e\/aporé bajo presién reducida. Se adicion6
agua helada al residuo, y la mezcla se extrajo con acetato de etilo. La
fase organica se lavé sucesivamente con agua, soluciéon saturada de
hidrogenocarbonato de sodio, salmuera y se sec6 sobre sulfato de
mégnesio. El residuo obtenido por evaporaciéon bajo presion reducida se
purific6 en cromatografia en columna (acetato de etilo: n-hexano = 1:2 -
1:1) para dar el compuesto 142 (1.30 g, 87.0%).
NMR (CDCl3) &: 1.45 (3H, t, J=7.2 Hz), 4.21 (2H, s), 4.21 (3H, s), 4.45
(2H, q, J=7.2 Hz), 6.99-7.08 (2H, m), 7.16-7.29 (2H, m), 8.41 (1H, s), 8.24
(1H, d, J=2.1 Hz), 8.85 (1H, d, J=2.1 Hz).

Proceso 3
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El compuesto 204 (2.38 g, 87.0%) se obtuvo como cristales
Amarillo palido a partir del compuesto 142 (3.0 g, 7.18 mmol) mediante el
proceso 7del Ejemplo 62.

NMR (CDCl3) 8: 1.37 (3H, t, J=7.1 Hz), 4.18 (3H, s), 4.25 (2H, s), 4.38
(2H, q, J=7.1 Hz), 7.13-7.20 (2H, m), 7.34-7.40 (2H, m), 8.45 (1H, s), 8.98

(1H, d, J=2.0 Hz), 9.18 (1H, d, J=2.0 Hz), 13.40 (1H, brs).

Proceso 4

El compuesto 205 (173 mg, 81.0%) se obtuvo como cristales
incoloros a partir del compuesto 204 (200 mg, 0.52 mmol) mediante el
proceso 8 del Ejemplo 62.
NMR (CDCl;) &: 1.44 (3H, t, J=7.2 Hz), 2.83 (3H, s), 3.20 (3H, s), 4.15
(2H, s), 4.23 (3H, s), 4.44 (2H, q, J=7.2 Hz), 6.98-7.05 (2H, m), 7.14-7.20
(2H, m), 7.83 (1H, s), 7.89 (1H, d, J=2.1 Hz), 8.85 (1H, d, J=2.1 Hz).

Proceso 5

Un compuesto del titulo 1-180 (90 mg, 55.0%) se obtuvo como
cristales Amarillo palido a partir del compuesto 205 (170 mg, 0.41 mmol)
mediante el proceso 9 del Ejemplo 62.
P.f.:127 - 128 °C Solvente de recristalizaciéon: metanol - diisopropiléter
NMR (CDCls) 5: 1.46 (3H, t, J=7.2 Hz), 2.80 (3H, s), 3.17 (3H, s), 4.15
(2H, s), 4.48 (2H, q, J=7.2 Hz), 6.96-7.07 (2H, m), 7.12-7:22 (2H, m), 7.84

(1H, d, J=2.1 Hz), 7.90 (1H, s), 8.86 (1H, d, J=2.1 Hz), 12.07 (1H, brs).

Los compuestos 1-181 a |-190 se prepararon de la misma manera

que en el Ejemplo 63.
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I-181 : R1=Et R2=NHMe
COR, -182 : R1=Et R2=NHEt
I-183 : R1=Et R2=NHn-Pr

N
0 . O [-184 : R1=Et R2=piperidine
R100C oH N~ °F 1185 : Ri=Et R2=NHCH,CH,OH

I-186 : R1=Et R2=NHBn
1-181 ~ |-190 1-187 : R1=Et R2=NHPh
1-188 : R1=i-Pr R2=NH,
I1-189 : Ri=i-Pr R2=NHMe
I1-190 : R1=i-Pr R2=NMe,
Compuesto |-181
P.f.:208 - 210 °C Solvente de recristalizacion: metanol
NMR (CDCl;) 6: 1.48 (3H, t, J=7.2 Hz), 3.75 (3H, d, J=3.9 Hz), 4.16 (2H,
s), 4.50 (2H, q, J=7.2 Hz), 6.07 (1H, brs), 6.95-7.05 (2H, m), 7.12-7.23

(2H, m), 8.06 (1H, s), 8.67 (1H, s), 8.30 (1H, s), 12.15 (1H, brs).

Compuesto 1-182

P.f.. 163-165 °C Solvente de recristalizacién: acetato de etilo

NMR (CDCl3) 6: 1.35 (3H, t, J=7.1 Hz), 1.51 (3H, t, J=7.1 Hz), 3.57 (2H, q,
J=7.1 Hz), 4.28 (2H, s), 4.55 (2H, q, J=7.1 Hz), 6.91 (1H, brs), 7.03-7.12
(2H, m), 7.18-7.28 (2H, m), 8.36 (1H, s), .22 (1H, s), 9.40 (1H, s), 12.26

(1H, brs).

Compuesto 1-183
P.f.: 134-137 °C Solvente de recristalizacion: acetato de etilo

NMR (CDClI3) &: 1.04 (3H, t, J=7.2 Hz), 1.50 (3H, t, J=7.0 Hz), 1.66-1.79

© (2H, m), 3.49 (2H, q, J=6.5 Hz), 4.23(2H, s), 4.52 (2H, q, J=7.0 Hz), 6.93
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(1H, brs), 7.01-7.09 (2H, m), 7.18-7.28 (2H, m), 8.28 (1H, s), 9.07 (1H, s),
9.16 (1H, s).

Compuesto |-184

P. f.: 140-143 °C Solvente de recristalizacion: acetato de etilo

NMR (CDCl3) 6: 1.10-1.50 (2H, m), 1.48 (3H, t, J=7.1 Hz), 1.60-1.74 (4H,
m), 3.06-3.22 (2H, m), 3.54-3.96 (2H, m), 4.37 (2H, s), 4.54 (2H, q, J=7.1
Hz), 7.03-7.12 (2H, m), 7.21-7.29 (2H, m), 8.06 (1H, s), 8.47 (1H, s), 9.50
(1H, s), 12.39 (1H, brs). ?

Compuesto 1-185

P.f.: 194 - 195°C Solvente de recristalizacion: acetato de etilo - metanol
NMR (CDCl3) 6: 1.48 (3H, t, J=7.2 Hz), 3.65-3.74 (2H, m), 3.86-3.95 (2H,
m), 4.14 (2H, s), 4.51 (2H, q, J=7.2 Hz), 6.57 (1H, brs), 6.94-7.05 (2H, m),
7.12-7.23 (2H, m), 8.07 (1H, s), 8.62 (1H, s), 8.81 (1H, d, J=2.1 Hz), 12.13
(1H, brs). \

Compuesto 1-186

P. f.: 214-217 °C Solvente de recristalizacion: acetato de etilo

NMR (CDCl;) 6: 1.46 (3H, t, J=7.1 Hz), 4.15 (2H, s), 4.49 (2H, q, J=7.1
Hz), 4.70 (2H, d, J=5.7 Hz), 6.35 (1H, brs), 6.95-7.04 (2H, m), 7.13-7.21
(2H, m), 7.31-7.42 (5H, m), 8.08 (1H, s), 8.67 (1H, s), 8.83 (1H, d, J=1.5
Hz), 12.14(1H, brs).

Compuesto 1-187
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P. f.:168 °C Solvente de recristalizacion: acetato de etilo - diisopropiléter
NMR (CDCl3) 6: 1.49 (3H, t, J=6.9 Hz), 4.15 (2H, s), 4.53 (2H, q, J=6.9
Hz), 6.94-7.70 (9H, m), 7.77 (1H, brs), 8.23 (1H, s), 8.72 (1H, s), 8.87 (1H,
d, J=1.8 Hz), 12.17 (1H, brs).

Compuesto 1-188

P.f.:218-219 °C Solvente de recristalizacién: acetona - acetato de etilo
NMR (CDCl3) &: 1.45 (6H, d, J=6.3 Hz), 4.17 (2H, s), 5.39 (1H, sep, J=6.3
Hz), 5.92 (2H, brs), 6.96-7.04 (2H, m), 7.14-7.21 (2H, m), 8.17 (1H, s),
8.76 (1H, s), 8.84 (1H, s), 12.29 (1H, brs).

Compuesto 1-189

P. f.: 208-209 °C Solvente de recristalizacion: acetona - metanol

NMR (CDCl3) &: 1.46 (6H, d, J=6.2 Hz), 3.08 (3H, d, J=3.9 Hz), 4.16 (2H,
s), 5.39 (1H, sep, J=6.2 Hz), 6.07 (1H, brs), 6.96-7.03 (2H, m), 7.15-7.21

(2H, m), 8.03 (1H, s), 8.67 (1H, s), 8.84 (1H, s), 12.23 (1H, brs).

Compuesto 1-190
NMR (CDCl3) 6: 1.43 (6H, d, J=6.3 Hz), 2.78 (3H, s), 3.17 (3H, s), 4.16
(2H, s), 5.36 (1H, sep, J=6.3 Hz), 6.97-7.06 (2H, m), 7.12-7.20 (2H, m),

7.82 (1H, s), 7.89 (1H, s), 8.87 (1H, d, J=2.1 Hz), 12.23 (1H, brs).

SS?



285

Ejemplo 64

Compuesto 191

HOOC F Proceso1 Crs O O Proceso2
Me

141 N O OMe 208
COOH
MeOC O O F procesos ‘MeOC - ' F Proceso4
(Y ’ 207
208
. ONMe, ONMe,
N . N
MeOC"[NJ ‘LF Proceso 5 MeOC‘[N; “F
OMe OH
209 1-191

,  Proceso 1
Se adicioné a una solucién del compuesto 141 (390 mg, 1.0 mmol) en
tetrahidrofdrano (20 mi) 2,2'-dipiridildisulfuro (242 mg, 1.1 mmol) y trifenilfosfina
(288 mg, 1.1 mmol). Luego de ser agitado por 2 horas, se la\dicioné a la mezcla
de reaccion 2,2'-dipiridildisulfuro (242 mg, 1.1 mmol) y trifenilfosfina (288 mg,
1.1 mmol). La mezcla de reaccién se mantuvo durante la noche y se evapor6
bajo presién reducida. El residuo se sometié a cromatografia en columna y se

cristalizé de diisopropiléter para dar el compuesto 206 (436 mg, 90 %).

Proceso 2
Se adicioné a una solucidn del compuesto 206 (2.20 mg, 4.55 mmol)
obtenido mediante el proceso 1 en tetrahidrofurano (50 ml), bromuro de

magnesio y metilo (5.0 ml, 5.0 mmol) bajo enfriamiento en hielo seco. Luego de
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40 minutos, se adicioné a la mezcla de reaccion bromuro de magnesio y metilo
(0.9 ml, 0.9 mmol). Luego de 15 minutos, se adicion6é solucién saturada de
cloruro de amonio a la mezcla de reaccion, y la mezcla se extrajo dos veces
con acetato de etilo. La fase organica se lavé con agua, salmuera y se secé
sobre sulfato de magnesio. El solvente se evaporé y el residuo se someti6 a
cromatografia en columna y se cristalizé con n-hexano- diisopropiléter para dar

el compuesto 207 (1.64 g, 93.0 %)

Proceso 3
El compuesto 207 (1.6 g, 4.2 mmol) se obtuvo mediante el proceso 2, se
hizo reaccionar de la misma manera que en el proceso 7 del Ejemplo 62 para

dar el compuesto 208 (1.18 g, 3.34 mmol, 80.5 %) como cristales incoloros.

Proceso 4

El compuesto 208 (194.3 mg, 0.55 mmol) se obtuvo mediante el proceso

3, se hizo reaccionar de la misma manera que en el proceso 8 del Ejemplo 62

para dar el compuesto 209 (148 mg, 0.39 mmol, 70.7 %) como cristales

incoloros.

Proceso 5

El compuesto 209 (100.0 mg, 0.26 mmol) se obtuvo mediante el proceso
4, se hizo reaccionar de la misma manera que en el proceso 3 del Ejemplo 45
para dar el compuesto 1-191 (61.8 mg, 0.39 mmol, 54.4 %) como cristales verde
brillante. '
P.f.: 141 - 142 °C Solvente de recristaliiacién: etanol-isopropiléter

NMR (CDCls) & . 2.74 (3H, s),2.80 (3H, s), 4.16 (2H, s), 6.96-7.09 (2H, m), 7.10-
7.20 (2H. m), 7.80 (1H, s), 7.80-7.86 (1H, m), 8.82-8.90 (1H, m)
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Los compuestos 1-192 a 1-243 se prepararon de la misma manera que en

el proceso 3 del Ejemplo 45, a los procesos 7 y 8 del Ejemplo 62 y el Ejemplo

64.

R1=NH»

R1=NHMe
R1=NHi-Pr

Rq= piperidina
R1=NHCH,CH,OMe
R1=NHBn
R1=NHPh

: R1=NH,

R1=NHMe

: R1=NHEt
R1=NHi-Pr

:Ry= piperidina

R1 =NHCH20H20MQ
: R1=NHBn

R1=NHPh

R1=NMey

R1=NHj3

R1=NHEt .
R1=NHi-Pr

: R1=NHCH,;CH;OMe
: R1=NH,

R1=NHMe
Ri=NMez

R1=0OMe

R1=NH,

R1=NHMe
R1=NMey
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COR,

-192 ~ ]-243

R2=Me

R2=Me

R2=Me

R2=Me

R2=Me

R2=Me

R2=Me

R2=Et

R2=£t

R2=Et

R2=Et

R2=Et

R2=Et

R2=Et

R2=Et

R2=Ft

R2=i-Bu

R2=i-Bu

R2=i-Bu

R2=I-Bu

R2= Ciclohexano
R2= Ciclohexano
R2= Ciclohexano .
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R2= -(CHp)3OMe
R2= -(CHp)3O0Me
R2= -(CH2)3OMe
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R1=NH,
R1=NHMe

: R1=NHEt

: R1=NHi-Pr
[-223:
1-224 :
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R1 =NHCH20H20MG

:R1=NHBn
1-226 :

R1=NHPh
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R1=0OMe
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R2= tiofeno
2= fiofeno
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R2= ..
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Compuesto 1-192

P. f.: 230- 232 °C solvente de recristalizacion: dietiléter

NMR (DMSO) §&: 2.75 (3H, s),4.23 (2H, s), 7.12-7.18 (2H, m), 7.32-7.37 (2H,
m), 7.46 (1H, brs), 8.05 (1H, brs), 8.13 (1H, s), 8.52 (1H, d, J=4.7 Hz),8.7 (1H,
s), 8.90 (1H, s).

Compuesto 1-193

P. f.: 207-209 °C solvente de recristalizacion: etanol - dietiléter

NMR (DMSO) &: 2.75 (3H, s),2.81 (3H, d, J= 4.4 hz), 4.22 (2H, s), 7.12-7.18
(2H, m), 7.32-7.37 (2H, m), 8.07 (1H, s), 8.52 (1H, d, J=4.7 Hz),8.70 (1H, s),

8.90 (1H, s).

Compuesto 1-194

P.f:211213°C solveﬁ.te de recristalizacion: etanol - dietiléter

NMR (DMSO) 8&: 1.17 (6H, d, J= 6.6 Hz), 2.75 (3H, s), 4.10 (1H, sept, J= 6.4
Hz), 4.23 ( 2H, s), 7.12-7.18 (2H, m),7.32-7.37 (2H, m), 7.98 (1H, s), 8.39 (1H,
d, J=7.7 Hz), 8.53 (1H, s), 8.90 (1H, s).

Compuesto 1-195

P. f.: 191-193 °C solvente de recristalizacion: etanol - isopropiléter

NMR (CDCl;) &: 1.00- 1.80 (6H, m), 2.73 (3H, s), 3.00-3.12 (2H, m), 3.48-4.02
(2H, m), 4.16 (2H, s), 6.98-7.08 (2H, m), 7.14-7.22 (2H, m), 7.74 (1H, s), 7.78-
7.82 (1H, m), 8.86- 7.92 (1H, m)
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Compuesto 1-196

P.f.: 180- 183 °C Solvente de recristalizacion: etanol - isopropiléter

NMR (CDCl3) :2.78 (3H, s), 3.40 (3H, s), 3.58-3.64 (2H, m), 3.66-3.74 (2H, s),
4.16 (2H, s), 3.37-6.49 (1H, m), 6.96-7.04 (2H, m), 8.04 (1H, s), 8.64-8.67 (1H,

m),8.64—8.67 (1H, m), 8.77-8.84 (1H, s).

compuesto 1-197

P.f.:208-210 °C Solvente de recristalizacion: etanol - dietiléter

NMR (DMSO) &: 2.75 (3H, s), 4.22 (2H, s), 4.51 (2H, J= 6.1 Hz), 7.12-7.18 (2H,
m), 7.32-7.37 (5H, m), 7.33-7.37 (2H, s), 8.13 (1H, s), 8.65 (1H, s9, 8.91 (1H,

s), 9.12 (1H, t, J=5.5 Hz) .

Compuesto 1-198

P. f.: 212-215 °C solvente de recristalizacién: isopropiléter

NMR (CDCl3) 8:2.76 (3H, s), , 4.11 (2H, s), 6.92-7.02 (2H, m), 7.38- 7.46 (2H,
s), 7.60- 7.70 (2H, m), 7.80-8.08 (1H, brs), 8.12 (1H, s), 8.60-8.66 (1H, m),
8.72- 8.80 (1H, m).

Compuesto 1-199

P. f.: 217-219 °C solvente de recristalizacion: etanol

NMR (CDCl3) &: 1.30 (3H, t, J= '}.2 Hz), 3.19 (2H, q, J= 7.2 Hz), 4.18 (2H, s),
5.85 (2H, bs). 6.97-7.03 (2H, m), 7.16-720 (2H, m), 8.19 '(1H, s), 8.77 (1H, s),
8.80 (1H, d, J= 2.0 Hz).

Compuesto 1-200

P. f.: 214-2216 °C solvente de recristalizacion: etanol
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NMR (CDCl3) &: 1.29 (3H, t, J= 7.2 Hz), 3.07 (3H, d, J=4.0 Hz), 3.18 (2H, q, JO
7.2 Hz), 4.16 (2H, s), 6.09 (1H, bs), 6.97-7.04 (2H, m), 7.16-7.20 (2H, m), 8.05

(1H, s), 8.68 (1H, s), 8.79 (1H, d, J= 2.1 Hz).

Compuesto 1-201

P. f.: 194-195 °C Solvente de recristalizacién: etanol

NMR (CDCl3) &: 1.29 (3H,t, J= 7.2 Hz), 1.29 (3H, t, J= 7.2 Hz), 3.17 (2H, q; J=

7.2 HZ), 3.50-3.59 (2H, m), 4.16 (2H, s), 8.63 (1H, d, J= 1.8 Hz), 8.79 (1H, d; J=

1.8 Hz).

Compuesto 1-202

P.f.. 196 - 197°C Solvente de recristalizacién: etanol

NMR (CDCls) 6: 1.29 (3H, t, J=7.2 Hz), 1.29 (6H, t, J= 6.5 Hz), 3.19 (2H, q; J=
7.2 HZ), 4.17 (2H, s), 4.25-4.40 (1H, m), 5.82 (1H,bs),6.98-7.04 (2H, m), 7.16-
7.21 (2H, m), 8.01 (1H,s), 8.58 (1H, d, J= 2.1 Hz).

Compuesto 1-203

P. f.: 136-138°C Sclvente de recristalizacion: etanol
NMR (CDCl3) &: 1.29 (3H, t, J=7.2 Hz), 1.00-1.75 (6H, m), 3.00-3.17 (4H, m),
3.60 (1H, bs), 3.92 (1H,bs) 4.16 (2H, s)', 6.99-7.05 (2H, m), 7.16-7.19 (2H, m),

7.77 (1H, s), 7.80 (1H, d, J= 1.8 Hz), 8.88 (1H, d; J= 2.1 Hz).

Compuesto 1-204
NMR (CDCl3) &: 1.29 (3H, t, J= 7.2 Hz), 3.18 (2H, q, J= 7.2 Hz), 3.41 (3H, s),

3.61 (2H, d; J= 5.0 HZ), 3.71 (2H,d, J= 5.0 Hz), 4.16 (2H,sm),6.41 (1h, bs),
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6.97-7.03 (2H, m), 7.16-7.20 (2H. m), 8.07 (1H, s), 8.65 (1H, s), 8.80 (1H, d, J=
2.1 Hz).

Compuesto 1-205

P. f.: 202- 203°C Solvente de recristalizacion: etanol

NMR (CDCl3) &: 1.26 (3H, t, J= 7.2 Hz), 3.14 (2H,q, J= 7.2 Hz), 4.14 (2H, s),
4.68 (2H, d; J= 5.5 HZ), 6.41 (1H, s), 6.97-7.03 (2H, m), 7.14-7.19 (2H,m), 7.26-

7.40 (5H, m), 8.06 (1H, S), 8.66 (1H, d, J= 2.1 Hz), 8.77 (1H, d, J= 2.1 H2).

Compuesto 1-206

P.f.: 196 - 197°C Solvente de recristalizacion: etanol

NMR (CDCl3) &: 1.26 (3H, t, J= 7.2 Hz), 3.16 (2H,q, J= 7.2 Hz), 4.12 (2H, s),
6.94-7.01 (2H, m), 7.13-7.26 (3H, m), 7.40-7.45 (2H, m), 7.67 (2H, d, J= 7.6

Hz), 8.01 (1H, s), 8.16 (1H, s), 8.64 (1H, 5), 8.78 (1H, d, J= 2.1 Hz).

Compuesto 1-207

P. f.: 150-152°C Solvente de recristalizacion: etanol

NMR (CDCly) &: 1.26 (3H, t, J= 7.2 Hz), 3.16 (2H,q, J= 7.2 Hz), 4.12 (2H, s),
6.54-7.01 (2H, m), 7.13-7.26 (3H, m), 7.40-7.45 (2H, m), 7.67 (2H, d, J= 7.6

Hz), 8.01 (1H, s), 8.16 (1H, ), 8.64 (1H, s), 8.78 (1H, d, J= 2.1 Hz).

Compuesto 1-208

P. f.: 178180°C Solvente de recristalizacion: acetato de etiilo- isopropiléter

NMR (CDCl3) &: 1.05 (6H, d, J= 6.7 Hz), 2.30 (1H, m), 3.00 (2H, d, J= 6.7 Hz),
4.18 (2H, s), 5.68-6.12 (2H, br), 6.95-6.94-7.05 (2H, m), 7.14-7.24 (3H, m), 8.16
(1H, m), 8.74-8.78 (1H, , m9, 8.80- 8.84 (1H, m).
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Compuesto 1-209

P.f.: 170-171°C Solver_wte de recristalizacion: acetato de etilo

NMR (CDCl3) &: 1.05 (6H, d, J= 6.7 Hz), 1.30 (3H,t, J= 7.4 Hz), 2.36 (1H, m),
3.04 (2H, d, J= 6.7 Hz), 3.50-3.62 (2H, m), 4.17 82h, s), 5.95 — 6.03 (1H, m),
6.96-7.05 (2H, m), 7.14-7.24 ( 2H, m), 8.02 (1H, s), 8.60-8.64 (1H, m), 8.79-
8.82 (1Hm).

Compuesto i-210

P.f.. 171 - 173°C Solvente de recristalizacion: etanol - isopropiléter

NMR (DMSO) &: 0.97 (6H,d, J= 6.4 Hz), 1.17 (6H,d, J= 6.4 Hz), 2.23 (1H, sept,
J=6.7 Hz), 3.07(2H, d, J= 6.7 Hz), 4.04 —4.16 (1H, m), 4.23 (2H, s), 7.12 ~7.18
(2H, m), 7.32- 7.36 (2H, m), 7.96(1H, s), 8.38 (1H, d, J= 7.6 Hz), 8.52 (1H, d, J=
1.8 Hz), 8.89 (1H, d, J= 1.5 Hz).

Compuesto |-211

P. f.. 140-142°C Solvente de recristalizacién: etanol- isopropiléter

NMR (DMSO) &: 0.97 (6H,d, J= 6.7 Hz), 2.24 (1h, sept, J= 6.7 Hz), 3.07 (2H, d,
J= 6.7 Hz), 3.29 (3H, s), 3.30-3.49 (4H, m), 4.22 (2H, s), 7.12-7.18 (2H, m),
7.32-7.36 (2H, m), 8.36 (1H, s), 8.62 (1H, d, J= 1.8 Hz), 8.65 (1H, brs9, 8.89
(1H, d, J= 2.1 Hz9.

Compuesto 1-212

P. f.: 260-262°C Solvente de recristalizacién: acetato de etilo
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NMR (CDCl3) &: 1.30-2.00 (10H, m), 3.38-3.49 (1H, m), 4.18 (2H, s), 5.70-6.00
(1H,brs), 6.96-7.04 (2H, m), 7.16-7.22 (2H, m), 8.15 (1H, s), 8.72 — 8.76 (2H,
m),8.80-8.82 (1H, m).

Compuesto |-213

P. f.: 163-164 °C Solvente de recristalizacion: isopropiléter

NMR (CDCls) &: 1.20-2.00 (10H, m), 3.08- (3H, d, J= 2.3 Hz), 3.36-3.48 (1H,
m), 4.16 (2H, s), 6.00-6.11 (1H, m), 6.96-7.04 (2H, m), 7.14-7.20 (2H, m), 8.01

(1H, s), 8.62 - 8.68 (1H, m), 8.78-8.82 (1H, m).

Compuesto 1-214
NMR (CDCl3) &: 1.06-2.00 (10H, m), 2.80 8 (3H,s), 3.19 (3H, s), 3.28-3.44 (1H,
m), 4.16 (2H, s), 6.96-7.08 (2H, m),7.10-7.20 8 (2H, m), 7.78-7.86 (2H, m),

8.80-8.92 (1H,m9, 13.6-14.2 (1H, brs).

Compuesto |-215

P. f.: 163-164 °C Solvente de recristalizacion: isopropiléter - isopropanol

NMR (CDCl3) 8: 1.20-2.00 (10H, m), 3.08 (3H, d, J= 2.3 Hz), 3.36-3.48 (1H, m),
4.16 (2H, s), 6.00-6.11 (1H, m), 6.96-7.04 (2H, m), 7.14-7.20 (2H, m), 8.01 (1H,
s), 8.62 — 8.68 (1H, m), 8.78-8.82 (1H, m).

Compuesto I-216

P. f.: 165 °C Solvente de recristalizacion: acetato de etilo

NMR (CDCl;) &: 2.04-2.14 (2H, m), 3.25 (2H, t, J= 7.5 Hz), 3.37 (3H, s), 3.52
(2H, t, J= 5.7 Hz), .4.17 (2H, s), 5.94 (2H, brs), 6.96 =7.05 (2H, m), 7.14-7.22

(2H, m), 8.23 (1H, s), 8.81 (2H, s).
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Compuesto 1-217

P.f.: 148 °C Solvente de recristalizacién: acetato de etilo- diisopropiléter

NMR (CDCl3) &: 2.03-2.14 (2H, m), 3.07 (3H, d, J= 5.1 Hz), 3.23 (2H, t, J=7.5
Hz), 3.37 (3H, s), 3.51 (2H, t, J=6.0 Hz), 4.16 (2H, s), 6.16 (1h,l brs), 6.95-7.05
(2H, m), 7.14-7.22 (2H, m), 8.08 (1H, s), 8.71 8 (1H, s), 8.79 (1H, d, J= 1.2 Hz),
12.63 (1H, brs).

Compuesto 1-218

P. f.: 123-126 °C Solvente de recristalizacion: acetato de etilo- diisopropiléter
NMR (CDCl3) &: 2.03-2.13 (2H, m), 2.81 (3H, s), 3.18 (3H, s), 3.21 (2H, t, J=
7.2 Hz), 3.35 (3H, s), 3.50 (2H, t, J= 6.0 Hz), 4.16 (2H, s), 6.97-7.06 (2H, m),
7.12-7.20 (2H, m), 7.83 (1H, s), 7.85 (1H, s), 8.85 (1H,d, J= 1.2 Hz), 13.44 (1H,
brs).

Compuesto 1-219

P. f.: 259-261 °C Solvente de recristalizacion: metanol

. Analisis elemental para Cp4sH17FN2O4

Calc. (%): C, 71.99; H, 4.28; F, 4.74; N, 7.00.
Encont. (%): C, 71.87; H, 4.15; F, 4.63; N, 6.90.
NMR (CDCl3) &: 4.20 (2H, s), 5.76 (2H, m), 7.01 (2H, m), 7.20 (2H,m), 7.54

(2H, m), 7.65 (1H, m), 7.80 (2H, m), 8.00 (1H, s), 8.82 (1H, m), 8.85 (1H, m).

Compuesto 1-220

‘ P. f.. 88-89 °C Solvente de recristalizacion: metanol

Andlisis elemental para Ca5H1gFN2O3(H20)06
Calc. (%): C, 70.61; H, 4.79; F, 4.47; N, 6.69.
Encont. (%): C, 70.52; H, 4.58; F, 4.33; N, 6.43.
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NMR (CDCis) 8: 3.02 (3H,d, J= 4.5 Hz), 4.18 (2H, s), 6.00 (1H, brq), 7.01 (2H,

m), 7.19 (2H, m), 7.54 (2H, m), 7.64 (1H, m), 7.78 (2H, m), 7.86 (1H, s) ,8.75 .

(1H, m), 8.81 (1H, m).

Compuesto 1-221

P.f.. 70-72 °C Solvente de recristalizacién: metanol

Analisis elemental para CasH21FN203(H20)0.5

Calc. (%): C, 71.38; H, 5.07; F, 4.34; N, 6.40.

Encont. (%): C, 71.25; H, 5.08; F, 4.32; N, 6.46.

NMR (CDCls) &: 1.24 (3H, t, J= 7.4 Hz), 3.50 (2H, m), 4.19 (2H, s), 5.95 (1H,
brt), 7.01 (2H, m), 7.20 (2H, m), 7.53 (2H, m), 7.64 (1H, m), 7.80 (2H, m), 7.86
(1H,s), 8.72 (1H, m), 8.80 (1H, m).

Compuesto 1-222

P. f.: 77-78°C Solvente de recristalizacién: metanol

Analisis elemental para C,7H23FN203(H20)1 0

Calc. (%): C, 70.42; H, 6.47; F, 4.13; N, 6.08.

Encont. (%): C, 70.47; H, 5.32; F, 4.01; N, 5.93.

NMR (CDCl;) &: 1.25 (6H, d, J= 6.3 Hz), 1.19 (2H, s), 4.29 (1H, m), 6.79 (1H,A
brd), 7.01 (2H, m), 7.20 (2H, m), 7.53 (2H, m), 7.64 (1H, m), 7.80 (2H, m), 7.84
(1H, s), 8.67 (1H, m), 8.80 (1H, m).

Compuesto 1-223

P. f.: 150-153 °C Solvente de recristalizacion: metanol-isopropiléter
Analisis elemental para C25H25FN2O;

Calc. (%): C, 74.34; H, 5.38, F, 4.05; N, 5.98.

Encont. (%): C, 74.07; H, 5.25; F, 4.01, N,5;87.
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NMR (CDCly) &: 1.12 (1H, m), 1.29 (1h, m9, 1.58 (4H, m), 3.08 (2H, m), 3.50
(1H,m), 3.92 (1H, m), 4.18 (2H, s), 7.03 (2H, m), 7.09 (2H, m), 7.53 (2h, m),

7.60 (1H, s), 7.63 (1H, m), 7.75 (2H, m), 7.87 (1H m), 8.90 (1H, m).

Compuesto 1-224

P.f.: 178- 180 °C Solvente de recristalizacion: metanol

Analisis elemental para Ca7H23FN204

Calc. (%): C, 70.73; H, 5.06; F, 4.14; N, 6.11.

Encont. (%): C, 70.46; H, 4.89; F, 4.04; N, 6.03.

NMR (CDCl;) &: 3.34 (3H,s) , 3.55 (2H, m), 3.65 (2H, m), 4.19 (2H, s), 6.33
(1H, brt), 7.01 (2H, m), 7.19 (2H, m), 7.54 (2H, m), 7.64 (1H, m) 7.79 (2H, m),
7.90 (1H, s), 8.73 (1H, m), 8.81 (1H, m). |

Compuesto 1-225

P. f.: 164-165 °C Solvente de recristalizacién: metanol

Analisis elemental para C31H23FN,03

Calc. (%): C, 75.90; H, 4.73; F, 3.87; N, 5.71.

Encont. (%): C, 75.54; H, 4.56; F, 3.82; N,5.63.

NMR (CDCl3) &:4.19 (2H, s), 4,.65 (2H, d, J= 5.7 Hz), 6.26 (1H, brt), 7.01 (2H,
m), 7.19 (2H, m), 3.33 (5H, m) , 7.52 (2H, m), 7.64 (1H, m), 7.78 (2H, m), 7.91
(1H, s), 8.76 (1 H, m), 8.81 (1H, m).

Compuesto 1-226

P. f.: 103-104°C Solvente de recristalizacion: metanol
Analisis elemental para C3gH21FN2O3

Calc. (%): C, 75.62; H, 4.44; F, 3.99; N, 5.88.

Encont. (%): C, 75.23; H, 4.24, F; 4.02; N, 5.78.
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NMR (CDCl3) &: 4.16 (2H, s), 6.99 (2H,m), 7.18 (3H, m), 7.40 (2H, m), 7.53

(2H, m), 7.63 (3H, m),. 7.79 (2H, m), 7. 86 (1H, brs), 8.00 (1H, s), 8.77 (1H, m),
8.79 (1H, m).

Compuesto 1-227

P.f.. 79-81 °C Solvente de recristalizacién: isopropanol

NMR (CDCl3) 8: 2.81 (3H, s), 3.14 (3H, s), 4.18 (2H, s), 7.02 (2H, m) 7.16 (2H,
m), 7.53 (2H, m), 7.62 (1H, m), 7.65 (1H, s), 7.76 (2H, m), 7.93 (1H, m), 8.86
(1H, m), 12.73 (1H, brs).

Compuesto 1-228
P. f.: 174-175 °C Solvente de recristalizacion: metanol - cloroformo
NMR (CDCl3) &: 3.90 (3H, s), 4.22 (2H, s), 7.03 (2H, m), 7.22 (2H, m), 7.55

(2H, m9 7.76 (1H, m), 7.80 (2H, m), 8.58 (1H, s), 8.84 (1H, m), 9.30 (1H, m).

Compuesto |-229

P. f.: 243-245 °C Solvente de recristalizacion: acetato de etilo

NMR (d-sDMSO) &: 4.25 (2H, s), 7.13-7.19 (2H, m), 7.32-7.38 (4H, m), 7.43
(1H,brs), 7.83 (1H, s), 7.85-7.90 (2H, m), 8.01(1H, brs), 8.84 (1H, d, J= 2.1 Hz),
8.89 (1H, d, J=2.1 Hz).

Compuesto 1-230

P.f.: 156-158 °C Solvente de recristalizacion: acetato de etilo - isopropiléter
NMR (d-sDMSO) 3: 2.79 (3H, d, J=4.5 Hz), 4.24 (2H, s), 7.13-7.19 (2H, m),
7.32-7.38 (4H, m), 7.75 (1H,s), 7.84-7.89 (2H, m) 8.48 (1H, d, J= 4.5 HZ), 8.76
(1H, d, J= 1.8 Hz), 8.89 ((1H, d, J= 1.8 Hz), 11.11 (1H, brs)

&70
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Analisis elemental para C2sH1gF2N203
Calc. (%): C, 69.44; H, 4.20; F, 8.79; N, 6.48.

Encont. (%): C, 69.14; H, 4.09; F,8.53; N,6.43.

Compuesto 1-231

P.f.: 152-153 °C Solvente de recristalizacion: acetato de etilo - isopropiléter
NMR (d-sDMSO) &: 1.12 (3H, t, J=2.1 Hz), 3.29 (2H, m), 4.25 (2H, s), 7.13-7.19
(2H, m), 7.33-7.38 (4H, m), 7.74 (1H, s), 7.85-7.90 (2H, m), 8.52 (1H, t, J= 5.7
Hz), 8.73 (1H, d, J= 2.1 Hz), 8.90 (1H, d, J= 2.1 Hz), 10.80 (1H, brs).

Andlisis elemental para CysHoF2N203

Calc. (%): C, 69.95; H, 4.52; F, 8.51; N, 6.27.

Encont. (%): C, 69.65; H, 4.48; F,8.25: N,6.15.

Compuesto 1-232

P.f.: 167-169 °C Solvente de recristalizacion: etanol

NMR (CDCl3) 8: 1.26 (6H, d, J=26.7 Hz), 4.19 (2H, s), 4.27-4.34 (1H, m), 5.87
(1H, d, J=7.3Hz), 6.98-7.04 (2H, m), 7.16-7.22 (4H, m), 7.82 (1H, s), 7.83-7.88
(2H, m), 8.71 (1H, s), 8.77 (1H, s).

Compuesto 1-233

P. f.: 114-116 °C Solvente de recristalizacién: metanol — isopropiléter

NMR (CDCl3) &: 1.12 (1H, m), 1.31 (1h, m), 1.59 (4H, rri), 3.09 (2H, m), 3.53
(1H, m), 3.91 (1H, m);'4.18 (2H, s), 7.00 —-7.06 82h, m) , 7.17- 7.23 ((4H, m)
7.58 (1H, s), 7.79-7.84 (2H, m), 7.89 (1h, d, J= 1.8 Hz9, 8.88 (1H, d, J= 1.8 Hz),
12.07 (1H, brs), |
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Compuesto 1-234

P. f. 1562 -154°C NMR (CDCl3) &: 3.36 (3H, s), 3.54-3.60 (2H, m) 3.62-3.70
(2H, m) 4.19 (2H, s), 6.38-6.44 (1H, m), 6.98 — 7.06 (2H, m), 7.16-7.24 (4H, m),
7.80-7.90 (3H, m), 8.74- 8.80 (2H, m9)

Compuesto 1-235
P. f.: 114-116 °C Solvente de recristalizacion: isopropanol
NMR (CDCl3) 8: 4.19 (2H, s), 4.66 (2H, d, J= 3.1 Hz), 6.28-6.36 (1H, m), 7.14 —

7.23 (4H, m), 7.30-7.38 (4H, m), 7.80-7.86 (2H, m), 8.78- 8.82 (2H, m)

Compuesto 1-236

P. f.: 95-98 °C Solvente de recristalizacion: isopropiléter

NMR (CDCls) &: 4.16 (2H, s), 6.94-7.04 (2H, m)‘, 7.12 — 7.24 (5H, m), 7.34-
7.44 (2H, m), 7.60-7.72 (2H, m), 7.80-7.92 (2H, m), 8.04 (1H, s), 8.22 (1H, brs),
8.54 — 8.90 (2H, m).

Compuesto |-237

P.f.. 115-116 °C Solvente de recristalizacion: acetato de etilo- isopropiléter
NMR (d-.DMSO) §&: 2.79 (3H, s), 3.06 (3H, s), 4.25 (2H, s), 7.14-77.20 (2H, m),
7.32-7.39 (4H, m), 7.46 (1H, s), 7.85-7.89 (2H, m), 8.01 (1H, d, J= 2.1 Hz), 8.90
(1H, d, J= 2.1 Hz), 10.84 (1H, brs)

Analisis elemental para CasH20F2N203

Calc. (%): C, 69.95; H, 4.52: F, 8.51; N, 6.27.

Encont. (%): C, 69.71 H, 4.65; F,7.97; N,5.99.

o7¢
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Compuesto 1-238

P.f.: 181-183 °C Solvente de recristalizacién. metanol

NMR (d-sDMSO) &: 3.86 (3H, s), 4.28 (2H, s),7.15-7.21 (2H, m), 7.31-7.40 (4H,
m), 7.84- 7.89 (2H, m),8.30 (1H, s), 8.92 (1H, d, J= 2.1 Hz), 9.23 (1H, d, J= 2.1
Hz).

Compuesto |-239

P.f.. 209-210 °C Solvente de recristalizacién: metanol-acetona

NMR (d-sDMSO) &: 4.25 (2H, s), 7.13-7.19 (2H, m), 7.24 (1h, dd, J= 4.0 , 4.9
Hz), 7.33-7.38 (2H, m), 7.42(1H, b'rs), 7.66 (1h, d, J= 4.0 Hz), 7.84 1H, s), 7.99
(1H, brs), 8.10 (1H, d, J= 4.6 Hz), 8.86 (1h, d, J= 1.5 HZ), 8.90 (1H, d, J= 2.1
Hz).

Compuesto |-240
P. f.: 200-201 °C Solvente de recristalizacién: metanol- acetona

NMR (CDCl3) &: 3.06 (3H, d, J= 4.9 Hz), 4.15 (2H, s), 6.37 (1H, brd, J= 4.3 Hz),

6.97 - 7.03 (2H, m), 7.16- 7.20 (3H, m), 7.71 (1H, dd, J= 0.9, 3.6 Hz) 7.77 (1H,

dd, J= 0.9, 4.9 Hz), 7.99 (1H, s), 8.72-8.73 (2H, m).

Compuesto 1-241

P. f.: 174-175 °C Solvente de recristalizacion: metanol - isopropiléter

NMR (CDCls) &: 1.28 (3H, t, J= 7.3 Hz), 3.49-3.58 (2H, m), 4.17 (2H, s), 6.18
(1H, brd), 6.97-7.03 (2H, m), 7.17-7.21 (3H, m), 7.73 (1H, dd, J= 1.1, 3.8 Hz),
7.77 (1H, dd, J= 0.6, 4.9 Hz), 8.00 (1H, s), 8.72 - 8.75 (2H, m).

)?} |



3

301

Compuesto 1-242

P. f.: 202-204°C Solvente de recristalizacién: metanol- acetona

NMR (CDCl3) 8: 4.17 (2H, s), 4.68 (2H, d, J= 5.8 Hz), 6.45 (1H, brt), 6.98-7.04
(2H, m), 7.16-7.21 82H,m), 7.31-7.37 (5H, m), 7.73 (1H, dd, J= 0.9, 3.6 Hz),

7.77 (1H, dd, J= 1.2, 4.9 Hz), 8.06 (1H, s), 8.76-8.77 (2H, m). _

Compuesto 1-243

P.f.: 158-160 °C Solvente de recristalizacion:metanol - isopropiléter

NMR (CDCl;) &: 2.85 (3H, s), 3.18 (3H, s), 4.18 (2H, s), 6.99-7.05 (2H, m),
7.15-7.22 (3H, m), 7.77-7.79 (2H, m), 7.90 (1H, s), 7.94-7.95 (1H, m), 8.83 (1H,
d, J= 1.8 Hz).

Ejemplo 65

Compuesto 1-244

Me
HOOCF Proceso1 meN F Procesoz
OMe 141

(o) OMe
: 210

OOH ONH,
S
AMe'mF Proceso 3 Me’MF
e
11

O OM O OMe
2 212
ONH
—_— Me =
Proceso 4 meN O N° [O E
O OH

1-244
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Proceso 1

Se adicioné a una suspension del compuesto 141 (1.52 g, 3.90 mmol)
obtenido mediante el proceso 1 del Ejemplo 63 y 1-hidroxibenzotriazol (52.6
mg, 0.39 mmol) en DMF a dimetilamina 2.0 M en THF (2.92 ml, 5.84 mmol),
clorhidrato de 1-etil-3-(3-dimetilaminopropil)carbodiimida (896.0 mg, 3.90 mmol)
a temperatura ambiente, y la mezcla se agité por 60 horas. s:e adicioné agua
(20 ml) gota a gota a la mezcla de reaccion. Se filtraron los cristales
precipitados, se lavaron con agua y se secaron para dar el compuesto 210

(1.47 g, 3.52 mmol, 90.3 %) como cristales incoloros.

Proceso 2

El compuesto 210 (1.47 g, 3.52 mmol) se obtuvo mediante el proceso 1,
se hizo reaccionar de la misma manera que en el proceso 7 del Ejemplo 62
para dar de manera cuantitativa el compuesto 211 (1.38 g) como cristales

incoloros.

Proceso 3
El compuesto 211 (191.0 mg, 0.5 mmol) se obtuvo mediante el proceso

2, se hizo reaccionar de la misma manera que en el proceso 8 del Ejemplo 62

para dar el compuesto 212 (165.0 mg, 0.43 mmol, 86.0 %).

Proceso 4

El compuesto 212 (165.0 mg, 0.43 mmol) se obtuvo mediante el proceso
3, se hizo reaccionar de la misma manera que en el proceso 3 del Ejemplo 45
para dar el compuesto del titulo 1-244 (82.5 mg, 0.25 mmol,‘ 52.5 %) como

cristales verde brillante.

5SS



303

P.f.: 177-178 °C solvente de recristalizacion: éter.
NMR (CDCl3) &: 3.11 (6H, s), 4.17 (2H, s), 5.72 (1H, brs), 6.95-7.05 (2H, m),
7.14-7.24 (2H, m), 7.86 (1H, s) , 8.64-8.66 (1H, m), 8.90-894 (1H, m), 14.6 (1H,
brs).

Los compuestos 1-245 a 1-248 se prepararon de la misma manera que en
el Ejemplo 62 y el Ejemplo 65.

COR;

O N O : -245 : R1=NH, R2=NMe(OMe) |
R,0C N E -246 : R1=OMe R2=NMe(OMe)
OH

1-247 : R1=NHCH,CH,OMe R2=NMe,
1-248 : R1=NMe, R2=NMe,
I-245 ~ |-248

Compuesto 1-245

P. f.: 199-202°C solvente de recristalizacion: acetato de etilo- isopropiléter.
NMR (CDCls) &: 3.41 (3H, s), 3.67 (3H, s), 4.17 (2H, s), 5.56-6.40 (2H, m),
6.95-7.05 (2H, m), 7.15-7.23 (2H, m), 7.98 (1H, s), 8.67- 8.72 (1H, m), 8.88-893
(1H, m).

Compuesto |-246
P. f.: 99-102°C solvente de recristalizacion: isopropiléter.
NMR (CDCls) &: 3.43 (3H, s), 3.67 (3H, s), 3.94 (3H, s), 4.20 (2H, s), 7.00-7.08

(2H, m), 7.15-7.25 (2H, m), 8.58 (1H, s), 8.70-8.78 (1H, m), 9.30-9.35 (1H, m).

Compuesto [-247
P. f.: 90-91°C solvente de recristalizaciéon: metanol- isopropiléter.
NMR (CDCl3) &: 3.10 (6H, s), 3.39 (3H, s), 3.58 (2H, t, J=4.8 Hz),3.68 (2H, q,

J= 5.4 Hz), 4.16 (2H, s), 6.56 (1H, brs), 7.00 (2H, como-t, J= 8.4 Hz), 7.18 (2H,

S7%
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dd, J= 8.4, 5.4 Hz) 7.77 (1H, s), 8.64 (1H, d, J= 2.1 Hz), 8.83 (1H, d, J= 2.1
Hz).

Compuesto 1-248

P. f.: 160-161°C solvente de recristalizacién: éter.

NMR (CDCl3) &:2.90 (3H, s), 3.10 (6H, s), 3.20 (3H, s), 4.15 (2H, s), 7.01 (2H,
como t, J= 8.7 Hz), 7.16 (2H, dd; J= 8.7, 5.4 Hz), 7.49 (1H, s), 8.03 (1H, d, J=
1.8 Hz) 8.67 (1H, d, J= 1.8 Hz).

Ejemplo 66

Compuesto 1-249

COOH
‘ﬁ/ \‘ XN
L/ _—'——> ./
MeOC O N O F Proceso1 1MeOC O N O F
OMe OH
208 1-249

Proceso j

El compuesto 208 (87.0 mg, 0.25 mmol) obtenido mediante el proceso 3
del Ejemplo 64, se hizo reaccionar de la misma manera que en el proceso 3 del
Ejemplo 45 par dar el compuesto del titulo 1-249 (43.2 mg, 0.15 mmol, 59.4 %)

como cristales grises.

P. f.: 134-136 °C solvente de recristalizacion: etanol - dietileter.

NMR (DMSO) &: 2.73 (3H, s), 4.20 (2H, s), 7.12-7.18 (2H, m), 7.35-7.39 (2H,
m) 7.38 (1H, d, J= 8.9 Hz), 7.87 (1H, d, J= 8.9 Hz), 8.15 (1H, d, J= 2.1 Hz), 8.87
(1H, d, J= 1.8 Hz).
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Ejemplo 67
'EOOH OOH
O o gf O F Proceso 1 F
209 I-250
Proceso 1

El compuesto 209 (77.0 mg, 0.178 mmol) preparado de la misma
manera que en el proceso 3 del Ejemplo 64, se hizo reaccionar de la misma
manera que en el proceso 6 del Ejemplo 18 para dar el compuesto del titulo |-
250 (34.0 mg, 0.08 mmol, 46.0 %) como cristales amarillos.

NMR (d-sDMSO) §&: 4.28 (2H, s), 7.14-7.20 (2H, m), 7.32-7.39 (2H, m) 8.29

(1H, s), 8.90 (1H, d, J= 2.1Hz), 9.32 (1H, d, J= 2.1 Hz).

El compuesto 1-251 se prepar6 de la misma manera que en el Ejemplo

67.

Compuesto |-251

COOH
QLG
O OH
1-251

P. f.: 220-223 °C solvente de recristalizacion: metanol - cloroformo.
NMR (DMSO-dg) 6: 4.28 (2H, s), 7.17 (2H, m), 7.37 (2H, m), 7.53 (2H, m) 7.67

(1H, m), 7.79 (2H, m), 8.30 (1H, s), 9.31 (1H, m).

Ejemplo 68

73
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OOH Oy NH
N ,
MeOOCF MeOOC O N\’ O F

OMe Proceso 1 OMe
202 213
[N
P
Oy NH
——cefi
Proceso2 MeOOC O N° O F
OH
I-252

Proceso 1

Se adiciond a una solucion del compuesto 202 (200 mg, 0.542 mmol)
sintetizado mediante el proceso 7 del Ejemplo 62 en cloruro de metileno (2 ml),
cloruro de oxaxilo (0.9 ml, 1.1 mmol) y cat. En DMF a temperatura ambiente, y
la mezcla se agité a temperatura ambiente por i hora. Se lconcentré la mezcla
de reaccién bajo presion reducida y se disolvié en acetonitrilo (2 ml). De
manera subsiguiente, se adicioné a una solucién de 3-aminopiridina (46 mg,
0.49 mmol en acetonitrilo (1 ml) bis(trimetilsilil)acetamida de litio (0.24 ml, 0.97
mmol) as temperatura ambiente, y la mezcla se agité {0 a 40-45 °c por minutos.
La mezcla de reaccion se enfri6 a temperatura ambiehte, y se adicion6é una
solucion del acido clorhidico anterior en acetonitrilo a la mezcla de reaccién, y

la mezcla se agité por 30 minutos a temperatura ambiente. Se concentr6 la

reaccién de mezcla bajo presion reducida, se extrajo con acetato de etilo, se

lavé dos veces con solucién saturada de hidrogenocarbonato de sodio,
salmuera y se secé sobre sulfato de sodio. Se obtuvo un producto crudo por

evaporacion bajo presién reducida que se cristalizé con éter-acetato de etilo y
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se lavo par dar el compuesto 213 (60 mg, 0.13 mmol, 24 %) como cristales

grises.

Proceso 2

El compuesto 213 (60 mg, 0.13 mmol ) obtenido mediante el proceso 1,
se hizo reaccionar de la'misma manera que en el proceso 3 del Ejemplo 45
para dar el compuesto del titulo 1-252 (40 mg, 0.093 mmol, 72. 0 %) como
cristales amarillos.
NMR (ds-DMSO) &: 3.92 (3H, s), 4.26 (2H, s), 7.1237.21 (3H, m), 7.33-7.41
(3H, m), 8.63 (1H, s), 8.88 (1H, d, J= 1.8 Hz), 8.92 (1H, d, J= 2.1 Hz), 9.26 (1H,
brs), 9.74 (1H, brs), 12.82 (1H, brs).

Ejemplo 69
NHS
Y
OOH O NH ‘
N
MeOOC i N’ l F “1e00C ( N® ® F
OMe Proceso 1 OMe
202 214
N/_—_\S
Y
Oy-NH
N
e
Proceso 2 HOOC O N* O F
OH |
|-253
Proceso 1

El compuesto 202 (200 mg, 0.542 mmol, 86.7 %) se sintetiz6 mediante el
proceso 7 del Ejemplo 62, se hizo reaccionar de la misma manera que en el
proceso 8 del Ejemplo 62 para dar el compuesto 214 (212 mg, 0.470) como

~rictalac Aricac
\{\‘ X
e’

_S80
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Proceso 2

El corhpuesto 214 (10 mg, 0.022 mmol) obtenido mediante el proceso 1,
se hizo reaccionar de la misma manera que en el proceso 2 del Ejerﬁplo 68
para dar el compuesto del titulo [-253 (5mg, 0.012 mmol, 55.0%) como cristales
verde-amarillo.
NMR (dg-DMSO) &: 4.33 (2H, s), 7.13-7.19 (2H, m), 7.27 (1H, d, J= 3.3 Hz),
7.36-7.41 (2H, m), 7.56 (1H, d, J= 3.3 Hz), 8.56 (1H, s), 8.90 (1H, d, J= 1.8 H2),
9.30 (1H, d, J= 1.8 Hz), 12.73 (1H, brs)

Ejemplo 70
El compuesto |-274 se preparé de la misma manera que en el Ejemplo
62
OR
S
MeOOCF 1254 :R= NHPh

I-254

P.f.: 212-213°C Solvente de recristalizacion: acetona-acetonitrilo

NMR (CDCl3) &: 4.01 (3H, s), 4.09 (2H, s), 6.96 (2H, t, J= 8.4 Hz), 7.10-7.26
(3H, m), 7.42 (2H, d, J= 7.78 Hz), 7.68 (2H, d, J= 7.8 Hz ), 8.06 (1H, brs), 8.13
(1H, s), 8.64 (1H, brs), 8.78 (1H, brs), 11.89 (1H, brs).

Ejemplo 71

El compuesto |-255 se preparé de la misma manera que en el ejemplo 62.
Compuesto 1-255
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P. f.: 190-194 °C Solvente de recristalizacion: acetona-acetonitrilo
NMR (CDCl3) 5: 4.05 (3H, s), 4.18 (2H, s), 6.99 (2H, t, J= 8.4 Hz), 7.11-7.20

(3H, m), 7.79-7.86 (1H, m), 8.30-8.33 (1H, m), 8.35 (1H, s), 8.41 (2H, d, J= 8.1
Hz), 8.74 (1H, br.s), 8.79 (1H, d, J= 2.1 Hz), 8.87 (1H, d, J=A2.1 Hz), 12.13 (1H,
brs).

Los compuestos de la presente invencién incluyen los siguientes compuestos.
Los siguientes compuestos se sintetizaron de la misma manera que en los

ejemplos anteriores.

OH

s N

\
C LS
RS N

L

R‘—R2

I
Los sustituyentes de R, R?, R% R*y R°® del compuesto anterior | incluyen

el siguiente grupo de sustitucién.

R'=H (1A), Me (1B), Et (1C), i-Pr (1D), i-Bu (1E)

R? = H (2A), Me (2B), Et (2C), n-Pr (2D), OMe (2E)
= Whrtan  Nriee  Vrtae  NNge @0 N, e

o A0 AN AN A AR

H H
R4

)@’ (3F)

R= —c—< >—F (4A) —s—( >—F (4B) —o—< >—F (4C) —cc-< >~F (4D)
H2 HaH,

R5=N (5A), CH (5B), CMe (5C), CF (5D)

S8z
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2 N5
R Ya Lo R
I
Los sustituyentes de R', R? R® R*y R® del compuesto anterior I

incluyen el siguiente grupo de sustitucion.

R' = OH (1A), OMe (1B), OEt (1C), Oi-Pr (1D), Et (1E)
R%= -CONH, (2A), -CH;-CONH,(2B), -CHp-CH,-CONH,(2C), - CONHMe(2D), -CH,CH,OMe (2E)

R%= -CONHj (3A), -CH;-CONH,(3B), -CHy-CH,-CONH,(3C), - CONHMe(3D), -CH,CH,OMe (3E),

-CH,CH,OH(3F)

R'= -CONH, (4A), -CH,-CONH,(4B), -CH,-CH,-CONH,(4C), - CONHMe(4D)

RS —S—Q—F “A) L )F @) -0 ) o) _ﬁ;ﬁ@_F (4D)
2 2

Las combinaciones preferibles (R',R%R%R* R% de los sustituyentes del
compuesto anterior | y 1l incluyen los siguientes.

(1A,2A,3A,4A 5A),(1A,2A,3A 4A,5B),(1A,2A,3A,4A 5C),(1A,2A,3A,4A 5D),(1A,2
A,3A,4B,5A),(1A,2A,3A,4B,5B),(1A,2A,3A 4B,5C),(1A,2A,3A 4B, 5D), (1A 2A, 3A.
4C,5A),(1A,2A,3A,4C,5B),(1A,2A,3A,4C 5C),(1A,2A,3A,4C,5D),(1A,2A,3A 4D 5
A).(1A,2A,3A,4D,5B),(1A,2A,3A,4D,5C),(1A,2A,3A,4D,5D),(1A,2A,3B,4A,5A),(1
A2A,3B,4A,5B),(1A,2A,3B,4A,5C),(1A,2A,3B,4A 5D),(1A,2A,3B,4B,5A) (1A 2A,
3B,4B,5B),(1A,2A,3B,4B,5C),(1A,2A,3B,4B,5D),(1A,2A,3B,4C,5A),(1A,2A,3B 4
C.5B),(1A,2A,3B,4C,5C),(1A,2A,3B,4C,5D),(1A,2A,3B,4D,5A),(1A,2A,3B,4D 5B
),(1A,2A,3B,4D,5C),(1A,2A,3B,4D,5D),(1A,2A,3C,4A,5A),(1A,2A,3C, 4A 5B), (1A
2A,3C 4A,5C),(1A,2A,3C,4A,5D),(1A,2A,3C 4B,5A),(1A,2A,3C,4B,5B),(1A,2A 3
C,4B,5C),(1A,2A,3C,4B,5D),(1A,2A,3C,4C,5A),(1A,2A,3C,4C,5B),(1A,2A,3C 4C
5C),(1A,2A,3C,4C,5D),(1A,2A,3C,4D,5A),(1A,2A,3C,4D,5B),(1A,2A,3C,4D,5C),
(1A,2A,3C,4D,5D),(1A,2A,3D,4A,5A),(1A,2A,3D,4A 5B),(1A,2A,3D,4A,5C), (1A,
2A,3D,4A,5D),(1A,2A,3D,4B,5A),(1A,2A,3D,4B,5B),(1A,2A,3D,4B,5C),(1A,2A, 3
D,4B,5D),(1A,2A,3D,4C,5A),(1A,2A,3D,4C,5B),(1A,2A,3D,4C,5C),(1A,2A,3D 4
C,5D).(1A,2A,3D,4D,5A),(1A,2A,3D,4D,5B),(1A,2A,3D,4D,5C),(1A,2A,3D 4D, 5
D),(1A,2A,3E,4A,5A),(1A,2A,3E,4A,SB),(1A,2A,3E,4A,SC),(1A,2A,3E,4A,SD),(1

A,2A,3E,4B,5A),(1A,2A,3E 4B,5B),(1A,2A,3E,4B,5C),(1A,2A,3E,4B,5D),(1A 2A,

St
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3E,4C,5A),(1A,2A 3E 4C,5B),(1A,2A,3E 4C 5C),(1A,2A,3E,4C, 5D),(1A 2A 3E.4
D.5A),(1A.2A,3E,4D,5B),(1A,2A,3E,4D,5C),(1A,2A,3E,4D,5D),(1A,2A, 3F 4A 5A
)(1A,2A,3F 4A,5B),(1A,2A,3F,4A,5C),(1A,2A,3F 4A,5D),(1A,2A,3F 4B, 5A),(1A,

2A,3F 4B,5B),(1A,2A,3F 4B,5C),(1A,2A,3F 4B 5D),(1A,2A,3F 4C,5A) (1A, 2A, 3F
/4C,5B),(1A,2A,3F 4C,5C),(1A,2A,3F 4C,5D),(1A,2A,3F,4D,5A),(1A.2A 3F 4D 5
B).(1A,2A,3F 4D,5C),(1A,2A,3F 4D 5D),(1A,2B,3A,4A 5A),(1A,2B, 3A 4A 5C) (1

A.2B,3A,4A,5D),(1A,2B,3A,4B,5A) (1A,2B,3A,4B,5B),(1A,2B,3A 4B, 5C),(1A 2B,
3A,4B,5D),(1A,2B,3A,4C,5A),(1A,2B,3A,4C 5B),(1A,2B,3A,4C,5C), (1A 2B, 3A 4
C,5D),(1A.2B,3A,4D,5A),(1A,2B,3A,4D,5B),(1A,2B, 3A,4D,5C),(1A.2B,3A 4D.5D
){(1A,2B,3B,4A,5A),(1A,2B,3B 4A 5C),(1A,2B,3B,4A,5D),(1A,2B,3B,4B,5A),(1A,
2B,38,4B,58),(1A,2B,3B,4B,5C),(1A,2B,3B,4B,5D),(1A,2B,3B,4C,5A),(1A 2B, 3

B.4C,58),(1A,2B,3B,4C,5C),(1A,2B,3B,4C,5D),(1A,2B,3B,4D,5A),(1A,2B, 38 4D
5B),(1A,2B,3B,4D,5C),(1A,2B,3B,4D,5D),(1A,2B,3C,4A,5A),(1A,2B,3C, 4A 58),
(1A.2B,3C,4A,5C),(1A,2B,3C 4A,5D),(1A,2B,3C,4B,5A) (1A,2B,3C 4B, 5B),(1A 2
B.3C,4B,5C),(1A.2B,3C 4B,5D),(1A,2B,3C,4C,5A),(1A,2B,3C,4C,58),(1A.2B,3C
/4C,5C),(1A,2B,3C,4C,5D),(1A,2B,3C,4D,5A),(1A,2B,3C 4D,5B),(1A,2B,3C 4D,

5C),(1A,2B,3C,4D,5D),(1A,2B,3D,4A 5A),(1A,2B,3D,4A,5B),(1A,2B,3D,4A,5C) (

1A,28,3D,4A,SD),(1A,ZB,SD,4B,5A),(1A,ZB,SD,4B,5B),(1A,28,3D,4B,SC),(1A,2 ‘

B,3D,4B,5D),(1A,2B,3D,4C,5A),(1A,2B,3D,4C,5B),(1A,28B,3D,4C,5C),(1A,2B,3D
4C.5D),(1A,2B,3D,4D,5A),(1A,28,3D,4D,5B),(1A,2B,3D,4D,5C),(1A,2B,3D 4D,

5D),(1A,2B,3E,4A,5A),(1A,2B,3E,4A 5B),(1A,2B,3E,4A,5C),(1A 2B, 3E,4A 5D) (
1A,2B 3E,4B,5A),(1A,2B,3E,4B,5B),(1A,2B,3E 4B 5C),(1A,2B, 3E,4B,5D), (1A 2

B,3E,4C,5A),(1A,2B,3E,4C,5B),(1A,2B,3E,4C,5C),(1A,2B,3E,4C,5D) (1A 2B, 3E
AD.5A),(1A,2B,3E,4D,5B),(1A,2B,3E,4D,5C),(1A,2B,3E 4D, 5D), (1A 2B, 3F 4A 5
A).(1A,2B,3F 4A,5B),(1A,2B,3F 4A 5C) (1A,2B,3F 4A 5D),(1A,2B, 3F 4B,5A) (1A
,2B,3F 4B,5B),(1A,2B,3F 4B,5C),(1A,2B,3F 4B,5D),(1A,2B,3F 4C,5A), (1A 28,3

F.4C,5B),(1A,2B,3F,4C,5C),(1A,2B,3F 4C,5D),(1A,2B,3F 4D,5A),(1A,28,3F 4D,
5B),(1A,2B,3F,4D,5C),(1A,2B,3F 4D,5D),(1A,2C,3A,4A 5A),(1A,2C, 3A 4A, 58),(
1A,2C,3A,4A,5C),(1A,2C,3A,4A,5D),(1A,2C,3A 4B,5A),(1A,2C, 3A 4B, 5B),(1A,2
C,3A.4B,5C),(1A,2C,3A,4B,5D),(1A,2C,3A,4C,5A) (1A,2C,3A,4C,5B), (1A 2C, 3A
4C,5C),(1A,2C 3A,4C,5D),(1A,2C,3A,4D,5A),(1A,2C, 3A 4D, 5B),(1A.2C, 3A 4D,

5C),(1A,2C,3A,4D,5D),(1A,2C,3B,4A,5A),(1A,2C,3B,4A,5B),(1A,2C,3B,4A,5C) (
1A,2C,3B,4A,5D),(1A,2C,3B,4B,5A),(1A,2C,3B,4B,5B),(1A,2C,3B,4B,5C),(1A 2
C.3B,4B,5D),(1A,2C,3B,4C,5A),(1A,2C,3B,4C,5B),(1A,2C, 3B,4C.5C),(1A.2C. 3B
4C.8D),(1A,2C,3B,4D,5A),(1A,2C,3B,4D,5B),(1A,2C,3B,4D,5C),(1A,2C, 38 4D.
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50),(1A,20,3C,4A,5A),(1A,ZC,SC,4A,58),(1A,ZC,3C,4A,SC),(1A,ZC,3C,4A,SD),
(1A,ZC,SC,4B,5A),(1A,ZC,3C,4B,SB),(1A,ZC,SC,4B,SC),(1A,2C,3C,4B,SD),(1A,
2C,3C,4C,5A),(1A,2C,3C,4C,5B),(1A,2C,3C,4C,5C),(1A,2C,3C,4C,5D) (1A 2C.
30,4D,5A),(1A,20,3C,4D,SB),(1A,ZC,3C,4D,SC),(1A,2Q,SC,4D,5D),(1A,ZC,SD,
4A,5A),(1A,2C,3D,4A,58B),(1A,2C,3D,4A,5C),(1A,2C,3D,4A,5D),(1A,2C, 3D, 4B.5
A),(1A,2C,3D,4B,SB),(1A,20,3D,4B,5C),(1A,20,3D,4B,SD),(1A,ZC,SD,4C,5A),(
1A,ZC.3D,4C,SB),(1A,2C,3D,4C,5C),(1A,20,3D,4C,50),(1A,2C,3D,4D,5A),(1A,
2C,3D,4D,58),(1A,2C,3D.4D,5C),(1A,2C,3D 4D, 5D),(1A,2C, 3E,4A 5A) (1A 2C.
3E,4A.5B),(1A,2C 3E 4A,5C),(1A,2C,3E 4A,5D) (1A,2C 3E, 4B, 5A), (1A 2C. 3E.4
B,SB),(1A,20,3E,4B,SC),(1A,ZC,3E,4B,SD),(1A,20,3E,4C,5A),(1A,ZC,3E,4C,58
),(1A,20,3E,4C,50),(1A,ZC,3E,4C,SD),(1A,20,3E,4D,5A),(1A,ZC,3E,4D,SB),(1A
,20,3E,4D,50),(1A,ZC,3E,4D,SD),(1A,ZC,3F,4A,5A),(1A,20,3F,4A,58),(1A,ZC,3
F,4A,SC),(1A,ZC,3F,4A,SD),(1A,ZC,3F,4B,5A),(1A,2C,3F,4B,SB),(1A,2C,3F,4B,
SC),(1A,2C,3F,4B,SD),(1A,20,3F,4C,5A),(1A,20,3F,4C,58),(1A,ZC,3F,4C,5C),(
1A,20,3F,4C,SD),(1A,2C,3F,4D,5A),(1A,ZC,3F,4D,SB),(1A,ZC,3F,4D,50),(1A,2
C,3F,4D,5D),(1A,2D,3A,4A,5A),(1A,ZD,3A,4A,SB),(1A,ZD,3A,4A,SC),(1A,ZD,3A
4A.SD).(1A,2D,3A,4B 5A),(1A,2D,3A 4B 5B),(1A,2D,3A 4B, 5C),(1A 2D 3A 4B.5
D),(1A,20,3A,4C,5A),(1A,2D,3A,4C,5B),(1A,ZD,3A,4C,SC),(1A,ZD,3A,4C,SD),(
1A,ZD,3A,4D,5A),(1A,ZD,3A,4D.58),(1A,ZD,3A,4D,5C),(1A,2D,3A,4D,SD),(1A,2
D.38,4A.5A),(1A,2D,3B,4A,5B),(1A,2D,3B,4A,5C),(1A,2D,3B,4A,5D) (1A.2D, 38
,4B,5A),(1A,2D,3B,4B,58),(1A,2D,3B,4B,SC),(1A,ZD,SB,4B,SD),(1A,20,3B,4C,5
A),(1A,2D,SB,4C,SB),(1A,20,3B,4C,50),(1A,ZD,3B,4C,50),(1A,20,38,4D,5A),(1

'A,2D,3B,4D,SB),(1A,ZD,SB,4D,5C),(1A,ZD,3B,4D,SD),(1A,2D,3C,4A,5A),(1A,2

D,3c,4A,5B),(1A,2D,30,4A,5C),(1A,2D,3C,4A,5D),(1A,2D,3C,4B,5A),(1A,2D,3
C,4B,5B),(1A,2D,3C,4B,SC),(1A,2D,3C,4B,5D),(1A,2D,3C,4C,5A),(1A,2D,3C,4
c,5B),(1A,2D,3C,4C,5C),(1A,2D,3c,4c,5D),(1A,2D,3C,4D,5A),(1A,2D,3C,4D,5
B),(1A,20,3C,4D,50),(1A_,ZD,3C,4D,5D),(1A,2D,3D,4A,5A),(1A,2D,3D,4A,SB),(
1A,2D,3D,4A,50),(1A,2D,3D,4A,5D),(1A,2D,3D,4B,5A),(1A,2D,3D,4B,5B),(1A,2
D,3D,4B,5C),(1A,2D,3D,4B,5D),(1A,2D,3D,4C,5A),(1A,2D,3D,4C,5B),(1A,2D,3
D,4C,5C),(1A,ZD,SD,4C,5D),(1A,ZD,3D,4D,5A),(1A,ZD,3D,4D,5B),(1A,ZD,SD,4
0,50),(1A,2D,3D,4D,5D),(1A,2D,3E,4A,5A),(1A,2D,3E,4A,5B),(1A,2D,3E,4A,5c
),(1A,2D,3E,4A,5D),(1A,ZD,3E,4B,5A),(1A,ZD,3E,4B,SB),(1A,2D,3E,4B,SC),(1A
,ZD,3E,4B,5D),(1A,ZD,3"E,4C,5A),(1A,2D,3E,4C,SB),(1A,20,3E,4C,SC),(1A,ZD,
3E,4c,5o),(1A,2D,3E,4D,5A),(1A,2D,3E,4D,5B),(1A,zo,3E,4D,5C),(1A,2D,3E,4
D,5D),(1A,2D,3F,4A,5A),(1A,2D,3F,4A,5B),(1A,2D,3F,4A,5C),(1A,2D,3F,4A,so)
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.(1A,2D,3F 4B,5A),(1A,2D,3F 4B,5B),(1A,2D,3F 4B,5C),(1A,2D,3F,4B,5D),(1A,
2D,3F,4C 5A),(1A,2D,3F 4C,5B),(1A,2D,3F,4C,5C),(1A,2D,3F 4C,5D),(1A,2D,3
F.4D,5A),(1A,2D,3F 4D,5B),(1A,2D,3F 4D,5C),(1A,2D,3F,4D,5D),(1A,2E,3A 4A,
5A),(1A,2E,3A 4A,5B),(1A,2E,3A,4A,5C),(1A 2E,3A 4A,5D),(1A,2E,3A 4B, 5A) (
1A,2E,3A,4B,5B),(1A,2E,3A 4B,5C),(1A,2E,3A 4B,5D),(1A,2E,3A,4C, 5A),(1A,2
E,3A,4C,5B),(1A,2E,3A,4C,5C),(1A,2E,3A 4C,5D),(1A,2E,3A,4D,5A),(1A,2E, 3A
\4D,5B),(1A,2E,3A,4D,5C),(1A,2E,3A,4D,5D),(1A,2E,3B,4A,5A),(1A,2E,3B,4A,5
B),(1A,2E,3B,4A,5C),(1A,2E,3B,4A,5D), (1A 2E, 38 4B, 5A),(1A 2E, 3B 4B 5B) (1
A,2E,3B,4B,5C),(1A,2E,3B,4B,5D),(1A,2E,3B,4C,5A),(1A,2E,3B,4C,58),(1A 2E,
3B,4C,5C),(1A,2E,3B,4C,5D),(1A,2E,3B,4D,5A),(1A,2E, 3B,4D,5B),(1A,2E,3B 4
D,5C).(1A,2E,3B,4D,5D),(1A,2E,3C,4A 5A),(1A,2E,3C,4A,5B),(1A,2E,3C,4A,5C

),(1A,2E,3C,4A,5D),(1A 2E,3C,4B,5A),(1A,2E,3C,4B,5B),(1A,2E,3C 4B,5C),(1A

2E,3C,4B,5D),(1A,2E,3C,4C,5A),(1A 2E,3C,4C,5B),(1A,2E,3C,4C,5C), (1A 2E,
3C,4C,5D),(1A,2E,3C 4D,5A),(1A,2E,3C,4D,5B),(1A,2E,3C,4D,5C),(1A,2E,3C 4
D,5D),(1A,2E,3D,4A,5A),(1A,2E,3D 4A,58),(1A,2E,3D,4A,5C),(1A,2E, 3D 4A 5D
),(1A,2E,3D,4B,5A),(1A,2E,3D,4B,5B),(1A 2E,3D,4B,5C),(1A,2E,3D,4B,5D), (1A
2E,3D,4C,5A),(1A,2E,3D,4C,5B),(1A,2E,3D,4C,5C),(1A,2E,3D,4C,5D),(1A, 2E,
3D,4D,5A),(1A,2E,3D,4D,5B),(1A,2E,3D,4D,5C),(1A,2E,3D,4D,5D),(1A 2E, 3E 4
A,5A),(1A,2E,3E 4A 5B),(1A,2E,3E,4A 5C),(1A,2E, 3E,4A,5D),(1A,2E, 3E 4B, 5A)
(1A 2E,3E 4B, 5B),(1A,2E, 3E,4B,5C),(1A 2E, 3E,4B,5D),(1A,2E, 3E,4C 5A), (1A,
2E,3E,4C,5B),(1A,2E,3E 4C,5C),(1A,2E, 3E,4C,5D),(1A,2E, 3E,4D,5A),(1A 2E,3
E.4D,5B),(1A,2E,3E 4D,5C),(1A,2E,3E 4D,5D),(1A,2E,3F 4A,5A),(1A,2E,3F 4A,
5B),(1A,2E,3F,4A,5C),(1A,2E,3F 4A,5D),(1A,2E, 3F 4B,5A) (1A, 2E,3F,4B,5B),(1
A,2E 3F 4B,5C),(1A,2E,3F 4B,5D),(1A,2E,3F 4C,5A),(1A,2E,3F 4C,5B), (1A 2E,
3F ,4C,5C),(1A,2E,3F 4C,5D),(1A,2E,3F,4D,5A),(1A,2E, 3F 4D,5B),(1A,2E,3F 4
D,5C),(1A,2E,3F 4D,5D),(1B,2A,3A,4A 5A),(1B,2A,3A 4A 5B),(1B,2A 3A 4A 5C)
.(1B,2A,3A,4A 5D),(1B,2A 3A 4B,5A),(1B,2A,3A 4B,5B),(1B,2A,3A 4B,5C),(18B,
2A,3A,4B,5D),(1B,2A,3A,4C,5A),(1B,2A,3A,4C,5B),(1B,2A,3A 4C,5C),(1B,2A,3
A,4C,5D),(1B,2A,3A,4D,5A),(1B,2A,3A,4D,5B),(1B,2A,3A,4D,5C),(1B,2A,3A,4D
.5D),(1B,2A,3B,4A,5A),(1B,2A,3B,4A,5B),(1B,2A,3B,4A,5C),(1B,2A,3B,4A,5D),(
1B,2A,3B,4B,5A),(1B,2A,3B,4B,5B),(1B,2A,3B,4B,5C),(1B,2A,38B,4B,5D),(1B,2
A,3B,4C,5A),(1B,2A,3B,4C,5B),(1B,2A,3B,4C,5C),(1B,2A,3B,4C,5D),(1B,2A 3B
/4D,5A),(1B,2A,3B,4D,5B),(18,2A,3B,4D,5C),(1B,2A,3B,4D,5D),(18,2A,3C 4A 5
A),(1B,2A,3C,4A,5B),(1B,2A,3C 4A,5C),(1B,2A,3C,4A,5D),(1B,2A,3C,4B,5A),(1
B,2A,3C,4B,5B),(1B,2A,3C 4B,5C),(1B,2A,3C,4B,5D),(1B,2A,3C,4C,5A),(1B,2A
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\3C,4C,5B),(1B,2A,3C,4C,5C),(1B,2A,3C,4C,5D),(1B,2A,3C,4D,5A) (1B,2A,3C,
4D,5B),(1B,2A,3C,4D,5C),(1B,2A,3C,4D,5D),(1B,2A,3D,4A,5A),(1B,2A,3D,4A 5
B),(1B,2A,3D,4A,5C),(1B,2A,3D,4A,5D),(1B,2A,3D,4B,5A),(1B,2A,3D,4B,5B) (1
B,2A,3D,4B,5C),(1B,2A,3D,4B,5D),(1B,2A,3D,4C,5A),(1B,2A,3D,4C,5B),(1B,2A
,3D,4C,5C),(1B,2A,3D,4C,5D),(1B,2A,3D,4D,5A),(1B,2A,3D,4D,5B),(1B,2A,3D,
4D,5C),(1B,2A,3D,4D,5D),(1B,2A,3E 4A 5A),(1B,2A,3E,4A 5B),(1B,2A,3E 4A 5
C).(1B,2A,3E,4A,5D),(1B,2A,3E 4B,5A),(1B,2A,3E,4B,5B),(1B,2A,3E,4B,5C) (1
B,2A,3E,4B,5D),(1B,2A,3E,4C,5A),(1B,2A 3E,4C,5B),(1B,2A,3E,4C,5C),(1B,2A,
3E,4C,5D),(1B,2A,3E,4D,5A),(1B,2A,3E,4D,5B),(1B,2A,3E,4D,5C),(1B,2A,3E 4
D,5D),(1B,2A,3F 4A,5A),(1B,2A,3F 4A 5B),(1B,2A,3F 4A 5C),(1B,2A,3F 4A 5D)
.(1B,2A,3F 4B,5A),(1B,2A,3F 4B,5B),(1B,2A,3F 4B,5C),(1B,2A,3F,4B,5D),(1B,2
A,3F,4C,5A),(1B,2A,3F,4C,5B),(1B,2A,3F 4C,5C),(1B,2A,3F 4C,5D),(1B,2A, 3F,
4D,5A),(1B,2A,3F 4D,5B),(1B,2A,3F,4D,5C),(1B,2A,3F,4D,5D),(1B,2B,3A 4A,5
B),(1B,2B,3A,4A,5C),(1B,2B,3A 4A,5D),(1B,2B,3A 4B,5A),(1B,2B,3A,4B,5B),(1
B,2B,3A,4B,5C),(1B,2B,3A,4B,5D),(1B,2B,3A,4C,5A),(1B,2B,3A 4C,58),(1B,2B,
3A,4C,5C),(1B,2B,3A,4C,5D),(1B,2B,3A,4D,5A),(1B,2B,3A,4D,5B),(1B,2B,3A 4
D,5C),(1B,2B,3A,4D,5D),(1B,2B,3B,4A 5A),(1B,2B,3B,4A,5B),(1B,2B,3B 4A 5C
).(1B,2B,3B,4A,5D),(1B,2B,3B,4B,5A) (1B,2B, 3B,4B,5B),(1B,2B,3B,4B,5C),(1B,
2B,3B,4B,5D),(1B,2B,3B,4C,5A),(1B,2B,3B,4C,5B),(1B,2B,38B,4C,5C),(1B,28B, 3
B,4C,5D),(1B,2B,3B,4D,5A),(1B,28B,3B,4D,5B),(1B,2B,38,4D,5C),(1B,2B, 3B,4D
5D),(1B,2B,3C 4A,5A),(1B,2B,3C 4A 5B),(1B,2B,3C,4A,5C),(1B,2B,3C,4A 5D),
(1B,2B,3C,4B,5A),(1B,2B,3C,4B,5B),(1B,2B,3C,4B,5C),(18,2B,3C 4B,5D),(1B,2
B,3C.4C,5A),(1B,2B,3C,4C,5B),(1B,2B,3C,4C,5C),(1B,2B,3C,4C,5D),(1B,2B, 3
C.4D,5A),(1B,2B,3C,4D,58B),(1B,2B,3C,4D,5C),(1B,2B,3C 4D,5D),(1B,2B,3D,4
A,5A),(1B,28B,3D,4A,5B),(1B,2B,3D,4A,5C),(1B,2B,3D,4A,5D),(1B,2B,3D,4B,5A
),(1B,2B,3D,4B,5B),(1B,2B,3D 4B,5C),(1B,2B,3D,4B,5D),(1B,28,3D,4C, 5A) (1B
2B,3D,4C,5B),(1B,28B,3D,4C,5C),(1B,2B,3D,4C,5D),(1B,2B,3D,4D,5A),(1B,2B,
3D,4D,5B),(1B,28B,3D,4D,5C),(1B,2B,3D,4D,5D),(1B,2B, 3E,4A 5A),(1B,2B,3E 4
A,5B),(1B,2B,3E,4A 5C),(1B,2B,3E,4A,5D),(1B,2B,3E,4B,5A),(1B,2B, 3E,4B,5B)
.(1B,2B,3E,4B,5C),(1B,2B,3E 4B,5D),(1B,2B,3E,4C,5A),(1B,2B, 3E,4C,58),(18,
2B,3E,4C,5C),(1B,2B,3E,4C,5D),(1B,2B,3E,4D,5A),(1B,2B,3E,4D,5B),(1B,2B, 3
E.4D,5C),(1B,2B,3E,4D,5D),(1B,2B,3F,4A,5A),(1B,2B,3F 4A,5B),(1B,2B,3F 4A,
5C),(1B,2B,3F 4A,5D),(1B,28B,3F 4B 5A),(1B,2B, 3F 4B,5B),(1B,2B, 3F 4B,5C),(1
B,2B,3F,4B,5D),(1B,2B,3F 4C,5A),(1B,2B,3F,4C,58B),(1B,2B,3F,4C,5C),(1B,2B,
3F4C,5D),(1B,2B,3F,4D,5A),(1B,2B,3F 4D,5B),(1B,2B, 3F 4D,5C),(1B,2B, 3F 4
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D,5D),(1B,2C,3A,4A,5A),(1B,2C,3A 4A,5B),(1B,2C,3A,4A,5C),(1B,2C,3A 4A,5D
),(1B,2C,3A,4B,5A),(1B,2C,3A,4B,5B),(1B,2C,3A,4B,5C),(1B,2C,3A,4B,5D),(1B
2C,3A,4C,5A),(1 B,ZC,3A,4C,SB),(1 B,2C,3A,4C,5C),(1B,2C,3A,4C,5D),(1B,2C,
3A,4D,5A),(1B,2C,3A,4D,5B),(1B,2C,3A,4D,5C),(1B,2C,3A,4D,5D),(1B,2C,3B,4

A,5A),(1B,2C,3B,4A,5B),(1B,2C,3B,4A,5C),(1B,2C,3B,4A,5D),(1B,2C,3B,4B,5A .

).(1B,2C,3B,4B,5B),(1B,2C,3B,4B,5C),(1B,2C,3B,4B,5D),(1B,2C,3B,4C,5A) (1B
2C,3B,4C,58B),(1B,2C,3B,4C,5C),(1B,2C,3B,4C,5D),(1B,2C,3B,4D,5A),(1B,2C,
3B,4D,58),(1B,2C,3B,4D,5C),(1B,2C,3B,4D,5D),(1B,2C,3C 4A,5A),(1B,2C,3C 4
A,5B),(1B,2C,3C,4A,5C),(1B,2C,3C,4A 5D),(1B,2C,3C,4B,5A),(1B,2C,3C,4B 5B
),(1B,2C,3C,4B 5C),(1B,2C,3C 4B 5D),(1B,2C,3C,4C,5A),(1B,2C,3C,4C.5B),(1
B,2C,3C 4C,5C),(1B,2C,3C,4C,5D),(1B,2C,3C,4D,5A),(1B.2C,3C.4D,5B),(1B,2
C,3C,4D,5C),(1B,2C,3C,4D,5D),(1B,2C,3D,4A,5A),(1B,2C,3D,4A 5B),(1B,2C,3
D,4A,5C),(1B,2C,3D,4A,5D),(1B,2C,3D,4B,5A),(1B,2C,3D,4B,58),(1B,2C,3D,4
B,5C),(1B,2C,3D,4B,5D),(1B,2C,3D,4C,5A),(1B,2C,3D,4C,5B),(1B,2C,3D,4C, 5
C),(1B,2C,3D,4C,5D),(1B,2C,3D,4D,5A),(1B,2C,3D,4D,5B),(1B,2C,3D,4D,5C) (
1B,2C,3D,4D,5D),(1B,2C,3E 4A 5A),(1B,2C,3E 4A,5B),(1B,2C, 3E,4A,5C),(1B,2
C,3E,4A,5D),(1B,2C,3E 4B,5A),(1B,2C,3E,4B,5B),(1B,2C, 3E 4B, 5C),(1B,2C,3E
/4B,5D),(1B,2C,3E,4C,5A),(1B,2C, 3E,4C,5B),(1B,2C,3E,4C,5C),(1B,2C,3E 4C,
5D),(1B,2C,3E,4D,5A),(1B,2C,3E,4D,5B),(1B,2C,3E,4D,5C),(1B,2C,3E,4D,5D),
(1B,2C,3F 4A,5A),(1B,2C,3F 4A 5B),(1B,2C,3F 4A,5C),(1B,2C,3F 4A,5D),(1B,2
C,3F4B,5A),(1B,2C,3F,4B,5B),(1B,2C,3F 4B,5C),(1B,2C,3F 4B,5D),(1B,2C, 3F,
4C 5A),(1B,2C,3F,4C,5B),(1B,2C,3F 4C 5C),(1B,2C,3F 4C,5D),(1B,2C,3F 4D 5
A),(1B,2C,3F 4D,5B),(1B,2C,3F 4D,5C),(1B,2C,3F 4D,5D),(1B,2D,3A,4A 5A),(1
B,2D,3A,4A,5B),(1B,2D,3A,4A,5C),(1B,2D,3A,4A,5D),(1B,2D,3A 4B,5A),(1B,2D
,3A,4B,5B),(1B,2D,3A 4B,5C),(1B,2D,3A,4B,5D),(1B,2D,3A,4C,5A),(18,2D,3A 4
C,5B),(1B,2D,3A,4C,5C),(1B,2D,3A,4C,5D),(1B,2D,3A,4D,5A),(18,2D,3A,4D,5 -
B),(1B,2D,3A,4D,5C),(1B,2D,3A,4D,5D),(1B,2D,3B,4A,5A),(1B,2D,3B,4A,5B),(1
B,2D,3B,4A,5C),(1B,2D,3B,4A,5D),(1B,2D,3B,4B,5A),(1B,2D, 3B,4B,5B),(1B,2D
,3B,4B,5C),(1B,2D,3B,4B,5D),(1B,2D,3B,4C,5A),(1B,2D, 3B,4C,5B),(1B,2D,38B,
4C,5C),(1B,2D,3B,4C,5D),(1B,2D,3B,4D,5A),(1B,2D,3B,4D,58),(1B,2D,3B,4D,5
C).(1B,2D,3B,4D,5D),(1B,2D,3C 4A,5A),(1B,2D,3C 4A,5B),(1B,2D,3C,4A,5C),(
1B,2D,3C,4A,5D),(1B,2D,3C,4B,5A),(1B,2D,3C,4B,5B),(1B,2D,3C,4B,5C),(1B,2
D,3C,4B,5D),(1B,2D,3C,4C,5A),(1B,2D,3C 4C,5B),(1B,2D,3C,4C,5C),(18,2D,3
C.4C,5D),(1B,2D,3C,4D,5A),(1B,2D,3C,4D,5B),(1B,2D,3C,4D,5C),(1B,2D,3C 4

- D,5D),(1B,2D,3D,4A,5A),(1B,2D,3D,4A 5B),(1B,2D,3D,4A,5C),(1B,2D,3D,4A. 5
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D),(1B,2D,3D,4B,5A),(1B,2D,3D,4B,5B),(1B,2D,3D,4B,5C),(1B,2D,3D,4B,5D),(
1B,2D,3D,4C,5A),(1B,2D,3D,4C,5B),(1B,2D,3D,4C 5C),(1B,2D,3D,4C,5D),(1B,
2D,3D,4D,5A),(1B,2D,3D,4D,5B),(1B,2D,3D,4D,5C),(1B,2D,3D,4D,5D),(1B,2D,
3E.4A,5A),(1B,2D,3E 4A,5B),(1B,2D,3E 4A 5C),(1B,2D, 3E 4A,5D),(1B,2D, 3E, 4
B,5A),(1B,2D,3E,4B,5B),(1B,2D,3E,4B,5C),(1B,2D,3E 4B,5D),(1B,2D, 3E 4C 5A
),(1B,2D,3E,4C,5B),(1B,2D,3E 4C,5C),(1B,2D, 3E,4C,5D),(1B,2D,3E,4D,5A),(1B
2D,3E,4D,5B),(1B,2D,3E,4D,5C),(1B,2D,3E,4D,5D),(1B,2D,3F 4A,5A),(1B,2D,
3F,4A,5B),(1B,2D,3F 4A 5C),(1B,2D,3F 4A 5D),(1B,2D,3F 4B,5A),(1B,2D,3F 4
B,5B),(1B,2D,3F 4B,5C),(1B,2D,3F 4B,5D),(1B,2D,3F 4C,5A),(1B,2D,3F 4C,5B)
(1B,2D,3F 4C,5C),(1B,2D,3F 4C,5D),(1B,2D,3F 4D,5A),(1B,2D,3F,4D,5B),(1B,
2D,3F 4D,5C),(1B,2D,3F,4D,5D),(1B,2E,3A 4A 5A),(1B,2E, 3A 4A 5B),(1B,2E, 3
A4A,5C),(1B,2E,3A 4A,5D),(1B,2E,3A 4B 5A),(1B,2E,3A 4B, 5B),(1B,2E, 3A 4B,
5C),(1B,2E,3A 4B,5D),(1B,2E,3A 4C,5A),(1B,2E, 3A,4C,5B),(1B,2E,3A,4C 5C),(
1B,2E,3A,4C,5D),(1B,2E,3A,4D,5A),(1B,2E,3A 4D, 5B),(1B,2E,3A,4D,5C),(1B,2
E,3A.4D,5D),(1B,2E,3B,4A,5A),(1B,2E,3B,4A,5B),(1B,2E,3B,4A,5C),(1B,2E, 38,
4A,5D),(1B,2E,3B,4B,5A),(1B,2E,3B,4B,5B),(1B,2E,3B,4B,5C),(1B,2E, 3B 4B 5
D),(1B,2E,3B 4C,5A),(1B,2E,3B,4C,5B),(1B,2E,3B,4C,5C),(1B,2E,3B,4C,5D),(1
B.2E,3B,4D,5A),(1B,2E,38,4D,5B),(1B,2E,3B,4D,5C),(1B,2E,3B,4D,5D),(1B,2E
3C,4A,5A),(1B,2E,3C,4A,5B),(1B,2E,3C 4A 5C),(1B,2E,3C,4A,5D),(1B,2E,3C, 4
B,5A),(1B,2E,3C,4B,5B),(1B,2E,3C,4B,5C),(1B,2E,3C,4B,5D),(1B,2E,3C 4C 5A
),(1B,2E,3C 4C,5B),(1B,2E,3C,4C,5C),(1B,2E,3C,4C,5D),(1B,2E,3C,4D,5A) (1B
2E,3C,4D,5B),(1B,2E,3C,4D,5C),(1B,2E,3C,4D,5D),(1B,2E,3D,4A,5A),(1B,2E,
3D,4A,5B),(1B,2E,3D,4A,5C),(1B,2E,3D,4A,5D),(1B,2E,3D,4B,5A),(1B,2E,3D 4
B,5B),(1B,2E,3D,4B,5C),(1B,2E,3D,4B,5D),(1B,2E,3D,4C,5A),(1B,2E,3D,4C, 5B
),(1B,2E,3D,4C,5C),(1B,2E,3D,4C 5D),(1B,2E,3D,4D,5A),(1B,2E,3D,4D,5B) (1B
2E,3D,4D,5C),(1B,2E,3D,4D,5D),(1B,2E,3E,4A 5A),(1B,2E, 3E,4A 5B),(1B,2E,3
E.4A,5C),(1B,2E,3E,4A,5D),(1B,2E, 3E,4B,5A),(1B,2E, 3E,4B,5B),(1B,2E, 3E, 4B,
5C),(1B,2E,3E,4B,5D),(1B,2E, 3E 4C,5A),(1B,2E, 3E,4C,5B),(1B,2E, 3E,4C,5C),
1B,2E,3E,4C,5D),(1B,2E, 3E,4D,5A),(1B,2E, 3E,4D,5B),(1B,2E, 3E,4D,5C),(1B,2
E,3E 4D,5D),(1B,2E,3F 4A 5A),(1B,2E,3F 4A,5B),(1B,2E,3F 4A,5C),(1B,2E, 3F,
4A,5D),(1B,2E,3F 4B,5A),(1B,2E,3F 4B,5B),(1B,2E, 3F 4B,5C),(1B,2E,3F 4B, 5D
),(1B,2E,3F 4C,5A),(1B,2E,3F 4C,5B),(1B,2E, 3F 4C 5C),(1B,2E, 3F 4C,5D),(1B,
2E,3F 4D,5A),(1B,2E,3F 4D,5B),(1B,2E,3F 4D,5C),(1B,2E, 3F,4D,5D),(1C,2A 3
A4A 5A),(1C,2A,3A 4A 5B),(1C 2A,3A,4A,5C),(1C,2A,3A,4A 5D),(1C,2A,3A 4B
5A),(1C,2A,3A,4B,5B),(1C,2A,3A,4B,5C),(1C,2A,3A,4B,5D),(1C, 2A,3A 4C, 5A),

387
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(1C,2A,3A,4C,5B),(1C,2A,3A,4C,5C),(1C,2A,3A,4C,5D),(1C,2A,3A,4D,5A),(1C,
2A,3A.4D,5B),(1C,2A,3A,4D,5C),(1C,2A,3A,4D,5D),(1C,2A,3B,4A 5A),(1C,2A,3
B,4A,5B),(1C,2A,3B,4A,5C),(1C,2A,3B,4A,5D),(1C,2A,3B,4B,5A),(1C,2A,3B 4B
5B),(1C,2A,3B,4B,5C),(1C,2A,3B,4B,5D),(1C,2A,3B,4C,5A),(1C,2A,3B,4C,5B),
(1C,2A,3B,4C,5C),(1C,2A,3B,4C,5D),(1C,2A,3B,4D,5A),(1C,2A,3B,4D,5B),(1C,
2A,3B,4D,5C),(1C,2A,3B,4D,5D),(1C,2A,3C,4A,5A),(1C,2A,3C,4A,58),(1C,2A,3
C.4A,5C),(1C,2A,3C,4A,5D),(1C,2A,3C,4B,5A),(1C,2A,3C,4B,5B),(1C,2A,3C, 4
B,5C),(1C,2A,3C,4B,5D),(1C,2A,3C,4C,5A),(1C,2A,3C,4C,5B),(1C,2A,3C,4C,5
C),(1C,2A,3C,4C,5D),(1C,2A,3C,4D,5A),(1C,2A,3C,4D,5B),(1C,2A,3C,4D,5C),(
1C,2A,3C,4D,5D),(1C,2A,3D 4A,5A),(1C,2A,3D,4A,5B),(1C,2A,3D,4A,5C),(1C,2
A,3D,4A,5D),(1C,2A,3D,4B,5A),(1C,2A,3D,4B,5B),(1C,2A,3D,4B,5C),(1C,2A,3
D,4B,5D),(1C,2A,3D,4C,5A),(1C,2A,3D,4C,5B),(1C,2A,3D,4C,5C),(1C,2A,3D 4
C,5D),(1C,2A,3D,4D,5A),(1C,2A,3D,4D,5B),(1C,2A,3D,4D,5C),(1C,2A,3D,4D,5
D),(1C,2A,3E,4A 5A),(1C,2A,3E 4A,5B),(1C,2A,3E,4A 5C),(1C,2A,3E,4A,5D),(1
C,2A,3E 4B,5A),(1C,2A,3E,4B,5B),(1C,2A,3E,4B,5C),(1C,2A,3E,4B,5D),(1C,2A
,3E,4C,5A),(1C,2A,3E,4C,5B),(1C,2A,3E,4C,5C),(1C,2A,3E,4C,5D),(1C,2A 3E,
4D,5A),(1C,2A,3E,4D,5B),(1C,2A,3E,4D,5C),(1C,2A,3E,4D,5D),(1C,2A,3F 4A 5
A),(1C,2A,3F 4A,5B),(1C,2A,3F 4A,5C),(1C,2A,3F 4A,5D),(1C,2A,3F 4B,5A),(1
C.2A,3F,4B,5B),(1C,2A,3F,4B,5C),(1C,2A,3F,4B,5D),(1C,2A,3F 4C,5A),(1C, 2A,
3F,4C,5B),(1C,2A,3F,4C,5C),(1C,2A,3F,4C,5D),(1C,2A,3F,4D,5A),(1C,2A,3F 4
D,5B),(1C,2A,3F,4D,5C),(1C,2A,3F,4D,5D),(1C,2B,3A,4A,5A),(1C,2B,3A 4A,5C
),(1C,2B,3A 4A,5D),(1C,2B,3A,4B,5A),(1C,2B,3A4B,58),(1C,2B,3A,4B,5C),(1C
2B,3A,4B,5D),(1C,2B,3A,4C,5A),(1C,2B,3A,4C,5B),(1C,2B,3A,4C,5C),(1C,2B,
3A,4C,5D),(1C,2B,3A,4D,5A),(1C,28B,3A,4D,5B),(1C,2B,3A,4D,5C),(1C,2B,3A 4
D,5D),(1C,2B,3B,4A,5A),(1C,2B,3B,4A,5C),(1C,2B,3B,4A,5D),(1C,2B,38B,4B,5A
),(1C,2B,3B,4B,5B),(1C,2B,3B,4B,5C),(1C,2B,3B,4B,5D),(1C,2B,3B,4C,5A),(1C
2B,3B,4C,5B),(1C,2B,3B,4C,5C),(1C,2B,3B,4C,5D),(1C,2B,3B,4D,5A),(1C,2B,
3B,4D,5B),(1C,28B,3B,4D,5C),(1C,2B,3B,4D,5D),(1C,2B,3C 4A,5A),(1C,2B,3C 4
A,5B),(1C,2B,3C,4A,5C),(1C,2B,3C,4A,5D),(1C,2B,3C,4B,5A),(1C,2B,3C 4B 5B
),(1C,2B,3C,4B,5C),(1C,2B,3C,4B,5D),(1C,28B,3C,4C,5A),(1C,2B,3C,4C,58B),(1
C,2B,3C,4C,5C),(1C,2B,3C,4C,5D),(1C,2B,3C.4D,5A),(1C,2B,3C,4D,5B),(1C,2
B,3C,4D,5C),(1C,2B,3C,4D,5D),(1C,2B,3D,4A,5A),(1C,2B,3D,4A,5B),(1C,2B,3
D,4A,5C),(1C,28B,3D,4A,5D),(1C,2B,3D,4B,5A),(1C,2B,3D,4B,58),(1C,2B,3D,4
B,5C),(1C,2B,3D,4B,5D),(1C,2B,3D,4C,5A),(1C,2B,3D,4C,5B),(1C,2B,3D,4C,5
C),(1C,2B,3D,4C,5D),(1C,28B,3D,4D,5A),(1C,2B,3D,4D,58B),(1C,2B,3D,4D,5C),(
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1C,2B,3D,4D,5D),(1C,2B,3E,4A,5A),(1C,2B,3E,4A 58),(1C,2B,3E 4A,5C),(1C,2
B,3E,4A 5D),(1C,2B,3E,4B,5A),(1C,2B,3E,4B,5B),(1C,2B, 3E,4B,5C),(1C,2B,3E
4B,5D),(1C,2B,3E,4C,5A),(1C,2B,3E4C,5B),(1C,2B, 3E,4C,5C),(1C,2B,3E,4C,
5D),(1C,28B,3E,4D,5A),(1C,2B, 3E,4D,5B),(1C,2B,3E,4D,5C),(1C,2B, 3E,4D,5D),
(1C,2B,3F 4A,5A),(1C,2B,3F 4A 5B),(1C,2B,3F 4A,5C),(1C,2B,3F 4A,5D),(1C,2
B.3F 4B,5A),(1C,2B,3F 4B, 5B),(1C,2B, 3F 4B,5C),(1C,2B,3F 4B,5D),(1C,2B, 3F,
4C,5A),(1C,2B,3F 4C,5B),(1C,2B,3F 4C,5C),(1C,2B,3F 4C,5D),(1C,2B,3F 4D,5
A),(1C,2B,3F 4D,5B),(1C,2B, 3F 4D,5C),(1C,2B,3F 4D,5D),(1C,2C,3A 4A 5A) (1

C,2C,3A,4A,5B),(1C,2C,3A,4A,5C),(1C,2C,3A 4A,5D),(1C,2C,3A,4B,5A),(1C,2 -

C,3A,4B,5B),(1C,2C,3A,4B,5C),(1C,2C,3A,4B,5D),(1C,2C,3A 4C,5A),(1C,2C,3
A,4C,5B),(1C,2C,3A,4C,5C),(1C,2C,3A,4C,5D),(1C,2C,3A,4D,5A),(1C,2C,3A 4
D,5B),(1C,2C,3A,4D,5C),(1C,2C,3A,4D 5D),(1C,2C,3B,4A 5A),(1C,2C,3B,4A,5
B),(1C,2C,3B,4A,5C),(1C,2C,3B,4A,5D),(1C,2C,3B,4B,5A),(1C,2C,3B,4B,5B),(1
C,2C,3B,4B,5C),(1C,2C,3B,4B,5D),(1C,2C,3B,4C,5A),(1C,2C,3B,4C,5B),(1C,2
C,3B,4C,5C),(1C,2C,3B,4C,5D),(1C,2C,3B,4D,5A),(1C,2C,3B,4D,5B),(1C,2C,3
B,4D,5C),(1C,2C,3B,4D,5D),(1C,2C,3C,4A,5A),(1C,2C,3C,4A,5B),(1C,2C,3C, 4
A,5C),(1C,2C,3C,4A,5D),(1C,2C,3C,4B,5A),(1C,2C,3C,4B,58B),(1C,2C,3C,4B,5
C),(1C,2C,3C,4B,5D),(1C,2C,3C,4C,5A),(1C,2C,3C,4C,5B),(1C,2C,3C,4C,5C),(
1C,2C,3C,4C,5D),(1C,2C,3C,4D,5A),(1C,2C,3C,4D,5B),(1C,2C,3C,4D,5C),(1C,
2C,3C,4D,5D),(1C,2C,3D,4A 5A),(1C,2C,3D,4A,58),(1C,2C,3D,4A,5C),(1C,2C,
3D,4A,5D),(1C.2C,3D,4B,5A),(1C,2C,3D,4B,5B),(1C,2C,3D,4B,5C),(1C,2C,3D,
4B,5D),(1C,2C,3D,4C,5A),(1C,2C,3D,4C,5B),(1C,2C,3D,4C,5C),(1C,2C, 3D,4C,
5D),(1C,2C,3D,4D,5A),(1C,2C,3D,4D,5B),(1C,2C,3D,4D,5C),(1C,2C,3D,4D,5D)
(1C,2C,3E,4A 5A),(1C,2C,3E,4A,5B),(1C,2C, 3E,4A,5C),(1C,2C,3E 4A,5D),(1C,
2C,3E,4B,5A),(1C,2C,3E,4B,5B),(1C,2C, 3E,4B,5C),(1C,2C,3E,4B,5D),(1C,2C, 3
E,4C,5A),(1C,2C,3E,4C,5B),(1C,2C,3E,4C,5C),(1C,2C,3E,4C,5D),(1C,2C,3E 4
D,5A),(1C,2C,3E,4D,5B),(1C,2C,3E,4D,5C),(1C,2C,3E,4D,5D),(1C,2C,3F 4A,5
A),(1C,2C,3F,4A,5B),(1C,2C,3F 4A,5C),(1C,2C,3F,4A,5D),(1C,2C,3F 4B,5A),(1
C,2C,3F,4B,5B),(1C,2C,3F 4B,5C),(1C,2C, 3F,4B,5D),(1C,2C, 3F 4C,5A),(1C,2C
3F,4C,5B),(1C,2C,3F,4C,5C),(1C,2C,3F,4C,5D),(1C,2C,3F,4D,5A),(1C,2C, 3F,
4D,5B),(1C,2C,3F 4D,5C),(1C,2C,3F,4D,5D),(1C,2D,3A,4A,5A),(1C,2D,3A 4A 5
B),(1C,2D,3A,4A,5C),(1C,2D,3A,4A,5D),(1C,2D,3A,4B,5A),(1C,2D,3A 4B 5B),(1
C,2D,3A,4B,5C),(1C,2D,3A,4B,5D),(1C,2D,3A,4C,5A),(1C,2D,3A,4C,5B),(1C,2
D,3A,4C,5C),(1C,2D,3A,4C,5D),(1C,2D,3A,4D,5A),(1C,2D,3A,4D,5B),(1C,2D,3
A.4D,5C),(1C,2D,3A,4D,5D),(1C,2D,3B,4A,5A),(1C,2D,3B,4A 5B),(1C,2D,3B, 4
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A,5C),(1C,2D,3B,4A,5D),(1C,2D,3B,4B,5A),(1C,2D,3B,4B,5B),(1C,2D,3B,4B,5
C).(1C,2D,3B,4B,5D),(1C,2D,3B,4C,5A),(1C,2D,3B,4C,5B),(1C,2D,3B,4C,5C),(
1C,2D,3B,4C,5D),(1C,2D,3B,4D,5A),(1C,2D,3B,4D,58),(1C,2D,38,4D,5C),(1C,
2D,3B,4D,5D),(1C,2D,3C,4A,5A),(1C,2D,3C 4A,5B),(1C,2D,3C,4A,5C),(1C,2D,
3C,4A,5D),(1C,2D,3C,4B,5A),(1C,2D,3C,4B,5B),(1C,2D,3C,4B,5C),(1C,2D,3C,
4B,5D),(1C,2D,3C,4C,5A),(1C,2D,3C,4C,58),(1C,2D,3C,4C,5C),(1C,2D,3C 4C,
5D),(1C,2D,3C,4D,5A),(1C,2D,3C,4D,5B),(1C,2D,3C,4D,5C),(1C,2D,3C,4D,5D)
(1C,2D,3D,4A 5A),(1C,2D,3D,4A,58),(1C,2D,3D,4A,5C),(1C,2D,3D,4A 5D),(1C
2D,3D,4B,5A),(1C,2D,3D,4B,58),(1C,2D,3D,4B,5C),(1C,2D,3D,4B,5D),(1C, 2D,
3D,4C,5A),(1C,2D,3D,4C,5B),(1C,2D,3D,4C,5C),(1C,2D,3D,4C,5D),(1C,2D,3D,
4D,5A),(1C,2D,3D,4D,5B),(1C,2D,3D,4D,5C),(1C,2D,3D,4D,5D),(1C,2D,3E 4A,
5A),(1C,2D,3E,4A,5B),(1C,2D,3E,4A,5C),(1C,2D,3E,4A,5D),(1C,2D,3E, 4B, 5A),(
1C,2D,3E,4B,5B),(1C,2D,3E,4B,5C),(1C,2D,3E,4B,5D),(1C,2D,3E,4C,5A),(1C,2
D,3E,4C,5B),(1C,2D,3E,4C,5C),(1C,2D,3E,4C,5D),(1C,2D,3E,4D,5A),(1C,2D, 3
E.4D,5B),(1C,2D,3E,4D,5C),(1C,2D,3E,4D,5D),(1C,2D,3F 4A,5A),(1C,2D, 3F 4
A,5B),(1C,2D,3F 4A,5C),(1C,2D,3F 4A,5D),(1C,2D,3F 4B,5A),(1C,2D,3F 4B 58
),(1C,2D,3F 4B,5C),(1C,2D,3F,4B,5D),(1C,2D,3F,4C,5A),(1C,2D,3F 4C,5B),(1C
2D,3F,4C,5C),(1C,2D,3F,4C,5D),(1C,2D,3F,4D,5A),(1C,2D,3F,4D,5B),(1C,2D,
3F ,4D,5C),(1C,2D,3F 4D,5D),(1C,2E,3A 4A 5A),(1C,2E,3A 4A 5B),(1C,2E,3A 4

. A5C),(1C,2E,3A,4A,5D),(1C,2E,3A,4B,5A),(1C,2E,3A,4B,5B),(1C,2E,3A,4B,5C

),(1C,2E,3A,4B,5D),(1C,2E,3A,4C,5A),(1C,2E,3A,4C,5B),(1C,2E,3A,4C,5C),(1C
2E,3A4C,5D),(1C,2E,3A 4D 5A),(1C,2E,3A4D,5B),(1C,2E,3A,4D 5C),(1C, 2E,
3A,4D,5D),(1C,2E,3B,4A,5A),(1C,2E,3B,4A,5B),(1C,2E,3B,4A,5C),(1C,2E, 38,4
A,5D),(1C,2E,3B,4B,5A),(1C,2E,3B,4B,5B),(1C,2E,3B,4B,5C),(1C,2E, 3B,4B,5D
),(1C,2E,3B.4C,5A),(1C,2E,3B,4C,5B),(1C,2E,3B,4C,5C),(1C,2E, 3B,4C,5D),(1
C,2E,3B,4D,5A),(1C,2E,3B,4D,5B),(1C,2E,3B,4D,5C),(1C,2E,3B,4D,5D),(1C, 2
E,3C.4A,5A),(1C,2E,3C,4A,5B),(1C,2E,3C,4A,5C),(1C,2E,3C,4A,5D),(1C,2E,3
C.4B,5A),(1C,2E,3C,4B,5B),(1C,2E,3C,4B,5C),(1C,2E,3C,4B,5D),(1C,2E,3C,4
C,5A),(1C,2E,3C,4C,5B),(1C,2E,3C,4C,5C),(1C,2E,3C,4C,5D),(1C,2E,3C,4D,5
A),(1C,2E,3C,4D,5B),(1C,2E,3C,4D,5C),(1C,2E,3C,4D,5D),(1C,2E,3D,4A 5A),(
1C,2E,3D,4A,5B),(1C,2E,3D,4A,5C),(1C,2E,3D,4A 5D),(1C,2E,3D,4B,5A),(1C,2
E,3D,4B,5B),(1C,2E,3D,4B,5C),(1C,2E,3D,4B,5D),(1C,2E,3D,4C,5A),(1C,2E,3
D,4C,5B),(1C,2E,3D,4C,5C),(1C,2E,3D,4C,5D),(1C,2E,3D,4D,5A),(1C,2E, 3D 4
D,5B),(1C,2E,3D,4D,5C),(1C,2E,3D,4D,5D),(1C,2E, 3E,4A 5A),(1C,2E,3E,4A,5
B),(1C,2E,3E 4A,5C),(1C,2E,3E 4A,5D),(1C,2E, 3E,4B,5A),(1C,2E,3E,4B, 5B),(1
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C,2E,3E,4B,5C),(1C,2E,3E 4B,5D),(1C,2E,3E,4C,5A),(1C,2E, 3E,4C,58),(1C,2E
3E,4C,5C),(1C,2E,3E 4C,5D),(1C,2E,3E,4D,5A),(1C,2E, 3E,4D,5B) (1C, 2E, 3E,
4D,5C),(1C,2E,3E 4D,5D),(1C,2E,3F 4A 5A),(1C,2E, 3F 4A 5B),(1C,2E,3F 4A 5
C).(1C,2E,3F 4A,5D),(1C 2E,3F 4B 5A),(1C 2E, 3F,4B,5B),(1C,2E, 3F 4B,5C),(1
C,2E,3F 4B,5D),(1C,2E,3F 4C 5A),(1C,2E,3F 4C,5B),(1C,2E, 3F,4C,5C),(1C,2E
3F 4C,5D),(1C,2E,3F 4D,5A),(1C 2E,3F,4D,58),(1C,2E,3F 4D,5C),(1C, 2E, 3F 4
D,5D),(1D,2A,3A,4A 5A),(1D,2A,3A,4A,58B),(1D,2A,3A,4A,5C),(1D,2A,3A 4A 5D
),(1D,2A,3A,4B,5A),(1D,2A,3A,4B,5B),(1D,2A,3A,4B,5C),(1D,2A,3A 4B,5D),(1D
2A,3A,4C,5A),(1D,2A,3A,4C 5B),(1D,2A,3A,4C,5C),(1D,2A,3A,4C,5D),(1D.2A,
3A,4D,5A),(1D,2A,3A,4D,5B),(1D,2A,3A,4D,5C),(1D,2A,3A,4D,5D),(1D,2A, 3B 4
A5A),(1D,2A,3B,4A,5B),(1D,2A,3B,4A,5C),(1D,2A,3B,4A,5D),(1D,2A,3B,4B, 5A
),(1D,2A,3B,4B,5B),(1D,2A,3B,4B,5C),(1D,2A,3B,4B,5D),(1D,2A,3B,4C,5A) (1D
2A,3B,4C,5B),(1D,2A,3B,4C 5C),(1D,2A,3B,4C,5D),(1D,2A,3B,4D,5A),(1D,2A,
3B,4D,5B),(1D,2A,3B,4D,5C),(1D,2A,3B,4D,5D),(1D,2A,3C.4A,5A) (1D,2A,3C 4
A,5B),(1D,2A,3C,4A,5C),(1D,2A,3C 4A,5D),(1D,2A,3C,4B,5A),(1D,2A,3C 4B 58
),(1D,2A,3C,4B,5C),(1D,2A,3C 4B 5D),(1D,2A,3C,4C,5A),(1D,2A,3C,4C,5B) (1
D,2A,3C,4C,5C),(1D,2A,3C,4C,5D),(1D,2A,3C,4D,5A),(1D,2A,3C,4D,5B),(1D,2
A,3C,4D,5C),(1D,2A,3C,4D,5D),(1D,2A,3D,4A,5A),(1D,2A,3D,4A 58B),(1D,2A 3
D.4A,5C),(1D,2A,3D,4A,5D),(1D,2A,3D,4B,5A),(1D,2A,3D,4B,5B),(1D,2A,3D 4
B,5C),(1D,2A,3D,4B,5D),(1D,2A,3D,4C 5A),(1D,2A,3D,4C,58),(1D,2A,3D,4C,5

C),(1D,2A,3D,4C,5D),(1D,2A,3D,4D,5A),(1D,2A,3D,4D,58),(1D,2A,3D,4D,5C) (

1D,2A,3D,4D,5D),(1D,2A,3E,4A 5A),(1D,2A,3E 4A,5B),(1D,2A,3E,4A,5C),(1D,2
A,3E,4A 5D),(1D,2A,3E 4B,5A),(1D,2A,3E 4B,5B),(1D,2A,3E,4B,5C),(1D,2A, 3E
/4B,5D),(1D,2A 3E,4C,5A),(1D,2A,3E 4C,5B),(1D,2A,3E,4C,5C),(1D,2A,3E 4C,
5D),(1D,2A,3E,4D,5A),(1D,2A,3E,4D,5B),(1D,2A, 3E,4D,5C),(1D,2A,3E,4D,5D),
(1D,2A,3F 4A,5A),(1D,2A,3F 4A 5B),(1D,2A,3F 4A,5C),(1D,2A,3F 4A,5D),(1D,2
A,3F,4B,5A),(1D,2A,3F 4B,5B),(1D,2A,3F 4B,5C),(1D,2A,3F,4B,5D),(1D,2A, 3F,
4C,5A),(1D,2A,3F 4C,5B),(1D,2A,3F 4C,5C),(1D,2A,3F 4C,5D),(1D,2A,3F 4D,5
A),(1D,2A,3F 4D,5B),(1D,2A,3F 4D,5C),(1D,2A,3F 4D,5D),(1D,2B,3A 4A 5A),(1

- D,2B,3A,4A,5B),(1D,2B,3A,4A,5C),(1D,2B,3A,4A,5D),(1D,2B,3A,4B,5A),(1D,2B

.3A,4B,5B),(1D,2B,3A,4B,5C),(1D,2B,3A,4B,5D),(1D,2B,3A,4C,5A),(1D,2B,3A 4
C,5B),(1D,2B,3A,4C,5C),(1D,2B,3A,4C,5D),(1D,2B,3A,4D,5A),(1D,2B,3A,4D,5
B),(1D,2B,3A,4D,5C),(1D,2B,3A,4D,5D),(1D,2B,3B,4A,5A),(1D,2B,3B,4A,5B),(1
D,2B,3B,4A,5C),(1D,2B,3B, 4A 5D),(1D,2B,3B,4B,5A),(1D,2B,3B,4B,58B),(1D,2B
.3B,4B,5C),(1D,2B,3B,4B,5D),(1D,2B,3B,4C 5A),(1D,28B,3B,4C,5B),(1D,28B, 3B,

SP
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4C,5C),(1D,2B,3B,4C,5D),(1D,2B,3B,4D,5A),(1D,2B,3B,4D,5B),(1D,2B,3B,4D,5
C),(1D,2B,3B,4D,5D),(1D,2B,3C,4A,5A),(1D,2B,3C,4A,5B),(1D,2B,3C,4A,5C),(
1D,2B,3C,4A,5D),(1D,2B,3C,4B,5A),(1D,2B,3C,4B,5B),(1D,2B,3C 4B,5C),(1D,2
B,3C,4B,5D),(1D,2B,3C 4C,5A),(1D,2B,3C 4C 5B),(1D,2B,3C,4C 5C),(1D,2B,3
C.4C,5D),(1D,2B,3C,4D,5A),(1D,2B,3C,4D,5B),(1D,2B,3C,4D,5C),(1D,2B,3C 4
D,5D),(1D,28B,3D,4A,5A),(1D,28B,3D,4A,5B),(1D,2B,3D,4A,5C),(1D,2B,3D,4A.5
D),(1D,2B,3D,4B,5A),(1D,28B,3D,4B,5B),(1D,2B,3D,4B,5C),(1D,2B,3D,4B,5D),(
1D,2B,3D,4C,5A),(1D,2B,3D,4C,5B),(1D,2B,3D,4C,5C),(1D,2B,3D,4C,5D),(1D,
2B,3D,4D,5A),(1D,2B,3D,4D,5B),(1D,2B,3D,4D,5C),(1D,2B,3D,4D,5D),(1D,2B,
3E,4A,5A),(1D,2B,3E 4A,5B),(1D,28B,3E 4A,5C),(1D,2B,3E,4A,5D),(1D,2B, 3E, 4
B,5A),(1D,2B,3E,4B,5B),(1D,2B,3E,4B,5C),(1D,2B,3E,4B,5D),(1D,2B, 3E,4C,5A
),(1D,2B,3E,4C,5B),(1D,2B,3E,4C,5C),(1D,2B, 3E,4C,5D),(1D,2B,3E,4D,5A),(1
D,2B,3E,4D,58B),(1D,2B,3E,4D,5C),(1D,2B,3E,4D,5D),(1D,2B,3F ,4A,5A),(1D,2B
,3F,4A,5B),(1D,2B,3F 4A,5C),(1D,2B,3F 4A,5D),(1D,2B,3F,4B,5A),(1D,2B, 3F 4
B,5B),(1D,2B,3F 4B,5C),(1D,2B,3F 4B,5D),(1D,2B,3F,4C,5A),(1D,2B,3F 4C,5B)
,(1D,2B,3F,4C,5C),(1D,2B,3F,4C,5D),(1D,2B,3F,4D,5A),(1D,2B,3F 4D,5B),(1D,
2B,3F,4D,5C),(1D,2B,3F,4D,5D),(1D,2C,3A,4A,5A),(1D,2C, 3A 4A 5B),(1D,2C,3
A,4A,5C),(1D,2C,3A,4A,5D),(1D,2C,3A,4B,5A),(1D,2C,3A,4B,5B),(1D,2C,3A,4B
,5C),(1D,2C,3A,4B,5D),(1D,2C,3A,4C,5A),(1D,2C,3A,4C,5B),(1D,2C,3A,4C,5C)
,(1D,2C,3A,4C,5D),(1D,2C,3A,4D,5A),(1D,2C,3A,4D,5B),(1D,2C, 3A,4D,5C),(1D
2C,3A,4D,5D),(1D,2C,3B,4A,5A),(1D,2C,3B,4A,5B),(1D,2C,3B,4A,5C),(1D,2C,
3B,4A,5D),(1D,2C,3B,4B,5A),(1D,2C, 3B,4B,58B),(1D,2C,3B,4B,5C),(1D,2C,3B 4
B,5D),(1D,2C,3B,4C,5A),(1D,2C,3B,4C,5B),(1D,2C,3B,4C,5C),(1D,2C,3B,4C,5
D),(1D,2C,38,4D,5A),(1D,2C,3B,4D,5B),(1D,2C,3B,4D,5C),(1D,2C,3B,4D,5D),(
1D,2C,3C,4A,5A),(1D,2C,3C,4A,5B),(1D,2C,3C,4A,5C),(1D,2C,3C,4A,5D),(1D,
2C,3C,4B,5A),(1D,2C,3C,4B,5B),(1D,2C,3C,4B,5C),(1D,2C,3C,4B,5D),(1D,2C,

3C,4C,5A),(1D,2C,3C,4C,5B),(1D,2C,3C,4C,5C),(1D,2C,3C,4C,5D),(1D,2C,3C,

4D,5A),(1D,2C,3C,4D,5B),(1D,2C,3C,4D,5C),(1D,2C,3C,4D,5D),(1D,2C,3D 4A,
5A),(1D,2C,3D,4A,5B),(1D,2C,3D,4A,5C),(1D,2C,3D,4A,5D),(1D,2C,3D,4B,5A),
(1D,2C,3D,4B,5B),(1D,2C,3D,4B,5C),(1D,2C,3D,4B,5D),(1D,2C,3D,4C,5A),(1D,
2C,3D,4C,5B),(1D,2C;3D,4C,5C),(1D,2C,3D,4C,5D),(1D,2C,3D,4D,5A),(1D,2C,
3D,4D,5B),(1D,2C,3D,4D,5C),(1D,2C,3D,4D,5D),(1D,2C,3E,4A,5A),(1D,2C,3E,
4A.5B),(1D,2C,3E,4A,5C),(1D,2C,3E,4A,5D),(1D,2C, 3E,4B,5A),(1D,2C,3E,4B,5
B),(1D,2C,3E,4B,5C),(1D,2C,3E,4B,5D),(1D,2C, 3E,4C,5A),(1D,2C, 3E,4C,58B),(
1D,2C,3E,4C,5C),(1D,2C,3E,4C,5D),(1D,2C,3E,4D,5A),(1D,2C,3E,4D,5B),(1D,

S
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2C,3E,4D,5C),(1D,2C,3E,4D,5D),(1D,2C,3F 4A,5A),(1D,2C,3F 4A,5B),(1D,2C,3
F,4A,5C),(1D,2C,3F 4A,5D),(1D,2C,3F,4B,5A),(1D,2C,3F 4B,5B),(1D,2C,3F 4B,
5C),(1D,2C,3F,4B,5D),(1D,2C,3F,4C,5A),(1D,2C,3F,4C,5B),(1D,2C,3F,4C,5C),(
1D,2C,3F,4C,5D),(1D,2C,3F,4D,5A),(1D,2C, 3F,4D,5B),(1D,2C,3F,4D,5C),(1D,2
C,3F,4D,5D),(1D,2D,3A,4A,5A),(1D,2D,3A 4A,58B),(1D,2D, 3A 4A,5C),(1D,2D,3
A,4A,5D),(1D,2D,3A,4B,5A),(1D,2D,3A.4B,5B),(1D,2D,3A,4B,5C),(1D,2D,3A 4B
5D),(1D,2D,3A,4C,5A),(1D,2D,3A,4C,5B),(1D,2D,3A,4C,5C),(1D,2D, 3A,4C,5D)
(1D,2D,3A,4D,5A),(1D,2D,3A,4D,5B),(1D,2D,3A,4D,5C),(1D,2D,3A,4D,5D),(1D
2D,3B,4A,5A),(1D,2D,3B,4A,5B),(1D,2D,3B,4A,5C),(1D,2D,3B,4A,5D),(1D,2D,
3B,4B,5A),(1D,2D,3B,4B,5B),(1D,2D,3B,4B,5C),(1D,2D,3B,4B,5D),(1D,2D,3B,4
C,5A),(1D,2D,3B,4C,5B),(1D,2D,3B,4C,5C),(1D,2D,3B,4C,5D),(1D,2D,3B,4D,5
A),(1D,2D,3B,4D,5B),(1D,2D,3B,4D,5C),(1D,2D,3B,4D,5D),(1D,2D,3C,4A 5A) (
1D,2D,3C,4A,5B),(1D,2D,3C,4A,5C),(1D,2D,3C,4A,5D),(1D,2D,3C,4B,5A),(1D,
2D,3C,48,5B),(1D,2D,3C,4B,5C),(1D,2D,3C,4B,5D),(1D,2D,3C,4C,5A),(1D,2D,
3C,4C,5B),(1D,2D,3C,4C,5C),(1D,2D,3C,4C,5D),(1D,2D,3C,4D,5A),(1D,2D,3C,
4D,58),(1D,2D,3C,4D,5C),(1D,2D,3C,4D,5D),(1D,2D,3D,4A,5A),(1D,2D,3D 4A,
5B),(1D,2D,3D,4A,5C),(1D,2D,3D,4A,5D),(1D,2D,3D,4B,5A),(1D,2D,3D,4B 5B),
(1D,2D,3D,4B,5C),(1D,2D,3D,4B,5D),(1D,2D,3D,4C,5A),(1D,2D,3D,4C,5B),(1D
2D,3D,4C,5C),(1D,2D,3D,4C,5D),(1D,2D,3D,4D,5A),(1D,2D,3D,4D,5B),(1D,2D
,3D,4D,5C),(1D,2D,3D,4D,5D),(1D,2D,3E,4A,5A),(1D,2D,3E,4A,5B),(1D,2D, 3E,
4A,5C),(1D,2D,3E,4A,5D),(1D,2D,3E,4B,5A),(1D,2D,3E,4B,58B),(1D,2D, 3E,4B,5
C),(1D,2D,3E,4B,5D),(1D,2D,3E,4C,5A),(1D,2D,3E 4C,5B),(1D,2D,3E,4C,5C),(
1D,2D,3E,4C,5D),(1D,2D,3E,4D,5A),(1D,2D,3E,4D,5B),(1D,2D, 3E,4D,5C), (1D,
2D,3E,4D,5D),(1D,2D,3F 4A 5A),(1D,2D,3F 4A,5B),(1D,2D,3F ,4A,5C),(1D,2D,3
F,4A,5D),(1D,2D,3F 4B,5A),(1D,2D,3F,4B,5B),(1D,2D,3F 4B,5C),(1D,2D,3F 4B,
5D),(1D,2D,3F 4C,5A),(1D,2D,3F,4C,5B),(1D,2D,3F,4C,5C),(1D,2D,3F 4C,5D),
(1D,2D,3F 4D,5A),(1D,2D,3F 4D,5B),(1D,2D,3F,4D,5C),(1D,2D,3F 4D,5D),(1D,
2E,3A,4A,5A),(1D,2E,3A 4A 5B),(1D,2E,3A 4A 5C),(1D,2E,3A 4A 5D),(1D,2E,3
A.4B,5A),(1D,2E,3A,4B,5B),(1D,2E,3A,4B,5C),(1D,2E,3A,4B,5D),(1D,2E, 3A,4C
,5A),(1D,2E,3A 4C,5B),(1D,2E,3A,4C,5C),(1D,2E, 3A,4C,5D),(1D,2E,3A,4D,5A),
(1D,2E,3A.4D,5B),(1D,2E,3A,4D,5C),(1D,2E,3A,4D,5D),(1D,2E,3B,4A,5A),(1D,
2E,3B,4A,5B),(1D,2E,3B,4A,5C),(1D,2E, 3B,4A,5D),(1D,2E,3B,4B,5A),(1D, 2E, 3
B,4B,5B),(1D,2E,3B,4B,5C),(1D,2E,3B,4B,5D),(1D,2E,3B,4C,5A),(1D,2E, 3B,4C
5B),(1D,2E,3B,4C,5C),(1D,2E,3B,4C,5D),(1D,2E,3B,4D,5A),(1D,2E,38B,4D,5B),
(1D,2E,3B,4D,5C),(1D,2E,3B,4D,5D),(1D,2E,3C,4A,5A),(1D,2E,3C, 4A,5B),(1D,

SG5°
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2E,3C,4A,5C),(1D,2E,3C,4A,5D),(1D,2E,3C,4B,5A),(1D,2E,3C,4B,5B),(1D,2E,3
C,4B,5C),(1D,2E,3C,4B,5D),(1D,2E,3C,4C,5A),(1D,2E,3C,4C,5B),(1D,2E,3C 4
C,5C),(1D,2E,3C,4C,5D),(1D,2E,3C,4D,5A),(1D,2E,3C,4D,5B),(1D,2E,3C,4D,5
C),(1D,2E,3C,4D,5D),(1D,2E,3D,4A,5A),(1D,2E,3D,4A,5B),(1D,2E,3D,4A,5C),(
1D,2E,3D,4A,5D),(1D,2E,3D4B,5A),(1D,2E,3D,4B,5B),(1D,2E,3D,4B,5C),(1D,2
E,3D,4B,5D),(1D,2E,3D,4C,5A),(1D,2E,3D,4C,5B),(1D,2E,3D,4C,5C),(1D,2E,3
D,4C,5D),(1D,2E,3D,4D,5A),(1D,2E,3D,4D,5B),(1D,2E,3D,4D,5C),(1D,2E,3D,4
D,5D),(1D,2E, 3E,4A,5A),(1D,2E,3E,4A,5B),(1D,2E,3E,4A,5C),(1D,2E,3E,4A,5D
),(1D,2E,3E,4B,5A),(1D,2E, 3E,4B,5B),(1D,2E, 3E,4B,5C),(1D,2E, 3E,4B,5D),(1D
2E,3E,4C,5A),(1D,2E,3E,4C,58B),(1D,2E,3E,4C,5C),(1D,2E,3E,4C,5D),(1D,2E,
3E,4D,5A),(1D,2E, 3E,4D,5B),(1D,2E, 3E,4D,5C),(1D,2E, 3E,4D,5D),(1D,2E, 3F 4
A,5A),(1D,2E,3F 4A,5B),(1D,2E,3F 4A 5C),(1D,2E,3F 4A,5D),(1D,2E,3F 4B,5A)
.(1D,2E, 3F 4B,5B),(1D,2E,3F 4B,5C),(1D,2E,3F 4B,5D),(1D,2E, 3F 4C,5A),(1D,
2E,3F 4C,5B),(1D,2E,3F 4C,5C),(1D,2E,3F 4C,5D),(1D,2E, 3F 4D,5A),(1D,2E,3
F,4D,5B),(1D,2E,3F,4D,5C),(1D,2E,3F,4D,5D),(1E,2A,3A,4A 5A),(1E,2A,3A 4A,
5B),(1E,2A,3A,4A,5C),(1E,2A,3A 4A 5D),(1E,2A,3A,4B,5A),(1E,2A,3A 4B 5B), (
1E,2A,3A,4B,5C),(1E,2A,3A,4B,5D),(1E,2A,3A,4C,5A),(1E,2A,3A,4C,5B) (1E, 2
A,3A4C,5C),(1E,2A,3A,4C,5D),(1E,2A,3A,4D,5A),(1E,2A,3A 4D,5B),(1E,2A,3A
/4D,5C),(1E,2A,3A,4D,5D),(1E,2A,3B,4A,5A),(1E,2A,3B,4A,5B),(1E,2A,3B,4A 5
C),(1E,2A,3B,4A,5D),(1E,2A,3B,4B,5A),(1E,2A,3B,4B,5B),(1E,2A,38B,4B,5C),(1
E,2A,3B,4B,5D),(1E,2A,3B,4C,5A),(1E,2A,3B,4C,58B),(1E,2A,3B,4C,5C),(1E.2A,
3B,4C,5D),(1E,2A,3B,4D,5A),(1E,2A,3B,4D 5B),(1E,2A,3B,4D,5C),(1E,2A,38B 4
D,5D),(1E,2A,3C,4A 5A),(1E,2A,3C,4A,5B),(1E,2A,3C,4A,5C),(1E,2A,3C,4A,5D
),(1E,2A,3C,4B,5A),(1E,2A,3C,4B,58B),(1E,2A,3C,4B,5C),(1E,2A,3C,4B,5D),(1E
2A,3C,4C,5A),(1E,2A,3C,4C,5B),(1E,2A,3C,4C,5C),(1E,2A,3C,4C,5D),(1E,2A,
3C,4D,5A),(1E,2A,3C,4D,5B),(1E,2A,3C,4D,5C),(1E,2A,3C,4D,5D),(1E,2A,3D,4
A,5A),(1E,2A,3D,4A,5B),(1E,2A,3D,4A,5C),(1E,2A,3D,4A,5D),(1E,2A,3D,4B,5A
),(1E,2A,3D,4B,5B),(1E,2A,3D,4B,5C),(1E,2A,3D,4B,5D),(1E,2A,3D,4C, 5A),(1E
2A,3D,4C,5B),(1E,2A,3D,4C,5C),(1E,2A,3D,4C,5D),(1E,2A,3D,4D,5A),(1E, 2A,
3D,4D,5B),(1E,2A,3D,4D,5C),(1E,2A,3D,4D,5D),(1E,2A,3E,4A,5A),(1E,2A 3E 4
A,5B),(1E,2A 3E 4A 5C),(1E,2A,3E,4A 5D),(1E,2A,3E,4B,5A),(1E,2A, 3E,4B,5B)
(1E,2A,3E,4B,5C),(1E,2A,3E,4B,5D),(1E,2A,3E,4C,5A),(1E,2A,3E,4C,5B),(1E,
2A,3E,4C,5C),(1E,2A,3E,4C,5D),(1E,2A,3E,4D,5A),(1E, 2A, 3E,4D,5B),(1E,2A,3
E,4D,5C),(1E,2A,3E,4D,5D),(1E,2A,3F 4A,5A),(1E,2A,3F 4A,5B),(1E,2A, 3F 4A,
5C),(1E,2A,3F,4A,5D),(1E,2A, 3F 4B 5A),(1E,2A,3F,4B,5B),(1E,2A,3F,4B,5C),(1
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E,2A,3F 4B,5D),(1E,2A,3F 4C,5A),(1E,2A,3F,4C,5B),(1E,2A,3F,4C,5C),(1E,2A,
3F 4C,5D),(1E,2A,3F,4D,5A),(1E,2A,3F,4D,5B),(1E,2A,3F 4D,5C),(1E,2A,3F 4
D,5D).(1E,2B,3A,4A,5A),(1E,2B,3A,4A,5B),(1E,2B,3A,4A,5C),(1E,28B,3A 4A 5D)
(1E,2B,3A 4B,5A),(1E,2B,3A,4B,5B),(1E,2B, 3A,4B,5C),(1E,2B, 3A,4B,5D),(1E,
2B,3A,4C,5A),(1E,2B,3A,4C,5B),(1E,2B,3A 4C,5C),(1E,2B, 3A 4C,5D),(1E,2B, 3
A,4D,5A),(1E,2B,3A,4D,5B),(1E,2B,3A,4D,5C),(1E,2B, 3A,4D,5D),(1E,28,3B,4A
5A),(1E,2B,3B,4A,5B),(1E,2B,3B,4A,5C),(1E,2B,3B,4A,5D),(1E,2B, 3B,4B,5A),(
1E,2B,3B,4B,5B),(1E,2B,3B,4B,5C),(1E,2B,38B,4B,5D),(1E,2B,3B,4C,5A),(1E,2
B,3B,4C,5B),(1E,2B,3B,4C,5C),(1E,2B,3B,4C,5D),(1E,2B,3B,4D,5A),(1E,2B,3B
A4D,5B),(1E,2B,3B,4D,5C),(1E,2B,3B,4D,5D),(1E,2B,3C,4A,5A),(1E,2B,3C 4A,5
B),(1E,2B,3C,4A,5C),(1E,2B,3C,4A,5D),(1E,2B,3C,4B,5A),(1E,2B,3C,4B,58),(1
E,2B,3C,4B,5C),(1E,2B,3C,4B,5D),(1E,2B,3C,4C,5A),(1E,2B,3C,4C,5B),(1E,28
,3C,4C,5C),(1E,2B,3C,4C,5D),(1E,2B,3C,4D,5A),(1E,2B,3C,4D,5B),(1E,2B,3C,
4D,5C),(1E,2B,3C,4D,5D),(1E,2B,3D,4A,5A),(1E,2B,3D,4A 5B),(1E,2B,3D,4A,5
C).(1E,2B,3D,4A,5D),(1E,2B,3D,4B,5A),(1E,2B,3D,4B,5B),(1E,2B,3D,4B,5C),(1
E,2B,3D,4B,5D),(1E,2B,3D,4C,5A),(1E,2B,3D,4C,5B),(1E,2B,3D,4C,5C),(1E,2B
,3D,4C,5D),(1E,2B,3D,4D,5A),(1E,28B,3D,4D,5B),(1E,2B,3D,4D,5C),(1E,28B,3D,
4D,5D),(1E,2B,3E,4A,5A),(1E,2B,3E,4A,5B),(1E,2B,3E,4A,5C),(1E,2B,3E 4A,5
D).(1E,2B,3E,4B,5A),(1E,2B,3E,48B,5B),(1E,2B, 3E,4B,5C),(1E,2B, 3E,4B,5D),(1
E,2B,3E,4C,5A),(1E,2B,3E,4C,5B),(1E,2B,3E,4C,5C),(1E,2B,3E,4C,5D),(1E,2B
,3E,4D,5A),(1E,2B,3E,4D,58),(1E,2B,3E,4D,5C),(1E,2B, 3E,4D,5D),(1E, 2B, 3F 4
A,5A),(1E,2B,3F 4A 5B),(1E,2B,3F 4A 5C),(1E,2B, 3F,4A,5D),(1E,2B,3F 4B,5A),
(1E,2B,3F 4B,5B),(1E,2B,3F 4B,5C),(1E,2B,3F,4B,5D),(1E,2B,3F,4C,5A),(1E,2
B,3F,4C,5B),(1E,2B,3F,4C,5C),(1E,2B,3F,4C,5D),(1E,2B,3F,4D,5A),(1E, 2B, 3F,
4D,5B),(1E,2B,3F,4D,5C),(1E,2B,3F,4D,5D),(1E,2C,3A 4A,5A),(1E,2C,3A 4A.5
B),(1E,2C,3A,4A,5C),(1E,2C,3A 4A,5D),(1E,2C,3A 4B,5A),(1E,2C,3A ,4B,5B),(1
E,2C,3A,4B,5C),(1E,2C,3A 4B,5D),(1E,2C;3A,4C,5A),(1E,2C,3A 4C,5B),(1E,2C
\3A,4C,5C),(1E,2C,3A,4C,5D),(1E,2C,3A,4D,5A),(1E,2C, 3A,4D,5B),(1E,2C, 3A,
4D,5C),(1E,2C,3A,4D,5D),(1E,2C,3B,4A,5A),(1E,2C, 3B 4A 5B),(1E,2C,3B,4A,5
C),(1E,2C,3B,4A,5D),(1E,2C,3B,4B,5A),(1E,2C, 3B,4B,5B),(1E,2C,3B,4B,5C), (1
E,2C,3B,4B,5D),(1E,2C,3B,4C,5A),(1E,2C, 3B 4C,5B),(1E,2C,3B,4C,5C),(1E,2C
,3B,4C,5D),(1E,2C,3B,4D,5A),(1E,2C, 3B,4D,5B),(1E,2C,3B,4D,5C),(1E,2C, 38,
4D,5D),(1E,2C,3C,4A,5A),(1E,2C,3C.4A 5B),(1E,2C,3C 4A 5C),(1E,2C,3C,4A 5
D),(1E,2C,3C,4B,5A),(1E,2C,3C,4B,5B),(1E,2C,3C,4B,5C),(1E,2C,3C,4B,5D),(
1E,2C,3C,4C,5A),(1E,2C,3C,4C,5B),(1E,2C,3C,4C,5C),(1E,2C,3C,4C,5D),(1E,

SS9
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2C,3C,4D,5A),(1E,2C,3C,4D,5B),(1E,2C,3C,4D,5C),(1E,2C,3C,4D,5D),(1E.2C,

3D,4A,5A),(1E,2C,3D,4A 5B),(1E,2C,3D,4A,5C),(1E,2C,3D,4A,5D),(1E,2C, 3D 4
B.5A),(1E,2C,3D,4B,5B),(1E,2C,3D,4B,5C),(1E,2C,3D,4B,5D),(1E,2C,3D,4C 5

A).(1E,2C,3D,4C,5B),(1E,2C,3D,4C,5C),(1E,2C,3D,4C,5D),(1E,2C,3D,4D,5A),(
1E,2C,3D,4D,58),(1E,2C,3D,4D,5C),(1E,2C,3D,4D,5D),(1E,2C, 3E,4A,5A),(1E,2
C,3E,4A,5B),(1E,2C,3E,4A,5C),(1E,2C, 3E 4A,5D),(1E,2C, 3E,4B,5A),(1E,2C,3E
/4B,5B),(1E,2C,3E 4B,5C),(1E,2C,3E,4B,5D),(1E,2C, 3E,4C,5A),(1E,2C, 3E 4C,

5B).(1E,2C,3E,4C,5C),(1E,2C,3E,4C,5D),(1E,2C,3E,4D,5A),(1E,2C, 3E,4D,5B) (
1E,2C,3E,4D,5C),(1E,2C,3E 4D,5D),(1E,2C,3F 4A,5A),(1E,2C,3F 4A,5B) (1E,2
C,3F,4A,5C),(1E,2C,3F 4A,5D),(1E,2C,3F 4B,5A),(1E,2C,3F 4B,5B),(1E,2C,3F,
4B,5C),(1E,2C,3F 4B,5D),(1E,2C,3F 4C,5A),(1E,2C,3F,4C,5B),(1E,2C,3F 4C.5
C),(1E,2C,3F 4C,5D),(1E,2C,3F 4D,5A),(1E,2C,3F 4D,5B),(1E,2C,3F 4D,5C),(1
E.2C,3F,4D,5D),(1E,2D,3A 4A,5A),(1E,2D,3A 4A 5B),(1E,2D,3A 4A,5C),(1E,2D
3A,4A,5D),(1E,2D,3A 4B,5A),(1E,2D,3A 4B,5B),(1E,2D,3A,4B,5C),(1E,2D,3A 4
B.5D),(1E,2D,3A,4C,5A),(1E,2D,3A,4C,5B),(1E,2D,3A 4C,5C),(1E,2D,3A 4C,5

D),(1E,2D,3A,4D,5A),(1E,2D,3A,4D,5B),(1E,2D,3A,4D,5C),(1E,2D,3A,4D,5D) (

1E,2D,3B 4A 5A),(1E,2D,3B,4A 5B),(1E,2D,3B,4A,5C),(1E,2D,3B,4A,5D),(1E,2
D,3B,4B,5A),(1E,2D,3B,4B,58B),(1E,2D,3B,4B,5C),(1E,2D,3B,4B,5D),(1E,2D,38
/AC,5A),(1E,2D,3B,4C,5B),(1E,2D,3B 4C,5C),(1E,2D,3B,4C,5D),(1E,2D,38B,4D,
5A),(1E,2D,3B,4D,5B),(1E,2D,3B,4D,5C),(1E,2D,3B,4D,5D),(1E,2D,3C,4A,5A),(
1E,2D,3C,4A,5B),(1E,2D,3C,4A,5C),(1E,2D,3C,4A,5D),(1E,2D,3C 4B,5A),(1E2
D,3C,4B,5B),(1E,2D,3C 4B,5C),(1E,2D,3C,4B,5D),(1E,2D,3C,4C,5A),(1E,2D,3

C,4C,5B),(1E,2D,3C,4C,5C),(1E,2D,3C,4C,5D),(1E,2D,3C,4D,5A),(1E,2D,3C,4

D,5B),(1E,2D,3C,4D,5C),(1E,2D,3C,4D,5D),(1E,2D,3D,4A,5A),(1E,2D,3D,4A,5
B).(1E,2D,3D,4A,5C),(1E,2D,3D,4A,5D),(1E,2D,3D,4B,5A),(1E,2D,3D,4B,5B),(1
E.2D,3D,4B,5C),(1E,2D,3D,4B,5D),(1E,2D,3D,4C,5A),(1E,2D, 3D,4C,5B),(1E,2
D,3D,4C,5C),(1E,2D,3D,4C,5D),(1E,2D,3D,4D,5A),(1E,2D,3D,4D,5B),(1E,2D,3
D,4D,5C),(1E,2D,3D,4D,5D),(1E,2D,3E 4A,5A),(1E,2D,3E,4A 5B),(1E,2D,3E 4A
5C),(1E,2D,3E 4A 5D),(1E,2D,3E 4B,5A),(1E,2D,3E 4B,5B),(1E,2D,3E 4B 5C),
(1E,2D,3E 4B,5D),(1E,2D,3E 4C,5A),(1E,2D, 3E,4C,5B),(1E,2D,3E,4C,5C) (1E,
2D,3E,4C,5D),(1E,2D,3E 4D 5A),(1E,2D,3E,4D,5B),(1E,2D,3E,4D,5C),(1E,2D,3
E.4D,5D),(1E,2D,3F 4A,5A),(1E,2D,3F 4A 5B),(1E,2D,3F ,4A,5C),(1E,2D,3F 4A,
5D),(1E,2D,3F 4B,5A),(1E,2D,3F 4B,5B),(1E,2D,3F 4B,5C),(1E,2D,3F 4B,5D),(
1E,2D,3F 4C,5A),(1E,2D,3F 4C,5B),(1E,2D, 3F,4C,5C),(1E,2D, 3F 4C,5D),(1E,2
D,3F ,4D,5A),(1E,2D,3F 4D,5B),(1E,2D,3F 4D,5C),(1E,2D, 3F,4D,5D),(1E,2E,3A

57%
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4A,5A),(1E,2E,3A,4A,5B),(1E,2E,3A,4A,5C),(1E,2E,3A 4A,5D),(1E,2E,3A,4B,5
A),(1E,2E,3A,4B,5B),(1E,2E,3A,4B,5C),(1E,2E,3A,4B,5D),(1E,2E,3A 4C,5A),(1

E,2E,3A,4C,5B),(1E,2E,3A,4C,5C),(1E,2E,3A,4C,5D),(1E,2E,3A,4D,5A),(1E 2E
.3A,4D,5B),(1E,2E,3A,4D,5C),(1E,2E,3A,4D,5D),(1E,2E,3B,4A 5A),(1E,2E,3B,4
A,5B),(1E,2E,3B,4A 5C),(1E,2E,3B,4A,5D),(1E,2E,3B,4B,5A),(1E,2E,3B,4B,5B)
.(1E,2E,3B,4B,5C),(1E,2E,3B,4B,5D),(1E,2E,3B,4C,5A),(1E,2E,3B,4C,5B),(1E,

2E,3B,4C,5C),(1E,2E,3B,4C,5D),(1E,2E,3B,4D,5A),(1E,2E,3B,4D,5B),(1E,2E,3
B,4D,5C),(1E,2E,3B,4D,5D),(1E,2E,3C,4A,5A),(1E,2E,3C 4A 5B),(1E,2E,3C 4A
9C),(1E,2E,3C,4A,5D),(1E,2E,3C,4B,5A),(1E,2E,3C,4B,5B),(1E,2E,3C,4B,5C),
(1E,2E,3C,4B,5D),(1E,2E,3C,4C,5A),(1E,2E,3C,4C,5B),(1E,2E,3C 4C,5C),(1E,

2E,3C,4C,5D),(1E,2E,3C,4D,5A),(1E,2E,3C,4D,5B),(1E,2E,3C,4D,5C),(1E,2E,3

C,4D,5D),(1E,2E,3D,4A,5A),(1E,2E,3D,4A,5B),(1E,2E,3D,4A,5C),(1E,2E,3D 4A
5D),(1E,2E,3D,4B,5A),(1E,2E,3D,4B,5B),(1E, 2E,3D,4B,5C),(1E,2E,3D,4B,5D),
(1E,2E,3D,4C,5A),(1E,2E,3D,4C,5B),(1E,2E, 3D,4C,5C),(1E,2E,3D,4C,5D),(1E,
2E,3D,4D,5A),(1E,2E,3D,4D,5B),(1E,2E,3D,4D,5C),(1E,2E,3D,4D,5D),(1E,2E, 3
E,4A 5A),(1E,2E,3E 4A 5B),(1E,2E,3E,4A 5C),(1E,2E,3E 4A ,5D),(1E,2E, 3E 48,
5A),(1E,2E,3E,4B,5B),(1E,2E, 3E,4B,5C),(1E,2E, 3E,4B,5D),(1E,2E, 3E,4C,5A),(
1E,2E,3E,4C,5B),(1E,2E,3E,4C,5C),(1E,2E, 3E,4C,5D),(1E, 2E,3E,4D,5A),(1E,2
E,3E,4D,5B),(1E,2E,3E,4D,5C),(1E, 2E,3E,4D,5D),(1E,2E, 3F 4A 5A),(1E, 2E, 3F,
4A.5B),(1E,2E,3F 4A 5C),(1E,2E,3F 4A,5D),(1E,2E, 3F 4B,5A),(1E,2E, 3F 48,58
" ).(1E,2E,3F 4B,5C),(1E,2E,3F 4B,5D),(1E,2E,3F 4C,5A),(1E,2E,3F 4C,5B),(1E,
2E,3F,4C,5C),(1E,2E,3F,4C,5D),(1E,2E,3F,4D,5A),(1E,2E, 3F 4D, 5B),(1E,2E, 3

F,4D,5C),(1E,2E,3F,4D,5D)

y (R',R%,R3R*R%=(1A,2A,3A 4A 5A) es el compuesto en el cual R' es
1A, R%es 2A, R®es 3A, R* es 4A y R® es 5A. Las otras combinaciones son las
mismas.

Ejemplo experimental1

Las actividades inhibidoras contra la integrasa de los compuestos de la
presente invencidon han sido determinadas mediante el ensayo descrito a
continuacion

(1) Preparacion de las soluciones de DNA.

519
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El sustrato DNA y el DNA objetivl_o, dichas secuencias son indicadas a
continuacion, fueron sintetizadas por Amersham Pharmacia Biotech y disueltas
en solucién amortiguadora KTE (composicién: 100 mM KCl, 1 mM EDTA, 10

mM Tris-HClI (pH 7.6)) a concentra:xcién de 2 pmoliuyl y 5 pmol/pl,
respectivamente. Las soluciones se anill?ron con cada complemento mediante
enfriamiento moderado después de calentamiento.

(Sustrato DNA) |
5'- Biotina-ACC CTT TTA GTC AGT (%TG GAA AAT CTC TAG CAG T-3’
3'- GAA AAT CAGTCACACCTT TT/IX GAG ATC GTC A-%’
(DNA Obijetivo) |
5'- TGA CCA AGG GCT AAT TCA CTF-Dig-3'
3'-Dig-ACT GGT TCC CGA TTA AGT rGA -5’
(2) Calculos del porcentaje de las iqhibiciones (Los valores ICsp de los
compuestos probados) i
Se disolvié la Estreptavidina, obtenida; de Laboratorios Vector, en solucion
amortiguadora de carbonato 0.1 M (co;nposicién: 90 mM Na,CO;, 10 mM

|
NaHCO3) a concentracién de 40 pg/ml. Después de recubrir cada pozo de las .

cajas de microtiltulo (obtenidas de NUNC) con 50 pi de la solucién anterior, a 4
i

°C durante la noche, se lavé cada pozo dés veces con PBS (composicién: 13.7
mM NaCl, 0.27 mMMKCI, 0.43 mM NaHPO,, 0.14 mM KH2PO,) y se
bloquearon con 300 pl de 1% leche idescremada en PBS por 30 min.
Adicionalmente, se lavé cada pozo dos veces con PBS' y se adicioné 50 pl

soluciébn de substrato DNA (2 pmol/ﬂl). Las cajas de microtitulos se

mantuvieron a temperatura ambiente por 30 min. Luego, cada pozo se lav6 dos

|
veces con PBS y una H;0.
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De manera subsiguiente, en cad% pozo anteriormente preparado se
adicioné 45 pl de solucion amortiguador:a de reaccion preparada a partir de 12
ul de la solucién amortiguadora (compos:icién: 150 mM MOPS .(pH 7.2), 75 mM
MnClz, 50 mM 2-mercaptoetanol, 25% glicerol, 500 pg/mi albumina de suero
bovino —fraccion V), 1 ul de DNA objetivci> (5 pmol/ul), y 32 pl de agua destilada.

j
Adicionalmente, se mezclaron con la sc'Jlucién amortiguadora anterior 6 pl de
cada compuesto a probar en DMSO oi DMSO para el control positivo (PC),
luego se adicioné 9 ul de una solucién dé integrasa (30 pmol) y se mezclé bien.
Se adicion6 en el pozo de control negati\i/o (NC) 9 ul de dilucion de integrasa en
solucion amortiguadora (composicién:; 20 mM MOPS (pH7.2), 400 mM
glutamato de potasio, 1 mM EDTA, 0.1 ‘V!o NP-40, 20 % glicerol, 1 MM DTT, 4 M
urea). I

Se incubaron las cajas de microtitulois a 30 °C por 1. Se retir6 la solucion de
reacciéon y cada pozo se lavé dos veces con PBS. De manera subsiguiente,
cada pozo de las cajas de microtitulos’se llen6 con 100 pl de anticuerpo de
anti-digoxigenina marcado con fosfatasé alcalina (Fragmento de Fab: de oveja
obtenido de Boehringer) e incubado a 30 °C por 1 hora. .Luego, se lavo cada
pozo dos veces con 0.05 % TWeen20 en PBS y una con PBS. Subsiguiente, se
adicion6 a cada pozo 150 ul de soliucién amortiguadora de reaccion de
fosfatasa alcalina (composicion: 10 lmM p-Nitrofenilfosfato (obtenido de
Laboratorios Vector), 5 mM MgCl, 100 ‘mM NacCl, 100 mM Tris-HCI (pH 9.5)).
Se incubaron las cajas de microtitulos !a 30 °C por 2 horas y se completo la
reaccion mediante la adicion de 50 ul cje solucién de NaOH 1 N. Se midi¢ la

|

Desidad Optica (OD) a 405 nm de cada pozo y se determiné el porcentaje de

inhibicién mediante la siguiente expresion.

zo/!
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El porcentaje de inhibicién (%) = 100[1-{(C abs.- NC abs.) / (PC abs.- NC
abs.)}]

C abs; la OD del pozo |
NC abs: la OD del control negativfo (NC)
PC abs: la OD del control positivoi (PC)

Cuando el porcentaje de inhibicidn f(%) es X % a la concentracién de x
pg/ml y el porcentaje de inhibicién (%) és Y % a la concentraciéon de y pug/mi,
uno del cual es mas que el 50% y el oltro es menos que el 50 %, se puede
determinar el 1Cso mediante la siguienteiexpresién.

IC50(kg/ml)= X-{(X-50)(X-y)/(>ﬁ-Y)}

Los valores de IC 5, la concentrazcién de los compuestos al 50 % de

inhibicién, se muestran en la siguiente T;':xbla 1. El nimero de compuesto en la

Tabla 1 es el mismo nimero de compuesto del ejemplo anterior.

Tabla 1
Compuesto No. ICs0 (ug/ml)

-1 0.540
I-6 3 0.444
1-20 0.760
|-27 0.190
I-35 0.240
[-37 0.550
I-63 0.420
1-65 0.11

1-67 0.22

Los compuestos de la presente invencién excepto los anteriores
coimpuestos tuvieron las mismas o0 mayores actividades inhibidoras de

integrasa. '
|
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Y los compuestos de la presente inv‘encién tienen alta estabilidad frente al
metabolismo y son agentes inhibidores siuperiores contra la integrasa.
Ejemplo de formulacién

Se hace notar que los siguientes ej;emplos de formulacién 1 a 8 sélo son
ilustracion, pero no se intenta limitar e;l alcance de la invencién. El término
“ingrediente activo” significa los comhuestos de la presente invencion, los
tautomeros, profarmacos de la migma, sus sales farmaceuticamente

|
aceptables, o sus solvatos.

}

Ejemplo de formulacién 1

Se prepararon capsulas de gelatina dura utilizando los siguientes ingredientes:

| Dosis

| (mg/capsula)
Ingrediente activo ! 250
Almidoén, seco ' 200
Estearato de magnesio ' 10
Total - 460 mg

Ejemplo de formulacién 2 i

Se preparé una tableta utilizando los siguientes:

Dosis
. (mg/tableta)
Ingrediente activo | 250
Celulosa, microcrystales | 400
Didxido de silicio, ! 10
acido estearico fumante : 5

Total '~ 665mg

Los componentes se mezclaron y comprimieron para formar tabletas cada

1
una de 665 mg de peso

- Ejemplo de formulacién 3
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Se preparé6 una solucibn en aerosol que contiene los siguientes

componentes:
Peso
Ingrediente activo 0.25
Etanol 25.75
Propelante 22 (clorodifluorometano) 74.00
Total 100.00

El Ingrediente activo se mezclé' etanol y el agregado en polvo se adicioné a
una porcién del propelante 22, se enfrié a -33 °C y se transfirié a un dispositivo
de llenado. Luego, la cantidad requerida es alimentada a un contenedor de
acero inoxidable y diluida con el resto del propelante. Luego las unidades de

valvulas son ajustadas al contenedor.

Ejemplo de formulacion 4

Se hicieron tabletas, cada una contiene 60 mg del ingrediente activo,

como sigue.

Ingrediente activo, 60 mg
Almidén 45 mg
Celulosa microcistalina 35 mg
Polivinilpirrolidona (como solucion en agua al 4 mg
10%)

Almidén de carboximetilo sddico 4.5mg
Estearato de magnesio 0.5mg
Talco 1 mg
Total 150 mg

El ingrediente activo, almidén, y la celulosa se pasaron a través de un
tamiz de malla U.S No. 45, y se mezclé completamente. La solucién acuosa
que contiene polivinilpirrolidona se me}.clé con el polvo resultante, y el
agregado en polvo luego se paso a través de un tamiz de malla U.S. No. 14. los
granulos entonces producidos se secaron a 50°C y se pasaron a través de un
tamiz de malla U.S No. 18. El almidén de carboxirnetilo sédico, el estearato de

magnesio, y el talco, se pasaron previamente a través de un tamiz de malla U.S
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No. 60, y luego son adicionados a los granulos que después de mezclarse se
comprimieron en una maquina para tabletas para producir tabletas cada una de

150 mg de peso.

Ejemplo de formulacién 5

Se hicieron capsulas, cada una contiene 80 mg del ingrediente activo,

como sigue
Ingrediente activo 80 mg
Almidén 59 mg
Célulosa microcristalina 59 mg
Estearato de magnesio 2 mg
Total 200 mg

E! ingrediente activo, la celulosa, el almidén, y estearato de magnesio
se mezclaron y se pasaron a través de un tamiz U.S. No. 45, y se rellen6

dentro de capsulas de gelatina dura en cantidades de 200 mg.

Ejemplo de formulacién 6
Se hicieron supositorios, cada uno contenia 225 'mg del ingrediente

activo, como sigue:

Ingrediente activo 225 mg
Acidos glicéridos grasos 2000 mg
Total 2225 mg

El ingrediente activo se pas6 a través de un tamiz de malla U.S. No. 60 y
se suspendi6 en acidos glicéridos grasos previamente fundidos, empleando el
minimo necesario de .calor. Luego, la mezcla se virti6 en un molde para

supositorio de capacidad nominal de 2 g y se dej6 enfriar.

Ejemplo de formulacion 7
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Se hicieron suspensiones, cada una contiene 50 mg de.ingrediente activo,

como sigue:
ingrediente activo 50 mg
Celulosa de carboximetilo sédico 50 mg
Jarabe 1.25 ml
Soélucién de acido benzoico 0.10 ml
Saborizante q.v.
Color q.v.
Agua purificada hasta total 5 mi

El ingrediente activo se pasé a través de un tamiz de malla U.S. No. 45,
y se mezclé con celulosa de carboximetilo sédico y jarabe para formar una
pasta suave. Se diluy6 el acido benzéico, el saborizante-y color con una
porcion de agua, con agitacion. Luego, se adicion6 “suficiente agua para

producir el volumen requerido.

Ejemplo de formulacion 8
Se puede preparar una formulacién intravenosa como sigue
Ingrediente activo 100 mg
Solucién salina isotonica 1000 mi
La solucion de los ingredientes anteriores es generalmente administrado

de manera intravenosa a un sujeto a una velocidad de 1 ml por minuto.

Aplicacién industrial
Los compuestos de la presente invencién tienen actividades inhibidoras
contra la integrasa y son eficaces para el tratamiento del SIDA como un agente

antiviral y como un agente anti-VIH.
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REIVINDICACIONES

@n compuesto de la férmula ():
RA /\L iy
\24 \ZQ/N
WUA

(en donde

£ _g-=N
e

BisA

es un heterociclo condensado que contiene nitrégeno (el anillo A un heterociclo
que contiene nitrégeno; el anillo B es un anillo de carbono o heterociclo; Z4, 2°
y Z° cada uno es independientemente atomo de carbono o atomo de
nitrégeno);

Y es hidroxi, mercapto o amino;

R* es un grupo de la formula:

(en donde el anillo C es un heteroarilo que contiene nitrégeno)



335

o un grupo de la férmula:

=,

R

(en donde X es atomo de oxigeno, atomo de azufre o NH; R® es hidrégeno o un
grupo seleccionado del grupo A de sustitucion);

y al menos uno del anillo A, el anillo B y R* es sustituido con un grupo de la
formula : -Z'-Z%-Z%-R'(en donde Z' y Z® cada uno es independientemente un
enlace, alquileno opcionalmente sustituido o alquenileo opcionalmente
sustituido; Z? es un enlace, alquileno opcionalmente sustituido, alquenileno
opcionalmente sustituido , -CH(OH)-, -S-, -SO-, -SOz-;x._-_SOzNRz-, -NR?S0O,-, -
O-, -NR?-, -NR?CO-, -CONR%, -C(=0)-0-, -0-C(=0)- 0 -CO-; R? es hidrégeno,
alquilo opcionalmente sustituidq, alquenilo opcionalmente sustituido, arilo
opcionalmente sustituido o heteroarilo opcionalmente sustituido; R' es arilo
opcionalmente sustituido, heteroarilo opcionalmente sustituido, cicloalquilo
opcionalmente sustituido, cicloalquenilo opcionalmente Slestituido o heterociclo
opcionalménte sustituido.);

y el anillo A, el anillo B o R* es opcionalmente sustituido con uno a seis

grupo(s) seleccionado del grupo A de sustitucion en cualquier posicién excepto
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para la posicion en la cual el grupo mostrado por la férmula mencionada
anteriormente :-Z'-Z%-Z3-R' (en donde Z', Z2 Z% y R!' tienen el mismo
significado como en el anterior.) es sustituido, cada linea interrumpida cercana
muestra simultdneamente la presencia o ausencia de un enlace, muestra la

presencia de un enlace, proporciona un compuesto de la férmula:

0] OH

i _ NG 22\R1,

A

(en donde R¥ es hidroxi o alcoxilo, Z% es alquileno o alquenileno, R" es arilo
opcionalmente sustituido o heteroarilo opcionalmente sustituido), son excluidos
bencil-5-bencil-7-acetil-8-hidroxiquinolina y S-fenil-7-acetil-8-hidroxiquinolina.

El grupo A de sustitucion es halégeno, alcoxicarbonilo, carboxilo, alquilo
opcionalmente sustituido, alcoxilq, alcoxialquilo, nitro, hidroxi, alquenilo
opcionalmente sustituido, alquinilo, alquilsulfonilo, amino opcionalmente
sustituido, alquiltio, alquitioalquilo, haloalquilo, haloalcoxilo, haloalcoxialquilo,
cicloalquilo, cicloalquenilo, oxo, tibxo, alquilendioxilo, alquileno, alquenileno,
nitroso, azida, amidino, guanidino, ciano, isociano, mercapto , carbamoilo
opcionalmente sustituido, sulfamoilo, sulfoamino, forrﬁilo, alquilcarbonilo,
alquilcarboniloxilo, hidrazino, morfolino, arilo opcidnalmente sustituido,
heteroarilo opcionalmente sustituido, heterociqlo opcionalmente sustituido,

aralquilo opcionalmente sustituido, heteroaralquilo opcionalmente sustituido,

&o7
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. ariloxilo opcionalmente sustituido, heteroariloxilo opcionalmente sustituido,
ariltio opcionalmente sustituido, heteroariltio opcionalrhente sustituido,
aralquiloxilo, opcionalmente sustituido, heteroaralquiloxilo opcionalmente
sustituido, aralquiltio opcionalmente sustituido, heteroaralquiltio opcionalmente
sustituido,  ariloxialquilo opcionlalmente sustituido,  heteroariloxialquilo
opcionalmente sustituido, ariltioalquilo opcionalmente sustituido,
heteroariltioalquilo  opcionalmente sustituido, arilsufonilo opcionalmente
sustituido, heteroarilsufonilo  opcionalmente  sustituido, aralquilsulfonilo
opcionalmente sustituido y heteroaralquilsulfonio opcionalmente sustituido), un
profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo.

@ Un compuesto de acuerdo con la reivindicacién 1 en donde un atomo de
nitrégeno cercano Z° sobre el anillo A se enlaza a un atomo cercano con un
doble enlace y a otro éfomo cercano con un enlace sencillo, un profarmaco,
una sal farmacéuticamente aceptable o un solvato del mismo.

@ Un compuesto de acuerdo con la reivindicacion 1, en donde

(en donde el anillo A, el anillo B, Z*, Z° y Z° tienen el mismo significado que en
la reivindicacion 1) es un heterociclo condensado que contiene nitrégeno, un

profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo.

I1206%
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@ Un compuesto de acuerdo con la reivindicacién1 (en donde al menos uno
del anillo A, el anillo B y R* es sustituido con un grupo de la formula: -Z'-72-73-
R' (en donde Z', 2, 2% y R!' tienen el mismo significado que en la
reivindicacion 1), y las otras partes son opcionalmente sustituidas con grupos

seleccionados del grupo A de sustitucion), en donde el anillo A de

(en donde Z, Z° Z° Y y R* tienen el mismo significado que en la

reivindicacién 1) es la formula:

&

N F N FN F N F Ny
NS SIS SIS )
A N e N e
éIhH,) #__H aﬁ‘N\W é*N\

s Jo JO D
A \%/\W'/No"’w N7

»

y el anillo B es la formula:
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P e

. SN Na ¥ . \NI &

21 QI" ”"%ﬁ

&

pediline liee sine sl
W

(en donde Y y R tienen el mismo significado que en la reivindicacién 1) o el

anillo A es la férmula:

o &
=N =N
FN/\) \ m]‘:// " 'ﬂ»-]ff} \ J“:N'ﬂ \
F LN F N
o)
“h\' \o o e \S

6/
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y el anillo B es la formula:
Y
R%(“\‘.« \(L( %
N N}iy > N . NVN\P&‘
Y Y \%
RA_e/\Nf% RA_e/,\fil‘ RA—g/\f% RA ~ ‘%
~N< ~N< _
S & . e ,é" . u N\'dy . N}é; .
A
W/Lf% " ¥ “’YK@ A%
OVNNY N\_dy . va . \ S/Nw .
Ao =gy
\/N\,é‘ ’N}é‘

(en donde Y y R? tienen el mismo significado que en la reivindicaciéon 1) o

el anillo A es la formula:

N
N7

=

Wy
y el anillo B es la férmula:
A
R\~ N,§,
\N/de'
(en donde Y y R” tienen el mismo significado que en la reivindicacién 1), un

profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo.

£l3
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@Un compuesto de acuerdo con la reivindicacion 4, (en donde al menos uno

del anillo A, el anillo B y R es sustituido con un grupo de la férmula: -2'-Z2-23-
R' (en donde Z', 2% Z® y R’ tienen el mismo significado que en Ia
reivindicacion 1), y las otras partes son opcionalmente sustituidas con grupos
seleccionados del grupo A de sustitucién), en donde

Y

RA /‘\
\24' 922N

4
SO

(en donde Z', Z° Z°% Y y R tienen el mismo significado que en la

reivindicacion 1) es la férmula;

g

(en donde Y y R* tienen el mismo significado que en la reivindicacion 1); Z7 es

RA

un atomo de oxigeno, un atomo de azufre,-CH=CH- o NH), un profarmaco, una

sal farmacéuticamente aceptable o un solvato del mismo.

@ Un compuesto de acuerdo con una cualquiera de las reivindicaciones 1 a 5,

en donde un grupo seleccionado del grupo A de sustitucién es halégeno,
alcoxicarbonilo, carboxilo, alquilo opcionalmente sustituido, alcoxilo,

alcoxialquilo, nitro, hidroxi, alquenilo opcionalmente sustituido , alquinilo,

2744
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alquilsulfonilo, amino opcionalmente sustituido, alquiltio, alquitioalquilo,
haloalquilo, haloalcoxilo, haloalcoxialquilo, cicloalquilo, cicloalquenilo, oxo,
alquilendioxilo, alquileno, alquenileno, azida, ciano, mercapto , carbamoilo

opcionalmente sustituido, sulfamoilo, sulfoamino, formilo, alquilcarbonilo,

alquilcarboniloxilo, arilo opcionalmente sustituido, heteroarilo opcionalmente -

sustituido, heterociclo opcionalmente sustituido, aralquilo opcionalmente
sustituido, heteroalquilo opcionalmente sustituido, ariloxilo opcionalmente
sustituido, heteroariloxilo opcionalmente sustituido, ariltio opcionalmente
sustituido, heteroariltio opcionalmente sustituido, aralquiloxilo opcionalmente
sustituido, heteroara[guiloxilo opcionalmente  sustituido, aralquiltio
opcionalmente  sustituido, heteroaralquiltioc  opcionalmente  sustituido,
ariloxialquilo opcionalmente sustituido, heteroariloxialquilo qpcionalmente
sustituido, ariltioalquilo  opcionalmente  sustituido, ' heteroariltioalquilo
opcionalmente sustituido, arilsulfonilo opcionalmente sustituido,
heteroarilsulfonilo opcionalmente sustituido, aralquilsulfonilo opcionalmente
sustituido o heteroaralquilsulfonilo opcionalmente sustituido, un profarmaco,
una sal farmacéuticamente aceptable o un solvato del misrﬁo.

@ Un compuesto de acuerdo con la reivindiéacién 6, en donde un grupo
seleccionado del grupo A de sustitucion es hal6geno, alquilo opcionalmente

sustituido, alcoxilo, hidroxi, alquenilo opcionalmente sustituido, amino

L[5
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opcionalmente sustituido, ciano, carbamoilo opcionalmente sustituido, arilo
opcionalmente sustituido, heteroarilo opcionalmente sustituido, heterociclo
opcionalmente sustituido, aralquilo opcionalmente sustituido o ariloxialquilo
opcionalmente sustituido, un profdrmaco, una sal farmacéuticamente aceptable

0 un solvato del mismo.

n compuesto de acuerdo con una cualquiera de las reivindicaciones 1 a 7

en donde la férmula: -Z'-22-2>-R' es Ia férmula: -2'-22-2%-R' (en donde Z" es un

L.

enlace o alquileno; Z3 es un enlace; Z2 es alquileno opcionalmente sustituido,
alquenileno, -S- o -O-; R' es arilo opcionalmente sustituido, heteroarilo
opcionalmente sustituido o cicloalquilo opcionalmente sustituido), un
profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo.

Un compuesto de acuerdo con una cualquiera de las reivindicaciones 1 a 8

en donde R” es la formula:

(en donde el anillo C tiene el mismo significado como en a reivindicacion 1), un

profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo.
Un compuesto de acuerdo con la reivindicacion 9, en donde un atomo
cercano al atomo en la posicion que enlaza sobre el anillo C es atomo de

nitrégeno que se enlaza al atomo cercano con un doble enlace y al otro atomo
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cercano conv un enlace sencillo, un profarmaco, una sal farmacéuticamente |
a/ceptable o0 un solvato del mismo.
11. )/ Un compuesto de acuerdo con la reivindicacién 10, en donde un atomo
cercano al atomo en la posicién que enlaza sobre el anillo C es atomo de
nitrégeno que se enlaza al atomo cercano con un doble enlace y al otro atomo
cercano con un enlace sencillo, y otro &tomo cercano al atomo en lé posicién
que enlaza es un heteroatomo, un profarmaco, una ;al farmacéuticamente
aceptable o un solvato del mismo.

@Un compuesto de acuerdo con la reivindicacién 9, (en donde al menos uno
del anillo A, el anillo B y el anillo C es sustituido con un grupo de la formula: -Z'-
Z22-.2>R'(en donde Z', 72, Z° y R' tienen el mismo significado que en la
reivindicacion 1), y las otras partes son opcionalmente sustituidas con grupos

seleccionados del grupo A de sustitucion), en donde la férmula:

(en donde el anillo C tiene el mismo significado que en la reivindicacion 1) es la

féormula:

= =0 L
=L T 1y 14

o N
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un profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo.
@ Un compuesto de acuerdo con una cualquiera de las reivindicaciones
reivindicaciones 9 a 12, en donde el anillo C es sustituido con un grupo de la
formula: -Z'-z%-Z%-R'(en donde Z', 22, Z® y R’ tienen el mismo significado que
en la reivindicaciéon 1), un profarmaco, una sal farmacéuticamente aceptable o
un solvato del mismo.
n compuesto de acuerdo con una cualquiera de las reivindicaciones 1 a 8
. (en donde al menos uno del anillo A, el anillo By R® es sustit;Jido con un grupo
de la formula: -Z'-2%-Z3-R'(en donde Z', Z, Z* y R’ tienen el mismo significado
que en la reivindicacion 1), y las otras partes son opcionalmente sustituidas con

grupos seleccionados del grupo A de sustitucién), en donde R” es la férmula:

X

=,

R
(en donde X y R® tienen el mismo significado que en la reivindicacién 1), un
profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo.
@Un compuesto de-acuerdo con la reivindicacion 14, (en donde al menos
uno del anillo A, el anillo B o R® es sustituido con un gruplo de la fé;mula: 2'-
Z2.73R' (en donde Z', 22 2% y R' tienen el mismo significado que en la
reivindicacion 1), y las otras partes son opcionalmente sustituidas con grupos

seleccionados del grupb A de sustitucién), en donde X es atomo de oxigeno,
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R® es hidroxi, alcoxilo, amino opcionalmente sustituido, heteroarilo
opcionalmente sustituido o arilo opcionalmente sustituido, un profarmaco, una
sal farmacéuticamente aceptable o un solvato del mismo.

| Un compuesto de acuerdo con las reivindicacién 14 o 15 en donde R8 es
sustituido con un grupo de la férmula: -Z'-Z2-Z3-R" (en donde Z', 7%, Z® y R'

tienen el mismo significado que en la reivindicacion 1), un profarmaco, una sal

farmacéuticamente aceptable o un solvato del mismo.

Un compuesto de acuerdo con una cualquiera de las reivindicaciones 1 a
16 en donde el anillo A o el anillo B es sustituido con un grupo de la formula: -
Z'-22.7>R'(en donde 2!, Z2, Z° y R tienen el mismo significado que en la
reivindicacion 1), un profarmaco, una sal farmacéuticamente aceptable o un

solvato del mismo.

@Un compuesto de acuerdo con la reivindicacién1 que es la férmula:

o) OH

R® Z N

\a l A \>—R“

(en donde R® es hidrégeno o un grupo seleccionado del grupo A de sustitucion,
Z® es =C(-R%- o =N-, al menos uno de R®a R® es la formula :-2'-Z2-73-R'(en

donde Z', Z%, Z® y R’ tienen el mismo significado que en la reivindicacién 1),

ol 7
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los otros son hidrégeno o grupos seleccionados del grupo A de sustitucién), un
profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo.
@ Un compuesto de acuerdo con la reivindicacion 18, en donde R® es
hidroxi, alcoxilo, amino opcionalmente sustituido, heterociclo, heteroarilo o arilo,

* Z% es =C(-R%)-, al menos uno de R®a R® es la férmula: -Z'-z2-Z3-R'(en donde
Z' y Z% son enlaces, Z% es un enlace, alquileno o alquenileno, R' es arilo
opcionalmente sustituido (los sustituyentes son alquilo, halégeno, alcoxilo,
haloalquilo y/o azida)), los otros son aralquilo opcionalmente sustituido con
halégeno, hidrégeno, halégeno o alquilo, un profarmaco, una sal
farmacéuticamente aceptable o un solvato del mismo.

@Un compuesto de acuerdo con la reivindicacidon1 que es la formula:

R” O OH
Ra

/ N
\ B | A\>—R“
R
e w2

RS

(en donde R® es arilo, heteroarilo, cicloalquilo, cicloalquenilo o heterociclo, Z8
es =C(-R%- o =N-, al menos uno de R® a R" es la formula :-Z'-Z2-Z°-R'(en
donde Z', 72, 7% y R’ tienen el mismo significado que en la reivindicacion 1 ),

los otros son hidrégeno o grupos seleccionados del grupo A de sustitucién), un

profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo.

£2o



348

@ Un compuesto de acuerdo con la reivindicacién 20, en donde R® es
heteroarilo, Z8 es =C(-R%-, al menos uno de R® a R'® es la formula :-2'-72-23-
R'(en donde Z' y Z® son enlaces, Z2 es alquileno, R' es arilo opcionalmente
sustituido (los sustituyentes son alquilo? halégeno, alcoxilo, haloalquilo y/o
azida)), los otros son hidrégeno, alquilo o halégeno, un profarmaco, una sal
farmacéuticamente aceptable o un solvato del mismo.

3 @ Un compuesto de acuerdo con la reivindicacién1 que es la formula:

| (en donde el anillo C es heteroarilo que contiene nitrégeno, Y es hidroxi o
mercapto , 2% es =C(-R%)-, 0 =N-, Z” es -N(-R%)-, -S- 0 -O-, al menos uno de R®
a R®y R" a R es la formula :-Z'-22-Z*-R'(en donde Z', 72, Z® y R tienen el
mismo significado que en la reivindicacion 1), los otros son hidrégeno o grupos
seleccionados .del grupo A de sustituciéon), un profarmaco, una sal
farmacéuticamente aceptable o un éolvato del mismo.

n compuesto de acuerdo con la reivindicaciéon 22, en' donde el anillo C es
1,3,4-oxadiazol-2-il, oxazol-2-il, tiazol-2-il, 1,3,4-tiadiazol-2-il, 1,2,4-triazol-3-il,
imidazol-2-il o pirimidin-2-il, Z es =C(-R%)-, 0 =N-, Z” es -N(-R%)-, -S- 0 -O-, al

menos uno de R®a R® y R" a R™ es la formula :-Z'-Z%-Z3-R! (en donde Z' es
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un enlace o alquileno, Z2 es un enlace, alquileno opcionalmente sustituido con
arilo, alquenileno, -O- o -NH-, Z* es un enlace, R' es arilo opcionalmente
sustituido (los sustituyentes son alquilo, halégeno, alcoxilo, haloalquilo y/o
azida), heteroarilo opcionalmente sustituido (los sustituyentés‘ son alquilo,
halégeno, alcoxilo, haloalquilo y/o azida) o cicloalquilo opcionalmente sustituido
(los sustituyentes son alquilo, halégeno, alcoxilo, haloalquilo y/o azida)), los
otros son hidrégeno, halégeno, alquilo opcionalmente sustituido (los
sustituyentes son halégeno, alcoxilocarbonilo, carboxilo, alcoxilo, hidroxi,
carbamoilo opcionalmente sustituido (el sustituyente es alquilo), alqueniloxilo
y/o ftalamidé), aralquilo opcionalmente sustituido con halégeno, arilo
opcionalmente sustituido con halégeno, carbamoilo opcionalmente sustituido
con alquilo, amino qpcionalmente sustituido con acilo o alquilotio, un

profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo.

n compuesto de acuerdo con la reivindicacién 1, que es la férmula:

(en donde R® es hidrégeno o un grupo seleccionado del grupo A de sustitucion,
- Z"% es -C(-R'®)= 0 -N=, al menos uno de R'* a R es la férmula:-Z'-72-Z°-

R'(en donde Z', 22, Z® y R tienen el mismo significado que en la reivindicacion

Ve
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1), los otros son hidrégeno o grupos seleccionados del grupo A de suAstitucién),

un profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo.

| @ Un compuesto de acuerdo con la reivindicaciéon 24, en donde R" es la
formula :-2'-2%-Z3-R'(en donde Z', 7%, Z° y R’ tienen el mismo significado que
en la reivindicaoién 1), un profarmaco, una sal farmacéuticamente aceptable o
un solvato del mismo.

Un compuesto de acuerdo con la reivindicacion 24, en donde R' es
hidrégeno, alquilo, alquenilo, halégeno, haloalquilo, alcoxilo, haloalcoxilo o
amino opcionalmente sustituido, un profarmaco, una sal farmacéuticamente
aceptabl‘e o un solvato del mismo.

@ Un compuesto de acuerdo con la reivindicaciéon 24, en donde R® es hidroxi,
alcoxilq, amino opcionalmente sustituido, alquilo, cicloalquilo o arilo, al menos
uno de R'¥a R'%es ‘Ia formula: -2'-22-Z%-R" (en donde Z' y Z%son enlaces , Z2
es alquileno, R' es arilo opcionalmente sustituido (los sustituyentes son alquilo,
halégeno, alcoxilo, haloalquilo y/o azida)), los otros son hidrégeno, halégeno,
alquilo opcionalmente sustituido (los sustituyentes son alcoxilcarbonilo y/o
carboxilo), élquenilo opcionalmente sustituido (Ios. sustituyentes son
alcoxilcarbonilo y/o carboxilo), arilo, aralquilo opcionalmente sustituido con
halégeno, carbamoilo_. opcionalmente sustituido, ciano o formilo , un

profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo.
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Un compuesto de acuerdo con la reivindicacién 24, en donde R® es

hidroxi, alcoxilo, alquilo opcionalmeﬁte sustituido (los sustituyentes son alcoxilo
y/o amino opcionalmente sustituido), arilo opcionalmente sustituido, heteroarilo
opcionalmente sustituido, cicloalquilo o amino opcionalmente sustituido (los
sustituyentes son alquilo y/o alcoxilo), R'™ es hidrégeno, alquilo, alquenilo,
halégeno, haloalquilo, alcoxilo, haloalcoxilo o amino opcionalmente sustituido,
uno de R'® y R es la formula :-Z'-Z2-Z3-R'(en donde Z' y Z3 son enlaces , z’
es alquileno, R' es arilo opcionalmente sustituido (los sustituyentes son alquilo,
halégeno, alcoxilo, haioalquilo y/o azida)), el otro es hidrégend, alquilo o
halégeno, R'” es hidrogeno, halégeno, alquilo opcionalmente sustituido (los
sustituyentes son alcoxilcarbonilo, carboxilo, alcoxilo, amino opcionalmente
sustituido y/o carbamoilo opcionalmente sustituido (los sustituyentes son alquilo
y/o alquileno)), alquenilo opcionalmente sustituido (los sustituyentes son
alcoxilcarbonilo, carboxilo y/o carbamoilo opcionalmente sustituido), carbamoilo
opcionalmente sustituido (los sustituyentes son alquilo, alquileno, alcoxilalquilo,
aralquilo, arilo y/o heteroarilo), alcoxilocarbonilo, carboxilo, alcoxilo, sulfamoilo
opcionalmente sustituido, amino opcionalmente sustituido, 'ciano o formilo , R™®

es hidrégeno, alquilo o halégeno, un profarmaco, una sal farmacéuticamente

aceptable o un solvato del mismo.

b2y
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@ Un compuesto de acuerdo con la reivindicacién 24, en donde R® es

hidroxi, alcoxilo, alquilo opcionalmente sustituido (los sustituyentes son alcoxilo
y/o amino opcionalmente sustituido), arilo opcionalmente‘sustituido. heteroarilo
opcionalmente sustituido, cicloalquilo o amino opcionalmente sustituido (los
sus_tituyentes son alquilo y/o alcoxilo), R es hidrégeno, alquilo, alquenilo ,
halégeno, haloalquilo, alcoxilo, haloalcoxilo o amino opcionalmente sustituido,
R" es la férmula :-2'-Z%-Z3-R'(en donde Z' y Z3 son enlaces , Z2 es alquileno,
R! es arilo opcionalmente sustituido (los sustituyentes son alquilo, halégeno,
alcoxilo, haloalquilo y/o azida )), R'®, R' y R'® cada uno es independientemente
hidrégeno, haldégeno, alquilo opcionalmente sustituido (los sustituyentes son
alcoxilcarbonilo, carboxilo, alcoxilo, amino opcionalmente sustituido y/o
carbamoilo 6pcionalmente sustituido (los sustituyentes son alquilo y/o
alquileno)), alquenilo opcionalmente sustituido (los sustituyentes son
alcoxilcarbonilo, carbox.il.o y/o carbamoilo opcionalmente sustituido), carbamoilo
opcionalmente sustituido (los sustituyentes son alquilo, alquileno, alcoxilalquilo,
aralquilo, arilo y/o heteroarilo), alcoxilocarbonilo, carboxilo, alcoxilo, sulfamoilo
opcionalmente sustituido, amino opcionalmente sustituido,’ciano o formilo , un
profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo.

@ Un compuesto de acuerdo con la reivindicacién 24, en donde R® es hidroxi

o alcoxilo, R' es hidrégeno, alquilo, halégeno, uno de R'® y R*® es la formula :-



&

353

Z'-Z2.Z*R'(en donde Z' y Z°® son enlaces , Z? es alquileno, R' es arilo
opcionalmente sustituido (los sustituyentes son alquilo, halégeno, alcoxilo,
haloalquilo y/o azida)), el otro es hidrégeno, alquilo o halégeno, R' es
hidrégeﬁo, hal6geno, alquilo opcionalmente sustituido (los sustituyentes son
alcoxilocarbonilo, carbo.x‘ilo y/o carbamoilo opcionalmente sustituido), alquenilo
opcionalmente sustituido (los sustituyentes son alcoxilocarbonilo, carboxilo y/o
carbamoilo opcionalmente sustituido), carbamoilo opcionalmente sustituido,
ciano o formilo , R'® es hidrégeno, alquilo o halégeno, un proférmaco, una sal

farmacéuticamente aceptable o un solvato del mismo.

) @ Un compuesto de acuerdo con la reivindicacién 24, en donde R' es

carbamoilo  opcionalmente  sustituido, un  profarmaco, una sal

farmacéuticamente aceptable o un solvato del mismo.

@ Un compuesto de acuerdo con la reivindicacién 1, que es la férmula:

R O OH
Rs

14
RQ R19 B , A P
0

R10 21 R15
(en donde R® es arilo, heteroarilo, cicloalquilo, cicloalquenilo o heterociclo, Z'°
es -C(-R'®)= o -N=, R"™ es -O-, -C(-R')=C(-R'®)- 0 -CH(-R")-CH(-R'®)-, al

menos uno de R” a Ry R™ a R'™ es la férmula :-2'-Z%-Z°-R'(en donde

7' 22 y R tienen el mismo significado que en la reivindicacién 1), los otros
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son hidrégeno o grupos seleccionados del grupo A de sustitucion), un
profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo.

Un compuesto de acuerdo con la reivindicacién 32, en donde RB es
heteroarilo, al menos uno de R’ a Ry R" a R'" es la formula :-2'-22-2%-
R'(en donde Z' y Z* son enlaces , Z2 es alquileno o -S-, R' es arilo

opcionalmente sustituido (los sustituyentes son alquilo, halégeno, alcoxilo,

haloalquilo y/o azida)), los otros son hidrégeno, halégeno o alquilo, un

. profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo.

@Jn compuesto de acuerdo con la reivindicacion 1, que es la formula:

R“

(en donde el anillo C es heteroarilo que contiene nitrégeno, Z' es -C(-R'®)= 0 -
N=, al menos uno de R"' a R'® es la formula :-Z'-Z%-Z°R(en donde 2\ 22 2%y
R! tienen el mismo significado que en la reivindicacion 1), los otros son
hidrégeno o grupos seleccionados del grupo A de sustitucion), un prqférmaco,
una sal farmacéuticamente aceptable o un solvato del mismo.

@ Un compuesto de acuerdo con la reivindicacién 34, en donde el anillo Ces

pirimidin-2-il , piridin-2-il , 1,3,4-oxadiazol-2-il , 1,3,4-tiadiazol-2-il , tiazol-2-il o

62
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imidazol-2-il . al menos uno de R a R es la formula :-2'-Z%-Z>-R' (en donde
Z'y 73 son enlaces , Z2 es alquileno, R' es arilo opcionalmente sustituido (los
sustituyentes son alquilo, haldgeno, alcoxilo, haloalquilo y/o azida)), los otros
son hidrégeno, halégeno o alquilo, un profarmaco, una sal farmacéﬁticamente
aceptable o un solvato del mismo.

%. Un compuesto de acuerdo con la reivindicacién 1, que es la férmula:

(en donde el anillo C es heteroarilo que contiene nitrégeno, 7% es -O-, -N(-R")-
0 -S-; al menos uno de R'' a R" es la formula :-Z'-Z%-Z°-R(en donde AN A
y R! tienen el mismo significado que en la reivindicacién 1), los otros son
hidrogeno o grupos seleccionados del grupo A de sustitucion), un profarmaco,
una sal farmacéuticamente aceptable o un solvato del mismo.

@Un compuesto de acuerdo con la reivindicacion 36, en donde el anillo C es
1.3 ,4-oxadiazol-2-il o 1,3,4-tiadiazol-2-il , Z° es -O-, al menos unode R''a R
es la formula -Z'-Z2-Z3-R' (en donde Z' y Z® son enlaces , Z* es alquileno, R’

es arilo opcionalmente sustituido (los sustituyentes son alquilo, halégeno,
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alcoxilo, haloalquilo y/o azida)), los otros son hidrégeno, halégeno o alquilo, un

profarmaco, una sal farmacéuticamente aceptable o un solvato del mismo.

@Un compuesto de acuerdo con la reivindicacion 1, que es la formula :

(en donde el anillo C es heteroarilo que contiene nitrogeno y al menos uno de
R, R* R®yR''a R" es la formula :-2'-2%-Z°-R" (en donde Z' 22,2’ y ﬁ‘ tienen

el mismo significado que en la reivindicacion 1), los otros son hidrégeno o
grupos seleccionados del grupo A de sustitucién), un profarmaco, una sal

- farmacéuticamente aceptable o un solvato del mismo.

@ Un compuesto de acuerdo con la reivindicacion 38, en donde el anillo C es
1,3 4-oxadiazol-2-il, al menos uno de R*R*R®y R'' a R esla fé:rmula:-Z’-Zz-
Z3-R' (en donde Z' y Z%son enlaces , Z? es alquileno, R' es arilo opcionalmente
sustituido (los sustituyentes son alquilo, halégeno, alcoxilo, haloalqpilo ylo
azida)), los otros son hidrégeno, halégeno o alquilo, un profarmaco, una sal
farmacéuticamente aceptable o un solvato del mismo.

40\ Un compuesto de acuerdo con la reivindicacion 1, que es la formula:

. R O OH
R
AN\ AN .
B
s 6 NA/ R
RwR
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(en donde R®B es arilo, heteroarilo, cicloalquilo, cicloalquenilo o heterociclo, al
menos uno de R® a R'" es la férmula ..71.72.73-R'(en donde 2'222% y R’
tienen el mismo significado que en la reivindicacién 1), los otros son hidrégeno
o grupos seleccionados del grupo A de sustitucién), un profarmaco, una sal
farmacéuticamente aceptable o un solvato del mismo.

@ Una composicién farmacéutica que contiene el compuesto de acuerdo con
uné cualquiera de las reivindicaciones 1 a 40, a un profarmaco, una sal
farmacéuticamente aceptable o un solvato del mismo como el ingrediente
activo.

@ Una composicién farmaceutica de acuerdo con la reivindicaciéon 41, que es
un inhibidor de enzima.

43.) Una composicién farmacéutica de acuerdo con la reivindicacién 42, que es
‘ un acido nucleico relacionado con el inhibidor de enzima.
Una composicion farmacéutica de acuerdo con la reivindicacion 43, que es
inhibidor de la integrasa del VIH
Una composicién farmacéutica de acuerdo con la reiviﬁdicacién 41, que es
un agente anti-ViH

@Una composicién farmacéutica de acuerdo con la reivindicacién 41, que es

un agente de prevencion critica 0 un agente terapéutico para el SIDA o

complicacion relacionada con el SIDA.
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@ Una mezcla de agentes anti-VIH que comprende una composicion
farmacéutica de acuerdo con la reivindicacion 44, en combinacién con un
inhibidor de transcriptasa reversa y/o un inhibidor de proteasa.
Una composicion farmacéuticavde acuerdo con la rgivindicacic')n 44, que
tiene una actividad que incrementa la actividad anti-VIH de un inhibidor de

transcriptasa reversa y/o inhibidor de proteasa.
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EXTRACTO

Un compuesto de la formula ():

Y

‘A .
R \24" ‘\,.Zg'/‘N
k)

en donde Z* Z° y Z° cada uno es independientemente atomo de carbono o

~atomo de nitrégeno; Y es hidroxi, mercapto o amino; R? es un grupo de la

férmula:

(en donde el anillo C es heteroarilo que contiene nitr6geno) tiene una actividad

inhibidora contra la integrasa.
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X ZOUHIRI, Fatima et al., Structure-Activity Relation-— 1-8,14-17,
ships and Binding Mode of Styrylquinolines as Potent | 24-31,41-48,
Inhibitors of HIV-1 Integrase and Replication, 50
A J.Med.Chem., (2000), Vol.43, No.8, pages 1533 to 9-13,18-23,
1540 32-40
X MEKOUAR, Khalid et al., Styrylquinoline Derivatives: 1-8,14-17,
A New Class of Potent HIV-1 Integrase Inhibitors 24-31, 41-48,
That Block HIV-1 Replication in CEM Cells, J.Med. 50
A Chem., (1998), Vol.41, No.1l5, pages 2846 to 2857 9-13,18-23,
32-40
X ‘US 5681832 A (The United States of America as 1-8,14-16,
Represented by the Department of Health and Human 24-31,41-48,
Services), 50
A 28 October, 1997 (28.10.97), 9-13,17-23,
Full text 32-40
& WO 96/25399 Al & AU 9649855 A
X WO 98/11073 Al (Pharmacia & Upjohn Co.), 1-8,14-17,
19 March, 1998 (19.03.98), 24-31,41
Full text
& JP 2002-505660 A & EP 927164 Al
& US 6310211 B & AU 9741721 A
X JP 52-093790 A (Sumitomo Chemical Co.), 1-8,14-17,
06 August, 1977 (06.08.77), 24-31,41
Full text; particularly, examples
(Family: none)
X JP 52-027794 A (Sumitomo Chemical Co.), 1-8,14-17,
02 March, 1977 (02.03.77), 24-31,41
Full text; particularly, examples
(Family: none)
X US 4125611 A (Sumitomo Chemical Co.), 1-8,14-17,
14 November, 1978 (14.11.78), 24-31,41
Full text; particularly, examples
& Jp 52-068193 A & AU 7620018 A
& FR 2332758 A & GB 1532866 A
X US 3992371 A -(Sumitomo Chemical Co.), 1-8,14~17,
16 November, 1976 (16.11.76), 24-31,41
Full text; particularly, examples
& JP 50-096594 A & DE 2461526 A
& GB 1488173 a2 & FR 2255898 A’
X US 3954733 A (Sumitomo Chemical Co.},
04 May, 1976 (04.05.76), 1-8,14-17,
Full text; particularly, examples 24-31,41
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Box1 Observations where certain claims were found unsearchable (Continuation of ftem 1 of first sheet) .

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. IE Claims Nos.: 49

because they relate to subject matter not required to be searched by this Authority, namely:

Claim 49 pertains to methods for treatment of the human body by surgery or
therapy and thus relates to a subject matter which this International Searching
Ruthority is not required to search.

2. D Claims Nos.:

because they relate to parts of the intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box I Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this inlemational application, as follows:

Although the compounds as set forth in claim 1 in Markush form have a
common characteristic of having an HIV integrase inhibitory activity, there
had been publicly known compounds having the chemical structure common
to these compounds as described in US Patent No. 5681832, International
Application No. 98/11073 pamphlet, US Patent No. 4125611, etc. Thus, this
chemical structure cannot be recognized as an important chemical
constituent feature.

Such being the case, the groups of the inventions as set forth in claims
1 to 50 cannot be considered as relating to a group of inventions so linked
as to form a single general inventive concept.

1. D As all required additional search fees were timely paid by the applicant, this inlematioﬁal search report covers all searchable
claims. :

2, m As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
- of any additional fee. : '

3. D As only some of the required additional search fees were limely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, D No required additional search fees were timely paid by the applicant. Consequently, this intermational search report is
restricted 10 the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D - The additiona) search fees were accompanied by the applicant’s protest.

[] Noprotest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998)
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Continuation of A, CLASSIFICATION OF SUBJECT MATTER

{(International Patent Classification (IPC))

Int.cl’ 4709, 506, 47, 4353,519, 498, 4188, 424, 429, 4375, 5025, 4985,
5383, 542, A61P43/00, 31/12, 18

(According to Internmational Patent Classification (IPC) or to both
national classification and IPC)

Continuation of B. FIELDS SEARCHED
Minimum Documentation Searched(International Patent Classification (IPC))

Int.Cl’ 4709, 506, 47, 4353,519, 498, 4188, 424, 429, 4375, 5025, 4985,
5383, 542, R61P43/00, 31/12, 18

Minimum documentation searched (classification system followed by classification symbols)

Continuation of Box No.II of continuation of first sheet (1)

Claim 1 involves an extremely large number of compounds. However,
only small part of the claimed compounds are exclusively supported by
the description under the provision of Article 6 of the PCT and disclosed
therein under the provision of Article 5 of the PCT.

Such being the case, this search was made exclusively on the part
supported by the description and disclosed therein, namely, part of the

compounds represented by the formula as set forth in claim 5, 18, 20,
22 or 24.

Form PCT/ISA/210 (extra sheet) Quly 1998)



GA
Industria y Comercio

SUPERINTENDENCLHA

Folio 639
2020
Bogota DC
Doctor(a)
MARGARITA CASTELLANOS
Apoderado(a)
SHIONOGI & CO., LTD.
REFERENCIA: Radicacién No. 03-75504
Solicitud Internacional PCT/JP2002/01778
Fecha inicio fase nacional 01/10/2003
Tramite 011
Evento 379
Actuacion 416
Oficio No. 1380
Folios 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, retine los requisitos de forma establecidos en la
Decision 486 de la Comision de la Comunidad Andina, el Tratado de Cooperacién en
Materia de Patentes (PCT), el Reglamento y la Circular Unica de la Superintendencia de
Industria y Comercio, se envia el extracto de la solicitud a la Oficina de Comunicaciones
para efecto de su publicacién en la Gaceta de Propiedad Industrial.

Cumplase CL
Dado en Bogota DC, fj 3 NU. 003

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de la Divjgion de Nuevas Creaciones

202056



