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Nombre: BAYER AKTIENGESELLSCHAFT
sociedad constituida y existents bajo las

IDENTIFICACI N

Domicllio: Bogoté, Colombia.

leyas de la Repiblica Federal de Cc.C. D NIT D
S LICITANTE Alemania. .
(1) ) C.E. D Otro D
Direccién: 51368 Leverkusen, ) Cual
Repiliblica Federal de Alemania
Nimero:
Domiclllo: Leverkusen,
Reptblica Federal de Alemania.
@ IDENTIFICACION
Nombre: EMILIO FERRERO
C.C. @ NIT D
REPRESENTANTE Direccién: Carrara 4. No. 72-35
O APODERADO Teléfono: 347 36 11 C.E. D Otro D
Fax: 217 92 11 Cual
E-mall: cllentes@camyp com.

Ndmero: 438,019 T.P. 31.820

©
INVENTOR (ES)
(72).

1-Timothy B. LOWINGER

5-7-203, Chitogse-cho,
Nlahlnomlya-shl Hyog0682-0048
Japén.

3- Masaoml UMEDA
2-840-158, Sahodal,
Nara-shl, Nara 830-8105,

Japén.

5- Takashl YOSHINO
1-1-17-101, Saldal ll%aml—do
Nara-ahl, Nare 63
Japdén.

7- Tsutomu MASUDA
3-15-8-8A, Jingu,
Nara-shl Nara 831-0804,
Japon.

8- “hurnltlrd SHIMADA
40887 Maeﬂ:uoch
Reptblica Federal de Alemania.

11-Hirgshl KADONO
8-13-31, Nigawa-cho,
Nluhlnomlya—nhl Hyogo 8662-0811,
Japén.

13-Kinji FUCHIKAMI
7-1-8-A 103, Umemidal, iKitzu-cho,
Soraku-gun, Kyoto 819-0215,

Japén.

2- Toshlkl MURATA

10-

12-

14-

1-3-501, Nakano-cho,
Ikome-shi, Nara 630-0267,
Japdn

Sl saapane
Nara-shi, Nara 830-8244,

Japon.

Hirokl SATO
1-8-28-307, Fujinokidai,
Nara-shl, Nara 631-0044
Japdn

Yull KORIYAMA

20-1-305, Minamlkidera-cho
Nara-shl, Nara 630-8303,
Japén.

Takuya SHINTANI
4-24-1, Selkadal, Selko-cho,
j&prgku-gun. Kyoto 681 9-0238

Karl B. ZIEGELBAUER
DOppelstr. 2a.,

42781 Haan,

Reptblica Feeral de Alemania.

Hirosh! KOMURA
2-1-8, Saidaljl-Shiba-machi,
Nara-shl Nara 631-0825,

Japén.
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PCT (88)
Solicitud Intemacional No. ___PCT/EP01/10405 Fecha: 10 de geptipmbre de 2001
Pubiicacién Intemacional No. __ WO 02/24679 A1 Fecha : _28 de merzo de 2002
Titulo (54) DER[VADOS DE PIRIDIN N IVIDAD INHIBIDORA DE QUINASA
IKB(IKK-BETA).

ClasHicacién Intemaclional (51) ___ CO7D 401/04 , 61 K 31/44 (CoPD Aot / DA

O OooO DDDIZIIZIIEIDDIEIIZIDIEIGG ('.) (Z)I )|

Prioridad (33) Pals de Origen (32) Fecha (31) Namero de Solicltud
JP. 22 de gseptiembre de 2000 2000-288173
8l @ NO D
Comprobante de pagoNo.:___ 0319443 _ Fecha: __17 de marzo de 2003
Anexos:

Comprobants de pago de la tasa de prasentaclén de la salicitud por $ 400.000.00.

Comprobante de pago por reivindicacion de prioridad.

Documento que acredita la existencia y representaciin legal cuando el solicitante sea persona juridica.
Poderes, si fuere el caso. ’

Documento de cesidn del inventor al solicitante o a su causants.

Declaraciones.

Copla de la solicitud Intemacional. (Resumen, descripcion, relvindicaciones, dibujos)

Traduccion de la solicitud internaciona! al castellano. (Resumen, descripcién, reivindicaciones, dibujos)
Copla del examen preliminar efectuado por la IPEA.

Traduccién del examen preliminar efectuado por la IPEA.

De sar el caso, copia del contrato de acceso.

De ser ol caso, documento que aecredite la licencia o autorizacidn de uso de conocimientos tradiclonales de
las comunidades indigenas.

De ser el caso, ceriificado de depéslto del matsrial bioidgico.

Arte final 12x12

De ser el caso, Informaclon sobre otras solicitudes de patente o titulos obtenidos en el extranjero por el

mismao fitular o su causante, relacionadas parcial ¢ totaimente con la invenclén de esta sollcitud.
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FIGURA CARACTERISTICA:

@ Solicito la concesion -de la patents,

NOMBRE:

FIRMA :

ILIO FERRE

el =
C.C. 438.019 de Usaquén T.P. 31.929
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‘JUAN PABLO GONZALEZ .
Segundo Secretario
Encargado de las Funciones Consulares

—

CONSULADO DE COLOMBIA

i ] ’-

"CERTIFICACION

No. 145
Bonn, 8 de agosto de 1996

El suscrito Segundo Secretario Encargado de las Funciones
Consulares de Colombia en Bonn, vistos los documentos presentados
por los interesados, CERTIFICA: Que el sefior Dirk Heiderhoff
quien como Notario en Leverkusen autenticéd la firma.de los
sBignatarios DR. ROLF BRAUN y DR. JOACHIM GREMM del documento
precedente, ejercian en la fecha las funciones indicadas y su
firma corresponde a la registrada en este Consulado; que la
empresa BAYER AKTIENGESELLSCHAFT estd constituida de acuerdo. con
las leyes de la Republica Federal de Alemania y cumple su cbijeto
conforme a las mismas segin el Registro Comercial HRB 1122 del
Tribunal de Primera Instancia de Leverkusen; que los sefiores
BRAUN .y GREMM, quienes firmaron el documento precedente, son los
representantes legales de la empresa arriba menclonada.

El suscrito Segundo Secretario Encargado de las Funciones
Consulares no asume responsabilidad alguna por el contenido del
documento. .
Pagado el impuesto de timbre

y derechos consulares.

Valor US$106,00 = DM$169,60
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PRESENTACION Y PODER

S

For patents, utility models, industrial designs,
trademarks, commercial names, tracde emblems,

Para patentes, modelos de utilidad, disefios
industriales, marcas de fibrica, nombres
comerciales, enseiias, lemas comerciales.

REPRESENTATION AND
POWER OF ATTORNEY

1(wye), the undersigned /Yo (nosotros), abajo firmado (s)
BAYER AKTIENGESELLSCHAFT

of/domiclliado (o) en 051368 Leverkusen,

GERMANY,

Bt gL Frgen nombrames « GERMAN CAVELIER, wpe. 83
ENCIATDE PALZ, Miped

.‘31929; I LUZ CLEM a 23555; domicll
enla 4* NV 72-35, Bogotd, Colomblas, en obedecimlento a
lo dispuesto en el fo 1° del Articulo 543 del CAdigo de

Comerclo, el primero como princ y loa demids como
suplentes, en sy orden, como mis (nuestros) antes en
todvs los asuntos de propledad indusirial con facultad
recibir notificaciones 'y nombrar spoderados judiclales o
extrojudiclales. El primer representante suplente resmplazard al
ncipal en caso de ausencia o impedimenio temporal o
finitivo de aquél La misma regla se aplicari cuando el
segundo representante suplente l:rldo reemplazar al primero,
o el tercero al segundo. En cesce, el representante
incipal, o el primero, 0 segundo suplente, en su caso, o ambos,
steclmrl.n su Intencién da no efercer Ia representacién
mediante declaraclip autenticada por Notarle Piblico en
Colombla, o por Netaric u otro Fu nario Publico, o Cénsul
de Colombina, en el ext ;Y. sl se tratare de Impedimento,
con el certificado respective: S| alguno de los nombrados faltare
deflnitlvamante, ol sigulente tomarf su lugar. Cuando cesare la
susencla o lm o del: représentan pdnd'rnl, o de su
primero o seguidio suplentes,. en su caso, podrin ejercer la
representacién, en su orden, ‘uno u otros segin el caso,
asumiéndola por el solo.hecho de ejerceria, cesando en ese

ta el ejerciclo de In 5 | ,
segandu o tercer puplenis ensu camo T PO o PRIem

Ademis, conflero (conferimos) poder a ke a dos arriba
rwmbrados, ra obtener la dn de mi (nuestra)
propleded Industrial y contrm la competencia desleal, a cuyo
efecto mutorizo {(amos) a loe dichos apoderades para que me
(nos) representen ante cualesquista entidades o TSOTAS,
ejerzan o no jurisdicelén, es Imente_ ante lns del orden
administrativo, contencloso-administrativo y judiclal, asf como
tribunales de arbltramento, en todo lo concernlante a los
gulentes agsuntos: a) Obtencldn de patentes de Invenclén,
modelos de utllidad, y disefios industrisles; el registro de
marcas de fibrica, colectivas, defensivas, de servicio, lemas
cnmnrhlu,d nom’:t.:n m:melnhu, m:'d:i variedades
etales y denom nes de ; su renovackin, tras ,
cv:glblo dz nombre o dunﬂd.lh?,ﬂm cancelacién  voluntaria; !;':l
registro de lkenciss de uso de esce derechos; b) Las acclones de
compelencia dealsal, pruteccidn del consumidar, oposiciqnes u
obtwervacionss, cancelacién administrativa y pdlcm nulidad,
nwdidas cautelares, concesidn de lcenclas, la tuteia, la
proteccién de secretos industriales, y en generul los julcios
civiles, penales, administrativos o contencloso-administrativos
nlldonnduwnnmdlmhwaalonnyprmt:
pmonmpmnm?pnhslembdm
ssunios arriba determinacos, sustitulr ste cwandato,
tunllﬂl", conciliar, sdmitic les hechos del proceso, desistir,
cancelar, recibir, renunciar, y ratificar los actos de agentes
vflciosos. -

in due compliance with the termn of paragraph 1st. of article 543
of the Commercial Code, do rlﬁienlw 5P nt GERMAN
CAVELIER, tpa. 832; GONZALO MO, 831; EMILIO
tpa. 31929; and LUZ CLEMENCIA DE PAEZ, Tl
23555; domiclled at Carrera 4* N® 72-35, Bogobi, Colombia, the
first as pal and the others as alternates, In the order of
their appointment, as our re ntativea for all industrial
matters with faculty to receive notifications and to
appoint attorneys in and out of Court. The first alternate shall
replace the principal in case of his absence or of temporal or
definitive impediment, The same rule will a lﬁﬂw en the
second alternate re niative Is to replace .KE t ons, or
when the third Is to repiace the first or second alternates In thair
turn, or bath of them, second. In such cmses, the principal
representative, or the first or sscond aiternates in their tum, or
both of them, shall state their Intention not to act as
represantatives through a declaration given before a Notary
Public in Colombia, or before a No or another Public Official
or a Colombian Consul abroad; and In case of impediment, the
lppm&rlah certificate shall suffice. If any of the appointees
were to be definitely absent, the following alternate take
his place. When the absence or Impediment of the gerlndp.l
represenintive, or of the first or second alternate in their turn \
ceases, the representation can be taken in their sequence,
by the principal, the first or second alternate depe On cas4,
and the mere fact or its exarclse will suffice. The exercise of the
representation by the first, second or thind alternates In their
turn shall end at such time.

In addition, we grant a Power of Attorney In favor of. the.._.

above-named st t-law so that they may obtain tha
protection of my (our) industrial pmgeﬂr against the
unfalr competition, for which Erpole I {we) authorize the sabd
attorneys to represent me (us) before any authoritles or Etmu,
with or without jurisdiction, speclally those administrative,
sdministrative contentious and judicial, as well as before
Arbitration Court, in all matters concemning the following: a)
Obtainment of patents, utility models and ustrial deslgns;
the registration of trademaris, coliective, defensive and service
marks, slogsns, comrViisTRRenRt VGB!::.I

0 me

varieties and denominktii) I A
itfors Wind the
e Hon of | 5, By Attions of
uniair competition, prt
cbservations, runisEad loiy, ¥ nullity,
infringement, e ond%for writ
ma , obection: i-general the
- clvll, penal, and administr fating to rights; -
actlons and sults TN 3) :or. 3t . And
that in all the above inatters dnay, sub 1, F of
Attorney, compro= rﬂllmq'.gh o s .

desist, ‘cancel, receive, resign, and ™
represaniatives without a power of attorney.

Given and signed this/Dado y firmadohoy . - -

31st July 1996

in/en

Laverkusen

BAYER "AKTIENGESELLSCHAKT

2 .

CAVELIFR AROGADOS
WIPPODERE-1 {(MINUTA I\!‘ 12.1.1.25)
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LEGALIZACION LEGALIZATION PN
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. ’ :
El Seflor Cinsul de Colombla debe expedir un certificads The Colombia Consul must {ssue a torsuler e
consular subre (1) la existencia legal de hw:nr!lh ue oto the legal existence of the compaiy -whicy
el puder, (2) an;e data l.li;!? !llﬁob}eto sodlsl, ¥y é c?“fo o Power-of-Attorney, C:)d that h[: is in actug] .h .
personas que ) er estin mutorizadas pars darlo. com rposes, a ) that. the ,persoins who e
esta efict:! les anmnm que muestren al Seflor Cénsul las Puwl::‘:* ttorney fa lug'lud to d(:P.:.I. To this eff
pruebas que acreclitan esos hechos (1), 2) y (3). |hlzu‘r3)t.he Consul the evidence tv prove the above
S T
(L orr
" !m-n;;mc #EXTD, OfL NASILa
o pil BUGOTA, HAOD CONLTAR QUR LA g,
° BroToCOoMA SOINCIDY COR B JRLENA
QU 114 TERITD A LA ViETA*
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""==+TA PARA EL SENOR CONSUL DE COLOMBIA: Segtin los articulos 65 del C. de.P.C. y 480 del C. de Co.,
--—n.] poderdante es una sociedad, el Sefior C6 debe certificar que tuvo a l3 vista las pruebas de su
.~*  -Hencia, que ejerce su objeto social y que quien confiere el poder es su representante.
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”ﬁ:q;h * Ich beg ige die vor -mir vollzogenen Unterschriften der
4,.4’ Herren

- persdnlich befannt ~.

Ich bescheinige afffgrund Einsicht vom heutigen Tage in das
Handelsregister 4 Amtsgerichts Leverkusen - HRB 1122 -, daB
¢ die genannten Herrdl berechtigt sind, die Bayer Aktiengesell-
schaft in Leverkusell als Prokuristen gemeinschaftlich zu
vertreten.

—

Leverkusen, den 31. Jul 996
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TRADUCCION OFICIAL No. 5424
de un documento escrito en Aleman, el cual para su identificacidn
se sella con el sello de la traductora, 1lo mismo que la

presente.-

{A continuacion de la representacién y poder conferido a GERMAN
CAVELIER, tpa. B832; GONZALO PERDOMO, tpa. B31; EMILIO FERRERO
tpa, 31929; y LUZ CLEMENCIA DE PAE2, tpa 23555, domiciliados en
la Carrera 4 No. 72-35, Bogota, Colombia, el 31 de julipo de 1994
por los sefiores Dr. Rolf Braun y Dr. Joachim Gremm, apoderados de

. : la Bayer Aktiengesellschaft, Leverkusen, RFA:)

W I IFI
r

i Protacalo notarial 1799/1996

1%

¥

'j Certifico la autenticidad de las firmas puestas ante mi por los
sefares
1. Dr. Rolf Braun, domiciliado en D 51348 Leverkusen,

Bayerwerk,

2. Dr. Joachim Gremm, -domiciliado en
Bayerwerk,

- a quienes CONOZCOo &n persona-—.
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Certifico por haber tenido a la vista el Registro de Comercic del
Juzgado Municipal de Leverkusen - HRB 1122 - que los sefiores
mencionados estan facultados, en su calidad de apoderados, para
representar conjuntamente a la Bayer Aktiengesellschaft,
domiciliada en Leverkusen.
Leverkusen, 31 de julio de 199&

Fda.: firma ilegiéle

Notario

(Hilo y oblea notarial en relieve:)

Dirke Heiderhoff - Notario de Leverkusen

: (dorso:)

. Se certifica la avtenticidad de la firma antécedente del notario

de Leverkusen, Dirke Heiderhoff, y la del sello oficial que la

acompafa. Iqualmente se certifica gue el mencionada natario

Tanal <1

estaba facultado para realizar ese acto oficial.
Colonia, 02 de agosto de 1996
El Presidente del Juzgado Municipal
Fdo.: firma ilegible
(Dr. Wohlmich)
(sello redondo en tinata:)

El Presidente del Juzgado Municipal de Cnlndﬁ %ﬁﬁmm““““““
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EN ESPARDL: La legalizacidn de las firmas antecedentes por el
Cansulado. de Colombia en Bonn bajo €1 No. 145 del 08 de agosto de
1994 v por el Ministerio de Relaciones Exteriores de Colambia
bajo el No. 198492 del 23 de agosto de 199&4.

Pagados Impuesto de timbre y derechos consulares US% 10&6,—-

ES TRADUCCION FIEL Y COMPLETA, de 1la cual se deja copia en los

archivos de estas oficinas para su confrontacidn.

Santafé de Bogota, 2 de septiembre de 1994
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L i % Ot - ABOGADOS
TELEFAR :évunl'z:liaaso EDIFICIO SISK] Coanco ELECTRONICO MunDiaL: CAVE
CanLEs I'..:AVELEYEB CARRERA 4%, No.72 -25 TELEFONOD IHIB71IN BI2OIO00
TILEX : 48479 ) BOGOTA 8, COLOMBIA

Sefior Jefe de la
DIVISION DE NUEVAS CREACIONES
Superintendencia de Industria y Comercio

E. S. D.
Poderdante: BAYER AKTIENGESELLSCHAFT
Poder conferido el:  31-07-86

Yo, GERMAN CAVELIER, obrando en mi calidad de apoderado
principal del poderdante arriba: mencionado, atentamente
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PYRIDINE I".)ER.'IVLTIVBS WITH IXB-KINASE (IKK-BETA) INHIBITING ACTIVITY

TECHNICAL FIELD

The present invention relates to novel pyridine derivatives, processes for preparing
them and pharmaceutical preparations containing them. The pyridine derivatives of
the present invention inhibit IxB kinase f (IKK-f or IKK-beta) activity, thus inhibit
muclear factor keppa B (NF-xB) activity, and can be used for the prophylaxis and
treatment of discases associated with NF-xB activity, in particular for the treatment
of inflammatory diseases.

" BACKGROUND ART

Nuclear factor kappa B (NF-xB) belongs to 2 family of closely related homo-and
hetero- dimeric transcription factor complexes composed of various combinations of
the Rel/NF-xB fimily of polypeptides. NF-xB and related family members are
involved in the regulation of more than 50 genes relating to immume and
inflammatory responses ((Bames PJ, Karin M (1997) N Engl J Med 336, 1066-1071)
end (Bacuerle PA, Baichwal VR (1997) Adv Immunol 65, 111-137)). In most cell
types, NF-xB is preseat as 8 heterodimer comprising a 50 kDa and a 65 kDa subunit
(@SO/RelA). The heterodimer is scquestered in the cytoplasm in association with
inhibitor of NF- B (IxB)-family of proteing to be kept in an inactive state. IxB-
femily proteins mask the nuclear translocation signal of NF-xB. Upon sthm:l_aﬁonof
cells with various cytokines (e.g. TNF-cr, IL-1), CD40 ligand, lipopolysaccharide
(LPS), oxidents, mitogens (e.g. phorbol ester), viruses or many others, IxB proteins
are phosphorylated at spécific serine residues, poly-ubiquitinated, and then degraded
through a proteasome-dependent pathway. Freed from IxB, the active NF-xB is ghle
to translocate to the muclens whé't‘e itbindsina :elecﬁve-maunu' to preferred gene-

22
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specific enhancer sequences. Among the genes being regulated by NF-xB are many
coding for pro-inflammatory mediators, cytokines, cell ‘adhesion molecules, and
acute phase protetns. Expression of several of these cytokines and mediators in turn
can lead to further activation of NF-xB via autocrine and paracrine mechanisms,

Broad evidence is available that suggests a central role of NF-xB in many
inflammatory disorders including sirwsy inflammation and asthma ((Yang L etal,, J
Exp Med 188 (1998), 1739-1750), (Hart LA et al. Am J Respir Crit Care Med 158
(1998), 1585-1592), ( Stacey MA et al, Biochem Biophys Res Commmum 236 (1997),
522-526) (Baxnes P and Adcock IM, Trends Pharmacol Sci 18 (1997), 46-50)).

Further, it has been shown that glucocorticoids, which are by far the most effective
treatment for asthma, inhibit sirway inflammation by directly interacting with and
inhibiting the activity of the transcription factors NF-xB and activating peptide-1
(AP-1) ((Barnes P (1997) Pulmon Pharmacol Therapeut 10, 3-19) and (Dumont A et
al. (1998) Trends Biochem Sci 23, 233-235)).

In general, inhibition of NF-xB activetion results in strong anti-inflammatory effects
similar or superior to those brought upon by stervids. Consequently, NF- B
inhibiﬁon:houldimproveinﬂmatory:ymptomstypicdforuﬂmn;m:gic

rhinitis; atopic dermatitis; hives; conjunctivitis; vernal catarrth; theumatoid arthritis;.

syﬁemich:pmuytbmahma;psoﬁaﬁsdiabmiiccoﬁﬁs;mtanicinﬂmmﬂory
response syndrome; sepsis; polymyositis; dermatontyositis; Poly_u'iﬁs nodoa; mixed
cannective tissue disease; Sjoegren's syndrame; gout, and the like.

Further, several studies imply that NF-xB plays an essential role in neoplastic
transformation. For exaoaple, NF-«B is associated with cell transformation in vitro
and in vivo as a result of gene overexpression, amplification, resrrangement, or
translocation (Mercurio, F., and Manning, AM. (1999) Oncogene, 18:6163-6171).

In certain human’ lymphoid tumor cells, the genes of NF-xB family members are

rearrenged or amplified. Its possible involvement in cancer pathology is &lso
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disclosed in Mayo, M.W,, Baldwin A_.S. (2000) Biochmica et Biophysica Acta 1470
M55-M62. Mayo MLW. et al., discloses the inhibition of NF-xB results in the
blockage the initiation and/or progression of certain cancer, particularly colorectal
cancer. :

Finally, NF-xB may also be involved in the regulation of neuronal cell death. It has
been shown that NF-xB becomes activated and promotes cell death in focal cercbral
ischemia (Nature medicine Vol. 5 No. 5, May 1999).

Extensive research during the past years led to the identification of an IxB kinase
(IKK) complex as being responsible for the signal-induced IxB phosphorylation
((Mercurio, F., and Manning, AM. (1999) Cmrent Opinion in Cell Bijology,
11:226-232), (Mercurio, F., and Manning, AM. (1999) Oncogene, 18:6163-6171),
(Barnkett, M., and Gilmore T.D. (1999) Oncogene 18, 6910-6924), (Zandi, E., and
Karin, M., (1999) 19:4547-4551), (Isracl, A., (2000) trends in CELL BIOLOGY
10:129-133), and (Hatada, E.N, et al. (2000) Current Opinion in Immunology, 12:52-
58)). This complex is most likely the site of integration of all of the different stimuli
leading to NF-xB activation. The IKK-complex (molecular weight 700 — 900 kDa) is
composed of various proteins including two homologous IxB kinases, called IKK-o.
and JKK-B, an upstream kinase, NIK. which induces NF-xB, a scaffold protein called
IKAP, which tethers together the three kinases, and a regulstory subunit IKK-y,
which preferentially interacts with IKK-B. '

IKK-B is & 756 amino acid serinc-threonine kinase showing 52 % identity to and the
same domain structure as IKK-a ((Mercurio F ef al. (1997) Science 278, 860-866.),
(Woronicz JD et al. (1997) Science 278, 866-869.), ( Zandi E ef al. (1957) Cell 91,
243-252). IKK-B forms homo-dimers end hetero-dimers with IKK-c in vitro and in
cells, respectively. IKK-B also interacts with JKK-y, IKAP, NIK and ¥xBox.
Recombinant IKK-B phosphorylates IxBa and IxBf at specific serine residues with
equal efficacy (LiJ ef al (1998) J Biol Chem 273, 30736-30741.),  Zandi E, Chen

13
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Y, Karin M (1998) Science 281, 1360-1363.). IKK-P shows a higher constitutive
kinase activity as compared to IKK-a This is in agreement with data suggesting that
over-expression of IKK-B activates the transcription of a NF-xB-dependent reporter
gene with a higher efficacy as compared to IKK-a. IKK-p has been shown to be
activated in varicus cell lines or fresh human cells in response to various stimuk
including TNF-a, IL-1B, LPS, anti-CD3/anti-CD28 co-stimulation, protein kinase C
and calcineurin, B-cell receptor/CD40 ligand stimulation, and vanadate, IKK-f is
activated in fibroblast-like synoviocytes (FLS) isolated from the synovium of
patients suffering from rheumatoid arthritis or osteoarthritis (Zandi E er al. (1997)
Cell 91, 243-252.), (O"Connell MA et al. (1998) I Biol Chem 273, 30410-30414.),
(Kempiak SJ et 2l (1999) J Immmunol 162, 3176-3187.). Furthermore, IKK-B can be
activated by the structurally related upstream kinases MEKK-1 and NIK, most likely
through phosphorylation of specific serine residues within the T-loop (activation
loop) and by certain protein kinase C isoforms (Nakano H ef al. (1998) Proc Natl
Acad Sci USA 95, 3537-3542.), (Les FS ef al. (1998) Proc Natl Acad Sci USA 95,
9319-9324.), (Nemoto S er al. (1998) Mol Cell Biol 18, 7336-7343.), (Lallena MJ et
al. (1999) Mol Cell Biol 19, 2180-2188.)). A catalytically inactive mutant of IKK-f
bas been ghown to inhibit activalion of NF-xB by TNF-a, IL-1§, LPS, anti-
CD3/anti-CD28 stimulation ((Mercurio F et al. (1997) Science 278, 860-866.),
(Woranicz JD et al. (1997) Science 278, 866-869.)). The same effects are observed
when MEKX1 or NIK are overexpressed. Additionally, IKK-8 mutations in the
activation loop inhibited IL-1 and TNF-u signaling (Delhase M et al. (1999) Scienge
284, 309-313.). Based on the experimental resnlts described above, there is clear-cut
evidence for a pivotal involvement of IKK-f in various pathways leading to N¥-xB
activation.

In summary, the specific inhibition of IKK-f should result n a strong anmti-
inflammatory and immuno-modulatory effect in vivo with the potential of improving
the underlying causes of asthma and other diseases. In addition, anti-tumor and anti-
ischemic effects of an IKK-P inhibitor may be expected.
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Manna et al., disclose 4.6-disub§tituted 3-cyano-2-aminopyridines represented by
general formulas:

5
wherem (R’, R™) represent (OCHh OCHS)' (Cln Cl)s (H, Cl), (H, B), H, CHJ)J H,
OCH), (H, NOy), or (H, N(CHa)a),
or
<
X
N S,
10

as a general anti-inflammatory, analgesic, and antipyretic agent (Bur J. Med. Chem.
34, 245-254(1999))..

15 Moama et al. neither disclose pyridine derivatives with aliphatic groups at position 4
of the pyridine ring, nor suggest IKK-p kinase or NF-xB inhibitory activity on the
sbove known pyridine derivatives.

The development of a novel compound having effective anti-inflanmatory actions
20 based on a specific and selective inhibitory activity to NF-xB has beea desired.
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SUMMARY OF THE INVENTION

As the result of extensive studies on chemical modification of pyridine derivatives,
the present inventors have found that the compound of novel chemical structure
relsted to the present invention have umexpectedly excellent IKK-B kinase inhibitory
activity. This invention is to provide the following general formula (T) and the salts

thereof:
.

wherein -R' represents

in which R! is hydrogen, C,.s alkyl, halogen, hydroxy, C;.12 alkoxy, nitro, amino,
Ci.¢ alkylsulfonylamino, C). alkoxycarbonyl, Cy.s alkylamino, di (Cy alkyl)amino,
Cy¢ alkanoylamino, phenyl Cys alkylamino, phenylsulfonylamino, or -O-(CHz).-
R"l .

wherein n represents .am integer selected from 0 to 6, and R'! is Cy4 alkemyl,
benzoyl,_ dxphmylmsthyl, di (Cy¢ alkyl)amino, C,¢ alkanoyl, C,¢ alkoxycarbanyl,
or a 3 to 10 membered suturated or unsaturated ring having 0 to 3 heteroatoms
selected from the group consisting of S, O and N es heterostoms and is opticnally
substituted by Cy.¢ alkyl, mono or di halogen, halogen substituted Cy.s alkyl, pitro,
ciano, Cy¢ alkoxycarbomyl, phenyl, hydroxy, amino, Ci4 aliylamino, di (Cys
alkyl)amino, Ci.s alkanoylamino, C).¢ slkoxy, or carbamoyl;

R? represents hydrogen or halogen;
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R? represents hydrogen or 1,2,3,6-Tetrahydro-pyridine,
~-CRYR¥R¥
wherein R*! is hydrogen or Cy alkyl,

R® is hydrogen, a-aminobenzyl, Ci¢ alkyl optionally substituted by one or two
substituents selected from the group consisting of hydroxy, amino, amino substituted
phenyl, phenyl, halogen substituted phenyl, and Cy¢ alkoxy substituted phenyl, ora 5
to 8 membered saturated ring having 0 to 3 atoms selected from the group consisting
of S, O and N as heteroatoms and optionally substituted by Cj.¢ alky}, and

R* is hydrogen, emino, C;4 alkoxycarbonylamino, Ca¢ alkenyloxycarbomylamino,
piperidino-C;_s alkylcarbonylamino, piperidinyl-C,.¢ alkylcarbonylamino, or

R* and R® may fonn, together with the adjacent carbon atom, a 5 to 8 membered
saturated ring having 0 to 3 heteroatoms selected from the group consisting of N, O
and S as heteroatoms, which ring is optionally sobstituted by phenyl-C;. alkyl, C;.s
alkoxy substituted phenyl- C,.5 alkyl, C, alkyl, amino, ciano, hydroxy, carbamoyi,
carboxy, Ci alkylamino, C, alkoxycarbonyl, di(Ci. alkyl)amino, benzylamino,
C1.¢ alkylsulfony], piperidino Cis alkyl carbony), or opticnally fused by benzene;

or
NR¥*RY,

wherein R™is hydrogen ar Cy.¢ alkyl end
R¥ is hydrogen, 2 5 o 8 membered saturated ring having 0 to 3 heteroatoms selected

from the group consisting of N, O and S as heteroatoms, or-(CH,)_..-m”‘R”(m
represents any of integers from 1 to 6) '
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wherein R**! represents hydrogen, C).s alkyl,

R*?2 represents hydrogen, Ci5 alkyl, Ci alkanoyl, Ci alkyl substituted phenyl,
benzoyl, C1 alkanoyl, phenylaminocarbonyl, phenylsulfonyl, or

R* and R* may form, together with the sdjacent N atom, a 5 to 8 membered
saturated heterocyclic ring, and said ring may optionally contain NH, S or O atom
other than the adjacent N atam snd optionally substituted by carbamoyl, amino, or
Cis alky);

R' represents hydroxycarbonyl, Cy.s alkenoyl, carbamoyl, nitro, cyano, carboxyl,
Cis alkoxycarbonyl, Ci.s alkylearbamoy], Ci.s alkylamino, 5 to 10 membered
heteroaryl (hydroxy) methyl, 5 to 10 membered heteroaryl-Cis alkyl, or methyl
substituted by hydroxy and a 5 to 7 membered saturated cyclic ring, Ci alkyl
optionally substituted by one selected from the group comsisting of hydroxy, Cis
alkoxy, Ci¢ alkylsulfonylamino, C, alkylcarbonylamino, Csio aryl, Csio
arylsulfonyl, Csio arylsulfanyl, Cs9 aryloxy, imidazolyl, or dioxo substituted
pyrolidino-oxy, '
~(CHa),NHCOR", {CH)NHC(=S)R*

wherein p represents any of integer from 1 to 6 and R*! represents C,4 alkoxy,
amino, phenylamino, Cy alky}, Ci alkylamino, di(Cy.s alkyl)amino, Cs0 cyclo-

alkylamino,

R and R* may form, together with the carbon atoms in the pyridine ring, 4 to 10

_ membered maonocycloslkyl or bicycloalkyl optionally interrupted by NH and

optionally substituted by benzyl, =NH, or=0;

R’ represents NRS'R2,
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wherein R*! is hydrogen, C,.5 alky],

R* is hydrogen, C alkyl, phenyl, berzyl, C, alkanoyl, or NR51 R52 may form
saturated 5-6 membered ring optionally contain NH or O as other heteroatom than
the adjacent N atom,

or

R* and R® may form,
-R¥.CO-NH-,
-R*-S0;-NH-,
-R¥-C(=5)-NH-
-R“_CH,-NH-,

wherein said RY- represents —-CHR*-0-, CH»N R¥'., .CO-NR¥!., -CH,-
CHR*'-, -CE=CR¥'-, (in which R*®' is Cis alkanoyl, Ci alkyl, phenyl, C,
alkylsulfonyl, C;.5 cycloalkylaminocarbonyl, hydrogen, halogen; nitro, amino, ciano,
benzoylamino, phenylsulfonyl, carbamoyl, hydroxycarbonyl, Cis alkoxycarbonyl,
Ci12 elkylaminocarbonyl, halogen substituted C,s alkylaminocarbonyl, Ci¢
alkanoylamino, C,.; alkylamino, di(Cs alkyl)aminocarbonyl, di(Ci. alkyl)aminoCy.¢
alkylaminocarbonyl, hydrondenylaminocarbonyl, diphenylmethylaminocarbonyl,
pysrolidinocarbonyl, Ci alkoxy Ci alkyl amino carbonyl, morpholinocarbonyl,
piperazinocarbonyl,  phenylCy.salkylaminocarbonyl,  hydroxycarbomylCy.ealkyl-
aminocarbonyl, C,4 .cyclog]kylminocarbonyl. Css cycloalkylC,.salkylamino-
carbonyl, hydroxyC.salkylaminocarbonyl, carboxyethylaminocarbonyl, C.ealkyl-
- sulfonyleminocarbonyl) . '

~CRY=N-NH- (R* is hydrogen, amino, or C;-salkenoylamino),
-CR*=N-C=N- (R* is hydrogen or amino).

25
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The compounds of the present invention surprisingly show excellent IKK-B kinase

inhibitory activity and cytokine inhibitory activity. They are, therefore. suitable
_ especially as NF-xB inhibitors and in particular for the production of medicame_nt or

medical composition, which may be useful to treat NF-xB dependent diseases.

More specifically, since the pyridine derivatives of the present invention inhibit IKK-

P kinase activity, they are usaful for treatment and prophylaxis of diseases involving

NF-«B activity as follows: inflammatory symptoms including asthma; allergic

rhinitis; atopic dermatitis; hives; conjunctivitis; vemal catamb; chronic < (]
arthrotheumatism; systemic lupus erythematosus; psoriasis; disbrotic colitis;
systemic inflammatory respomse syndrome (SIRS); sepsis; polymyositis;
dermatomyositis (DM); Polyaritis nodoa (PN); mixed conneciive tissue disease
(MCTD); Sjoegren's syndrome; gout, and the like.

The compounds of the present invention are also useful for treatment and prophylaxis
ofdisusegﬁkeilchcmiamdhmor.sincethndiseasesalsoremetom'{-ﬁ kinase
and NF-xB activity.

Preferred compounds of formulz (I) are those wherein:

S

in which R" is kydrogen, Ci¢ alkyl, halogen, hydroxy, Cr1z alkoxy, amino, Ci
alkanoylamino, phenyl C,.s alkylamino, phenylsulfonylamino, or -O-(CH-R",



T

10

15

20

30

a4

WO 0224679 PCT/EPO1/10405

-11-

wherein n represents an integer selected fram 1 to 6, and R is Cy¢ alkenyl,
benzoyl, diphenylmethyl, di (Ci alkyl)amino, C,.s alkenoyl, C, alkoxycarbonyl,
or a 3 to 10 membered saturated or unsaturated ring having 0 to 3 heteroatoms
selected from the group consisting of S, O and N as heteroatoms end is optionally
substituted by Ci5 alkyl, mono or di halogen, halogen substituted C,.5 alkyl, nitro,
ciano, C.¢ alkoxycarbonyl, phenyl;

R? represents hydrogen;

R? represents hydrogen, 1,2,3,6-tetrahydro-pyridine
—CRYRZRY,

wherein R! is hydrogen or C;.¢ 2lkyl,

R* is hydrogen, a-aminobenzyl, Ci5 alkyl optionally substituted by one or two
substituents selected from the group consisting of hydroxy, amino, amino substitoted
phenyl, phenyl, halogen substituted phenyl, and C;.4 alkoxysubstituted phenyl, or a §
to 8 membered saturated ring having 0 to 3 stoms selected from the group consisting
of S, O and N as heteroatoms and optionally substituted by Cy.¢ alkyl, and

R* is hydrogen, aminb, C,.s alkoxycarbonylamino, C;.¢ alkenyloxycarbonylamino,
piperidino-C; ¢ alkylcarbonylamino, or

R* and R may form, together with the adjacent carbon atom, & 5 to 8 membered
saturated ring having 0 to 3 heterostoms selected from the group consisting of N, O
and S ag heteroatoms, which ring is optionally substituted by phenyl-Cy5 alkyl, Cy4
alkoxy substituted phenyl- Ci alkyl, Cy.¢alkyl, smino, carboxy, Ci.s alkylamino,
Ci¢ alkoxycarbonyl, di(Cis alkyl)amino, benzylamino, Cis alkylsulfonyl,
piperidino C,.¢ alkyl carbonyl, or optionally fused by benzene;
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or
-Nil“R”.

wherein R is hydrogen and

R is hydrogen, a 5 to 8 membered saturated ring having 0 to 3 heteroatoms selected
from the group consisting of N, O and S as heteroatoms, or ~(CHp)ur NR¥'R¥*%(m
represents any of integers from 1 to 6)

wherein R**! represents hydrogen, Ci.¢ alkyl,

R? represents hydrogen, Cy.5 alkyl, Cy.s alkanoyl, Ci.s alkylsubstituted phenyl,
benzoyl, Ci¢ alkanoyl, phenylaminocarbonyl, phenylsulfonyl, or

R* and R® may fomm, together with the adjacent N atom, 8 5 to 8 membered
saturated heterocyclic ring, and said zing may optionally contsin NH, S or O atom
other than the adjacent N atom end optionally substituted by carbamoyl, amino, or
Crs alkyl;

. R* represents hydroxycarbonyl, Cy.s alkenoyl, carbamoyl, cyano, carboxyl, Ci

alkoxymbonyl. C;.s alkylcarbamoyl, Cy¢ a]l:ylammo 5 to 10 membered heteroaryl
(bydroxy) methyl, 5 to 10 membered hetﬂmnyl-C;.s l.lkyl. or methyl substituted by
hydroxy and a 5 to 7 membered satursted cyclic ring, C;s alkyl optionally
substituted by one selected from the group consisting of hydroxy, Ci¢ alkoxy, Cys
alkylsulfonylamino, Ci¢ alkylcarbomylamino, Csyo aryl, Csio arylsulfanyl, Csyo
arylsnlfentyl, Cs.10 aryloxy, imidazolyl, or dioxo substituted pyrolidino-oxy,

—(CH,),NHCOR*", (CH,),NHC(=S)R*

wherein p represents any of integer from 1 to 6
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and R* represents C;4 alkoxy, amino, phenylamino, Cj.¢ alkyl, Ci.5 alkylamino,
di(cl.s a]kyl)amino, C;.m cycloallcylamino.

R? and R* may form, together with the carbon atoms in the pyridine ring, 4 to 10
membered monocycloalkyl or bicycloalkyl optionslly interrupted by NH and
optionally substituted by benzyl, =NH, or =0;

R’ represents NR*'R%,
wherein R*! is hydrogen, C).¢ alkyl,

R* is hydrogen, C,s alkyl, phenyl, benzyl, C;s alkenoy], or NR*! R™ may form
piperidino,

or
R* and R® may form,

-R¥.CO-NH-, -R¥-SO-NH-,
R¥-C(=S)-NH- or
R¥-CH;-NH-,

wherein said -R*- represents ~CHR®'-0-, -CH»N R*!., -CO-NR*'., (in which
R is hydrogen, Ci4 alkanoyl, Cys alkoxycarbomyl, Ci alkyl, phenyl, Cys .
alkylsulfonyl, Cy¢ cycloalkylaminocarbonyl, Cy¢ alkylaminocarbonyl, carbamoyl, di
(C1.s alkyDaminocarbony), ~CHy-CHR*?-, -CH=CR*®., (in which R*? is hydrogen,
halogen, mnitro, =xmnino, ciano, benzoylamino, phenylsulfonyl, carbamoyl,
hydroxycarbonyl, Cy.s alkoxycarbonyl, Cy.12 alkylaminocarbonyl, halogen substituted
Cis akylaminocarbonyl, C;s alkmnoylamino, C,s akylamino, d&i(C,s
alkyl)aminocarbonyl, di(Crs alkyDaminoCi4 alkylaminocarbomyl,
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hydroindenylaminocarbonyl, diphenylmethylaminocarbonyl, pymolidinocarbonyl,
Cps alkoxy Cs alkyl amino carbonyl, marpholinocarbonyl, piperazinocarbanyl,
phenylCygalkylaminocarbonyl, Cs¢ cycloalkylaminocarbonyl, hydroxycarbanylC;.
calkylaminocarbonyl,  Cs4 cycloalkylCy.ealkylaminocarbonyl, hydroxyCi.salkyl-
aminocarbony!, carboxyethylaminocarbomyl, methylsulfonylaminocarbonyl, )

-CR*'=N-NH- (R"! is hydroxy, amino, C,.calkanoylamino) or
-CR*=N-C=N- (R® is amino)

or a salt thereof. (‘\
More preferred compound of formmla (I) are those wherein:

R represents

in which R"! is hydrogen, C;.1; alkoxy, ar-O<(CHz).-R'!!,

wherein n represents an integer selected from 1 to 6, and R'" is phenyl, Csy
cycloalkyl;

R’ represents hydrogen;
R? represents 1,2,3,6-tetrahydro-pyridine,
-cn"ﬁ”n-“,

wherein R*! is hydrogen,
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and

R* and R® form, together with the adjacent carbon atom, & 5 to 8 membered
saturated ring interrupted by NH, which ring is optionally substituted by phenyl-Cys
alkyl, C,s alkoxy substituted phenyl- Cy4 alkyl, C,. alkyl, amino, catboxy, C.s
alkylamino, Ci¢ alkoxycarbonyl, di(Cis alkyDamino, benzylamino, Cis
alkylsulfonyl, piperidino C, alkyl carbonyl, or optionally fused by benzene;

or
NRMR®,

wherein R*is hydrogen and
R is (CHp)or NR**'R**(m represents any of integers from 1 to 6)
wherein R**! represents hydrogen, C,5 alky],

R*? represents hydrogen, Cy alkyl, Cys alkanoyl, Cis alkylsubstituted pheny],
benzoyl, C,.¢ alkanoyl, phenylaminocarbonyl, phenylsulfonyl; and

r represents cyano, Cy¢ alkyl optionally substituted by hydroxy or C,¢ alkoxy, or

~(CHgz);NHCOR*!, <(CH2),NHC(=S)R*!

- wheminprep:mentsanyof_integerﬁumltoGandR“mentsCHalknxy,

smino, phenylamino, Ci¢ alkyl, Ci¢ alkylamino, di(Cis alkyDamino, Ciio
cycloalkylamino;

R’ represents amino,
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R* and R® may form,

-R*-CO-NH-, -R“-S0,-NH-,
-R¥_C(=5)-NH- or
-RY.CH,NH-,

wherein said -R*- represents -CHR¥'-0-, -CH;-N R*., -CO-NR*'., (in which
R* is hydrogen, Cig alkanoyl, Ci alkoxycarbonyl, Ci¢ alkyl, phenyl, Ci
alkylsulfonyl, Cy.g cycloalkylaminocarbonyl, C,.¢ alkylaminocarbonyl, carbamoy], di
(C1.¢ alkyDaminocarbonyl), -CH.-CHR*2., -CH=CR*®., (in which R*? is hydrogen,
halogen, nitro, amino, ciano, benzoylamino, phenylsulfonyl, carbamayl, hydraxy-
carbony], Cy slkoxycarbonmyl, Ci.;2 alkylaminocarbonyl, halogen substituted Ci.
alkylaminocarbonyl, Ci.s alkanoylsmino, C,s alkylamino, di(C.s alkyl)amino-
carbonyl, di(Cis alkyl)aminoCy.¢ alkylaminocarbonyl, hydroindenylaminocarbonyl,
diphenylmethylaminocarbonyl, pymolidinocarbonyl, Cys alkoxy Cy alkyl amino
carbonyl, morpholinocarbonyl, piperazinocarbonyl, phenylCy salkyleminocarbony],
Cs ¢ cycloalkylaminocarbany], hydroxycarbony!C; salkyleminocarbonyl, Cs.g cyclo-
alkylC; calkylaminocarbony), hydroxyC;-salkylaminocarbonyl, carboxyethylamino-
carbonyl, methylsulfonylaminocarbonyl,)

CR*=N-NH- ®* is hydroxy, amino, C).salkenoylamino) or
-CR®=N-C=N- (R* is amino)

or a salt thereof.
The preferable compounds of the present invention are as follows or the salt thereof:

7-(2-hydroxyphenyl)-5-(3-piperidinyl)-1,4-dihydro-2H-pyrido[2,3-d][1,3]oxazin-2-
one; .
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2-amino-6-[2-(benzyloxy)-6-hydroxyphenyl]-4-(3-piperidinyTnicotinonitile;
2-amino-6-(2-hydroxy-6-propoxyphenyl)-4-(3-piperidinyl)nicotinonitrile;
2-[6-amino-5-(hydroxymethyl)-4-(3-piperidinyl)-2-pyridiny]}-3-(benzyloxy)phenol;
7-[2-(benzyloxy)-6-hydroxyphenyl]-5-(3-piperidinyl)-1,4-dihydro-2F-
pyrido[2,3d][1,3]oxazin-2-one;
2-amino-6-[2-(cyclopropyimethoxy)-6-hydroxyphenyl}-4-(3-piperidinyl)nicotino-
nitrile trifluoroacetate;
7-(2-hydroxyphenyl)-5-(3-piperidinyl)-3,4-dihydro-1,8-naphthyridin-2(1H)-one;
2-amino-6-[2-(cyclobutylmethoxy)-6-hydroxyphenyl]-4-(3-piperidinyl)nicotino-
nitrile;
2-[6-amino-5-(hydroxymethyl)-4-(3-piperidinyl)-2-pyridinyl}-3-propoxyphenol;
7-(2-hydroxy-6-propaxyphenyl)-5-(3-piperidinyl)-1,4-dihydro-2H-pyride{2,3d][1,3]-
oxazin-2-one;

ethyl 7+(2-hydroxy-6-propoxyphenyl)-2-oxo-5-(3-piperidinyl)-1,2,3,4-tetrahydro-1,8-
naphthyridine-3-carboxylate; ' '
7-(2-hydroxy-6-propoxyphenyl)-5(3-piperidinyl)-3,4-dihydro-1,8-naphthyridin-
2(1E)-one;
2-{6-amino-5-(hydroxymethyl)-4-(3-piperidinyl)-2-pyridinyl}-3-(cyclopropyi-
methoxy)pheaol;
2-{6-amino-5-(hrydroxymethyl)-4-(4-piperidinyl)-2-pyridiny1]-3(cyclopropyl-
methoxy)phenol;
7-2{cyclopropylmethoxy)-6-hydroxyphenyl]-5-(3-piperidinyl)-3,4-dilrydro-1,8-
naphthyridin-2(1H)-one;

ethyl 7-{2(cyclopropylmethoxy)-6-hydroxyphenyl}-2-oxo-5-(3-piperidinyl)-1,2,3.4-
tetrahydro-1,8-naphthyridine-3-carboxylate; :
7-[2{(cyclopropylmethoxy)-6-hydroxypheayl}-5-(4-piperidinyl)-1,4-dihydro-2H-
pyridof2,3-d][1,3]oxazin-2-one;
6’-amino-5"-(hydroxymethyl)}-4-(3-pipesidinyi)-2,2"-bipyridin-3-ol;
7-{2~(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(4-piperidinyl)-3,4-dihydro-1,8-
nsphithyridin-2(1H)-one;
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7-{2-{cyclopropylmethoxy)-6-hydroxyphenyl]-3-fluoro-5-(3-piperidinyl)-1,8-
naphthyridin-2(1H)-one;
7-(2-hydroxy-6-propoxyphenyl)-5-(4-piperidinyl)-1,4-dihydro-2H-pyridof2,3-
d][1,3]oxazin-2-one;
7-[2{cyclopropylmethoxy)-6-hydroxyphenyl]-5-(3-piperidinyl)-1,4-dihydro-2H-
pyrido[2,3-d][1,3]oxazin-2-one;
3-(cyclopropylmethoxy)-2-{5-(3-piperidinyl)-1,4-dihydro-2H-pyrido[2,3-
d](1,3]oxazin-7-yllphenol;

- 2{6-amino-5-(hydroxymethy])}-4-(3-piperidinyl)-2-pyridinyl}-3-(neopentyl-

oxy)pbenol;
2-[6’-amino-5’-(hydroxymethyl)-1,2,5,6-tetrahydro-3,4"-bipyridin-2°-yljphenol;
7{2~(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(3-piperidinyf)-1,8-naphthyridin-
2(1H)-one;
N-{{2-amino-6-{2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-piperidiny{)-3-
pyridinyljmethyl} acetamids;
7-{2-(cyclopropylmethoxy)-6-bydroxyphenyl}-2-oxo-5-(3-piperidinyl)-1,2-dihydro-
1,8-naphthyridine-3-carboxamide;
3-acetyl-7-[2-(cyclopropylmethoxy)-6-hydraxyphenyl]-5-(3-piperidinyl)-3,4-
dihydropyrido[2,3-dlpyrimidin-2(1H)-one;
2-amino-6-f2-{cyclopropylmethoxy)-6-hydroxyphenyl]-4-(4-piperidinyDnicotino-
pitrile;

2-amino-4-[(2-aminoethyl)amino]-6-[2-(cyclopropylmethoxy)-6-hydroxy-
phenyllnicotinanitrile; -
N-{[2-amino-6-[2(cyclopropylmethoxy)-6-hydroxyphenyi]-4-(3-piperidinyl)-3-
pyridinyl}methyl}-N’-propylurea;
7-2-(cyclopropylmethoxy)-6-hydroxyphenyl}-5-(3-pipetidinyl)-3,4-dilydro-
pyrido[2,3-d}pyrimidin-2(1H)-one;

ethyl [2-amino-6-{2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-piperidinyl)-3-

pyridinyllmethylcarbamate;
2-amino-6-{2-hydroxy-6-[(4-methylpentylloxylphenyl}-4-(4-pipexidinyl)nicotino-
nitrile;
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7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl}-2-oxo-5-(3-piperidinyT)-1,2,3,4-
tetrahydro-1,8-naphthyridine-3-carboxamide;
7-{2-(cyclopropylmethoxy)-6-hydroxyphenyl]-N-isopropyl-2-oxo-5-(3-piperidinyl)-
1,2-dihydro-1,8-naphthyridine-3-carboxamide;

ethyl 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-1,4~
dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxylate;
N-{{2-amino-6-[2-(cyclopropylmethoxy)-6-hrydroxyphenyl]-4-(3-piperidinyl)-3-
pyridinyljmethyl}urea;
2-amino-6-(2-bydroxy-6-propoxyphenyl)-4-(4-piperidiny])nicotinonitrile;
N-cyclohexyl-7-{2-(cyclopropylmethoxy)-6-hydroxyphenyl}-2-oxo-5-(3-piperidinyl)-
1,4-dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxamide;
2-amino-6-[2~(cyclobutylmethoxy)-6-hydroxypheryl]-4-(4-
piperidinyDnicotinoniirile;
7-[2-(cyclopropylmethoxy)-6-irydroxyphenyl]-N,N-dimethyl-2-oxo-5-(3-
piperidinyl)-1,4-dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxamide;
2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(1-methyl-3-
piperidinyl)nicotinonitrile;
7{2{mlompyknﬂhmy>ﬁ-hvdrmhmy1]-2-oxo-5-{3-mpmdxnyl}l s4-dihydro-
pyrido[2,3-d]pyrimidine-3(2H)-carboxsmide;

isopropyl [2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl}-4-(3-piperidinyD)-
3-pyridinyl}methylcarbamate;

isopropyl 7-[2-(¢yd°pmw1methm}6-hrtkmwhm¥1]-2-°m—5-(3-plpmdmyl)-l 4
dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxylate;

isobutyl 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-1,4-
dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxylate;

neopentyl  7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl}-2-oxo-5-(3-piperidinyl)-
1,4-dirydropyrido[2,3-d]pyrimidine-3(2H)-carboxylate;

neopentyl [2-amino-6-[2-(cyclopropylmethoxy)-6-hrydroxyphenyl]-4-(3-piperidinyl)-
3-pyridinyljmetivylcarbamate;
2-emino-6-{2-(hexyloxy)-6-hydroxyphenyl]-4-(4-piperidinyl)micotinonitrile; and
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7-{2(cyclopropylmethoxy)-6-hydroxyphenyl]-N-ethryl-2-oxo-5-(3-piperidinyl)-1,4-
dﬂuﬁnuunhkizaqﬂpmimmﬂmaacnihmnbmnmﬁde

The compound of the formula (I) of the present invention can be, but not limited to
be, prepared by combining various known methods. In some embodiments, one or
more of the substituents, such as amino group, carboxyl group, and hydroxyl group
of the compounds used as starting materials or infermediates are advantegeously
protected by a protecting group known to those skilled in the art. Examples of the
protecting groups are described in “Protective Groups in Organic Synthesis (2™
Edition)” by Greene and Whuts.

The compound (I-a)

R" (I.a)
wherein X is CH or N, R", R?, and R’ are the same as defined,
or a galt thereof, can be prepared, for exampls, by the following reaction A

Thsammxmnddf&uﬁmMann

Rﬂ ‘")
in which R'! and R? are the same as defined sbove,

are xeacted with an aldehyde of the formnla R’-CHO(), 8 nitrils of the formula
NCCH;CN (IV), and an ammonium salt such as smmonium acetate. R’ is the same
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as defined above. R¥-CHO(II') can be advantageously used instead of R1-
CHO(TI) in some instances. R*’ can represent esterified R® by ethyl, tertiary butyl or
the like: or other esters or other substituents which can be easily converted to R® by
conventional methods. Hydroxyl group of the compound of the formula (II) is

5 protected by an appropriate protecting group (e.g., benzy!, methoxybenzy, and silyl)
during the reaction, and deprotected afterward. R™ cana]sobeh'eatedbyamdsto
obtain R’

[ + R-CHO + NCCH,CN + CHCONH,
M for R*—~CHO )
(Uy] i v

Ww s

atep 1' stap 3

B
|.| —
DA Y v ™

10
In the sketch ahove, CN at position C-3 can be replaced by carboxylates derived from
tertiery alcohol, such as COOfBu with the use of NCCH-COO1Bu (IV*) instead of
NCCH;CN (IV). In this case the following compound (I-a’) can be obtained.

29 .
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The step 1 and step 1" of the reaction A can be carried out without a solvent or in a
solvent including, for instance, ethers, such as dioxane, and tetrahydrofuren; aromatic
hydrocarbons such as benzene, toluene and xylene; nitriles such as acetomitrile;
amides such as dimethylformamide (DMF) and dimethylacetamide; sulfoxides such
as dimethy] sulfoxide, and others.

The reaction temperature can be optionally set depending on the compounds to be
reacted The reaction tempersture is usually, but not limited to, about 50°C to
200°C. The reaction mey be conducted for, ususally, 30 minutes to 48 hours and
preferably 1 40 24 hours.

The compounds of the general formmla (1), (UD), (II') can be commercially
available, or can be prepared by the use of known techniques.

Step 2 and step 2’ of the reaction A can be carried out for example, under the
hydrogen stmosphere with hydrogeneous catalysis, such as PA-C in a sclvent
including,forinkunce!mm“emylme.ethm,suchudime,md
tetrahydrofirran; aromatic hydrocarbons such as benzene, toluene and xylene; nitriles
such as acctomitlle; amides such ss dimefhylformamide (DMF) and
dimethylacetamide; sulfoxides such as dimethyl sulfoxide, and others.

The reaction temperature can be, but not limited to, about 50°C to 200°C. The
reaction may be canducted for, usually, 30 mimtes to 48 hours and preferably 1 to 24
hours.
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Step 3 and Step 3° of the reaction A can be any kind of conventional reaction starting
from ester to obtain R, e.g., acid treatment, alkali treatment, amidafion, and

hydrogenation: or other reaction such as alkylation or the like to obtain R?,

5 Alternatively, the compound (I-b)

RI
R: NN
|
| N,
-
Y~o )

wherein X, R? and R® are the same as defined sbove and Y is Cy.y; alkyl or
R (CHa)s-, in which R and p are the same as dafined above, or a salt thereof can
10 be obtained by the following reaction B.

The compound (I-b") can be also obtrined in the reaction B.

o
R'I\cu
| N
S 1)

15
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B
&j\j + RCHO + NCCHON + CHCONH,
8n0 tor R"—CHO )
(i-a) an) m ;
R r
—— —— + LY
i
BnO HO Ay ..pd\\
o Y—oO )
| NH, + LY Iqa
Bn0D \Ilp' .
NH,
Y—0
| NH,
Remction B - )

In reaction B, the compound of the formula (1I-8) is reacted with an aldehyde (IIT), a
nitrile (IV) and ammonium acetate under the seme condition a5 the reaction A to
obtain the compound of the formmla (V*). The benzyl protecting groups in the
cmpmmdofﬁigmﬂﬂﬁ:mﬂa(ﬂa)mbemphoedwithmyofappmwiﬂe
protecting group. The protecting group is then removed after the reaction. In the
step 4 of the resction B, the compound (V) is reacted with L-Y, wherein L represents
aleavinggmup.mchuhﬂog:natom&g.,:hloﬁne,bmmineoriodinemm;crclg
arylsulfonyloxy group e.g. benzenesulfonyloxy, polysulfonyloxy, or p-toluede-
sulfonyloxy; and C,-Cy alkylsulfonyloxy group, e.g methanesulfonyloxy and the
like, Y represents C;-Cg alkyl, or -(CHz)-R'* (wherein R'! is the same as defined
above). The reaction with the compound (V) and L-Y cen be camried out in a solvent
including, for instauce, alcohols such 2s methanol and ethanol; ethers, such as

N
r
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dioxane, and tetrahydrofuran (THF); nitriles such as acetonitrile; amides such as
dimethylformamide (DMF) and dimethylacetamide; sulfoxides such as dimethyl
sulfoxide, and others. Optionally, two or more of the solvents selected from the
Iisted above can be mixed and used.

The reaction temperature of the reaction between compound (V) and L-Y can be
optionally set depending on the compounds to be reacted. The reaction temperature
is usually, but not limited to, about —10°C to 200°C and preferably about 10°C to
80°C. The reaction may be carried out for, -usua.lly, 30 minutes to 48 hrs and
preferably 1 to 24 hrs. The reaction can be advantageously conducted in the presence
of a base. Examples of the base include an alkali metal hydride such as sodium
hydride or potassium hydride; alkali metal alkoxide such as sodium methoxide or
sodium cthoxide; alkali metal hydroxide such as sodium hydroxide or potassium
hydroxide; carbonates such as sodium carbonate or potassium carbonate, and
hydrogen carbonates such as sodiom hydrogen carbonste and potassium hydrogen
carbonate; organic amines such as triethylamine.

The step 3 of the reaction B is the same as that of reaction A.

Alternatively, the compound of the formula (J-c) below:

wherein X, R, R, R* and R¥ are the same as defined sbove, can be
advantageously prepsred by the following reaction C.

24
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Reaction C:

Bn Bn RY (cn
I cs, wmn CONH,
X w_
R“ R L Rl' x
i)

First, the compound of the formula (VI) may be reacted with carbon disulfide and
R%-L, (wherein R® represents C,.¢ alkyl and L, represents a leaving group as defined
above ) to obtain the compound of the fornmla (VII). Benzyl protecting group in the
compound of the formula (VI) can be replaced with eny of an appropriate protecting
group. This reaction mey be advantageously conducted in the presence of base, such
as the combination of sodium hydride and dimethyl acetemide.

The resulting compound (VII) may be reacted with cyanoacetamide in the presence
of a solvent and a base. Then the compound (VIII) may be oxidized to yield the
compound (IX). The compound (IX) is then reacted with halogenoacetoamide such
as chloroacetamide in the presence of a base in a solvent. The resulting campound
(X) is reacted with NER*R* (R* and R* sre the same as defined sbove). Finally,
the genersted product is reacted with a base snd is deprotected to obtain the
compound (¥-c).

The solvents nsed in each process of the reaction include, for instance, ethers, such as

T
=¥y.
G“
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dioxape and tetrahydrofuran; aromatic hydrocarbons such as benzene, toluene and
xylene; pitriles such as acetonitrile; amides such as dimethylformaide (DMF) and
dimethylacetamide; sulfoxides such as dimethyl sulfoxide, and others. The above
solvent may be used alone or in combination.

Examples of the base used in the reaction include an alkali metal hydride such as
sodium hydride or potassium hydride; alkali metal alkoxide such as sodium
methoxide or sodium ethoxide; alkali metal hydroxdde such as sodium hydroxide or
potassinm hydroxide; carbonates such as sodium carbonate or potassium carbonate,
and hydrogen carbonates such as sodium hydrogen carbonate and potassitm
hydrogen catbonate; organic amines such as triethylamine.

The reaction temperature can be optioneily set depending on the compound to be
reacted. The reaction temperature, unless otherwise stated above, is about 10°C to
200°C. Each process of the reaction may be conducted for, usually, 30 minutes to 48
hours and preferably 1 to 24 hours.

Amino group at position 2 of the pyridine ring is, if necessary, modified according to
conventional method to prepare other gronps such as alkylamino, alkanoylamino, etc.

25,

When R"! is C) alkylsulfonylamino, Cy¢ alkylamino, di (Cy.-alkyDemino, C1s

alkenoylamino, phenyl C,4 alkylamino, or phenylsulfonylamino, it is derived from
-NH, with the use of canventional methods during the course of reaction A.

The compounds of the formulas (I-a), (I-b) and (J-c) can be further reacted to modify
the substituents at position 2 and position 3 of the pyridine ring to synthesize the
desired compounds in the scope of the present invention. Also, in the cowrse of
reaction A, B, and C sbove, the substitnents at position 2 and position 3 of the
pyridine ring can be modified.
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The amino moiety at position 2 can be modified by the conventional methods ss
follows:
+NH,Z

—NH, ————t =] — —NHZ

wherein L is the leaving group and the same as defined above, Z is benzyl, C,.¢ alkyi,
or phenyl, or NHZ may form saturated 5-6 membered ring optionally contain NH or
O as other heteroatom than the adjacent N atom.

In mnother embodiment, the amino moiety at position 2 can be converted to amide
with the use of acid chloride.

The cyano moiety at position 3 can be converted to carbamoyl by the conventional

alkaline hydrolysis.

The tertiary butoxy carbomyl at position 3 can be easily modified, by the
conventional reactions of ester, to alcohol, carboxyl, snd the like. Alcohol or
carboxy may be further converted to snother substituents by the conventional
methods.

In some embodiment, the substituents of the positions 2 and 3 together form ring
optionally having substituents. Any conventional method or combination of any
conventional methods can be used to form the rings. The examples of forming the
rings are shown below. :
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Yet, in another embodiment, the substituents of the positions 3 and 4 together form
ring optionally having substituents. Any conventional method or combinstion of any
cumwmﬁnmﬂ:nﬂhmhtanbeumﬂtoﬁnnxﬂw:hug.jheemmqmscﬁﬂmmﬁmgﬂm
rings are shown below.
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When the compound shown by the formula (I) or a salt thereof has tautomerie
isomers and/or stereoisomers (e.g, geometrical isomers and conformational isomers),
each of their separated isomer and mixtures are also included in the scope of the
present invention.

When the compound shown by the formula (I) or a salt thereof has an asymmetric
carbon in the structure, their optically active compounds and racemic mixtures are
also included in the scope of the present invention.

Typical salts of the compound shown by the formula (I) include salts prepared by
reaction of the compounds of the present invention with a mineral or organic acid, or
#n organic or inorgamic base. Such salts are known as acid addition and base
addition salts, regpectively.

Acids to form acid addition salts include inorganic acids such s, without Emitation,
sulfirric acid, phosphoric acid, hydrochloric acid, hydrobromic acid, hydriodic acid
and the like, and organic scids, such as, without limiation, p-toluenesulfonic scid,
methanesulfonic acid, oxalic acid, p-bromophenylsulfonic acid, carbomic acid,
succinic acid, citric acid, benzoic acid, scetic acid, and the Hke. '

Base eddition salts include those derived from inorgsnic bases, such as, without
limitation, ammmonium hydroxide, alkaline metal hydroxide, alkalme earth metal
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hydroxides, carbonates, bicarbonates, and the like, and organic bases, such as,
without limitation, ethanolamine, triethylamine, tris(hydroxymethyl)aminomethane,
and the like, Examples of inorganic bases include, sodium hydroxide, potassinm
hydroxids, potassium carbonate, sodium carbonate, sodium bicarbonate, potassium
bicarbonate, calcium hydroxide, calcium carbonate, and the like.

The compound of the present invention or a salts thereof depending on its
substituents, may be modified to form Jower alkylesters or known other esters; and/or
hydrates or other solvates. Those esters, hydrates, and solvates are included in the
scope of the present invention.

The compound of the present invention may be administered in oral forms, such as,
without limitation normmal and enteric coated tablets, capsules, pills, powders,
gramnles, elixirs, tinctures, solution, suspensions, syrups, solid end liquid aerosols
and emulsions. They may also be administered in parenteral forms, such as, without
limitation, intravenous, intreperitoneal, snbcutaneous, intramuscular, and the like
forms, well known to those of ordinary skill in the pharmaceutical srts. The
compounds of the present invention can be administered in intranasal form via
topicel use of suitable intranasal vehicles, or via transdermal routes, using
transdermal delivery systems well known to those of ordinary skilled in the art.

The dosage regimen with the use of the compounds of the present invention is
selected by one of ordinary skill in the arts, in view of a variety of factors, including,
without limitation, age, weight, sex, and medical condition of the recipient, the
scverity of the condition to be treated, the route of administration, the level of
metabolic and excretory fumction of the recipient, the dosage form employed, the
pm‘ﬁculurcompoundmdsaltt.hereof employed.

The compounds of the present invention are prefersbly formmiated prior to
administration together with one or more pharmacenticslly accepteble excipients.
Excipients are inert substances such as, without limitation carriers, diluents, flavoring

>t
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agents, sweeteners, lubricants, solubilizers, suspending agents, binders, tablet
disintegrating agents and encapsulating material.

Yet, another embodiment of the present invention is pharmaceutical formulation
comprising a compound of the invention and one or more pharmaceutically
acceptable excipients that are compatible with the other ingredients of the
formulation and not deleterions to the recipient thereof Pharmaceutical formulations
of the invention are prepared by combining a therapentically effective amount of the
compounds of the invention together with one or more pharmaceutically acceptable
excipients therefor. In making the compositions of the present invention, the active
ingredient may be mixed with a diluent, or enclosed within a carrier, which may be in
the form of a capsule, sachet, paper, or other container. The carrier may serve as a
diluent, which may be solid, semi-solid, or liquid material which acts as a vehicle, or
can be in the form of tablets, pills powders, lozenges, elixirs, suspensions, emulsions,
solutions, syrups, asrosols, ointments, containing, for example, up to 10% by weight
of the active compound, soft and bard gelatin capsules, suppositories, sterile
injectable solutions snd sterile packaged powders.

For oral administration, the active ingredient may be combined with an oral, and
non-toxic, phatmacentically-acceptable carrier, such as, without limitation, lactose,
starch, sucrose, glucose, sodinm carbonate, mannitol, sorbitol, calcium carbonate,
calcium phosphate, calcium sulfate, methyl cellulose, end the like; together with,
optionally, disintegrating agents, such as, without limitation, maize, starch, methyl
cellulose, agar bentonite, xanthan gum, alginic acid, and the like; and optionally,
binding agents, for example, without limitation, gelatin, acacia, nataral sugars, beta-
lactose, com sweeteners, nafural and synthetic gums, acacia, tragacanth, sodium
alginate, carboxymethylcellulose, polyethylens glycal, waxes, and the like; snd,
optionally, lubricating agents, for example, without limitation, magnesium stearate,
sodium stesrate, stesric acid, sodiom oleste, sodinum benzoate, sodinm acetate,
sodium chloride, talc, and the like.
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In powder forms, the carrier may be a finely divided solid, which is in admixture
with the finely divided active ingredient. The active ingredient may be mixed with a
carrier having binding properties in suitable proportions and compacted in the shape
and size desired to produce tablets. The powders and tablets preferably contain from
about 1 to about 99 weight percent of the active ingredient which is the novel
composition of the present invention Suitable solid carriers are magnesium
carboxymethyl cellulose, low melting waxes, and cocoa butter,

Sterile liquid formulations include suspensions, emulsions, syrups and elixirs. The
active ingredient can be dissolved or suspended in a pharmaceutically acceptable
caxrier, such as sterile water, sterile organic solvent, or a mixture of both sterile water
and sterile organic solvent.

The active ingredient can also be dissolved in a suitable organic solvent, for example,
aqueous propylene glycol. Other compositions can be made by dispersing the finely
divided active ingredient in aqueous starch or sodium carboxymethyl cellulose
solution or in suitable oil.

The formulation may be in unit dosage form, which is a physically discrete unit
containing a umit dose, suitable for administration in human or other mammals. A
unit dosage form can be & capsule or tablets, or 2 number of capsules or tablets. A
“mit dose” is & predetermined quantity of the active compound of the present
invention, caleulated to produce the desired therapeutic effect, in associstion with
oﬁeormorenmipimts. The quantity of active ingredient in a unit dose may be
veried or adjusted from ebout 0.1 to about 1000 milligrams or more according to the
particular treatment involved.

Typical oral dosages of the present invention, when used for the indicated effects,
will range from about 0.01 mg /kg/day to about 100 mg/kg/day, preferably from 0.1
mg/kg/day to 30 mg/kg/day, and most preferably from about 0.5 mg/kg/day to about
10 mg/kg/day. In the case of parenteral administration, it has generally proven

13,
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advantageous to administer quantities of about 0.001 to 100 mg /kg/day, preferably
from 0.01 mg/kg/day to 1 mg/kg/day. The compounds of the present invention may
be administered in a single daily dose, or the total daily dose may be administered in
divided doses, two, three, or more times per day. Where delivery is via transdermal
forms, of course, administration is continuous.

The effect of the present compounds was examined by the following assays and
pharmacological tests. '

[IKK-P kinase inhibitory assay]

)

Preparation of IKK-f kinase protein.

A cDNA fragment encoding human IKK-p open reading frame was generated
by PCR with the use of a pair of primers designed from the published
sequence (Woronicz JD et al. (1997) Science 278, 866-869). A template was
obtained from Quickelone cDNA (Clontech) using Elongase™ Amplification
kit (Life Technologies). The DNA fragments generated by PCR were gel-
purified and subcloned into pBluescript. The cDNA fragment cloned in
pBluescript was inserted into pcDNA3.1/His C Kpnl/Notl, and transferred
into pVL1393 Smal/Xbal (Pharmingen) to comstruct a baculovirus transfer
vector. Then the vector, together with the linearized baculovirus
(BaculoGold™, Pharmingen) was used to transfect Sf21 cells (Invitrogen,
San Diego, CA). Generated recombinsnt baculovirus was clomed and
amplified in Sf21 cells, grown in TNM-FH insect cell medium (Life
Technologies, Inc.) supplemented with 10% FCS, 50 g/ml Gentamycin, 0.1%
Pluronic F-68 (Life Technologies, Inc.) as suspension culture (200 ml in 1 L
Erlenmeyer flask; 27°C; 130 mpm). Sf21 cells were infected with this
amplified virus with a multiplicity of infection of 5 following standard
protocols (Crossen R, Gruenwald S (1997) Baculovirus Expression Vector
System Instraction Mammal, Pharmingen Corporation) and harvested 48 hs
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later. The cells were lysed to obtain the produced chimeric protein of IKK-§
kinase fused by histidine (His-tagged IKK-beta).

The preparation of purified GST-IxBa fusion proteins

An expression vector containing the nuvcleotids sequence encoding fusion
protein of GST with amino acid residues 1 to 54 of IxBo under the conirol of
an JPTG-inducible promoter was constructed. The expression vector was
introduced in E. coli and the transformant was cultured and lysed to obtain a
GST-IxBa fusion protein. Then the resulting GST-IxBa fusion protein was
purified and biotinated for kinase assay. '

The measurement of IKK-f kinase activity

The 96-well format kinase assay of IKK-B were performed to test the
inhibitory activity of the compounds of the present invention. First, 5 ul of &
test compound was put in the presence of 2.5% dimethyl sulfoxide (DMSO)
in each well in a U-bottomed 96-well plate (Falcon). For control wells of
background (BG) and total phosphorylstion (TP), 5 pl of 2.5% DMSO was
put. Recombinant IKK-B (final 0.6 pg/mI) and bio-GST-IxBe: (1-54) (final
0.2 pM) were diluted in 25 pl of 2 x kinase buffer B (40 mM Tris-HCY, pH
7.6, 40 mM MgCl, 40 mM p-glycerophosphate, 40 mM p-mitro-
phenylphosphate, 2 mM EDTA, 40 mM creatine phosphate, 2 mM DTT, 2
mM NayVOy, 0.2 mg/mi BSA znd 0.8 mM phenylmethylsulfony] flucride)
aud tronsferred to the S6-well plate. Bio-GST-IcBa (1-54) in 25 ul of 2 x
kinase buffer § without IKK-B was transferred to BG wells. Then 20 pl of
12.5 pM ATP, 62.5 pCi/ml [y-*P] ATP (Amersham Pharmacia Biotech) was
added and the resulting mixture was incubated for 2 hrs at room temperature.
The kinase reactions were terminated by the addition of 150 pl of termination
buffer (100 mM EDTA, 1 mg/nl BSA, 0.2 mg NaNs). One handred and fifty

'ploftheamplewuetmx&:mdtonatreptawdm-couted.whmm

(Steffens Biotechmiche Analys:n GmbH #08114E14FWD) to capture the
biotinylated substrates. After 1 hr of mcubnhm, non-bound radioactivity was
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climinated by washing the wells five times with 300 pl of washing buffer
including 0.9 % NaCl and 0.1% (w/v) Tween-20 with the use of a MW-96
plate washer (BioTec). The bound radioactivity was determined after the
addition of 170 pl MicroScint-PS scintillation cocktail (Packerd) using a
TopCount scintillation counter. '

[Syk tyrosine kinase inhibitory assay for selectivity]

Y

@

Preparation of Syk protein

A cDNA fragment encoding human Syk openreading frame was cloned from
total RNA of human Burkitt’s lymphomsa B cell lines, Raji (American Type
Culture Collection), with the use of RT-PCR method. The cDNA fragment
was inserted into pAcG2T (Pharmingen, San Diego, CA) to construct a
baculovirus transfer vector. Then the vector, together with the linearized
baculovirus (BaculoGoldTM, Pharmingen), was used to transfect Sf21 cells
(favitrogen, Sen Diego, CA).

Generated recombinant baculovirus was cloned and amplified in Sf21 cells.
Sf21 cells were infected with this amplified high titer virus to produce a
chimeric protein of Syk kinase fused by glutathione-S-transferase (GST).

The resulting GST-Syk was purified with the use of glutathione columm
(Amersham Pharmacia Biotech AB, Uppsala, Sweden) according to the
manufacturer’s instruction. The purity of the protein was confirmed to be
more than 90% by SDS-PAGE.

Synthesize of a peptide

Next, a peptids fragment of 30 residues including two tyrosine residues,
KISDFGLSKALRADENYYKAQTHGKWPVKW, was synthesized by a
peptide synthesizer. The N-terminal of the fragment was then biotinylated to
obtain biotinylated activation loop peptide (AL).
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(3) The measurement of Syk tyrosine kinase activity

All reagents were diluted with the Syk kinase assay buffer (50 mM Tris-HCl
(pH 8.0), 10 mM MgCl,, 0.1 mM Na;VO,, 0.1% BSA, 1 mM DTT). First, a
mixture (35 pl) including 3.2 pg of GST-Syk and 0.5 pg of AL was put in
each well in 96-well plates. Then Syl of a test compound in the presence of
2.5% dimethy! sulfoxide (DMSOQ) was added to each well. To this mixture
was added 300 pM ATP (10 pl) to initiste the kinase reaction. The ‘final
reaction mixture (50 pl) consists of 0.65 nM GST-Syk, 3 pM AL, 30 ;M
ATP, a test compound, 025% DMSO, and a Syk kinase assay buffer.,

Themixtﬁrewasincubatedforlhratmomtmpcramre (RT), and the reaction was
terminated by the addition of 120 pl of termination buffer (50 mM Tris-HCl (pH
8.0), 10 mM EDTA, 500 mM NaCl, 0.1% BSA). The mixture was transferred to

streptavidin-coated plates and incubated for 30 min. at room temperature to combina"

biotin-AL to the plates. After washing the plates with Tris-buffered saline (TBS) (50
mM Tris-HC] (pH 8.0), 138 uM NaCl, 2.7 mM KCI) containing 0.05% Tween-20
for 3 times, 100 p! of antibody solution consisting of 50 mM Tris-HCl (pH 8.0), 138
mM NaCl, 2.7 mM KCl, 1% BSA, 60 ng/ml anti-phosphotyrosine monoclonal
entibody, 4G10 (Upstate Biotechnology), which was labeled with europium by
Amersham Pharmacia’s kit in advance, was added and incnbated at room temperature
for 60- minutes, After washing, 100 pl of enhancement solution (Amersham
Pharmm:iaBio.tech)wis added and then time-resolved fluorescence was measured by
multi-label counter ARVO (Wallac Oy, Finland) at 340 nm for excitation and 615
nm for emission with 400 msec of delay and 400 msec of window.

[The measurement of RANTES production in response to TNF-a from A549 cells]
(1) Prepamtion of A549 cells

The A549 lumen hmg epithelium cell lme (ATCC #CCL-885) was
maintained in Dulbecco’s mndi_ﬁed Eagle's medium (D-MEM, Nikken
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Biomedical Institute) supplemented with 10% FCS (Gibco), 100 U/ml
penicillin, 100 pg/ml streptomycin, and 2 mM glutamine (culture medium).
Forty thousand (4 x 10% cells (80 pliwell) were seeded in each well of 96
well flat-bottom tissue culture plate (Falcon #3072). The plate was allowed
to stand for 2 hrs, thus the cells were adhered to the bottom of each well. To
the each well was added 10 pl vehicle (1% DMSQ), serial dilutions of test
compounds in 1% DMSO, or 5 nM Dexamethasone in 1% DMSO as a
reference. The mixture (90 pl/well) was incubated for 1 hr at 37°C. After 1
hr, 1 pg/ml TNF-a (10 pl) in culture medium was added to the mixture to
obtain 100 gl of reaction mixture. The reaction mixture was cultured for 24
hrs to stimulate the cells with 100 ng/ml TNF-ct. Cells with vehicle without
TNli'-asﬁmulaﬁonwerealsoprepared.

Measurement of RANTES production

Then the concentration of RANTES released from the cells in the
supematants of each well was determined using & quantitative sandwich
enzyme immunoassay techmique. First, 2j1g/m] mouse anti-huRANTES mAb
(R&D Systems, #mAb678) in PBS buffer (pH 7.4, 100ul) was put in each
well of 96-well NUNC fluoro plate (Nalge Nunc, New York USA) (Final
200ng/well) and the plate was allowed to stand for ovemight at 4°C to be
coated by the antibody. Bach well of the plate was then washed with 350 pl
wash buffer (0.05% Tween-20, 0.85% NaCl, and 25 mM Tris/HCI pH7.4) for
thres times, Blocking buffer coutaining 1% BSA (Sigma 99% pure, 100 g),
5% sucrose (Nacalai tesque, 99% pure, 500 g), and 0.02% azide (Nacalai
tesque, 100%, 500 g) were added (200 pl) to cach well and then the plate was
allowed to stand for 4 hours to stabilize the coated antibody. Next, 50 ul
supematants of cell culture prepared in (1) above were put in each well of the
96-well NUNC fluoro plate with coated antibody. Recombinant Hnman
RANTES (Pepro Tech, Inc. #300-06) was used as the standard for the
determination of RANTES production (linear range between 1 and 10 ng/ml).
Bu-labelled mouse anti-huRANES mAb (60 ng/ml: R&D Systems,

€5é.re"
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#mAb278) in PBS supplemented by 1% BSA and 0.05% Tween 20 was
added (50 pl) to each well. The reaction mixtures were mcubated at room
temperature for 4 lys. After washing with wash buffer (0.05% Tween-20,
0.85% NaCl, and 25 mM Tris/HC1 pH?7.4, 350 pl/well) for 5 times with the
use of a Sera Washer (Bio-Tech, #MW-96R), the enhancement solution
(DELFIA, #1244-405, 100 pl/well) was added to each well. The plate was
incubated for 10 minutes at room temperature with moderate shaking.
Fluorescent intensity was measured using a DELFIA fluorimeter (Wallac).
Excitation was performed at 340 pm and emission was messured at 615 nm.

[The measurement of TNF-a production in response to LPS from Periphersl blood
mononuclear cells (PBMC)]

1))

Preparation of PBMC

Human PBMC were prepared by first obteining blood from healthy donors
and isolating the cells from the blood. The isolation was done by Ficoll
gradient-centrifugation method using Ficoll Pacque (Pharmacia #17-1440-
02). Within three hours from dopation, the isolated PBMC was used. After
three times washing with PBS, PBMC were resuspended with RPMI 1640
(Nikken BioMedical Institute) supplemented with 10% FCS (Gibco), 100
U/ml penicillin, 100 pghnl streptomycin, and 2 mM glutemine (culture
medium). The cells (1 x 10° in 150 pl/well) were seeded in each well of 96
well flat-bottom tissus culture plate (Palcon #3072). To the each well was
added 20 pl vehicle (1% DMSO), serial dilutions of test compounds in 1%

- DMSO, or 250 nM Dexsmethagsone in 1% DMSO_as a reference. The

mixture (170 pul/well) was incubsted for 1 hr at 37°C. After 1 hr, 20 ng/ml
LPS (30 pl) in culture medium was added to the mixture to obtain 200 pl of
reaction mixture, The reaction mixture was cultured for 7 Ins to stimulate the
cells with 3 ng/m1 LPS. Cells with vehicle without LPS stimulation were also
prepared. The supemnatants of the reaction mixture were then collected.

3L
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Measurement of TNF-a production

The TNF-a concentration in the supernatants was determined using a
DuoSet™ ELISA Development Kit (GenzymeTechne, Minneapolis, USA)
following the manufacturer’s recommendations. First, 4 ug/ml of mouse anti-
human TNF-a Ab in PBS buffer (100 pl) was put in each well of 96-well
plate (NUNC, Maxisorp ™) and the plate was allowed to stand for ovemight
at 4°C to be coated with the sntibody. Each well of the plate was then
washed 5 times with 350 pl of wash buffer containing PBS, 0.05% Tween 20
(Nakalai tesque) using Sera Washer (Bio-Tech, #MW-96R). To each well
was added 300 pl of 1% BSA (Sigma), 5% sucrose in PBS, After 2 hrs
incubation at room temperature, the buffer was discarded, and 50 i of culture
medium was added. Next, 50 pl supematsnt of stimulated cell culture
prepared (1) above was put in cach well of the 96-weil plate. Recombinant
human TNF-¢ (Genzyme Techne) was used as the standard for the
determination of TNF-a production (linear range between 30 and 2,000
pg/ml). The reaction mixtures were incubated for 1 hr at room temperature.
After 5 times washing, 100 ul biotinylated goat anti-human TNF-a antibody
(Genzyme Techne, 300 ng/mI) in 0.1% BSA, 0.05% Tween in PBS (Reagent
diluent) was added to each well, and incubated at room temperature for 1 hr.
After 5 times weashing 100 pul of Streptavidin-conjugated
horseradishperoxidase (Genzyme Teclme, 1/100 in Reagent diluent) was
added to each well. After 20 min, each well of the plate was washed 5 times
with wash buffer (350 pl/well). The substrate of hourseradishpercxidase and
H;0; (TMBZ peroxidese detection kit, SUMILON #ML-~1120T) were added
to the mixture and the midure was aliowed to stand at room temperature.
The reaction was terminated after 10 min by adding 2N H,SOs Optical
density at 450 nm was measured with the use of a microplate reader
(Labosystems, Multiscan Multisoft). Quantification of TNF-o production in
each sample was performed by comparison of optical densities between each
saruple and the standard curve.

il et
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[The measurement of IL-2 production in Jurkat T cells in response to antibody
stimulation]

IL-2 production was measured in Jurkat T cells (B6-1 clone; ATCC # TIB-152) in
response to stimulation with anti-CD3/anti-CD28 antibodies.

1)

@

€)

Preparation of immobilized antibodies
First, anti-CD3 sutibodies (400 ng/well Nichirei, NU-T3 4 pg/ml in 100 pl

Dulbecco’s PBS) were put in each well of 96-well plate (Falcon #3072) and the

plate was allowed to stand for 2 hrs at room temperature to be coated with the
antibody. Each well of the plate was then weshed with 250 ul PBS 3 times.

Preparation of Jurkat cel! culture

Jurkat T cells were cultured in RPMI 1640 medium supplemented with 10%
heat-inactivated fetal calf serum, 2 mM L-glutamine, 100 U/ml penicillin G,
and 100 pg/ml streptomycin (culture medium). Two hundred thousand
(2x10%) cells (190 pliwell) were seeded in each well of 96-well U-bottom
tissue culture plates (Falcon #3077). To each well was added 10 ul vehicle
(02% DMSOQ), serial dilution of compounds in 0.2% DMSO, or 25 nM
cyclosparin A as a reference in 0.2% DMSO. The mixture (200 pl) was
incubated for one hour at 37°C in a humidified 5% CO; enviromment.

Stimulation of the cell

The reaction mixture obtained in (2) (100 ) was put in the each well of the
antibody-immobilized plate prepared in (1). To this well was added auti-
CD28 sntibodies (Nichirei, KOLT-2, 6 pg/ml in cell calture medium, 50
pl/well) and 2.5 pg/ml goat anti-mouse ksppa chain antibodies (Betyl
Laboratories, (Cat#A90-119A) 10 g/l in culture medim, 50 plfwell). Tho
reaction mixtaro in cach well was incabated for 24 hrs st 37°C to stimulate
cells with immobilized anti-CD3 antibodies (400 ng/well) nd amti-CD28
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antibodies (1.5 pg/ml), and then to cross-link receptors on the cells with anti-
mouse kappa chain antibodies (2.5 pg/mi).

Measurement of IL-2 production

The supernatants of the reaction mixture were then collected. The IL-2
concentration in the supematants was determined using a DuoSet™ ELISA
Development Kit (GenzymeTechne, Minneapolis, USA) following the
manufactorer's recommendations. First, 2 pg/ml of mouse anti-hull-2-Ab in
PBS buffer (100 ul) was put in each well of 96-well plate (NUNC, Maxisorp
™) and the piate was allowed to stand for overnight at 4°C to be coated with
the antibody. Bach well of the plate was then washed 5 times with 350 pl of
wesh buffer containing PBS, 0.05% Tween 20 (Nakalai tesque) using Sera
Washer (Bio-Tech, MW-96R). To each well was added 250 ul of 1% BSA
(Sigma) in PBS, 0.05% Tween 20 (dilution buffer). After 2 hrs incubation at
room temperature, the buffer was discarded, and 50 pl of culture medium was
added, Next, 50 ul supematant of stimulated cell culture prepared (3) above
was put in each well of the 96-well plate with coated mouse snti-hmIL-2
antibody. Recombinent Human IL-2 (Genzyme Techne) was used ss the
standard for the determination of IL-2 production (linear rangs between 200
and 5,400 pg/ml). The reaction mixtures were incubated for 1 hr at room
temperature. After 5 times washing, 100 pl biotinylated rabbit anti-hnll-2
antibody (Genzyme Techne, 1.25 pg/ml) in dilution buffer was added to each
well, and incubated at room tempersture for 1 br. After 5 times washing, 100
pl of Streptavidin-conjugated horseradishperoxidase (Genzyme Techne,
1/1000 in dilution buffer) was added to each well. After 20 min, each well of
the plate was washed -5 times with wash buffer (350 ul/well). Substrate and
H,0, (TMBZ peroxidase detection kit, SUMILON #ML-~1120T) were added
to the mixture and the mixture was allowed to stand at room temperature.
The reaction was terminated after 10 min by adding 2N HaSO4. Optical
density at 450 nm was measured with the use of a microplate reader
(Labosystems, Mnultiscan Multisoff), Quamtification of IL-2 production in
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each sample was performed by comparison of optical densities between each
sample and the standard curve.

[Mouse LPS-induced TNF- production]

Eight weeks old BALB/c female mice were placed into two groups, a control group
and a treated group. A solution containing 200 pg/mouse of LPS in 0.9%
physiological salt was administered by intraperitoneal (ip) injection into the control
mice. Mice in the treated group were first injected ip with compounds of the present
invention 30 minutes prior to the LPS injection. Under anesthesia with pentobarbital
(80 mg/kg, i.p.), blood was collected from the posterior venous cavity of the treated
and control mice at 90 min post-LPS injection into 96-well plate containing 2%
EDTA solution. The plasma was separated by centrifugetion at 1800 1pm for 10
minutes at 4°C and then diluted with four times volumes of phosphate buffer saline
(pH 7.4) containing 1% bovine serum albumin. TNF-a concentration in the sample
was determined using an ELISA kit (Pharmingen, San Diego, CA.)

The mean TNF-a level in 5 mice from each group was determined and the percent
reduction in TNF-a levels was calculated. The treated mice showed significant
decrease in the level of TNF-ct as compared to the control mice. The result indicates
that the compounds of the present invention can restrain LPS-induced cytokine
activity.

Resalts in vitro test and Cellular essay result (A549) are shown in Examplés and
tables of the Examples below. The data corresponds to the compounds as yielded by
solid phase synthesis and thus to levels of purity of about 40 to 90%. For practical
reasons, the compounds are grouped in four classes of activity as follows:

In vitro ICso= A (= or <) 0.5pM < B (= ar <) 2 yM < C (=0r <) 10 pM <D
Cellular ICs=A (= or <) 1yM <B (=0r <) 10 pM < C

32
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The compounds of the present invention also show excellent selectivity and strong
activity in other cellular activity and in vivo assays.

[ 1]
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EXAMPLES

The present invention will be described in detail below in the form of examples, but
they should by no means be construed as defining the metes and bounds of the
present invention. .

In the examples below, all quantitative data, if not stated otherwise, relate to
percentages by weight. Proton nuclear magnetic resonance (1H NMR) spectra were
recorded at either 300 or 500 MHz by Bruker DRX-300

500 Bruker UltraShieldTM and chemical shifts are reported in parts per million
relative to tetramethyisilane (TMS). Mass spectra were obtained using electrospray
(ES) ionization techniques (micromass Platform LC).

[Starting componnd 1A]

PO ?
o G
Cr‘,\)(St:ﬂ:iug compound 1A)

A mixture of 2"-hydroxyacetophenone (68.1 g, 0.500 mol), benzylbromide (94.1 g,
0.550 mol) and K,CO; (103 g, 0.750 mol) in acetone (1.0 L) was heated at refhnx,
and the stiming was continued overnight. After cooled to room temperature, the
mixture was concentrated under reduced preasure. The residue was diluted with
water, and extracted with efyl acetate. The separated organic phase was washed
with brine, dried over MgSO,, filtered and concentrated under reduced pressure. The
crude product wes purified by distillation under reduced pressure to give 1-[2-
(benzyloxy)phemyl]ethanone as a colorless oil. (100 g, yield; 88%)

34
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[Starting compound 1B}

To a solution of 2' hydroxyacetophenone (6.79 g, 30 mmol) in ether (200 mL) was
added a solution of bromine (5.00 g, 31 mmol) in ether (20 mL). After being stirred
at room temperature for 30 min, the mixture was diluted with ether (100 mL), and
then washed with saturated aqueous NaHCO; (100 mL) and with brine (100 mL),
successively. The combined organic phase was dried over Na;SQ,, filtered and
concentrated under reduced preasure. The residus was washed with ether and hexane
successively, and dried under reduced pressure to give 1-{2-(benzyloxy) phenyl]-2-
bromoethanone. (8.42 g, yield; 92%)

(Sterting compound 1B)

To a solution of 1-[2-(benzyloxy) phenyl}-2-bromoethanone (2.59 g, 8.5 mmol) and
pyridine (137 mL, 17 mmol) in THF was added tetrabutylanmmonivm hydrogen
difleoride (4.78 g, 17 omol). The reaction mixture was stired under reflux for 22
hrs. I'hcmn:tmmsdlhuedmtheﬂlﬂ(ZSOmL),thenwuhedmtthaqueous
hydrochloncamd(lﬂOmL)mdb:me(lOOmL),mcmvely The organic phase
was dried over Na;SO, filtered and concentrated under reduced pressore. The crude
product was purified by cohurm chromatography on silica gel (hexene/ethyl acetate,
4:1) to give 1-[2-(benzyloxy)phenyl}-2-finoroethancne (688 m, yield; 33%).

N
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[Starting compound 1C}
H
& * __._ .

To & stimed solution of 2'-hydroxyacetophenone (5.000 g 36.724 mmol) in
5 acetonitrile (200 mL) was added potassium carbonate (7.613 g, 55.086 mmol). The
mixture was stirred at 50 °C for 30 min. 4-Nitrobenzyl bromide (8.727 g, 40.396
~ mmol) was added to the mixture, and the stiming was contimed at 50 °C for 12 hrs.
. Potassimmn carbonate (0.508 g, 3.672 mmol) and 4-nitrobenzyi bromide (0.793 g,
3.672 mmol) were added to the mixture and the resulting mixture was stirred at 50 °C
10 for 12 hrs. After cooled to room temperature, the reaction mixture was concentrated
under reduced pressure and diluted with ethyl acetate. The orgamic phase was
washed with water, dried over Na;SO,, filtered, and concentrated. - The resulting
residue wes weshed with hexane to give 1-{2-{(4-nitrobenzyl)oxy]phenyl} ethanoneas

a white solid. (8.900 g, yield; 89%)

(Starting compound 1C)

15
[Starting compound 1D]

el

In a same manner as the method to prepare starting compound 1A, except that
benzylbromide wns'. rephoed' with methoxybenzylchloride, methoxybenzyl-
20 acetophenone was prepared.

(s . -
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[Starting compound 1E]

(Starting compound 1E)

A suspension of (2',6°-dihydroxy)acetophenone (25.0 g, 164 mmol), benzyl bromide
(40 mL, 337 mmol), potassium carbonate (136 g, 986 mmol) and sodium iodide
(25 g, 16 mmol) in acetone (500 mL) was stired 2t reflux overnight The mixture
was concemirated wnder reduced pressure, and diluted with ethyl acetate (500 mL)
end water (250 mL). The separated aqueous phase was extracted with ethyl acetate
(200 mL x 2). The combined organic phase was washed with brine (100 mL), dried
over NaSO,, filtered amd comcentrated under reduced pressive. The residue was
triturated with hexane, collected by filtration, washed with hexane and dried wder
reduced pressure to give 1-[2,6-bis(benzyloxy)phenyIjethznone (24.9 g, yield; 46%).

[Starting compound 1F]

A suspension of 3-hydroxypicolinonitrile (3.00 g, 25.0 mmol), which was prepared
according to “Synthesis” 316 (1983) and “ J. Org. Chem.” 48 1375 (1983), potassium
carbonate (5.40 g, 39.1 mmol) and benzyl bromide (5.10 g, 29.8 mmol) in acctone
(150 mL) was stirred at room temperature for 20 hrs. The reaction mixture was
filtrated and the filtrate was evaporated. Thcresiduewa.gpuﬁﬁedbyeohmn
chromatography on silica gel (ethyl acetate/n-hexane = 1/3 to 1/2) followed by
recrystallization from ethyl acetate/n-hexane = 1/4 to give 3-benzyloxypicolinonitrile
as & colarless solid (4.354 g, vield; 83%).
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+ Melglr —» '
Me
N N (Starting compotmd 1F)

To 2 cold (0 °C) sohition of 3-benzyloxypicolinonitrile (2.50 g, 11.9 nxmmol) in
tetrahydrofirran (100 ml) was added dropwise 0.92M methyl magnesium bromide in
tetrahydrofuran (150 mL, 138 mmol). The mixture was stiored at 0 °C for 30 minutes
and then at room temperature for 4 hrs. The reaction mixture was poured into water
(2000 mL) end acidified with 10% sulfirric acid (500 mL). After being stirred for 30
min, the reaction mixture was poured into saturate aqueous NaHCO; solution slowly
and extracted with ethyl acetate. The orgamic phase was washed with brine, dried
over Na;SOQ,, filtrated, and evaporated. The residue was purified by column
chromatography on silica gel (ethyl acetate/n-hexane = 1/3) to give 1-{2-benzyloxy-
phenyl)-ethanone as a colorless oil (2.49 g, yield; 92%).

[Starting compound 1G] -

To a stirred solution of 1-(2,6-dihydroxyphenyl)ethanone

(50.0 g, 328 mmol) in, acetons (1000 mL) was added potassium carbonate (227 g,
1643 mmo]) and (bromomethyl)cyclopropane (35.1 mL, 361 mmol). The mixture
was stirmed at 50 °C for 2 days. The resction mixture was filtrated on Celite®, and
then the filtrate was concentrated under reduced pressure. The residue was diluted
with water and extracted with ethyl acetate. The separated organic phase was washed
mthmmdbnne,dnedegSO*ﬂhuedmdconcemmedmdﬂreduwd
pressure. The residue was suspended in hexane, Then the suspension was stirred at
80°Cfor30m1hewm“sﬁlm=dandﬂ1eﬁltmemaﬂuwedmeoolto
momtunpﬂatmlhemnlhngwhtesohdmcoﬂectedbyﬂmﬂﬂ,wuhedmth

360,
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hexane, and dried under reduced pressure to give 1-{2-[(cyclopropylmethyl)oxy] —6-
hydroxyphenyl} ethanone as a pale yellow solid (56.3 g, yield; 83%).

Y&E—'Y&t@v

To a stirred solution of 1-{2-[(cyclopropylmethyl)oxy]-6-hydroxyphenyl} ethanone
(56.3 g, 272 mmol) in acetone (1000 mL) was added potassium carbonate (138 g,
1364 mmol), 4-methoxybenzyl chloride (40.9 mL, 300 mmol) and tetrabutyl-
ammonium iodide (202 g, 54.6 mmol). The mixture was stirred at reflux overnight.
The reaction mixture was allowed to cool to room temperature, filtered on Celite®,
and then the filtrate was mcmatadmderrednced_presme. The residue was
diluted with water and extracted with ethyl acetate. The separated organic phase was
washed with brine, dried over MgSQ,, filtered and concentrated under reduced
pressure. Then the resulting white solid was recrystallized from efhanol, collected by
filtration, washed with ethanol, and dded under reduced pressure to give 1-{2-
(cyclopropyimethoxy)-6-[(4-methoxybenzyl)oxy] phenyl}ethanone as & white solid
(792 g, yield; 89%). '

(Startmg compound 1G)

[Starting compound 1H] ’ -

. A -
o —&5 — &
To a stimred solution of 5-nitro-4H-1,3-benzodioxine (10.0 g, 55.203 mmol) in carbon

tetrachloride (70 L) were added N-bromosuccinitmide (10.808 g, 60.723 mmol) and
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2, 2’-azobisisobutyronitrile (0.906 g, 5.520 mmol). The mixture was stirred at
100 °C for 2 hrs. After cooled to room temperature, a solution of sodium ethoxide
(4.884 g, 71.764 mmol) in ethanol (70 mL} was added to the mixture, and the stirring
was continued at room temperature for 3 hrs. The reaction was quenched with water
and extracted with ethyl scetate. The organic phase was washed with brine, dried
over magnesium sulfate, filtered and concentrated under reduced pressure. The
residue was purified by column chromatography on silica gel (hexane / ethyl acetate
= 9/1) to give 4-cthoxy-5-nitro-4H-1,3-benzodioxine as a pale yellow oil (10.8 g,
yield; 87%).

To a stirred solution of 4-ethoxy-5-nitro-4H-1,3-benzodioxine (5.80 g, 25.755 mmol)
in ethanol (15 mL) and THF (10 mL) was added 4N HCI in 1, 4-dioxane (20 mL).
The mixture was stirred at 60.°C for 6 hrs and 90 °C for 6 hrs. After cooled to room
temperature, the resction mixtore was diluted with water and extracted with ethyl
acetate, The organic phase was dried over magnesium sulfate, filtered and
concentrated under rednced pressure. The residve was purified by column
chromatography an silica gel (hexane / ethyl acetate = 9/1) to give 2-hydroxy-6-
nitrobenzaldehyde as a pale yellow oil (4.450 g, yield; quant.).

& — &

To a stirred solution of 2-hydroxy-6-nitrobenzaldehyde (4.5 g, 26.926 mmol) was
added dropwise trimethylsluminom (2M in toluene, 27 ml) under an argon
atmosphere, 'I‘hemixunevv-asstirredltmomtempemureforlm'. The reaction
mixture was poured into a cold (0 °C) aqueous 1N hydrochloric acid and extracted
with ethyl acetate, The organic phase was washed with brine and dried over NazSOy,
filtered and concentrated. The residue was purified by column chromatography on
gilica gel (hexane / ethy] acetate = 9/1) to give 2-(1-hydroxyethyl)-3-nitrapheno! as
an orange oil (4.660 g, yield; 95%).

37F.
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To a stirred solution of 2-(1-hydroxyethyl)-3-nitrophenol (0.300 g, 1.638 mmbl) in
acetone (5 mL) was added potassium carbonate (0.25 g, 1.802 mmol). The mixture
was stirred at room temperature for 15 min, and 4-methoxybenzyl chloride (0.22 ml.,
1.638 mmo]) wes added to the mixture, The mixture was stirred at room temperature
for 2 hrs and at 60 °C for 3 hars. The reaction was quenched with saturated aqueous
ammonium chloride solution and extracted with ethyl acetate. The organic phase
was dried over NagSO,, filtered snd concentrated. The residne was puified by
column chromatography on silica gel (hexane / cthyl acetate = 4/1). The purified
campound was washed with diisopropy] ether to give 1-{2-[(4-methaxybenzyloxy]-
6-nitrophenyl) ethanol as a white solid (0.201 g, yield; 41%).

Nol 0

To 2 cooled (0 °C), stimed solutio of 1-{2-[(4-methoxybenzyloxy]-6-nitro-
phenyl}ethanol (020 g, 0.659 mmol) in dichloromethane (20 mL) were sdded
molecular sieves 4A (1 g), N-methylmorpholine N-oxide (0.15 g, 1.319 nmol) and
tetra-n-propylammonium perruthenats (0.01 g). The mixtore was stirred at room
termperature for 12 trs. The reaction mixture was filtered on Celite®, and the filtrate
was diluted with ethyl acetate. The organic phase was washed with saturated
aqueons ammonjum chloride solution and dried over Na;SO,, filtered and

Ty



10

15

20

38,

WO 0224679 PCT/EPOI/10405
_53.-

concentrated under reduced pressure to give 1-{2-[(4-methoxybenzyloxy]-6-
nitrophenyl} ethanone as a white solid (0.159 g, yield; 80%). The residue was used
for the next step without firrther purification.

0

i 7
To a stirred suspension of 1-{2-[(4-methoxybenzyl)oxy]-6-nitrophenyl}ethanone
(0.50 g, 1.659 mmol) in ethano! was added a solution of emmonium chloride (0.10 g,
1.825 mmol) in water (5 mL) followed by iron powder (0.75 g). The mixture was
stirred at 100 °C for 1 hr. The reaction mixture was filtrated on Celite®. The filtrate
was diluted with ethyl acetate and washed with water. The separated organic phaso
was washed with brine and dried over Na;SO, filtrated and concentrated under
reduced pressure to give 1-{2-amino-6-[(4-methoxybenzyl)oxylphenyl} ethanone as a

yellow solid (0.790 g, yield; 108%). The residus was used for the next step without
further purification.

(Starting compound 1H)

[Starting compound 11]

GO
]
: S AN CEN
' F O
To a eold (0 °C) soltion of 2-fluoro-6-hydroxybenzoic acid(.s.oo £ 32.029 mmol)

in dimetiryl formamide (200 mL) were added N,O-dimethylhydroxylamine hydro-
chlaride (625 g, 64.057 mmol), 1-cthyl-3-(3-dimethylaminopropyl)carbodiimide

-emae
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hydrochloride (9.82 g, 48.043 mmol), 1-hydroxybenzotriazole (5.19 g, 38.435
mmol), and triethylamine (8.93 mL, 64.057 mmol). The mixture was stired at room
temperature for 15 hrs. The reaction mixture was extracted with ethyl acetate and
water. The separated organic phase wes washed with brine, dried over N2;SO,,
filtered and concentrated under reduced pressure. The resulting residne was purified
by column chromatography on silica gel (ethyl acetate / hexane = 2/1) to give 2-
fluoro-6-hydroxy-N-methoxy-N-methylbenzamide as an orange solid (4.320 g, yield;
68%). .

To a stimed solution of 2-fluoro-6-hydroxy-N-methoxy-N-methylbenzamide
(4.320 g, 21.689 mmol) in acetone (50 mL) were added 4-methoxy benzylchlorids
(3.74 g, 23.858 mmol), potassium carbonate (4.50 g, 32.534 mmol), and potassium
iodide (360 mg, 2.169 mmol). The mixture was stirred at reflux for 15 hrs. After
cooled to room temperature, the reaction mixture was filtered, and the filtrate was
concentrated under reduced pressure. The residue was extracted with ethyl acetate
and water. The separated organic phase was washed with brine, dried over NagSO,,
filtered and concentrated under reduced pressure. The resulting residoe was purified
by column chromatography on silica gel (hexane / ethyl acetate = 2/1) to give 2-
fluoro-N-methoxy-6-[(4-methoxybenzyl)oxy]-N-methylbenzamide as a pale yellow
oil (6.926 g, yle.ld, quent.).

F o T F O (Starting compound 1T)
To a cold (0 °C) solution of 2-fluoro-N-methoxy-6-[(4-methoxybenzyl)axy]-N-
methylbenzamide (6.926 g, 21.70 mmol) in tetrshydrofiran (10 mL) was added IN

methy]l magnesium bromide in tetrehydrofioran (43.40. mL, 43.40 mmol). The
reaction mixture was stirred at reflux for 4 hrs. After cooled to room temperature,
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the reaction mixture was quenched with saturated agqueous NaHCO; solution, and
extracted with ethyl acetate. The separated organic phase was washed with water and

brine, dried over N2;8O,, filtered, and concentrated under reduced pressure. The -

resulting residue was purified by column chromatography on silica gel (hexane :
cthyl acetate, 3/1) to give 1-{2-fluoro-6-[(4-methoxybenzyl)oxy]phenyl}ethanone as
a pale yellow solid (1.21 g, yield; 20%).

[Starting compound 1J]

o 5D
O™ —
s” "CoMe (S/\ F\
S COH

A mixture of methyl 3-hydroxy-2-thiophenecarboxylate (5.00 g, 31.61 mmol),
benzyl bromide (3.76 mL, 31.61 mmol), end K;CO; (4.81 g, 34.77 g) in acetone (50
mL) was stirred at reflux for 1.5 hrs. After cooled to room temperature, the mixture
was filtered, and the filtrate was concentrated under reduced pressure. The residue
was purified by column chromatography on silica gel (hexane: ethyl acetete = 15/1 to
5/1) to give methyl 3-(benzyloxy)-2-thiophenecarboxylate as a pale yellow oil
(7.91 g yield: quant).

To a solution of methyl 3-(benzyloxy)-2-thiophenecarboxylate (7.85 g, 31.61 mmol)
in MeOH (32 mL) and THF (16 mL) was added 2 N NaOH (21 mL), and the mixture
was stirred at reflux for 10 hrs, andﬂzmconcmtra:edundu_'mdnnedpmsm'l'hn
residus was dilnted with water, washed with ether. The separated aqueous phase was
acidified with 5N HCL The precipitated solid was collected by filtration, washed
with hexane, and dried under reduced pressure at 60 °C to .give 3-(benzyloxy)-2-
thiophenecarboxylic acid as a yellow solid (6.76 g, yield; 91%).

oy
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To a solution of 3<(benzyloxy)-2-thiophenecarboxylic acid (3.00 g, 12.81 mmol) in
CH;Cl; (30 mL) were added oxalyl chloride (1.34 ml., 15.4 mmol) and DMF -(0.05
mL). The mixture was stirred at room temperature for 1 hr, and concentrated under
reduced pressure. The residue was dissolved in ethyl acetate (10 mL). Then the
solution was added to & mixture of N,O-dimethylhydroxyamine hydrochloride (1.50
g 15.37 mmol) and K;COy (3.54 £, 25.62 mmol) in ethyl acetate (30 mL) and water
(30 mL) at 0 °C. The mixture was vigorously stirred at 0 °C for 0.5 hrs, and at room
temperature for 1.5 hrs. The organic phase was separated, washed with 1 N HCl,
saturated NaHCO,, and brine, dried over N2;SO,, filtered, and evaporated. The
residue was purified by column chromstography on silica gel (n-hexane/ethyl acetate
= 2/1) to give 3-(benzyloxy)-N-methoxy-N-methyl-2-thiophenecarboxamide as a
pale yellow solid (3.473 g, yield; 98%). -

;T fo}

To a cold (0 °C) sohution of 3benzyloxy)-N-methoxy-N-methyl-2.thiophene-
carboxamide (3.47 g, 12.50 mimol) in THF (50 mL) was added 2 solution of methyl-
magnesium bramide in THF (1 M, 35 mL). After being stimred &t 0 °C for 1 I, the
reaction mixture was quenched with saturated aqueons NHCI solution, diluted with
water, and extracted with ethyl acetate. The separated organic phase was washed
with brine, dried over N2;SO,, filtered and evaporated. The residue was purified by

(Starting compound 1))
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column chromatography on silica gel (hexane/ethy] acetate/CH,Cl; = 3/1/1) followed
by recrystallization from n-hexane/ethyl acetate to give 1-[3-(benzyloxy)-2-
thienyl]ethanone as a white solid (2.592 g, yield; 89%).

[Starting compound 2A]

| ;"b BFEN

H

To a cold {0 °C) suspension of lithium aluminum hydride (2.44 g, 64 mmol) in THF
(40 mL) was added methyl 1-benzyl-5-oxo-3-pyrrolidinecarboxylate (5.00 g, 21
mmol). The reaction mixture was stirred at room temperature for 5 hrs. To the
reaction mixture were added water (2.5 mL), 15% aqueous sodium hydroxide
solution (2.5 mL), and water (7.5 mL), successively. The mixture was filtered
through Celite®. The filtrate was concentrated wnder reduced pressure to give (1-
benzyl-3-pyrrolidinyl)methanol. (4.16 g, yicld; quant.)

o

OH

To a suspension of PA(OH); (0.4 g) in mefhanol (30 mL) was added (1-benzyl-3-
pyrrolidimyljmethanol (4.16 g 21 mmol). The reaction mixture was stirred under a
hydrogen atmosphere for 24 hours. The reection mixture was diluted with ethyl
acetate (200 mL), then filtered through a Celite®. Ths filirate was concentrated under
reduced pressure to give 3-pyrolidinylmethsriol (2.33 g, yield; quant).



10

15

20

- WO 02724679 ) PCT/EP01/10403

-58 -

o At — o
oM

To a solution of 3-pyrrolidinylmethanol (2.33 g, 21 mmol) and triethylamine (4.8
mL, 35 mmol) in dichloromethane (60 mL) was added di(tert-butyl) dicarbonate
(5.3 g, 24 mmol) at 0 °C. The reaction mixture was stirred at room temperature for
26 hrs. The mixtore was diluted with ethyl acetate (200 mL), and washed with IN
HC1 (100 mL), with a saturated aqueous NaHCO; solution (100 mL) and with brine
(100 mL), successively. The organic phase wes dried over N2;SO,, filtered, and
concentrated under reduced pressure to give tert-butyl 3-(hydroxymethyl)-1-
pyrrolidinecarboxylate (4.06 g, yield; 96%).

To a cold (0 °C) mixture of tert-butyl 3-(hydroxymethyl)-1-pyrrolidinecarboxylate
(4.0 g, 20 mmol), dichloromethane (100 mL), dimethy] sulfoxide (20 mL) and tri-
ethylsmine (169 ml, 121 mmol) under s argon stmosphere was added sulfir
trioxide-pyridine complex (9.63 g, 60 mmol). The reaction mixture was allowed to
wmmmmmpmmdthoshmgmmedﬁnlhr The mixtare was
Mmﬁﬁu@ﬂOmL)mdaMedaqumNaHCO;mhﬁm(lOﬂmL)
The separated aqueous phase was further extracted with ether (100 mL x 2). The
eombineduxganicphmm'wmhedwiﬂulNaqueousHClsohﬁm(lOOmL),

satm:teduqueousNaHCO;soluhon(lOOmL),andhnm(lOOmL),mﬂy
mMpMemmdmNmsmﬂmdmdmmmwm
pressure (5.32 g, yield; quant.).
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[Starting compound 2B]

To a cooled (0 °C), stirred solution of 3-piperidinecarboxylic acid (100.000 g,
774233 mmol) in dioxans (400 mL) were added 2N NaOH (400 ml., 800 mmol) and
di-tert-butyl dicarbonate (168.978 g, 774233 mmol). The mixture was allowed to
warn to room temperature, and the stiring was continued for 12 hrs. The mixture
was concentrated under reduced pressure. The residue was diluted with water and
acidified (pH 3-4) with aqueous 1N HCI solution. The resulting solid was coltected
by filtration. The white solid was dissolved in cthy] acetate and washed with water.
The separated organic phase was dried over Na;SO,, filtered, and concentrated. The
resulting solid was suspended in hexane and collected by filtration, and dried wnder
reduced pressure to give 1-(tert-butoxycarbonyl)-3-piperidine carboxylic acid as a
white solid. (156 g, yield; 88%)

- A
A

To a cold (0 °C) solution of 1-{tert-butoxycarbomyl)-3-pipezidine carboxylic acid
(7.000 g, 30.531 mmol) in dichloromethane (200 mL) including triethylamine (4.681
mL, 33.584 rumol) were added benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium
hexafhiorophosphate (15.885 g, 30.531 mmol), N,0-dimethylhydroxyamine (3.276
g 33.584 mmol) and triethylamine (4.255 mL, 30.531 mmol) successively. The
mixture was allowed to wam to room temperature, and the stizring was continued for
12 brs. The reaction mixture was dituted with dichloromethane and washed with an
aqueous IN HCl solution, saturated aqueous NaF{CO; solution,-and brine,
successively, The organic phage was dried over NaaSQOy, filtered, and concentrated.
The resnlting residue was purified by column chromatography on silica gel
(chloroform/ethyl acetate = 10/1-9/1) to give 3-{[methoxy(methyl)amino]carbonyl}-
1-piperidine-carboxylic acid tert-buty] ester 2s a white solid. (8.050 g, yield;96%)
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To a cooled (-15 °C), stirred suspension of lithiumn aluminum hydride (4.355 g
114.743 mmol) in diethyl ether (500 mL) was added dropwise a solution of 3-
{[methoxy(methyl)amino]carbonyl}-1-piperidine-catboxylic acid tert-butyl ester
(25.000 g, 91.795 mmol) in THF (150 mL) over 30 min. The reaction mixture was
quenched with aqueous IN potassium hydrogen sulfate (300 mL), and extracted with
a 1:1 mixture of diethyl ether and ethyl acetate. The organic phase was dried over
MgS0s, filtered, and concentrated under reduced pressure to give 3-formyl-
piperidine-1-carboxylic acid tert-butyl ester, which was used for the next steps
without firrther purification. (22.56 g, yield; quent.)

(Starting compound 2B)

[Starting compound 2C]

To a cooled (0 °C) and stirred solution of nipecotinic acid (3.0 g, 23.3 mmol) in 1,4-
dioxene (12 mL) was added 2N NaOH solution (24.0 mL, 48.0 mmol) followed by a
solution of benzyl chloroformate (3.96 g, 23.2 mmol) in 1,4-dioxane (12 mL). The
reaction mixture was allowed to wam to room temperature, and the stiring was
contimied for 3hrs. The mixture was concentrated under reduced pressure. The
residne was diluted with water and acidified with 15 HCI (pH 3-4). ‘The mixture was
extracted with ethyl acetate, and the separsted organic phase was washed with brine,
dried over Na;SO,4, filtered, and evaporated. The resulting white solid was
suspended in hexane, collected by filtration, washed with hexme, and dried under
reduced pressure to give 1-[(benzyloxy)carbonyi}-3-piperidinecarboxylic acid as a
white solid (4.4 g, yield; 71%).
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To a cooled (-15 °C to =20 °C) and stirred solution of 1-[(benzyloxy)carbonyi]-3-
piperidinecarboxylic acid (4.0 g, 152 mmol) in dry THF (50 mL) including
5  methylmorpholine (2 mL) was added dropwise a solution of isobuty! chlorofotmate
(2.28 g, 16.7 mmol) in THF (10 mL). After the mixture was stirred at the same
€, temperature for 20 min, a solution of N,O-dimethylhydroxylamine hydrochloride
(1.63 g, 16.7 mmol) in THF (20 mL) including methylmorpholine (2 mL) was added.
The reaction mixture was allowed to warmm to room temperature, and then stirred for
10 16 hrs. The reaction mixture was concentrated under reduced pressure and
partitioned between ethyl ecetate and water. The separated organic phase was
washed with 1N HC, saturated NaHCO;, and brine, successively. The organic phase
was dried over Na;SQ,, filtered, and concentrated under reduced pressure to give
benzyl 3-{[methoxy(methyl)amino]carbonyl}-1-piperidinecarboxylate as a colorless

15  oil (4.7 g yield; quant).

L -2
O
g

To a cooled (78 °C) suspension of lithium aluminum hydride (0.70 g, 18.4 mmol) in
20 dry THF (100 mL) under an. argon atmosphere was added dropwise a solution of
benzyl 3-{(methoxy(methyl)amino]carbomyl}-1-piperidinecarboxylate (4.5 g, 14.7
mmo]) in THF (30 mL), and the stirring was continued at —78 °C for 45 min. The
reaction mixture was quenched with 0.5N KHSO, (130 mL), and then extracted with
ether. The separated organic phase was dried over MgSO,, filtered, and concentrated
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under reduced pressure to give benzyl 3-formyl-1-piperidinecarboxylate as a
colorless oil (0.54 g, yield; 82%).

[Starting compound 2D}

To 2 cold (0 °C) mixture of 3-aminocyclohexane-carboxylic acid (10.0 g, 69.8 mmol)
in 1,4-dioxane (100 mL) and 2N NaOH (100 mL) was added di(tert-butyl)
dicarbonate (15.2 g, 69.8 mmol). The mixture was stirred at room temperature for
1.5 hrs, and then neutralized with 2N HCL The resulting mixture was concentrated
under reduced pressare. The residue was acidified with 2N HCl and extracted with
cthyl acetate. The separated organic phase was washed with brine, dried over
NSO, filtered and evaporated. The residual solid was tritnrated with hexane,
collected by fitration, and dried under reduced pressure to give 3-[(tert-
butoxycarbonyl)amino)cyclohexanecarboxylic acid as a white solid (8.00 g, yield:

T -

To a cold (0 °C) solution of 3-[(tert-butoxycarbonyl)amino]-cyclochexanecarboxylic
acid (5.00 g, 20.6 mmol) in CH2Clz (50 mL) including triethylamine (3.1 mL, 222
mmo]) were added benzotriazol-1-yloxytris(pyrrolidino)phosphonium  hexa-
finorophosphate (10.7 g, 20.6 mmol), N,0-dimethyThydroxyamine hydrochlaride
221 g, 20.6 mmol) and ByN (32 mL, 23.0 mmol) successively. The resulting
mixture was allowed to warm to room temperature, end the stirring was continued for
18hrs. The reaction mixture was diluted with CH;Cl; and washed with IN HC],
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saturated aqueous NaHCO; solution, and brine, successively. The organic phase was
dried over Na;SO;, filtered, and eveporated. The residue was purified by colunm
chromatography on silica gel (hexane/ethyl acetate = 1:1) to give tert-butyl 3-
{[methoxy(methyl)amino]cerbonyl} cyclohexylcarbamate as a colorless oil (5.39 g,

5 yield; 92%).
.9
_OMe
- ¥

To a suspension of NaH (60%, 340 mg, 8.38 mmol) in THF (10 mL) was added
10 dropwise a solution of tert-butyl 3-{[methoxy(methyl)amino]carbonyl}cyclo-
hexylcarbamate (2.00 g, 6.98 mmol) in THF (10 mL)followed by methyl iodide
(1.09 g, 7.68 mumo). The mixture was stirred at 60 °C for 0.5 br. After cooled to
room tempersture, the mixture was poured into water and extracted with ethyl
acetate. The organic phase was washed with brine, dried over NazSO,, filtered and
15  cvaporated The residue was purified by column chromatography on silica gel
(hexane/ethyl acetate = 1/1) to give tert-butyl N-[3-(N-methoxy-N-methyl-
carbamoyT)cyclohexyl]-N-methylcarbemate as a colorless oil (1.94 g, yield; 93%).

gr\h - - r
— T
ONa

L ' . -
20 * (Starting compound 2D)

To & cold (0 °C) suspension of LiAIH, (380 mg, 9.9 mmol) in Et;O (40 mL) was
added drapwise a solution of tert-butyl N-[3-(N-methoxy-N-methylcarbamoyl)cyclo-
hexyl}-N-methylcarbamate (2.38 g, 7.92 mmol) in Et;O (40 mL) over 10 min. The
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reaction mixture was stirred at 0 °C for 0.5 hr, and quenched with 1IN KHSO, (100
mL). The organic phase was separated, dried over MgSO, and evaporated to give
tert-butyl 3-formylcyclohexyl{(methyl)carbamate as a colorless oil, which was used
for next step without purification (1.66 g, yield;87%).

[Starting compound 2E]

To a cold (0 °C) solution of ethyl nipecotate (7.86 g, 50 mmol) in CH;Cl, (120 mL)
was added di-tert-butyl dicarbonate (11.46 g, 52.5 mmol). The resulting mixture was
stirred at room temperature for 4 hrs. The reaction mixture was diluted with & 5%
aqueous NaHCO; solution. The organic phase was separated, dried over MgSO,,
filtered and evaporated under reduced pressure to give 1-tert-butyl 3-ethyl 1,3-
piperidinedicarboxylate (12.8 g, yield; quant).

ALK

+ Mol ——po

To 2 cold (78 °C) solution of lithium diisopropylamide (LDA) (23.3 mmol) in THF
(10 mL) under an argon atmosphere was added dropwise a solution of 1-tert-butyl 3-
ethyl 1,3-piperidinedicarboxylate (3.0 g, 11.6 mmol) in THF (5 mL), then stirred at
-50 °C for 2 hrs. To the resulting mixture was added a solution of Mel (1.98 g, 14
mmol) in THF st —50 °C. The resction mixture was allowed to wam to room
temperature, and quenched with satursted aqueous NH,Cl solution. The mixture was
acetate and water. The organic phase was separated, dried over MgSQO,, filtered and
concentrated under reduced pressure. The crude product was purified by columm
chromatography on silica gel (hexane:ethy! acetate, 9:1) to give 1-tert-butyl 3-ethyl
3-methyl-1,3-piperidinedicarboxylate as s pale yellow oil (227 g, yield; 72%).
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To 2 cold (-20 °C) solution of l-tert-butyl 3-ethyl 3-methyl-1,3-piperidinedi-
carboxylate (2.3 g, 8.48 mmol) in dry THF was added LiBH; (2M in THF, 10.6
mmol), and the stirring was continued overnight. The reaction mixture was allowed
to wamm to room temperature. Therﬁctianmixtmewascooledbyicewatnand
acidified (pH 5-6) with aqueous IN HCl. The mixtare was concentrated under
reduced pressure, then extracted with ethyl acetate. The organic phase was separated,
dried over MgSQ,, filtered, and evaporated. The crude product was purified by
column chromatograpby on silica gel (hexane: ethyl acetate, 4:1-3:1) to give tert-
butyl 3-(hydroxymethyl)-3-methyl-1-piperidinecarboxylate as a coloriess oil form
(1.5 g, yield; 78%).

ALK
—_—
To an ice water cooled solution of tert-butyl 3-(hydroxymethyl)-3-methyl-1-
piperidinecarboxylate (1.5 g, _6.6 mmol) in CH;Cl2 were added DMSO (7.1 g, 91.6
mmol), Et;N (5.5 mL, 39.8 mmol), and sulfur trioxide-Pyridine complex (3.1 g, 199
mmol) successively. The mixture was stirred at room temperature for 1hr. The
reaction mixture was diluted with ether, purified by cohumm chramatography on silica

gel (bexane:ethyl acetate, 5:1 — 4:1) to give tert-butyl 3-formyl-3-methyl-1-
piperidinecarbaxylate as a colorless oil form (1.3 g, yield; 86%).

(Starting compound 2E)

1Y
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[Starting compound 2F]

Se gaey

COyle

To a solution of 1,3-cyclohexanedicarboxylic acid (10 g, 58 mmol) in MeOH (5'0
mL) was added cone. Ha80; (2 mL). Then the mixture was stirred at room tempera-
ture for 4 hrs. The mixture was concentrated under reduced pressure, and then
partitioned between ethyl acetate and a saturated aqueous NaHCO; solution. The
organic phase was washed with brine, dried over Na;SO4, and evaporated to give
dimethy! 1,3-cyclohexanedicarboxylate as a colorless oil (11.6 g, yield; quant). Toa
solution of dimethyl 1,3-cyclohexsnedicarboxylate (11.6 g, 57.9 mmol) in MeOH (58

mL) was added a IN NaOH solution (58 mL) dropwise over 1 br at 0 °C. The

resulting mixture was stirred at 0 °C for 0.5 hrs, and at room temperature for 2 hrs.
The mixture was concentrated under reduced pressure, and the residual solution was
partitioned between ethyl acetate and water. The aqueous phase was separated,
acidified with cone. HCI (15 mL), saturated with NaCl, and then extracted v:rith ethyl
acetate. The extract was dried over Na;SO,, filtered and concentrated under reduced
pressure to give 3-(methoxycarbonyl)cyclohexanecarboxylic acid as a colorless oil
(6.16 g, yield; 57%).

-

To a cold (-78 °C) solution of 3-{methoxycarbonyl)cyclohexanecarboxylic acid
(125 g, 6.71 mmol) in TBF (20 mL) was added BH;-Me;S (0.7 mL, 7.38 mmol).
The resulting mixture was stirred at —78 °C to room temperature overnight. The
reaction mixture was quenched with a satvrated aqueous NH,Cl solution and

-~



10

15

‘s

WO 02724679 PCT/EP01/10405

-67 -

extracted with ethyl acetate. The organic phase was washed with brine, dried over
Ne;SO,, and evaporated. The residue was purified by column chromatography on
silica gel (n-hexane/ethyl acetate = 2/1) to give methyl 3-(hydroxymethyl)cyclo-
hexanecarboxylate s a colorless oil (845 mg, yield; 73%). To a solution of methyl
3-(hydroxymethyl)cyclohexanecarboxylate (840 mg, 4.88 mmol) in E5N (4.4 ml, 32
mmol) and DMSO (10 mL) was added sulfur trioxide-pyridine complex (2.56 g, 16.1
mmol). The mixture was stirred at room temperature for 1 hr. The reaction mixture
was partitioned between ethyl acetate and water. The organic phase was washed with
brine, dried over Na;SO,, filtered and evaporated. The residue was purified by
column chromatography on silica gel (n-hexane/ethyl acetate = 2/1) to give methyl 3-
formylcyclohexanecarboxylate as a pale yellow oil (795 mg, yield; 96%).

[Starting compound 2G]

- Iy
N
—_—
L = M
To & suspension of methoxymethylphosphonium chloride (5.14 g, 15 mmol) in THF
(18 mL) was added potassium tert-butoxide (1.98 g, 15 mmol) at 0 °C, end the
mixture was stimed at 0 °C for 0.5 hr. A solution of tert-butyl 3-formyl-1-
piperidinecarboxylate (2.13 g 10 mmol) in THF (8 mL) was added dropwise at
=20 °C, and the resnlting mixture was stirred at 0 °C to room temperature overnight.
The mixture was partitioned between toluene and water. The seperated organic
phase was washed with brine, dried over NaSO,, filtéred, and evaporsted.
Pwrification by column chromstography on silica gel (hexane/ethy] acetate = 5/1)
gave tert-butyl 3-(2-methoxyethenyl)-1-piperidinecarboxylate as a colorless cil
(1.16 g, yield; 48%).
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N

Gio  (Starting compound 2G)

]

tert-Butyl 3<(2-methoxyethenyl)-1-piperidinecarboxylate (1.16 g, 4.81 mmol) was
dissolved in 90% formic agid (2 mL). The mixture was stired at room temperature
for 40 min. The mixture Was then pattitioned between ethyl acetate shd saturated
aqueons NaHCO; solution. The separated organic phase was washed with brine,
dried over Na;SO,, filtered and evaporated. Purification by column chromatography
(hexane/ethy] acetate = 4/1) gave tert-butyl 3-(2-oxoethyl)-1-piperidinecarboxylate as
a colorless ol (652 mg, yield; 60%). .

v |\| =‘

IStarting compound 2H] .

e
XL — K

Q" 0

To & cold (0 °C) mixture of 3-methoxycarbonyl 4-piperidone HC1 (10 g 51.6 mmol)
aud triethylamine (10.8 mL, 77.5 mmol) in dichloromethane (100 mL) was added &
solution of di-tert-butyl dicarbonate (11.8 g, 54.2 mmol) in dichloromethane (100
ml). The mixture was stirred st room temperature for 2 hrs and concentrated under
reduced pressure. The residue was quenched with water, extracted with ether, dried
over MgSO,, filtered, and evaporated to give 1-tert-butyl-3-methyl 4-oxo-1,3-
piperidinedicarboxylate, which was used for the next reaction without further
purification. (14.9 g, yield; quant.)
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To a cold (0 °C) solution of 1-tert-butyl 3-methyl 4-0x0-1,3-piperidinedicarboxylate
(134.0 g, 520.8 mmol) in methanol (800 mL) was added NaBH, (9.85 g 260.4
mmol) portionwise. The resulting mixture was stirred overnight to be allowed to
warm to room temperature. The solvent was removed under reduced pressure, the
residue was dissolved into ethyl acetate, washed with brine, dried over MgSQ,,
filterd, and concenirated under reduced pressure to give 1-tert-butyl 3-methyl 4-
hydroxy-1,3-piperidinedicarboxylate, which was used for the next reaction without
further purification. (120.8 g, yield 90%)

Mgiok o™

To a cold (0 °C) solution of I-tert-butyl 3-methyl 4-hydroxy-1,3-piperidine-
dicarboxylate (1,64 g, 6.32 mmol), 4-dimethylaminopyridine (16.0 mg, 0.13 mmol),
and triethylamine (2.64 mL, 19.0 mmol) in dichloromethane (25 mlL) was added
dropwise triflucroacetic anhydride (1.12 mL, 7.91 mmol). The reaction mixture was
stirred 8 room temperature for 40 hrs. The reaction was quenched with 10% KoCOs
solurtion, extracted with CHCly. The separated orpanic phase was washed with brine,
dried over MgSO,, filtered and evaporated wunder reduced .pressure. The crude
product was purified by silica gel column chromatography (hexane: ethyl acetate =
5:1) to give 1-tert-butyl 3-methyl 5,6-dihydro-1,3(2H)-pyridinedicarboxylate as a
pale yellow oil. (707.4 mg, yield 46%)

Ue
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Ik 1%
XY

To a cold (20 °C) solution of I1-tert-butyl 3-methyl 5,6-dihydro-1,3(2H)-
pyridinedicarboxylate (700.0 mg, 2.90 mmol) in dry toluene (40 mL) was added a
solution of diisobutylaluminum hydride in toluene (1.5M, 4.83 mlL, 7.25 mmol)
dropwise under an argon atmosphere. The reaction mixture was stirred at 0 °C for 30
min and then stirred at room temperature. The reaction was quenched by an addition
of water and the stiring was continued for additions]! l1hr. The precipitated
aluminum salts were filtered off The flirate was diluted with saturated NH,Cl
solution, extracted with ethyl acetate. The separated organic phase was washed with
brine, dried over MgSO,, filtered and evaporated to give tert-butyl 5-
(hydroxymethyl)-3,6-dihydro-1(2H)-pyridinecarboxylate, which was used for the
next reaction without firther purification. (580.0 mg, yield 94%)

B K
g — ot

HO (Starting compound 2H)

To  solution of tert-butyl S-(hydroxymethyl)-3,6-dihydro-1(2H)-pyridinecarboxylate
(14.65 g 68.69 mmol) in dichloromethme was added MnO; (89.58 g, 1030.36
mmol), then stirred overnight at room temperature, The reaction mixture was filtered
through Celite®, the filtrate was concentrated under reduced pressure to give tert-
butyl 5-formyl-3,6-dihydro-1(2H)-pyridinecarboxylate, which was pure enough to be
used for the next reaction. (13.55 g, yield 94%)
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Example 1-1

(1) A mixture of 2*-benzyloxyacetophenone (starting compound 1A) (10.00 g, 44.19

mmol), tert-butyl 3-formyl-1-piperidine carboxylate (starting compound 2B)

s (10.37 g, 44.61 mmol), malononitrile (3.21 g, 48.61 mmol), and ammonium acetate

(17.03 g, 220.97 mmol) in toluene (50 mL) was stirred at 150 °C for 2 hrs. After

cooled to room temperature, the reaction mixture was diluted with ethyl acetate. The

organic phase was washed with water and saturated brine, dried over Na;SQ, filtered

and concentrated. The residue was purified by column chromatography on silica gel

(: 10 (hexane/ethyl acetate = 2/1). The purified compound (yellow oil) was recrystallized

from ethanol to give tert-butyl 3-{2-amino-6-[2-(benzyloxy)phenyl}-3-cysno-4-
pyridinyl}-i-piperidinecarboxylate as a white solid. (5.83 g, yicld; 27%).

-

(2) A mixture of tert-butyl 3-{2-amino-6-[2-(benzyloxy)phenyl]-3-cyano-4-
pyridinyl}-1-piperidinecarboxylate (2.160 g, 4.457 mmol) and 10% Pd-C (0.720 g)
in ethy] acetate (30 mL) wes stirred at room temperature for 2 days under & hydrogen
atmosphere (3 atm). The mixture was filtrated with Celite® and the filtrate wes

20  concentrated under reduced pressure. The residus was recrystallized from diethyl
ether to give tert-butyl 3-{2-amino-3-cyano-6-(2-hydroxyphenyl)-4-pyridinyl}-1-
piperidinecarboxylate as a white solid. (0,180 g, yield; 10%)

15




10

15

WO 02724679 PCT/EP01/10405

-72-

(3) To a stirred solution of tert-butyl 3-[2-amino-3-cyano-6-(2-hydroxyphenyl)-4-
pyridinyl)-1-piperidinecarboxylate (0.170 g, 0.431 mmol) in dioxane (30 mL) was
added 4N HCl in dioxane (3 mL). The mixture was stirred at room tempersture for
12 hrs. The resulting precipitates were collected by filtration and the filtrate was
washed with dioxsne to give 2-amino-6-(2-hydroxyphenyl)-4-(3-piperidinyl)-
nicotinonitrile hydrochloride(0.075 g, yield; 53%).

Molecular weight: 330,82

Mass spectrometry: 295 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-A/(Jarkat)-A

'H-NMR(300 MHz, DMSO-d6): 1.81 — 1.89 (4H, m), 2.88 - 2.92 (1K, m), 3.31 -
3.40 (4H, m), 6.89 — 6.94 (2H, m), 7.32 - 7.38 (1H, m), 7.43 (1H, s5), 8.05 (1H, d, T =
7.4 Hz), 8.83 ~8.85 (1H, br 5), 9.45 - 9.47 (1H, br 5).

Example 1-2
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With the use of starting compound 2A instead of 2B, 2-amino-6-(2-hydroxyphenyl)-
4-(3-pirrolidinyl)nicotinonitrile triflucroacetate was prepared in a similer manmer as
described in Example 1-1.

Molecular weight: 394.36

Mass spectrometry: 281 (M +H)*

In vitro activity grade: A

Cellular activity grade: (A594)-A/(Jurkat)-B

"H-NMR(500 MHz, DMSO-d6): 2.10 (1H, m), 3.60 — 3.70 (2H, m), 691 (2H, m),
7.36 - 7.44 (4H, m), 8.05 (1H, d, ] = 8.2 Hz), 9.00 (2H, br), 13.35 (1H, 5).

Example 13

W

With the use of sterting compound 2B instead of 2B, 2-amino-6-(2-hydroxyphenyl)-
4-(3-methylpiperidin-3-yl)-nicotinonitrile hydrochloride was prepered in a similer
manner as described in Example 1-1.

Molecular weight: 344,85

Mass spectrometry: 309 (M + H)*

In vitro activity grade: B

Cellular activity grade: (A594)-B

"H-NMR(500 MHz, DMSO-d6): 1.52 (3H, s), 1.78 (2H, br d, J = 38.1 Hz), 1.97 -
2.04 (1H, m), 2.37 —2.44 (1H, m), 2.99 (28, br d, T = 31.7 Hz), 3.34 (1H, dd, T=5.5,
12.5 Hz), 3.75 (1H, dd, T = 5.5, 12.5 Hz), 6.92 — 6.96 (ZH, m), 7.22 (1H, s), 7.33 -
7.39 (2€, m), 8.05 — 8.08 (1H, m), 9.02 (1H, br s), 9.42 (1H, br 5).
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Example 1-4

o

5 With the use of the starting compound 1B instead of 1A, 2-amino-5-fluoro-6-(2-
hydroxyphenyT)-4-(3-piperidinyl)-nicotinomitrile trifluoroacetate was prepared in 8 {
similar manmer as described in Example 1-1.

Molecular weight: 426.37
10 Mass spectrometry: 313 (M + H)
In vitro activity grade: A
Cellular activity grade: (A594)-B/(Jurkat)-B
"H-NMR(500 MHz, DMSO0-d6): 1.77 (2H, m), 1.95 (3H, m), 2.94 (1H, t, J = 10.7
Hz), 3.25 — 3.37 (2H, m), 3.50 (1H, d, J = 12.0 Hz), 6.90 (1H, dt, ] = 1.0, 8.2 Hz),
15 6.93 (1H, d, Y = 8.2 Hz), 7.03 (2H, br), 7.32 (1H, dt, J = 1.6, 8.5 Hz), 7.47 (1H, dd, ]
= 1.6, 7.9 Hz), 8.73 (2H, br), 10.72 (1H, s).

Example 1-5

20
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With the use of the starting compound 2D instead of 2B, 2-amino-6-(2-
hydroxyphenyl)-4-[3-methylamino]cyclohexyl]nicotinonitrile hydrochloride was
prepared in a same manner as described in Example 1-1.

Molecular weight: 358.87

Mass spectrometry: 323 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A594)-B

'H-NMR(300 MHz, DMSO-d6): 1.34 — 1.86 (5H, m), 1.86 — 2.04 (1H, m), 2.04 —
2.30 (2H, m), 2.50 - 2.60 (3H, m), 2.76 — 2.95 (1H, m), 3.17 (1H, tbr s), 6.85 — 6.96
(2H, m), 720 - 7.40 (3H, m), 7.99 (1H, d, J = 8.1 Hz), 9.11 (2H, br s).

Example 1-6

With the use of starting compound 1F instead of 1A, 6-amino-3-hydroxy-4-(3-
piperidinyl)-2,2'-bipyridine-5-carbonitrile hydrochloride was prepared in a same
manner as described in Example 1-1.

Molecular weight: 368.27

Mass spectrometry: 337 (M + H)"

In vitro activity grade:A.

Cellular activity grade: (A594)-A

TH-NMR (500 MHz, DMS0-d6): 1.78 — 1.82 (2H, m), 1.93 — 1.95 (2H, m), 3.03 -
3.07 (1H, m), 3.27 - 3.37 (3H, m), 3.56 (1H, m), 7.39 (1H, dd, J = 1.6, 8.5 Hz), 7.43
(1H, dd, T = 4.1, 8.5 Hz), 7.56 (1H, br), 7.76 (1H, s), 823 (1H, dd, J = 1.6, 4.1 Hz),
8.78 (18, br), 9.18 (1K, br). '

4.
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Example 1-7

With the use of the starting compound 1J msteed of 1A, 2-aming-6-(3-hydroxy-2-
thienyl)-4-(3-piperidinyDnicotinonitrile hydrobromide was prepared in a same
manner ag described in Example 1-1.

Molecular weight: 381.30

Mass spectrometry: 301 (M + H)*

In vitro sctivity grade:A

Cellular activity grade: (A594)-A

"H-NMR (500 MHz, DMSO-d6): 1.69 — 1.84 (2H, m), 1.84 — 2.00 (2H, m), 2.94 —
3.06 (1H, m), 3.12 - 3.28 (2H, m), 3.28 — 3.40 (28, m), 6.82 (2H, d, J = 5.4 Hz), 6.83
(1H, 5), 7.63 (2H, d, T = 5.4 Hz), 8.55 — 8.70 (1H, m), 8.85 — 9.00 (1H, m).

Example 1-8
With the use of the starting compound 2F instead of 2B, mefhyl 3-[2-amino-3-cymno-

6-(2-hydroxyphenyl)-4-pyridinyl}-cyclohexanecarboxylate was prepared in a similsr
manner as described in Example 1-1. -~

=3

-
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A suspension of methyl 3-[2-amino-3-cyano-6-(2-hydroxyphenyl)-4-pyridinyljcyclo-
hexanecarboxylate (151 mg, 0.43 nmmol) in 2N NaOH (1 ml) and THF (2 mL) was
stirred at 60 °C for 4 hrs. The reaction mixture was neutralized with IN HCI (2 mL),
and then diluted with water. The resulting precipitates were collected by filtration,
washed with EtOH, and dried (60 °C, 2 hrs, under rednced pressure) to give 3-[2-
amino-3-cyano-6-(2-hydroxyphenyl)-4-pyridinyl]cyclohexanecarboxylic acid as a
yellow solid (105 mg, yield; 72%).

Molecular weight: 337.38

Mass spectrometry: 338 (M + H)"

In vitro activity grade: B

Celluler activity grade: (A594)-C _

'H-NMR (300 MHz, DMSO-d6): 1.30 ~ 2.14 (8H, m), 2.30 ~ 2.59 (1H, m), 2.70 —
2.89 (1H, m), 6.83 — 6.93 (28, m), 7.24 — 7.38 (4H, m), 8.00 — 8.10 (1H, m), 12.41
(1H, 5), 13.47 (1K, 5).

Exemples 1-9

With the vse of the starting compomd 1D instead of 1A and the starting compound
2H instead of 2B, 2-amino-6'<(2-hydroxyphenyl)-1,2,5,6-tetrahydro-3,4'-bipyridine-
3‘-@ubuniu51ehydmchloﬁdewuprﬁmedinammmaasdesaibedhmmple
1-1. '

. £ L

Molecular weight: 328.80
Mass spectrometry: 293 (M + H)*
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In vitro activity grade: A

Cellular activity grade: (A594)-A

'H-NMR (500 MHz, DMSO-d6): 2.52 (2H, br 5), 3.24 (2H, br 8), 4.05(2H, br s), 645
(1H, s), 6.90 - 6.93 (2H, m), 7.35 — 7.46 (4H, m), 8.01 — 8.02 (1H, m), 9.37 (1H, br
8).

Examples 1-10

With the use of starting compound 1H instead of 1A, 2-amino-6-(2-amino-6-
hydroxyphenyl)-4-(3-piperidinyl) nicotinomitrile hydrochloride was prepared in e
same manner as described in Example 1-1.

Molecular weight: 345.83

Mass spectrometry; 310 (M + H)*

In vitro activity grade: C

Cellular activity grade: (A594)-C

'H-NMR (500 MHz, DMSO-d6): 1.81 — 1.92 (3H, m), 2.89 — 2.93 (1K, m), 3.28 —
3.32 (3H, m), 6.97 (2H, dd, j = 11.7, 8.2 Hz), 7.30 (2H, t, ] = 82 Hz), 5.01 (1H, m),
9.59 (1H, m).

Examples 1-11

(1) With the use of the starting compound 1H instead of 1A, tert-butyl 3-(2-amino-6-
{2-4mino-6-{(4-mefhoxybenzyl) axylphenyl}-3-cyano-4-pyridimyl)-1-
piperidinecarboxylate was prepared in a seme marmer as described in the step (1) of
Example 1-1.
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(2) To a cooled (0 °C), stirred solution of tert-butyl 3-(2-amijno-6-{2-smino-6-[(4-
methoxybenzyl)oxy]phenyl}-3-cyano-4-pyridinyl)-1-piperidinecarboxylate - (0.30 g,
0.566 mmol) in methanol (10 mL) including acetic acid (0.03 g, 0.566 mmol) was
added benzaldehyde (0.08 mL, 1.133 mmol) followed by sodium cyanoborohydride
(0.04 g, 0.566 mmol), and the stirring was continued at 0 °C for 3 hrs. The reaction
was quenched with water and extracted with ethyl acetate. The organic phase was
dried over sodium sulfate, filtered and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography (hexane / ethyl acetate =
4/1) to give tert-butyl 3-(2-amino-6-{2-(benzylamino)-6-[(4-methoxybenzyl)oxy]-
phenyl}-3-cyano-4-pyridinyl)-1-piperidinecarboxylate as a yellow amorphous
(02299 g, yield; 85%).

(3) Then the yellow amorphous was freated under acidic conditions in the similar
manner as that of the step (3) in Example 1-1 to give 2-amino-6-{2-(benzylamino)-6-
hydroxyphenyl]-4-(3-piperidinyl) nicotinonitrile hydrochloride .

Molecular weight: 43596 -
Mass spectrometry: 400 (M + H)*
In vitro activity grade: B
Celluhr activity grade: (A594) C

'H-NMR (500 Mz, DMSO-46): 1.65 — 1.83 (Zl:l,m). 1.90 — 1.92 (ZH, m), 2.89 —
292 (15, m), 315~ 3.18 (1H, m), 3.28 ~ 3.33 (3EL m), 4.28 (28, 5), 6.17 (1, d, J =
82 Hz), 632 (1H, d, ] = 82 Hz), 7.00 (1H, t, J = 82 Hz), 7.09 (1H, 5), 7.20 - 7.23
(1H, m), 7.28 — 7.33 (4H, m), 8.97 (14, m), 5.47 (1H, m).
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Example 1-12

To a cooled (0 °C), stimed solution of tert-butyl 3-(2-amino-6-{2-amino-6-[(4-
methoxybenzyl)oxylphenyl}-3-cyano-4-pyridinyl)-1-piperidinecarboxylate (0.10 g,
0.189 mmol) obtzined in the step (1) of Example 1-11 in dichloromethsne (10 mL)
including triethylamine (0.02 g, 0.227 mmol) was added acetic anhydride (0.08 g
0.889 mmol).The stirring was continued at 0 °C for 5 hrs. The mixture was allowed
towarmtoroomﬁ-ﬂnpmhn-mdthssﬁningwuconﬁnuedforwmin. The
reaction was quenched with water and extracted with ethyl acetate. The organic
phase was washed with brine and dried over Na;SO,, filtered and concentrated under
reduced pressure, The residue was purified by silica gel column chromatography
(exane / ethy] acetate = 2/1 — 1/1 — 1/2) fo give tert-butyl 3-(6-{2-(scetylaminc)-6-
[(4-methoxybenzyl)oxylphenyl}-2-amino-3-cyano-4-pyridinyl)-1-piperidine-
carboxylate as a pale yellow il (0.102 g, yield; 94.5%).

Then the yellow oil was treated with acids in the same manner as in the step (2) in
Example 1-1 to give N-{2-[6-amino-5-cyano-4-{3-piperidinyl)-2-pyridinyl]-3-
hydroxyphenyl} acetamide hydrochloride.

Molecular weight: 387.87 -
Mass spectrometry: 352 (M + H)"

_ In vitro activity grade: C

Celluler activity grade: (A594) C
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'H-NMR (500 MHz, DMSO-d6): 1.60 — 1.86 (4H, m), 1.90 (3H, s), 2.88 —~2.95 (11,
m), 3.12 — 3.26 (4H, m), 6.78 (1H, d, T = 8.2 Hz), 7.02 (1H, 5), 723 (1H, t, =82

Hz), 7.28 —7.30 (1H, m), 8.90 — 8.92 (1H, m), 9.40 — 9.42 (1H, m), 9.90 (1H, br s).

Examples 1-13 to [-44

In similar manners as described in Example 1-1 to Example 1-12 above, compounds
in Examples 1-13 to 1-44 as shown in Table 1 were synthesized.
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1-13

-

52241 |285

>§5

3.11 (3H, m), 343 (2. d, J = 122
Hz), 881 (2H, m), 720 {1H, ), 7.35
(3H, m), 7.94 (1H,d, J= A5 Hz),
B.AB (1H, br), 8.78 (1H, br), 1320
(1H, br).

1-14

1B

{300 Mz, DMSO-00y. 1.67 - 208
(8H, m), 2.8 - 3.28 (1M, m), 342-
3.51 (1H, m), 430 - 433 (1H, m),
(8.91-6.95 21, m), 7.35-740 (4K,
m). 7.85 (1H, br e}, 8.07 (1H, 5), 8.18
(1H, d, J = 7.3 Hz),0.41 - 945 (1K,
[m), 1027 - 1030 (1H, m).

1-18

EaiPa

3.89 (3H, m), 4.08 (1H, m), 4.58 (1H,
d, J = 3.7 Ha), 8.14 (1H, dd, J = 4.0,
11.7 Hz), 685 (2H, m), 738 (1H. 1. J
= 8.3 Hz), 7.81 (3H, m), 7.98 (1H, d,
J = 8.3 Hz), 840 (3H, br), 13.5 Hz,
((1H.a).

1-18

Rep| fro Tao| Roy

{500 Mriz, DMEBO-u8E 288 {1H, d, J
= 14.8 Hr), 2.02 - 3.19 (3H, m), 3.38
- 341 (2H, m), 854 (1H, m), .58
(1H.d, J= 7.9 Hz), 6.64-0.90 (2H,
m), 0.04 - 887 {2H, m), 7.30 - 7.37
(4, m), 788 (1H, d, 4 = 82 Ha),
1345 (14, br).

=17

Ra

m), 323 - 343 (4H, m}, 6.32 (0.7H,
bra), 882 (H, t, Ju TS H), 7.2
(H, d, J = 7.2 Hx), 742 (3H, bra),
rm).ul-l.d.J-ul-u.muH.
bra,

(300 Mz, DMGO-GCF. 1.89 (41, ),

{300 Mitz, DMSO-2E): 3.00 (3H, m), |

(300 Mz, DMSO-d6x 1.78- 188 |
(4H, m), 220 (3H, o), 2.7 - 268(1H,

-

G

o ————
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1-18 cH MA82 311 B B {300 Mz, DMSO-dB): 1.78 - 1.95 (4
H, m), 2.88 (1H, m), 3.22 (1H, m),

3.31-3.38 (3H, m), 6.26 (1H,d, J =
23 Hz), 830 {11, dd, J = 23,87
Hz), 724 (1H, ), 7.31 (1H. bra),
7.87 (1H,d, J =87 Ha), 877 (1H, br
). 9.38 (1H, brs).

10 42837 (313 (A |A (900 Mik, DMSO-dBy 1.76 - 1.7
. (4H, m), 2.88 - 2.60 {1H, m), 3.22-
3.27 (4H, m), €.88 - 8.94 (1H, m),
7.30-7.35 (1H, m), 744 (1H, 8),
755 (2H, bre), 7.88 (1H, ¢, J= 85
] Haz), 8.80 (1H, br 8), 8.88 (1H, bra),
13.03 {1H, br ).

1-20 44283 [329 |A |[A (500 MiHz, DMSO-0BE 1.74 - 1.97
(4H, m), 2.86-2.92 (1H, m), 323 -
- 345 (4H, m), 8.94 (1H, 1, J = 7.8 Ha),
TAY (14, brs), 7.55 (1H, 6d, = 7.8,
14 Hz), 7.50 (2, bre), 897 (1H, d2,
Ja 85, 1.4 H), .80 (1H, brs), .50
(1H, bra), 14.58 (1H, brs).

1-21

34485 (309 [C 1B |(500 MHz, DMSO-d8y 1.79 - 1.5
{4H, m), 220 (3H, 8), 2.80 (1H, dd, J
= 10.4, 11.3 Hz), 3.23- 342 (4H, m),
882 (1H, 4 J= 7.8 HY), 728 {11, <,
J = 7.8 Hz), 743 (2H, br s), 743 (1H,
s), 7.91 (tH, d, J = 7.6 Hx), 8.86 (1H,
br), 851 (11, brj, 13.81 (1K, br),

122 344,85 |309 A A {300 MHz, DMSO-U8): 1.40-2.20
{eH, m), 2.60 - 2.88 {(1H, m), 110

. and 3.48(1H, br 5), 875 - .85 (2H,
& ) m), 7.00 - 7.5 3H, m), 7.85-323
(1H, m), 814 (14, tr a), 837 (1H, bv
s
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1-24

(300 MHz, DMSO-d8)y: 127 - 217
(8H, m), 275 3.00 (1H, m), 318
(1H, brs), 8.70 - 7.00 (24, m), 7.00 -
7.80 (3H, m), 7.80 - 8.40 (3H, m).

}{500 M, DMBO-GOF. 1.25- 138 |
(1H, m), 1.58- 1.70 (1H, m), 1.72-
1.84 (4, m), 2.15- 225 (1K, m),
2.80 - 2.85 (4, m), 1.10 - 3.22 (2H,
m), 8.88 - 8.84 {21, m), 7.34 (1H, ¢, J|
= 7.7 Hx), 738 (1H, ), 745 (3, br),
7.95(1H, d, J = 8.5 Hx), 70 (IR,
br), 8.03 (1H, be}.

1-25

Ey |

1-28

mmmmiﬂ.ﬁ..l‘
= .5, 13.2 Hz), 3.22 (1H, dd, J = 5.7
13.2 Hx), 4.54 {1H, br), 8.80 - 6.95
(2H.m), 7.10-7.13 (H. m), 722 -

7.51 (TH, m), 8.00 (1H, =), 8.12 {1H,
|d, J = 7.9 Hx), 5.00 (3H, be).

(500 MHz, DMSO-d8Y:. 3.11-3.24
(1H, m), 3.27 - 3.45 (1K, m), 368
(3H, 8), 5.24 (1H, brs), 6.78 (2H, d,
= 8.8 Hz), .88 - 8.89 {2, m), 7.08
(2M, d,J = 8.8 Hz), 7.33-7.41 (3,
m), 7.83 (1H, 8), 8.00 (1H, dd, J =
1.3, 82 Hz), 10.14 (1H, s).

(C

(300 Mriz, DMSO-dB): 277 - 288
(1H, m), 452 (1H, d, J = 774 HD),
5.08 (1H, dd, J= 4.2, 11.9Hz), 520
(1M, d, J = 174 Hz), 8.83 - 7.00 (2H,
m), 728 - 7.51 (4H, my7.83 {1, 8),
7.94 (1H, bra), 807 (1H, dd, J= 7.2,
14.9 Hz), 0.53 (1H, 8).

-y ow

S g e——————
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1-28

[zee

{300 Nz, DMSO-06). 0.85 (3, L, J
= 0.7 Rx), 1.17 - 1.30 (¢H, m). 1.88-
1.54 (1H, m), 1.97 - 2.12 (1H, m),
4.20 (1H, bra), 8.83 (H, 1, J= 8.5
Hz), 7.97 (1H, L J= 7.6 H2), 7.80
(i, bre), 7.92 (11, o), B.07 {(1H, dd,
J =78, 14.5 Hz), 8.99 (2, 3).

-8

M8

(300 MHz, DMSO-dG). 2.08 (1H, m),
5.03 (1M, dd, J w 4.1, 88 Hz), 882
(24, m), 7.15-7.39 (M, m), 7.70
(BH, d, J=58Hz), 806 (1H, dd, J=
1.3, 8.3 Hz), .87 {1H, br), 9.25 (1H,
m), 10.34 {1H, m), 13.80 ($H, &).

1-30

(300 MHz, DMSO-dB): 3.15- 323
(1H, m), 347 - 3.53 (1H, m), 447 -
4.51 (1H, m), 8.91 - 8.98 {, m),
7.08-7.20 (4H, m), 7.35 - 748 (1M,
m), 8.1% (1H, 8), 813 - 817 (1H, m),
9.10 {2H, br 8).

1-31

31879

281

{(300 Mrty, DMSO-d8) 1.34 - 1.53
(1H, m), 2230 - 247 (3H, m), 3.40 -
187 (2, m),'5.03 - 5.14 (1H, m),
Q82-7.00 (M, m), 728 - 7.44 (1M,
m), 785 (1H, 8), 787 (1H, d, J= 82 ]
bz), 8,10 (3H, br), 8.85 (1H, bra),
10.02 (1H, bra).

290.75

(300 Mz, DMSO-dBx 1.58 (3H, d, J
= 8.0 Hz), 4,45 (1H, m), 5.91 - 8.50
(2, m), 7.34 - 740 (1H, m), 7.80
(1H, ), 8.08 (1H, d, J = 8.0 Hz), 8.9¢|
(1H.br3)
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= 6.8 Hz), 1.08 M, d, J =6.0 Hay),
4.98 (1H, &), 8.90 - .95 (2H, m),
7.36 (1H, t, J = 8.4 Hz), 781 (1H, 8),
7.72 (M, bre), 805 (1H, d, J= 7.0
Hz), 1021 (1H, 8), 1385 {1, 8).

14

o

(300 MHz, DMSO-d0): 3.18 (1H, od.
J = 8.4, 132 Hr), 321 {1H, dd, J =
87,132 Mz, 4.54 (1H, bv). 891 -
6.08 (2H, m), 7.10 - 7.3 (2H, m).
Lr.n-r.a(a-l.muas-r.sam
m), 8.06 (1H, 8. 812(1H.d,J=79
Hz), 8.02 (N, br).

123

Ei

1-38

(300 MHr, DMSO-d8Y: 3.26. 3.34
(1H, m), 348-3.57 (1H, m}, 4.02-
4,80 (1H, m), 8,87 - 6.93 {2H, m),
730-TA3I {(1H,m), 7.9 (H, d,J=
8.4 Hz), 7.09 (1H. d, J = 8.8 Hz),
8,76 (2, brs).

(300 Mz, OMSO-d8y: 1.21 (31, 4, J
= 8.4 Ha), 288208 (24, m), 3.73
(1H, br8), 8.9 {1H, s), 6.92 (1H, br
8), 7.35 (2H, 1, J = 8.8 Hz), 743 (1H,
br s), 7.95 (34, bra), 13.38 (14, 8}.

(500 MHz, DMSO-d8 3.03 (2H, 1, J
w?5Hz), A3 EH L J=T.THe),
8.89-8.99 (2H, m), 7.35 (M, L, J =
7.1 Ha), 741 @H, brs), 7.88 - 7.88
(4, m), 1338 1H,s).

(300 Mz, DMSO-d8): 0.84 (31, d, J |
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(500 MHz, DMSO-d8): 1.47 (2H, dg,
J=230, 128 M), 1.72 (2H, dg, J =
3.0, 12.8 Hz), 1.84 (H, dd, J = 3.0,
12.8 Hz), 2.03 (2H, dd, J = 3.0, 128
Hz), 233 (2H, &, J= 3.3, 123 Ha),
2T3(2H, 8, J= 32, 120 Hz), 6.8 -
.83 (24, m), 7.23-7.38 (4H, m),
8.04 (1H, d, J = T2 H), 12.14 (1H,
br s), 1351 (1H, bra)

1-38

S5

1-40

roT jr—ﬂa—mm
1.80 (SH, brm), 2.69- 2.80 (4H, m),

3.04 (2H, d, J = 7.5 Hz), 3.12-3.20
(24, m), 519 (1H, dd, J = 7.4, 154
Mz), .81 - 857 (M, m), 7.21 - 745
(8H, m), 7.58 {1H, s), 7.88-7.00
(1H, m), 8.14 (1H, d, J = 8.1 Hz),
1858 (1H, br), 13.33 {14, bra).

1-41

S

142

ég##

486.47

n

{300 MHz, DMSO-d6): 1.85 (4H, m),
2.00(5H, m), 3823, d,J =112
He), 8.90 (24, m), 7.37 (3H, m),
8.02 (1H, od, J = 14, 8.4 Hz), 134
(1H,s).

- .
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(500 Mrix, DMSO-GG, 0.53 (6H, m),
1.68 (8H, m). 201 (4H, m), 3.00 (SH,
m), .92 (2H, m), 7.35 (4H, m), 8.02
(1H, d, J = 13.2 Hz), 864 (1H, br),
134 (1H, 8.

“

(300 Mz, DMSO-dGK 2.18 (2, £, J
=82 Hz), 4.78 {2, 1, J= 82 He),

8.90 (2H, m), 7.23-7.82 (4M, m), 7.5
a&u.a-u.um.mqm.
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Example 2-1

(1) With the use of starting compound 1E instead of 1A, text-butyl 3-{2-amino-6-
[2,6-bis(benzyloxy)phenyl]-3-cyano-4-pyridinyl}-1-piperidinecarboxylate (3.54 g,
yield; 30%) was prepared in a similar manner as described in step (1) in Example 1-

-

(2) A suspeasion of tert-batyl 3-{2-amino-6-[2,6-bis(benzyloxy)phenyl}-3-cyano-4-
pyridinyl}-1-piperidinecarboxylate (3.46 g, 5.9 mmol) and PA/C (10%, 600 mg) in
ethyl acetate (50 mL) including scetic acid (5 mL) was stirred for 2 dayz at room
temperature under 2 hydrogen atmosphere. The reaction mixtore was diluted with
THF (200 mL) and filtered through Celite®. The filtrate was concentrated under
reduced pressure. The residue was washed with ethyl acetate and hexane, and dried
under reduced pressure to give tert-butyl 3-{2-zmino-3-cyano-6-(2,6-dihydroxy-
phenyl)-4-pyridinyl}-1-piperidinecarboxylate' (1.82 g, yield; 76%).

& - ok

(3) tert-butyl 3-[2-amino-3-cyano-6-(2 WIDWPMY]HPYD@Y]]—IW
chnwuboxyim@mmg,owmmobmmdtmdermdmeondmmmamhr
mammer 25 described in the step (3) of Example 1-1. The resulting precipitate was
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collected by filtration, washed with ethyl acetate and hexane, and dried under
reduced pressure to give 2-amino-6-(2,6-dihydroxyphenyl)-4-(3-piperidinylnicotino-
nitrile hydrochloride (123 mg, yield; 73%).

Molecular weight: 346.82

Mass spectrometry: 311 (M + H)"

In vitro activity grade: A

Cellular activity grade: (A549)-A

'H-NMR (500 MHz, DMS0-d6): 1.66 - 1.99 (5H, m), 2.91 — 3.20 (2H, m), 3.23 —
3.42 (3H, m), 6.41 (2, d, T = 7.9 Hz), 7.08 (15, t, J = 7.9 Hz), 7.28 (2H, br d), 7.65
(1H, s), 8.82 (1H, br d), 9.17 (18, br ).

Example 2-2

A suspension of tert-butyl 3-[2-emino-3-cyano-6-(2,6-dihydroxyphenyl)-4-
pyridinyl]-1-piperidinecarboxylate (300 mg, 0.73 mmol) obtained in the step (2) of
Example 2-1, benzyl bromide (0.1 mL, 0.80 mmol) and potassiom carbonate (303
mg, 2.19 mmol) in & solution of acetone (15 mL) and THF (15 mL) was stired for 2
days at room tempersture. The reaction mixture was concentrated under reduced
pressure, then dissolved in ethyl acetate (100 mL) sand water (100 mL). The
separated aqueous phase was extracted with ethyl acetate (100 mL x 2). The
combined organic pbase was washed with brine (100 mL), dried over NSO,
filtered, and concentrated under reduced pressure. The crude product was purified by
colummn chromatography on silica gel (hexane/ethy] acetate, 4:1-2:1-1:1) to give tert-
butyl }&m&nwm}&hmmyl}wml}-l-
piperidinecarboxylate (239 mg, y:.elﬂ., 65%). .

To a solution of tert-butyl 3-{2-mino-6-[2-(bmzylmqr)-6-hy_ﬂmxyphmyl]—3-cymo-
4-pyridinyl}-1-piperidinecmboxylate (239 mg, 0.48 mmol) fn dioxane (25 mL) was
added 4N HCVdioxme (25 mL). The reaction mixture was stired st room
temperatare overnight. nemplﬁpgpedpinbwwuecubyﬂklﬁm,wuhed

S b b ——
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with ethyl acetate and hexane, dried under reduced pressure to give mﬁ-p,-

 (benzyloxy)-6-hydroxyphenyl]-4-(3-piperidinyl)nicotinonitrile hydrochloride (184

mg, yield; 88%).
O
oM Ha

Molecnlar weight: 436.95

Mass spectrometry: 401 (M + H)*

In vitro activity grade: A

Cellular activity grade: (AS45)-A

'H-NMR (500 MHz, DMSO-d6): 1.07-1.14 (1H, m), 1.65-1.74 (3H, m), 2.57-2.73
(2H, m), 3.07-3.12 (1H, m), 3.17-3.23 (ZH, m), 5.07 (15, d, = 11.3 H), 5.12 (1K,
4, 7=11.3 Hz), 6.57 (18, 4, J = 8.3 Hz), 6.73 (1H, d, J = 8.3 Hz), 7.24 — 7.49 (8H,
m), 8.72 (1H, brd), 9.01 (1€, br d), 12.54 (1H, 5).

Example 2-3
With the use of the starting compound 1G instead of 1A and 4-formyl-piperidine-1-

carboxylic acid tert-butyl ester prepared in a similar mammer as that of the starting
compound 2B, tert-buty] - 4-(2-amino-3-cyano-6-{2-(cyclopropylmethoxy)-6-[(4-

* methoxybenzyl)oxylphenyl}-4-pyridinyT)-1-piperidinecarboxylate was prepared in a

similer manner ag that of step (1) of Example 1-1.

To a stirred solution of tert-butyl 4-(2-amino-3-cyano-6-{2-(cyclopropylmethoxy)-6-
[(4-methoxybenzyloxylphenyi}-4-pyridinyl)-1-piperidinecarboxylate (0.63 g 1.077
mmol) in 1,4-dioxane (25 mL) wes added 4N HCI in 1,4-dioxane (25 mL). The
mixture was sthred &t room tempersture for 12 brs. The resulting solid was collected

5%.
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with fltmtion and washed with diisopropyl ether to give 2-amino-6-{2-
(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-piperidinytnicotinonitrile
hydrochloride as a yellow solid (0.340 g, yield; 79%).

M we

Molecular weight: 400.91 (_" -
Mass spectrometry: 365 (M + H)*

In vitro activity grade: A

Cellular activity grade: (AS49)A

'H-NMR (500 MHz, DMSO0-d6): 0.31 ~ 0.34 (2H, m), 0.55 — 0.59 (2H, m), 1.03 -
1.04 (1H, m), 1.91 — 1,99 (48, m), 3.06 — 3.14 (3H, m), 3.37 — 3.39 (2H, m), 3.87
(2H, d, J = 7.3 Hz), 6.55 (28, dd, ] = 9.9, 8.2 Hz), 7.23 (1H, t, ] = 8.2 Hz), 9.19 -
9.11 (1€, m), 9.20 — 9.23 (1K, m).

Examples 2-4 to 2-87

Ammdmgbﬂ:eamﬂrsyﬂhehcpmcedmeof&nmpleaz-ltoz-S compounds ' @
shuwanablnzwmprepued.
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Table 2
Mol In

Ex. Ng{Structure weight | M35 |, [AS49 [NMR

204 ot 346.82 (311 (500 MHz, DMSO-dBY: 1.88 - 1.88 (4H,
m), 3.05- 3.10 (3H, m), 3.38 - 1.57 (2H,
m), 8.43 {2H, d, J = 8.2 Hz), 7.08 (1H, t,
J = 8.2 Hz), 7.56 - 7.60 (1H, brs), 7.80
(1H, ), 8.84 - 8.01 (2H, m).

205 80564 (470 |A (B |(500 Mz, DMSO-dSY 126 (1H, br), 1.75|

o (3H, rm), 271 (1H, br), 2.88 {1H, br), 3.18
(1H, br), 3.28 {(1H, br), .07 (1H,d, ) =
11.7 ), 5.12 (1H, d, J = 11.7 Hz), 8.59
(1H, m), 6.8 (1H, ¢, J = 8.3 Hz), 7.15
(1H, d, J = 8.2 Hz), 7.26 (2H, m), 745
(1H, dd, J = 1.9, 8.2 Hz), 7.8 (1H,d, J =
8.2 Hz), 8.76 {14, br), 8.92 (1H, br), 9.00
(1H, br), 9.40 (1H, bra).

206 2854 (415 |A |B (500 Mrz, DMSO-G8): 0.92 (1H, 0dd, J =
3.5, 3.5, 12.3 Hz), 1.58 - 1.72 3H, m),
2.27 (3H, 8), 2. 30-270 {3H, m), 3.08
(1H, £, J = 12.0 Hx), 3.25 (1H, m}, 5.08
(4H,d, I = 11.0 Hz), 8.13 (1H,d, J= 1
Hz), 656 (1H, d, J = 8.2 Hz), 8.77 (1H, d,

= 8.2 Hz), 7.23-731 (8H, m), TA3 {1H,
d, J = 7.8 Hz), 8.50 (1H, br), 8.74 {1H,
br), 12.82 {1H, br).

207 G52854 (415 |A |B  [(500 MHz, DMSO-08). 0.92 (1H, ddd, J =
3.8, 4.1, 12.8 Hz), 1.58 - 1.72 3H, m),

227 (34, &), 2. 30-2.70 (3H, m), 2.07

(1H, m), 325 (1H, t, J = 9.5 Hz), 5.08

(1H, d, 4 = 10.7 ), 5.13 (1H,, J = 10.7]

:aj‘u , .56 (1H, dd, J = 1.0, 8.2 Hz), 8.77

(1H, d, J = 8.2 Hz), 7.23-7.31 (BH, m),
743 (1H, d, J = 7.3 Hz), 8.50 (1H, br),
8.75 (1H, be), 12.83 (1H, br).

2-08 SIB54 (415 |A A (500 MHz, DMSO-dB8Y: 0.85 (1H, m), 1.62
- 1.85 (AH, m), 231 (3H, s), 2. 30-270
- mmmﬂum}.amhumﬂ
8.02 (1H, d, J= 10.7 H), 5.07 (1H, d, J
10,7 Hz), 8.55 (1H, dd, J = 1.0, 82 Ha),
- 0.72 ('H, d, J =82 Hx), 7.22-727 (8H,
hlu m), 7.37 (1H, d, 4 37.8 Hx), .58 (1H,

br), 8.78 (1H, br), 12.68 (1H, br).
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|s82.51

{800 Wiz, DMSO-G8Y. 1.17 - 1.24 (iH,
m), 1.64 - 1.72 (AH, m), 2.30 - 2.50 {2+,
m), 2.63 - 2.68 (1H, m), 2.81 (1H, brt, J
= 11.7 Hz), 3.12 (1H, m), 5.17 (1H, d, J =
11.7 H), 522 (1M, d, J = 11,7 Hx), 6.58
(1H,d, J= B2 Hz), .71 (1H, d, J= 8.2
Hz), 7.11 (1H, 5), 7.17 (24, bra), 7.25
(1K, 8, Jw B2 Hz), 7.84 (1H, dd, J = 7.9,
8.2 Hz), 7.71 (24, m), 775 {1H, d, J »
1.91-:).)‘mnn.br).m(1um.1u
(1H,

210

(300 MHz, DMSO-d6): 1.24 - 1.31 (1H,
m), 1.71 (3H, m), 2.80 (2H, m), 280 (1M,
m). 288 (1M, br ¢, J = 123 Hz), 3.13 (1H,
m), 5.18 (H, d, J = 123 Hr), 324 (1H,
d,J = 123 Hz), .57 (1H, d, J 2 8.2 Hz),
6.70 (1H, 4, =82 H2), 7.17 (1H, =),
7.10 (2H, bre), 724 (1H, L Je 2 Ha),
7.68 (2H, 4, J =79 Hx), 7.77 2H,d, J=
7.0 Hz), .88 (2H, br), 11.65 {1H, »).

2-11

Pa

[no peskA

{300 MHz, DMSO-dE): 1.22 (1H, m), 1.74
(3H, m), 289 - 2.81 (2H, m), 3.13 (1H, §,
J = 12.3 Hz), 3.07 (1H, d, J = 114 Hx),
5.12 (1H,d, d =114 Hz), 8.57 (1H,d,J
8.3 Hz), 0.88 (1H, d, J» 85 Hz), 7.18
{1H, 8), 7.19 (2H, bra), 725 {1H, 1, J =

FS&.M

213

X

r!ﬂ.ﬂ‘l

(500 MHz, DMSO-db): 1.4 (1H, m), 1.73
(3H, m), 2.90 - 2.70 (3H, m), 2.80 (1H,
m), 3.14 (1H, m), 542 (1H, 4, J = 13.2
Hz), 548 (1H, d, J = 132 Hx), 8.58 (1H,
d, J = 8.2 Hz), 8.57 (1H,d, J =22 Hz),
7.10 (1H, 8), 7.18 (2H, brs), 7.24 (1M, ¢,
J w82 He), 7.64 (1H, dl, J= 1.3, 0.2Hz),
771 (1, d,J=u78H), T.T8 (1M d J=
7.8 Hr), .11 (aH. d, S =82 H2), .58
|3+, be), 874 (1H, bi, 11.94 (1H, b

(800 Mitz, DMSO-d8E 128 (1H, m), 1.T1
@H, m), 2.30 - 2.50 2H, m), 289 (1H,
m), 284 (1H, dd, J = 114, 11.0 Hx), .14,
(1H, m), 523 (1H, d, J = 12.3 Hz), 528
(1H, d, J = 12.3 Hz), 6.58 (1H, dd, J =
1.0, .8 Ha), 671 (1K, d, J = 8.5 1),
A2 (1H, 8), 7.18 21, bre), 7.25 (1H, 1,
J=BSH) T.T1 (1H, L, Ju TS H), 7.00
(1H, d, = T.5H2), A20 (1H, od, = 13,
82 Hz), 824 (1H, ), 8.58 (1H, bx), 8.2
(1H, be).

- -
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214

|s58.51 [448 A |A

{500 Mir, DMSO-d8): 1.38 {1H, m), 1.78
(3H, m), 230 - 2.50 (14, m}, 2.73 {1H,
dd, J = 10.7, 12.0 Hz), 2.88 (1H,dd, J =
10.7, 11.8 Hz), 3.14 {(1H, m), 3.28 (1H,
m), 527 (2H, dd, J = 12.9, 16.1 Hg), 6.38
{1H,dd, J= 1.0, 82 1), 880 (1H,d, J=
8.5 Hz), 7.13 (1H, 8), 7.10 (2H, br a),
724 (1H.1, J= B2 Hz), T80 (1H, L, J =
88 Hz), 828 (1H, 4, = 8.8 Hz), 454
(1H, e}, &.78 (1H, br), 1.8 (1H, br}.

(500 Mitz, DMSO-ay. 124 (111, m}, 1,68
=181 (84, m), 2.30-2.50 (2H, m), 272
(1H, dd, J = 10.1, 12.3 H), 2.82 (1H, &4,
1= 104, 12.0 M), 343 (1H, m), 812
(1H, &, J = 1.7 Rz}, 5.98 (1H, d, J= 11.7
Hz), 6.58 (1H, d, J = 85 Hz), 71 (1H, d,
J= 8.5 Hz), 7.13 (1H, 3), 718 {2, bre),
728 (1H £ J = 85 H), 7.82 (1H, 1, ) =
7.0 Hz), 7.70 (1H, d, ) = 7.9 1), 7.84
(1H, &, J=7.9 Hz), 7.88 (1H, &), 850
r(-u-l. be’, 8.76 (1H, b, 11.95 (1H, be).

2-18

:
:

(500 Mz, DMSO-d6} 1.31 (Y1, my), 1.68|
- 1,91 (3H, m), 2.30 - 2.50 {2H, m), 273
(1H, m), 287 (1H, dd, J = 11.4, 12.3 Hz),
214 (1H 4, J=123H), 549 (14, d, J =
12.6 Hz), 5.22 {1H, d, J = 12.6 Hz), 857
(1H, d, J= 8.2 Hz), 8.68 (1H, d. J=82
Hz), 7.43 (1H, 8), 7.18 (2, brs), 7.24
{1H, 1, J= 82 Hx), 7.82 (1H, £, J = B2
Hz), 7.88 (1H, d, J = 8.2 Hz), 858 (1H,
b}, 8.80 {11, br), 11.84 (1H, bra).

217

54885 435 |A ]ﬁ

____

A ra (500 Mz, DMIBO-d8x: 1.22 (11, m), 1.74|
(3H, m), 271 (3H, m), 313 (1H.t. J=

(300 MHz, DMSO-G5%. 1.06 (11, m), 150
1.80 (3H, m), 2.50 - 2.70 (m, 4H), 3.10
(1H, m), 5.13 (1H, &, J » 114 Hz), 8.21
(1H, d, J = 11.4 Hz), 8.58 ($H, dd, I =
0.8, B2Hz), 6.74 (1K, d, J= 82 Ha),
721 (1H, 8), 724 (2H, bv), 728 (1H, 1, J
= 8.2 Hz), 741 (1H, dt, J = 1.8, 73 Hz),
744 (1H, &t, J = 1.9, 7.6 Hx), 7.57 (K,
dd, J = 1.8, 7.0 Hz), 7.6 (1H, &d, J =
1.9, 7.3 Hz), 8.81 (tH, br), 8.77 (1H, br).

S

12.3 Hz), 5.08 (1H, d, J= 113 Hz), 513
(1H, 4, = 113 Hr), 657 (1H, d, J= 82
Hz), 8.70 (1H, d, J = 8.2 Mx), 7.17 (1H,
% 720 (2H, be), 725 (1H, £, J = A2 ),
A2 (SH, m), 748 (1H, n), 8.62 {1H, br),
8.82 (1H, br).
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(500 MHz, DMSO-d8Y 1.13 (1H, m), 1.73
(3H, m), 2.50 - 2.80 @H, m), 3.11 (1H. ¢,
J =123 Hz), 807 (1H, d, J = 11.0 Hz),
5.12 (1H, d, J = 11.0 Hz), 6.58 (1H,d, J
82 Hx), 870 (1H,d,J= 82 Hz), 7.19 T
(1H,8), 721 (24, br), T28 (1H, L, = B2
Hz), 748 (4H, di, J= 2.5, 8.8 Hz), 8.81
(1H, br). 8.80 (1H, br), 12,33 (1H, br}.

58340 1470 |A

{800 Mirtz, OMSO-By. 0.85 (115, m), 1.53]
(1H, d, J = 12.8 Hz), 1.80 (2H, m), 3.07
(1H, m), 524 (1H, d, J = 10.4 Hz), 4.33
(14, d, J = 50.4 Hz), .80 (1H, dd, J =
0.9, 8.2 Hz), 8.34 (1H, d, J = 8.5 M),
7.14 (1H, ), 7.28 (@M, br), 7.32 (1H, 1, J
= 8.2 Hz), 7.51 (4, dd, J n 7.8, 8.8 Hy),
7.83 (24, ¢, J = 7.9 Hz), 8.84 (1M, br),
8.77 (1H, br), 12.85 (1H, bx).

50081 (477 yA

(500 MHz, DMSO-dBY, 0.82 (1H, m), 1.00
(1H, m), 141 (2H, m}, 2.08( 1H, m),
(24, m), 524 (1H, 4, § = 40.7 Hz), 5.30
(1H. d, J = 10.7 Hz), .57 (1H, dd, J =
1.0, 8.2 Hz), 6.80 (1H, 4, =82 Ha),
723 (2H, br), 7.28 (1H, 8), 728 (1H. L. J
2 8.2 Hx), 7.55 (2, m), 7.82 (1H, dd, J =
1.8, 82 Hz), 7.95 (3H, m), 8.03 (1H, »),
8.53 (1H, br), 1285 (1M, u).

(500 Wiriz, DMSO-d8). 0.94 (1H, m), 1.83
I(3H, m), 3.07 (1H. 1, J © 11.4 Hz), 4.80
(1H, d, J = 10.4 Hx), 480 (1H, d, I = 1
Hz), 6.51 (1H, d, J = 8.2 Hz), 8.3 (1H, <,
J =82 Hr), 7.19 (1H, £, I = 8.2 H2), 7.28
(2H, br), 733 (6H, m), 748 (2H, m), 7.68
(1H, d, J = 7.3 Hz), 8.80 ({H, bx), 8.76
(1H, br).

RAE RE

401 A

L

— ‘_————l
(500 M-z, DMSO-d8): 1.85 - 1.00 {4H,
m), 283-3.10 (3H. m), 3.20 (2H,d, J»
123 Hz), 5.13 (24,4}, 882 (1H,d, 1=
8.2 Hz), 872 (1H, d, J = 8.2 Hz), 7.13
(1H, 8), 728 (1H, , J = B2 Hz), 7.33 (\H,
t.J=mT4 Hz), TAD (2H, 1, Ju T4 H),
TAG (B, ¢, J =T AH), 7.72 (2H, b),
D.1D‘t1|'|.ll'l).
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.

(500 MHz, DMSO-I6) 1.14 {(1H, m), 1.74
(3H, m}), 2.60 (24, m), 111 {1H, L, J=
42.0 Hz), 5.05 (1H, 4, J = 11.4 Hz), 5.10
(1H,d, J= 114 Hz), 858 (1H, 4, J=82
Hz), 8.70 (1H, d, J 2 8.2 H2), 7.19 {1H,
), 7.22 (2H, br), 7.25 (1H, £, J = 8.2 Hx),
744 (2H,d, J= 82 Hz), 7.61 (H.d, =
8.2 Hx), B.50 (1H, br), 8.81 (1H, br),
12.38 (14, br).

Wl |

(500 MHz, DMBO-doF 1.00 (TH, m), 1.71
(3H, m), 2.64 (2H, m), 3.10 ({H, 1, J =
12.3 Hz), 3.28 (2H, L, J = 10.4 Hz), £.13
(1H, &, 4 = 11.0 Hz), 5.18 (11, 8, d = 1.9
Hz), 8.58 (1H, d, J = 8.5 Hz), .78 (1H, d,
J = 8.8 Hz), 7.20 (1H, 8), 7.26 (44, m),
TAT (1H, m), 7.58 (14, £, J = 7.8 H2),
8.83 (1H, br), B.82 (1H, br)

Bl

(600 MHz, DMS0-08): 1.00 (1H, m), 1.71
(3H, m), 284 (21, m), 3.10{1H,t, I =
123 Hz), 3.28 (2, £, J = 10.4 Hz), 8.13
(1H,d, J= 11,0 Hz), 5.18 (1H, d, J = 11.0
Hz), 8.58 (1H, d, J = 8.5 Hz), 6.78 {1H, d,
J = 8.5 Hz), 7.20 (1H, 5), 7.28 (4H, m),
747 (1H, m), 7.58 (1H, ¢, J= 7.8 Ha),
8.83 (1H, br), 8.82 (1H, br).

o e

{500 MHz, DMSO-dB) 1.25 (1H, m), 1.73
(aH, m), 2.68 (1H, dd, J = 10.8, 11.7 H1),
2,76 (1H, dd, J w 117, 11.7 Hx), 313
{1H, ,J =123 Hx), 508 (1H, d, J= 11.7
Hzr), 5.14 (1H, d, J = 11.7 Hz), 6.57 (1H,
d.J-um&TUHH.d--I'uHﬂ-
7.28 (8H, m), 745 (1H, m), 8.80 (1H, k),
8.81 {1H, br), 12.19 {1H, br).

%g:gk

|(500 Mz, DMSG-dBF: 1.14 (1H, m), 1.71
(3H, m), 2.69 (3H, m), 3.10 (1H, £, I =
12.3 Hz), 5.00 (1H, d, J = 11.0 Hz), 5.10
(1H,d, J= 11,0 Hz), 6.98 (1H. 4, J=85
Hz), 8.72 (1H, d, J = 8.3 Hz), 721 (1H,
8), 7.28 (SH, m), 7.53 (2H. dd, J = 87,
8.5 Hz), 8.50 (1H, br), 8.81 {1H, br).
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fﬂ

(500 MHz, DMSO-dB): 1.28 (1H, m), 1.73]
(3H, m), 268 (1H, m), 2.84 (1H,dd, I =
114, 114 Hz), 3.13 (1H, £, J = 123 M),
5.08 (1H, d, J = 114 Hz), 5.10 (1H, d, J
11.4 Hz), 8.57 (1H, d, J = 8.2 Hz), 8,80
{1H, d, 3= 82 Hx), 7.17 (1H, 0), 7.20
(2H, k), 7.25 (1H, £, J » 82 Hz), 733
(1H, br), 7.50 (2H, m), 8.80 (1H, br), 8.82
(1H, br) , 12,07 (1H, br).

231

(500 Mrtz, DMSO-dBE: 1.22 (1H, m), 1.70
(3H, m), 2.65 (1H, m}, 2.70 (1, &d, J =
1.4, 114 Hz), 3.32 (1M, , = 123 Ha),
3.20 (24, br), 5.17 (1H, &, J = 12.0 Hz),
522 (1H, d, J = 120 Hz). 657 (1M, d. J
8.2 Hz), 8.89 (1H, d, J o .2 Mz), 7.17
(1H, 8), 722 (2H, br), 7.28 (1H, 1, J= 8.2
Hz), 7.5 (2H, d, J = 8.2 Hz), 7.96 (2H, d,
J = B.2 Hz), 838 (1H, br), 880 {1H, br).

[S70.82 [457

(500 MHz, DMSO-d8): 1.67 - 1.78 (31,
m), 2.71 (1M, dd, J = 10.4, 11.4 Hz), 2.80
(1H, od, J = 114, 11.7 Hz), 313 (1H, ¢, J
= 12.3 Hz), 5.04 (1H, d, J = 11.4 Hx),
85.10 (1H, d, J = 114 Hz), 8.55 (1H, d, J
82Hz), 672(1H. d. J=B82Hi) 7.22
(2, bre), 724 {1H,1, J » 02 H2), 7.7
(1H, 8), 7.37 (2H, d, d = 8.2 Hz), 741
(2H, d, J = 8.2 Hz), B61 (1H, br), 8.84
(11, br), 1220 (1H, be).

(500 Mertz, DMSO-d8x 0.24 (1H, m), 1.13
(1H, d, J = 13.9 Hz), 142 - 1.52 (2H, m),
2.04 (1H, dd, J= 110, 12.0 Hz), 2.19
(1H, dd, J = 11.0, 12.0 Hz), 287 (1H. £,J
|= 12.0 H2), 3,08 (1H.d, J = 114 ),
3.15 (1H, d, J = 120 Hz), 884 (14,0, J of
11.0 Hz), 5.58 (1H, d, J = 11.0 Hz), 8.80
(1H, d, J = 8.2 Hz), 885 (1H, 4, J= 8.2
Hz), 7.10 (11, 8), 7.23 (24, bra), 7.34
(1H, £, J = 8.2 H2), 7.8 (3H, m), 7.74
(1H, d, J = 6.9 Hz), 8.00 {3H, m), 8.48
(1H, br), .60 (TH, br).

1.88 (3H, m), 2.78 (1H, dd, J = 11.4,
11.7 Hx), .07 - 3.17 {3H, m), 5.13 (1M,
d, J = 11.4 Hz), 518 {1H, d, J = 11.4 Ha),
8.57 (1H, &, J = B2 Hz), B.78 (1H, d,J =
8.2 Hz), 7.24-7.94 (4H, m), 7.39 (1H, £, J
@ 7.8 Hz), TA8 (1H, 8, J = 7.8 H2), 7.56
(2H, d, J = 82 Ha), 7.80 (2H, 4, J= 7.0
Hz), 7.73 (2, d, J = 7.9 Hz), 855 (1H, br
d), 8.77 (1H, brd), 1247(1H, br).

(S00 MHz, DMSO-d8Y. 1,17 (1H, m), me

- ————

»
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534 82340 [470 A [B  |(500 Mrz, DMSO-GB): 1.08 (1H, m), 1.64
- 4.78 (34, m), .42 {1H, t, J = 123 1),
3.32 (2H, 1, J = 129 Hz), 5.1 (1H,d, J =
11.4 Hz), 520 (1H, d, J = 114 Hz), 8.58
{1H,d, /=82 Hz), 873 (1H,d, J= 8.2
. Hz), 7.18 (1H, 8), 7.25 (2H, be), 7.27 (1H,
t,J = B.2Hz), 7.5 (1H, dd, J= 1.9, 8.2
Hz), 7.62{1H, d, J = 8.2 Hz), 7.78 (1H, d.
J = 1.9 Hz), 8.83 (1H, br), 8.81 (1H, br).

235 45007 (418 |A [A  |(500 MHz, DMSO-G6x 1.08 (1H, m), 1.88

- (3H, m), 2.32 (3H, 8), 3.08 - 3.31 (4H, m&l
15.02 (1H, 4, J = 10.8 Hz), 5.07 (4K, d, 5
10.6 Hz), 8.56 (1H, d, J = A3 Hz), 8.72
(1H, d, J = 8.3 Hz), 7.22 - 7.29 (5H, m),
7.36 (2H, d, J = 7.5 Hz), 8.78 (1H, br),
8.18 (1H, br).

236 50404 [489 [A [A  |(500 Mz, DMSO-0BK 1.28 (1H, m), 1.72
(3H, m), 262 (1H, m), 3.7 - 3.57 (3H,
. ™ m), 5.18 (1H, d, J = 124 Hx), 524 (1H,
d, J = 12.4 Hz), 8.50 (1H, dd, J = 2.3, 8.3
Hz), 6.70 (1H, d, J =83 H2), 7.18 (1H, d,
d= 2.3 Hz), 7.25 (1H, dt, J 2 7.9, &3
Hz), 7.86 (2H, d, J =83 Hz), 7.78 (24, d,
J = 8.3 Hz), 8.78 (1H, br), 521 (1H, br).

35404 [¢10 A |A |(500 Mz, DMSOGBE 1,15~ 120 (R,

L, 1.86-4.77 (3, m), 2.52- 2.73 (24,
m), 3.15-3.28 (3H, m), 5.14 (1H, 4, J =
11.0 Hz), 518 (1H, d, J = 11.0 Hz), 6.62
(1H,d, J = 8.2 Hz). 6.78 (1H, 4, J= 8.2
Hz), 720 (1H, 8), 7.28- 7.33 (3H, m),
7.48 (2H, m), 7.56 (2H, k. 4 = 1.5, 7.6
Hz), 9.00 (1H, £ d), 8.50 (1H, br ).

233 49408 4% (A |A  {(500 MHz, DMSO-08): 129 (1H, m), 1.73|

{3H, m), 2.64 (1H, m), 2.80 (1H, dd, J =
o - A, 12.7 Hz), 324 (3H, m), 3.86 (3H, 8).
. 817 (1H,d, J = 120 Ha), 522 (1H,, J
12.0 Hz), 8.82 (1H, 4, I 5 82 Hz), &.T1
(1H, d, J = .5 Hz), 7.20 {1H, 8), 7.27
(1H, dd, J= 82, A5 Hz), 7.50 (2H, d,J =
8.2 Hx), 7.99 (2H, 6, J = 8.2 Hz), 485
{1H, br d), 841 (1H, br d).
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(S00 MHz, DMSO-d8) 1,12 (1H, m), 1.73
(3H, m), 2.68 (1N, m), 275 (1H,t, J =
123 Hz), 313 (1 m), 5.05({1H,d,J =
11.0 Hx), 5.10 (1H, d, J = 11.0 Hr), 838
{1H,d,J=82Hz}, 670 (1H,d, J= 82
Hz}, 7.98 (1H, 8). 7.21 (2H, brs), 7.28
(1H. 4 J= 8.2 H2), 744 (2H, d, JmaS
Hx), 7.83 (2H, d, J = 8.5 Hx), 5.03 {21,
be), 12.37 (1H, 8).

ATAAL

361

(500 MHz, DMSO-05%: 2.92 (4H, br's},
815 (2, 0), 0.55{1H,d, =72 H),
888 {1H, d, J = B.51R), 722-7.25 (W,
m), 7.30 (1H, 8), 7.33 - 7.38 {1H, m),
TAQ - TAS (4H, m), 7.95 (1H, bra).

2-41

43753

413

(500 Mz, DMSO-d6Y 1.83 (1H, m), 1.78
= 1.90 (3H, m), 2.85 (1H, m), 3.03 (2H,
dd, J = 8.8, 8.9 Hz), 3.12 (1H, m), 3.28 -
3.38 H, m), 420 (2H, dd, = 8.8, 8.0
Hz), 8.62 (1H, d. 4 = 82 Hz), 8.53 (1H, d,
J 2 85 Hz), 7.18-7.24 (5H, m), 7.23
(1H, 9),7.20 (1H,dd, J= 8.2, 8.5 Hz),
795 {1H, brs), 8.11 {(1H, brs), .83 {1H,
brs).

B

(500 Mz, DMSO-d8): 1.42 - 1.88 (4H,
lm).m-w(ﬂ-l.m).m-uum
m), 8.84 (1H, d, J = 83 Hz), .72 (1H, d,
J=8.5Mz), 7260 -7.22 (2H, m), 7.51 -
T.73 (3H, m), 8.15-8.18 (1H, . J= 75
Hz), .77 - 8.83 (2H, m), 8.47 (1H, brd, J
|= 104 Hz).

m), 1.73 - 1.52 (4H, m), 2.80 - 3.27 (3H,
m), 5.30 (2H, »), 8.84 (1H, d, J = 8.2 Hz),
074 (1H, d, J = 8.5 Hz), 7.13 (1H, »),
7.28 (1H, {, J B2 Hz), 748 (1H, br s),
7.98 (1H, m), 848 (1H, d, J = 7.8 Hz),
8.84 {1H, d, 5.4 Hz), .80 - .91 (1H, m),
.95 (1H, 5), B.43 (1H, brd, J = 10.1 Hx).

(500 Mz, DMBO-d6) 1.33 - 1.38 (2H, |
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{500 MHz, DMSO-d6x 1.52 - 1,88 (3H,
m), 279 - 3.33 {8H, m), 542 (2H, 8),
8.83 (1H,d, J=82 Hz), 6.85(1H.d, ) »
8.5 Hz), 7.10 (TH, 8), 7.22 - 7.3 {aH, m),
7.80 (2H, d, J = 5.7 Hz), 8.82 - 8.88 (3H,
Im), 942 (1H, brd, J=10.4 Hz).

487.08

k.

ﬂB

(500 Mz, DMSO-d0): 127 - 1.20 (TH,
m), 1.49 - 187 (3H, m), 2.00 - 3.30 (44,
m), 4,81 (2H, br 8), 5.41 - 5.42 (2, m),
863 (1H, d, J = 8.2 Hz), 875 (14, 0, J »
A5 Hr), 7.25 - 720 (2H, m), 7.08 - 7.7
(2H, m), 7.85 (1H, t, 2 = 7.8 Hz), 8.08
(2H, 1, J = 8.3 Hz), 857 {1H,d, J= 8.5
Hz), 8.81 - 8.83 (14, m), 829 (1H, br d, J
= 9.8 Hz).

I(soou-h.nuso-ua:ua-mam-l.
m), 1.81 (1H, m), 3.02 {1+, m), 3.15 -
3.42 (4H, m), 3.73-3.81 (2H, m), 3.90 -
4.00 (2H, m), 4.04 (1H, m), 6.40 (1H. d, J
=82 Hx), 8.91 (1H,d, = 8.5 Hx), 7.14
(1H, dd, J = 8.2, 8.5 Hz), 7.16-728
{10H, m), 7.38 (1H, a), 8.80 (1H, brs),
8.83 (1H, br s).

1527.48

%cf?('ak )

480

fﬂ

(500 Wiz, DMISO-0BE 0.76 - 0.88 (1F,
m), 138 (1H, br d, J = 12.3 Hz), 1.0

120,208 Hz), 536 (3, dd, I » 11.7,
Hz), 8.60 {1H, d, J = 8.2 Hz), 6.88

7.90 (1H, 8), 8.07 (1H, d, J = 8.8H2),
8.70 - 8.80 (1H, m), 8.07 (1H,d, J = 10.7
Ha).

B

A

(500 Mz, DMSO-dBY. 1.62 - 1.85 @H, |
m), 287 - 3.21 (S, m), 5.41 (2, ),
6.80 (1H, d, J w82 Hr), 878 (1H, d, J»
8.5Hz), 7.26 - 7.30 {2H, m), 748 (1H, 3),
8.61-8.83 (1H, m), B85 (1H,brd, J=
10.4 Hz), 9.74 (1H, 3). :
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I519.48

m), 2.42 (3H, s), 257 - 3.30 (5H, m),
5.12 - 526 (24, m), 6.31 (1H, s), 8.58
(1H,d, J=82H2),6.71 (1H,d. J= 8.8
k). 7.24 - 728 (3H, m), 738 (1H, 9},
|m-s.ns¢11-|.m1.s.so-muu.uru.
J = 10.4 Hz).

[(snomh.nusw: 1.52-1.91 (4H,

%a| ke

485.00

(500 MHz, DMSO-d6): 1.84 - 1.78 (3H,
m), 1.80 (1H, m), 2.03 - 2.08 (2H, m),
267 (2H, ¢, J = 7.6 Hz), 2.78 {1H, m),
3.06 (14, m), 3.29-3.27 (24, m), 238
(1H, m), 3.8 {12H, ddd, J = 4.1, 8.3,0.5
Hz), 6.53 (1H, d, J = 8.2 Hr), 8.54 (1H, d,
J= 082 He), T.15-7.28 (8H, m), 7.21
{1H, t, J = 8.2 Hz), 7.31 {14, br 8}, 7.33
{1H, &), 8.74 (1H, br 8), 6.10 (1H. bra).

. [T2HR), T.T3(1H, L= 72 Hz), B.11

{1H, m), 5.08 (2K, »), 8.58 {1H, d, J= 83
rz), 8.78 (1H, 4, J 2 83 Ha), 7.27 (1M, 4,
J 2 8.3 H2), 7.37 (1H, br), 7.80 (2H, L, J =

(500 MHz, DMSO-d8): 1.51 (3H, m), 3.03!

(2H, d, J = 72 Hz), 8.18 (1H, br), 8.82
(1H, br), 834 {1H, br).

(300 MHz, DMSO-dB): 1.91 - 1.2 (4H,
|m), 3.07-3.11 (2H,m), 3.00 (3R, L, I =
7.2 Hz), .36 - 340 (24, m), 4.22 (2H, ¢,
J 2 7.2 H2), 8.5 (1H, d, J = 8.3 Hz), 6.61
(1H, d, J = 7.9 Hz), 7.20 (1H, dd, J= 7.,
8.3 Hz), 7.22 - 7.24 (5H, m), 7.25 {1H, 8),
7.28 (1H, br s), 8.88 (2H, brs).

[k

(300 Mz, DMSO-d8Y 1.00 - 1.17 (2H,
m), 1.21 - 1.25 (4H, m}, 1.68 - 1.75 {8H,
m), 1.81 - 1.88 (3, m), 2.84 - 2.90 (2H,
m), 3.03 - 3.18 {2H, m), 3.31 - 3.48 (2H,
m), 3.67 - 3.85 {24, m), 835 (1H,d, J=
70 H), 8.57 (1H,d, J= 83 Hz), 722
{1H. dd. J= 7.9, 3 Hz), 7.27 (1H. s),
743 (1H, bra), 8.98 (1H, bra), 8.44 (1H,
br a).

N
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{300 Mitz, DMSO-0B). 1.29 (8H, g, J =~
8.0 Mz}, 1.61 - 1.88 (4H, m}), 288 -2.10
(2H, m), 328 - 3.40 (3H, m), 4.85 (1H,
sep, J = 6.0 Hz), 851 (1H,d, J = 7.9 H),
8.60 (1H, d, J = 8.7 Hz), 7.22 (TH, od, J o
7.9, 0.7 Hz), 733 (1H, 5), 742 {1H, bra),
8.87 (1H, br 8), 9.24 (1H, br 3).

(500 MHz, DMSO-d6): 0.94 (3H, £, J =
7.3 Ha), 1.87 (1H, m), 1.78 (44, m), 1.78
= 1.85 (2H, m), 1.91 - 1.89 (2H, m), 2.88
(1H, m), 3.08 (tH, m}, 327 (1H, m), 3.30
- 3.32 (3H, m), 3.38 (1K, m), 3.88 (2H, ¢,
J = 6.0 Hz), 8.54 (1H, d, J = 8.2 Hz), 8.58}
(1H,d, J=82H2), 723 (1H, L I =82
Hz), 7.34 (1H, »), 8.88 (1H, brs) , .31
(1H, brs).

351

{500 MHz, DMSO-d8}. 1.85 (1H, m), 1.78
(1H, m), 1.83 (2H, d, J = 11.4 Hz), 2.68
(1H. m), 3.03 (1H, m), 3.21 {1H, m), 3.35
(2H, dd, J = 10, 25 Hz), 4,57 (2, d, I =
5.7 Hz), 5.3 (2H, m), .08 (1H, m), 8.56
(2H, dd, J = 8.3, 28 Hz), 7.20 (3H, M),
8.85 (1H, br), 8.97 (1H, br)

{500 MHz, DMSO-d8). 1.67 - 1.98 (5H,
m), 2.72 - 3.42 (8H, m}, 3.79 (3H, 8),
8.55(1H,d, J=83Hz), 858 (1H.d,J=
8.3 Hr), 722 (1H,4), 723 (1H, 1, J =43
Hz), 8.79 {1H, br d), 913 (1H, br d}.

I74.87

{500 MHz, DMSO-dB): 1.37 (3H,t, J =
8.8 Hz), 1.88 (1H, m), 1.82 (1H, m), 1.82
= 1.86 (2H, m), 261 (1H, m), 3.08 (1H,
m), 3.23 - 332 (34, m}, 3.39 (1H, m),
4.00 (2. q, J= 8.8 Hz), 6.54 (iH,d, I =
8.2 Hx), 8.58 {(1H, d, J= 8.5 Hz), 7.24
{1H, dd, J = 8.2, 8.5 Hz), 740 (1H, s),
748 (1H, brs), 8,81 (1H, br 9}, .22 (1H,
bra).
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(S00 MHz, DMSO-08) 0.82 (BH, &, J =
8.6 Hz), 1.88 (1H, m), 1.80 (1H, m), 1.01
-1.94 (2H, m), 2.04 (1H, sap, J=6.8
Hz), 2.88 (1H, m}, 3.07 (1H, m), 3.27 -
3.38 (31, m), 3.76 (2, d, J = 6.6 H2),
6.58 (1H, d, J = 7.3 Hz), 857 (1H,d, J »
8.2 Hx), 7.23 (1H, dd, J = 7.3, 8.2 Ha),
728 (1H, 8), 7.58 (1M, brs), 8.85 (1H, br
8), 045 (1H, bra) .

416.88

381

(500 Mz, DMSO-d6): 0.84 - 0.88 (H,
m), 1.29 - 1.30 (44, m), 1.60- 1.73 (2H,
m) 1.80 - 1.95 (3H, m), 287 (1H, m),
310 (1H, m), 3.20-3.35 {34, m), 348
(1H, m), .70 {1H, m), 3.97 (A, q, J =
6.3 Hr), 8.59 (M, ¢, J = 82 Hz), 7.25
(1H. £, J = 82 Hx), 7.31 (1H, s}, 7.75 (1M,
br s), 8.07 (1H, br 3), 8.80 (1K, brs).

I(snom:.nuso-du):m-mw-l.
m), 1.00 - 1.18 (3H, m), 1.32 (1H, m),
1,80 - 1.84 (TH, m), 1.71 (1H, m), 154
(1H, m), 1.90 - 1.85 (24, m), 287 {1H,
m), 3.08 {(1H, m}), 328 (1H, m), 3.30 -
3.34 {2H, m), 3.99 (1H, dd, I« £.6,83
Hz), 4.04 (1H, dd, J = 8.8, 0.5 Hz), 6.58
(1H, d, J = 82 Hz), 6,80 (1H, d, J » 8.5
Hz), 7.23 (1H, dd, I = 8.2, A5 Hz), 7.30
(1H, 8), 7.59 (1H, br s), 8.89 (14, brs),
8.46 (1H, bra).

Bl

414.94

{500 Mriz, DMGO-B): .83 - 1.78 (4H,
m), 1.81 - 1.68 (SH, m), 202 - 2.00 (2H,
m), 273 (1H, m), 288 (1H, m), 3.05 (1H,
m), 3.22 - 3.38 (2H, m), 3.88 (3H. d, ) =
0.8 Hz), 6.3 (1H, d, J = 8.5 Hy), 659
(1H, d, J = 8.2 ), 722 (1H, L, 8.2 Hz),
7.27 (1H, a), 7.28 (1H, br s), 8.78 (1H, br
8), 8.11 (1H, bre).

{500 Wiz, DMSO-GE): 084 (9H, d, J =
8.6 Hz), 1.17 - 1.25 (24, m), 1.52 (1K,
J= 8.8 M), 1.87 - 1.78 (3H, m),
1.80 {1H, m), 1.86 - 1.96 (2, m), 287
(1H, m), 3.07 {tH, m}, 3.24 - 330 (3H,
m), 3.87 - 4.13 (2H, m), 8.54 (11, d, J =
8.2 Hz), 657 (1H, &, S =82 Hz), 7.22
(1H, 1, J = 8.2 Hx), 728 (1H, 8), 743,
(1H, br s), .87 (1H, bra), 827 (1H, brs).




s

WO 02724679 PCT/EPOY/ 104.05
- -105 -
2-84 445.01 |409 |A B {500 MHz, DMSO-dB): 0.84 (2H,d,J =
o 8.9 Mz), 0.85 (2H, d, J = 6.6 Hz), 120 -

1.33 (3H, m), 1.88 - 1.74 (34, m), 1.75 -
1.95 {5H, m), 2.87 (4H, m), 3.10 {14, m),
3.22-347 (44, m), 3.90 (1H,d, J =82
Hz), 3.94 - 4.02 (2H, m), 855 (1H, d, J =
B2 Hz), .52 (1H, d, J 5 8.2 Hz), 723
(1H, £, J = 8.2 H2), 7.32 {1H, 8), 7.48 (1H,
br8), 8.88 {$H, m), 9.24 (1H, m).

40081 [385 (A |A |(500 MHz DMSO-d6) 0.33 - 0.37 (2H,
m), 0.62 - 0.58 (2H4, m), 1.30 (1H, m),
1.67 (1H, m), 1.82 (14, m), 1.91 - 1.98
(2H, m), 2.07 (1H, m), 2.88 (1H, m), 3.1
(1H, m), 3.26 - 3.32 (2H, m), 1.85 (2H, d,
J = 8.9 Hz), 8.53 {1H, d, J = 8.5 Hz), 8.5¢
(1H. 6, J = 82 Hz), 7.23 (1M, 0d, J = 8.2,
i S, 8.5 Hz), 7.37 (1H, bra), 7.54 (1H, 3),
(' 8.94 (1H, m), 9.43 (1H, m).

2-66 o 430.08 305 |[A |A (500 MHz, DMSO-GBY 0.83 (6H, d, J =

.6 Hz), 1.03 @H.d, J = 8.6 Hz) 1.18-
1.22 (24, m), 1.54 - 4.53 (1H, m), 1.72-
1.77 (3H, m), 1.93 - 1.95 (4H, m), 2.84 -
2.85 (1H, m), .08 - 3.22 (3H, m), 3.34-
3.37 (2H, m), 3.99 (1H, £, J = 6.5 Hz),
6.53 - 6.50 (2H, m), 7.21 - 7.26 {2H, m),
9.03-0.12 (1, bra).

287 30890 (353 |A |A (500 MHz, DMSO-dB) 0.92 (3, £, J =
725 Mz), 1.77 (2H, m), 1.90 - 1.98 (H,
m), 3.0 - 3.13 (3H, m), 1.38 - 3.40 (2H,
m), 3.97 (24, 4, J = 6.3 Hz), 8.57 (2H, od,
J = 10.0, 8.3 Hz), 7.23 - 7.27 (M, m),
9.08 (ZH, br s).

[
Q‘* 788 : 21404 579 [A |A_ |(500 Mz, DNBO-0G). 1.70 - 1.78 (21,
. m), 179 - 1.22 (4H, m), 1.85-1.98 (2H,
m), 200 - 207 (2, m), 2.77 (1K, m),
3.07-3.14 (3H, m), 239341 (M, m),
400 (2H, d, J = 8.8 Hr), 6.58 (1H, d, J =
8.2 Hz), £.80 (1H, d, J = 82 Hx), 7.10
(1H, 3), 7.24 (1H, 8, 1 = 82 Hz), 7.51 (1K,
be s}, 0.03 2H, br o).
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416.88

381

(800 MHz, DMSO-day; 0.85 (3H, dd, J =
8.6,7.2 H2), 1.31 - 1.33 (4H, m), 1.74 -
1.78 (2H, ), 1.83 - 1.81 (2H, M), 1.94 -
1.90 (24, m), 3.08 - 3.12 (3H, m), 2.37 -
3.38 (2H, m), 4.00 (24, dd, J = 8.3, 6.8
Hz), 8.53 (1H, d, J » 82 Hz), 6.58 (1H, d,
J = 8.5 Hz), 7.22 (1H, &d, J n 8.2, 8.5
Hz), 7.20 (1H, 8), 7.30 (H, br s), 875
($H, brs), 8.83 (1H, br s).

(500 Mriz, DMSO-G). 0.86 - 0.93 (2H,
m), 1.08 - 1.23 (3H, m), 1.34 (1H, m),
1.50 - 1.67 (TH, m), 1.86 - 1.99 (4H, m),
3.08 - 3.13 (3H, m), 3.36 - 3.38 (2H, m),
4.04 (2H, dd, J = 8.6, 6.0 Hz), 8.54 (1H,
d, J = 8.2 He), 8.80 (1H, d, J = 8.5 Hz),
723 (14, dd, J = 82, 85 Hz), 7.24 (1H,
a), 7.36 (1H, br s), 8.81 (3H, br s).

2-T1

402.83

(300 Wiz, OMSO-dBY 0.92 (8H,d,J =
8.6 Hz), 1.A3-1.02 [2H, m), 1.64-1.97
m'l-ﬂl)-mﬂﬂudﬂ--"“ma-m'
3.13 (3H, m), 3.38 - 341 (2H, m), 3.78
(aH,d, J = 8.8 Hz), 654 (1H,d, J~ 82
He), 8.57 (1H, d, J = 8.5 Hz), 7.22 {1H,
8), 7.2 (1H, dd, J= 8.2, 8.5 Hz), 7.38
(1H, bra), 8,88 {1H, brs), 8.83 (1H, brs).

2-72

(500 Mz, DMSO-G0). 0.86 (3H, 0d, J =
73,7.5Hz), 137 (2H, dq, J 273, 7.8
[Hz), 1.75 (2, dd, 4 = 8.8, 8.9 Hz), 1.88 -
1.97 {4+, m), 3.08-3.13 (3H, m), 3.57 -
340 (2H, m), 4.02 2H, t, J = 0.8 Hz),
16.54 (1H, d, J = 8.2 Hz), 8.89 (1H, d, J =
82Hz), 7.23 (1H, 1, Ja 8.2 Hz), 7.28
(1H, 8), 747 (1H, bra), 8.8 (2, brs).

e e R ol

8

(300 Mz, DMSO-d8Y 0.4 (3H, £, J =
6.8 H), 1.22 - 1.27 (8H, m), 1.73 - 1.78
(&, m), 1.87 - 184 (4H, m), 3.07 - 3,11
(3H, m), 3.35- 3.40 (2, m), 4.01 M. &,
J =84 Hz), 054 (1H, d, I = 8.3 Ha), 8.58]
(1M, d,J» 79 Hx), 723 (1H, dd, I = 7.6,
B.S Hz), 7.28 (1H, =), 7.33 (1H, bra),
8.90 (2H, brs),

—————— et —

P e ]
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2-74

351

(300 Mz, DMSO-dBy: 1.78 - 1.98 (4H,
m), 3.08 - 210 (3H, m), 3.38 - 3.42 (2H,
m), 4.81 (24, d, J = 5.3 Hz), 5.29 (1,
dd, J = 1.5, 10.8 Hz), 5.36 (1H, dd, J =
1.5, 17.3 Hx), 8.11 (1H, ddt, J = 53,
10,6, 17.3 Hz), 855 (1H, d, J = 8.3 Ha),
8.50 (1H, d, J = 7.9 Hz), 7.23 (1H, dd, J =
7.9, 8.3 Hz), 7.27 (1H, s}, 7.33 {1H, bra),
B.74 (24, br s).

275

374.87

(300 MHz, DMSO-d6%: 140 (3H, 1, J =
7.2 Hz), 1.00 - 2.01 (44, m), 3.08-3.10
(3H, m), 3.38 - 343 (2H, m), 4.08 (21, q,
J = 8.8 Hz), 0.53 {1H, d, J = 7.9 Hz), B.57
(1H,d, J= 8.3 Hz), 723 (1H,dd, J= 7.8,
8.3 Hx), 7.34 {1H, bra), 740 (1H, 5),
8.80 {2H, brs).

278

{300 Mz, DMSO-0BY 0.38 (3H, L J =
j8.8 Ha), 1.25-4.34 ('H, m), .71 - 1.78
mlm)l 1‘2-1‘1 RHI m’l 1.84-198
(2H, ), 3.05 - 337 {4+, m), 4,01 (2, ¢,
J = 8.4 Hz), .82 (1H, d, J = 8.3 H2), 6.58)
(1H, S, S = 7.9 Hz), 720 (1H, brs), 7.22
(1H,dd, J = 7.9, 8.3 Hz), 730 (1H, ),
8.81 (44, bra), 8.7 (1H, brs).

277

{500 MHz, DMSO-dé): 1.20 (8H, s}, 1.81
- 1.97 (5H, m), 2.98 (1H, m), 3.26 - 3.31
(2H, m), 3.42 (1H, m), 5.20 {2, 8), 6.55
{(1H,d, J= 82 Hz), 881 (1H,d, J= 8.2
Hz), 7.28 (11, t, J= B2 Hx), 7.36 (2H, br
n), 8.13 {1H, 8), &.81 (1H, br s}, 9.27 (1K,
b 8).

2-78

(300 M-z, DMSO-6Y. 1.17 (8H, a), 1.86
- 4.95 {(4H, m), 3.07 - 3.10 (3H, m), 3.35 -
340 (2H, m), 5.22 (2, a), 6.44 (1M, d, J
= 8.3 Hz), 8.53 (1H, d, J = 83 Hz), 7.18
(1H, , J =83 Hz), 7.21 (1H, brs), 7.48
(41, bra), 8.77 {1H, br s).
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279 rmu 409 |A [A (500 Mz, DMSO-G6} 1.21- 130 3H, |
m), 143 - 1.51 (3H, m), 1.81 (1H, m),

1,67 - 1.82 (4H, m), 1.91 - 1.97 @4, m),

2.89 (1H, m), 3.05(1H, m), 3.2 (1H, m),

3.35 - 3.43 (3H, m), 3.91 (1H. m), 3.68

. . (1H, m), 8.82 {(1H, d, J = &.5 Hz), 8.38

(1H,d, J=B.5HD), 722 (1H, §, = 82

Hz), 7.28 (@H, brs), 7.38 (1H, s), 8.67
(tH, bre), 8.88 {1H, brs).

260 $08.50 |365 |A |A  [(500 Mitz, DMBO-08K 1.81 (1H, m), 1.68
- 1.81 (4H, m), 185 (1H, m). 1.90 - 2.04

(4H, m), 2.80 (1M, m), 3.12 (1H, m), 3.23

(1H, m}, 340 (1H, m), 3.76 (1H, m), 3.87

. (1H, m), 4.03 (14, dd, J= 2.8, 3.1 H=),
r 427 (1H, m), .52 (1H, d, J = 8.2 Hz),

8.82 (1H, bra), 8.92 (1H, br s). (“

281 o 430541385 [~ [A (500 Mz, DMSOE): 161 (1H, m). 171] (@i}

(¥H, m), 1.78 - 1.88 (3H, m), 1.57 - 2.03
(3H, m), 2.78 (1H, m), 3.13 (1H, m), 3.25
-3.35 (3H, m), 3.75 - 3.80 (2H, m, 3.88
(1H, m), 4.03 (14, m), 427 (1H, m), 7.51
(1H, d, J = 82 Hz), 7.58 (1H, d, J = 82
Ha), 724 (1H, t, J = 82 Ha), 7.53 {1H, br
:'n).). 7.58 (1H, »), 6.93 (1H, m), 5.53 (1H,

282 - #3054 (395 |A |A  [(300 Mz, DMSO-d0F 1.50 (1H, m), 1.76) .
- 1.97 (TH, m), 3.07 - 3,10 (3H, m), 3.37 -
341 (2H, m), 370 (2H, dd, J= 8.8, 14.7
Hz), 3.82 (1H, dd, 1= 6.8, 72 Hx),
4.01(1H, dd, J = 8.8, 7.2 Hz), 4.22 (1H,
m), .54 {1H, 4, J = 8.3 Hz), 6.58 (1H, d,
J= 8.3 Ha), 7.20 (1H, brs), 7.2 (14, 4. J @
=.8.3 Hy), 7.34 (1H, 1), 8.74 (1H, Ir a), s
|e.52 (1M, brs).

iy 404AT (422 [B~ (500 Mrtz, DMSO-dox. 128 - 1.38 (1H,
m), 1.83 - 1.3 (10H, m), 2.84 - 3.39 (8H,
m), 4,38 - 4.43 (3H, m), 0.81 (2H, d, J= ™
8.2 Hz), 7.05 (1H. 3), 7.22-7.28 (01, m),
o ATE - 885 (1H, m), .38 (1H, brd, =
10.1 Hz), 10.56 (1H, br a).
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424

[(200 Mz, DMSG-dB): 1.71 - 1.03 (5H, |

m}), 293 -3.47 (124, m), 3.75 (1H, br 8),

435 - 444 (2H, brs), 6.6t (2H.d, J -q

Hz), 7.01 {1H, 8), 7.16 (24, brs). 7.23

{1H,  J =2 8.4 H2), 8.78 - .85 (1H, m),

:r.ﬁ)-(“‘l. brd, J =104 Hr), 11.34 (1H,
L) -

417.04

(500 MHz, DMSO-de) 1.88- 1.83 (2H, |
m), 1.82 (2H, m), 2.73 (8H, d, J = 4.4
Hz), 2.97 (1H, m), 3.17 - 3.18 (3H, m),
3.22 - 1.39 (3H. m), 4,38 (2H, tx}, 8.61
(1H, d,J = 8.5 Hz),6.83 (1H, d, J = 8.2
Hz), 7.09 (1H, 8}, 721 (1H, brs), 7.25
(1H, dd, J = 8.2, 8.5 Hz), 8.80 (1H, bx),
©.37 (1H, brs), 10.8 (1H, bra).

472.04

FC

{500 MHz, DMSO-dBF; 1.53 - 1.54 (2H,
m), 1.52- 1.84 (21, m), 1.87 - .84 (&M,
m), 1.91 - 1.82 (2H, m), 2.7 (1H, m),
3.05 - 3.10 (2H, m), 3.17 -3.25 (2H, m),
3.20 - 3.45 (8H, m), 430 {24, br), 6.60
(tH, d,J= 82 Hy), 681 (1H,d, Ju 82
Hz), 7.05 (1H, 9}, 7.48 (1H, brs), 7.24
{1H, t, J = B.2 H), 8.77 {1H, br 3), 8.30
(1H, bra), 10.8 (1H, bre).

408

(500 Mz, DMSO-dB). 1.72 - 1.85 (5H,
m), 1.80 - 1.93 {3H, m), 2.81 - 3.17 (3H,
m), .21 - 3.39 (4H, m), 343 - 3.4 (2H,
m), 3.50 - 3.51 (2H, m), 4.38 (2H, bx),
8.82 (1H,d, J = 8.5 Hz), 863 (1H, d, J =
8.2 Hz), 7.15 (1H,9), 728 (1, dd, J =
8.2, 8.5 Hz), 7.53 (1H, br 8), 8.00 (1H, br
8), 8.84 (1H, br s), 11.2 {1H, bra).
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Example 3-1

(1) With the use of the starting compound 1G, 2B and other materials, 2-amino-6-[2-

(cyclopropylmethoxy)-6-hydroxyphenyl}-4-(3-piperidinyDnicotinonitrile hydro-
chloride was prepared in a similar marmer as described in Example 2-3.

(2) To a stirred solution of 2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-
(3-piperidinyl)nicotinonitrile hydrochloride (200.0 mg, 0.50 mmol) in MeOH were
added formaldehyde (0.5 mL) and sodium cyanobarohydride (40.8 mg, 0.65 mmol)
and stixred for 2 hrs at room temperature. The reaction was quenched by an addition
of water, extracted with ethyl acetate, dried over MgSO,, filtered and evaporated.
The residue was triturated with hexane and dried. The crude product was purified by
preparative silica gel TLC (5% MeOH in dichloromethane) to give 2-amino-6-[2-
(cyclopropylmethoxy)-6-hydroxyphenyl}-4-(1-methyl-3-piperidinyDuicotinonitrile as
a yellow solid. (28.5 mg, yield 15%)

Molecular weight: 378.48

Mass spectrometry: 379 (M + H)"

In vitro activity grade: A .

Cellular activity grade: (AS49)A -

'H-NMR (300 MHz, CDCI3): 0.37 — 0.42 (ZH, m), 0.67 — 0.73 (2H, m), 0.82 - 0.88
(1H, m), 1.27—1.35 (1H, m), 1.76 - 2.09 (4H, m), 2.31 (3H, s), 2.91 —3.00 (2H, m),
3.14~3.23 (1H, m), 3.86 (2H, pent, J = 8.8 Hz), 5.15 (2H, br s), 639 (1, d, T = 8.3
Hz), 6.62 (1H, d, ] = 8.3 Hz), 7.20 (1H, t, ] = 8.3 Hz), 7.95 (1H, ).
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Example 3-2

To a stirred solution of 2-amino-6-[2-(cyclopropylmethoxy)-6-bydroxyphenyl]-4-(3-
piperidiny[)nicotinonitrile hydrochloride (200.0 mg, 0.50 mmol),which was obtained
in the step (1) of example 3-1, in MeOH was added benzaldehyde (0.25 mL, 2.49
mmol)) followed by sodium cyanoborohydride (40.8 mg, 0.65 mmo]), and the
stiming was continued for 2 hrs at room temperature. The reaction was quenched by
an addition of water, extracted with ethyl acetate, dried over MgSO,, filtered amd
evaporated. The residue was triturated with hexane and dried. The crude product
was purified by preparative silica gel TL.C (5% MeOH in dichloromethane) to give 2-
amino-4-(1-benzyl-3-piperidinyl)-6-[2-(cyclopropylmethoxy)-6-hydroxy-
phenyl]nicotinonitrile as a yellow solid. (35.7 mg, yield 16%)

Molecular weight: 454.58

Mass spectrometry: 455 (M + H)*

In vitro activity grade: C

Cellular activity grade: (A549)C

'"H-NMR (300 MHz, CDCI3): 0.35 - 0.37 (2H, m), 0.62 — 0.64 (2H, m), 0.83 — 129
(2H, m), 1.75 ~ 2.21 (5H, m), 2.93 — 324 (35, m), 3.50 — 3.61 (2H, m), 3.78 — 3.88
(2H, m), 5.12 (28, br s), 639 (1H, d, J = 8.3 Hz), 6.60 (1H,d, J = 8.3 Hz),7.16 -
732 (6H, m), 7.93 (1H, 5), 13.33 (1H, br 5).
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Examples 3-3 to 3-8

According to the similar synthetic procedure of Examples 3-1 to 3-2, compounds
shown in Table 3 were prepared.
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Ex. No

Structure

walght

oo

344.85

A

W(aon Mz, DMSO-d8): 1.70 - 1.08
(4H, m), 2.73 (3H, d, J = 1.8 Ha),
293298 (1H, m), 3.35- 340
{aH, m), 8.90 - 8.85 (2H, m), 7.33
-7.46 (3H, m), 8.02 (14, dd, J =
8.5, 1.3 Hz), 10.82 (1H, bra),

(300 MHz, DMSO-dd): 0.82 (3H. 1,
J= 7.4 Hz), 1.71-1.76 (3H, m),
1.81 - 1.88 (3H, m), 262-3.04
{3H, m), 6.80 - 6.85 {24, m), 7.34
- 7.38 (2H, m), 745 (1H, brs),
8.01 {(1H, d, Ja 7.4 Hz), 0.80 (1H,
br s).

420.85

#|

{300 M iz, DMBSO-0B): 1.51 - 1.06
(4H, m), 272 - 273 (1H, m), 3.31
- 3.50 (4H, m), 4.26 - 4.35 (2H,
|m), 6.89 - 8.95 (2H, m), 7.34-
7.51 (6H, m), 7.59 - 7.62 (2H, m),
8.00- 8.02 (1H, m), 10.57 (1H br
|8k

{300 MHz, DMSO-dB): 1.78 - 2.01
(5H, m), 3.04 - 3.15 (4H, m), 3.30
- 3.67 (2H, m), 8.90 - 6.95 (2H,
m), 7.24 - 749 (11H, m), .03
(1H, d, J = 7.5 Hz), 10.58 (1H, br
*

430.51

431 |A

{500 Mz, DMSO-dB): 1.30 (1H,
dd, J = 3.5, 11.7 Hz), 1.8 (1H,
m), 1.73 (14, d, J = 12.0 t),
1.88 (1H, d, J = 11.7 Hz), 1.85
(1H, §, J =104 Hz), 202 (1H, L.
=11.0 Hz), 284 (1H, d, J 2 11.0
Hz), 2.89 (1H, d, J = 10.4 Hz),
2.97 (1H. 1, J = 11.0 Hz), 345
(2H, m), 372 (31, 8), 6.38 (2H, d,
J=8.2 Hz), 8.88 (2H,d, J = 85
Hz), 7.06 (1H, t, J= 8.2 Hy), 7.18
(@H, br), 7.21 (1, d, J =85 Ha),
7.78 (1H, 8), 11.81 (2H, 8).

L8,
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308 48480 (488 [C p {300 MHz, COCIS)E (.33 - 0.38
- {2H, m), 0.80 - 0.88 (2H, m), 1.24
- 2.21 (8H, m), 2.04 - 3.25 (2H,
m), 3.52 (2H, brs), 3.79 - 3.84
(SH, m), 5.18 (2H, br 8), 8.38 (1H,
d, J =8.3 Hz), 6.80 (1H,d, J = 8.3]
Hz), 8.84 (2H, d, J = 8.7 Hz), 7.18
-7.28 (3H, m), 7.63 (1H, 8).

Example 4-1

(1) A mixture of copper (I) bromide (1.106 g, 4.953 mmol) and tert-butyl nitrite
(0.736 mL, 6.191 mmol) in acetonitrile (30 m1) was stirred at 65 °C for 15 min. A
solution of tert-butyl 3-{2-amino-6-[2-(benzyloxy)phenyl]-3-cyano-4-pyridinyi}-1-
piperidinecarboxylate (2.000 g, 4.127 mmol), which was obtained in the step (1) of
Example 1-1 , in acetonitrile (20 mL) was added dropwise to the mixture, The
mixture was stirred at 65 °C for 2 brs. After cooled to room temperature, the reaction
mixture was diluted with ethyl acetate. The separated organic phase was washed

" with an aqueous IN HCI solution and brine, dried over Na;SO,, filtered, and
concentrated. The residue was recrystallized fiom diethyl ether to give tert-butyl 3-
{2-bromo-6-[2-(benzyloxy)phenyl]-3-cyano-4-pyridinyl}-1-piperidinecarboxylate as
a white solid (1.010 g, yield; 45%).
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(2) To a stirred solution of tert-butyl 3-{6-[2-(benzyloxy)phenyl]-2-bromo-3-cyano-
4-pyridinyl}-1-piperidinecarboxylate (0.300 g, 0.547 mmol) in DMSO were added
tricthylamine (0.229 mL, 1.341 mmol) and benzylamine (0.147 g, 1.367 mmol). The
mixture wes stirred at 70 °C for 12 hrs, After cooled to room temperature, the
reaction mixture was quenched with water and extracted with ethyl acetate. The
separated organic phase was washed with brine, dried over NeiSOy, filtrated, and
concentrated. The residue was purified by silica gel column chromatography
(hexane/ethyl acetate = 4/1-2/1) to give tert-butyl 3-{6-[2-(benzyloxy)phenyl]-2-
benzylamino-3-cyano-4-pyridinyl}-1-piperidinecarboxylate as a yellow amorphous.
(0.290 g, yield; 92%)

R

(3) Then benzy! moicty was removed in a same mamer as described in step (2) of
Example 1-1. The residue was suspended in ethanol and filtrated to give tert-butyl 3-
[2-(benzylamino)-3-cyano-6-(2-hydroxyphenyl)-4-pyridinyl]-1-piperidinecarboxylate
as a white solid. (0.150 g, yield; 61%) '
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io"\\ HOY
e ol
o Yo

() tert-butyl 3-[2{(benzylemino)-3-cyano-6-(2-bydroxyphenyl)-4-pyridimyi]-1-
pipeddinecarboxylate (0.145 g, 0.299 mmol) was treated under acidic conditions in a
similar manner as described in step (3) in Example 1-1. The resulting solid was
collected by filtration, and dried under rednced pressure to give 2-(benzylamino)-6-
(2-hydroxyphenyl)-4-(3-piperidinyDnicotinonitrile hydrochloride. (0.075 g, yield;
60%)

Molecular weight: 420.95

Mass spectrametry: 385 (M + H)*

In vitro activity grade: A

Celluler activity grade: (A549)-B/Jurket-B

'H-NMR (300 MHz, DMSO-d6): 1.80 — 1.92 (4H, m), 2.90 — 2.93 (1H, m), 3.31 —
3.40 (48, m), 4.59 (2H, d, I = 5.6 Hz), 6.84 — 6.92 (2H, m), 7.19—7.31 (5H, m), 7.47
(1H, s), 8.00 (1H,4, J = 6.8 Hz), 8.11 - 8.15 (1H, m), 8.91 (1H, br s), 9.52 (1H, br
§),12.59 (1H, brs), 12.90 (1H, br 5).

Bxemple 4-2

of
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To a stirred solution of tert-butyl 3-{6-[2-(benzyloxy)phenyl]-2-bromo-3-cyano-4-
pyridiny1}-1-piperidinecarboxylate (0.100 g, 0.182 mmol), which was obtained in the
steps (1) of Example 4-1, in DMSO (2 mL) were added propylamine (0.108 g, 1.823
mmol) and triethylamine (0.038 mL, 0.273 mmol). The mixture was stirred at 40 °C
for 12 hrs. The reaction was quenched with water and the resulting reaction mixture
was extracted with ethyl scetate. The organic phase was dried over Na;SOQ,, filtered,
and concentrated. The concentrates was purified by silica gel column (hexane/ethyl
acetate = 4/1) to give tert-butyl 3- {6-[2-(benzyloxy)phenyl]-3-cyano-2-propylamino-
4-pyridinyl}-1-piperidinecarboxylate as a colorless oil. (0.104 g, yield; quant.)

Then benzyl moiety was removed in 2 same manner as described in the step (2) in
Example 1-1. The residue was washed with diethy] ether to give the desired product
as a white solid. (0.112 g, yield; quant.)

Then tert-butyl 3-[3-cyano-6-(2-hydroxyphenyl)-2-(propylamino)-4-pyridinyl]-1-
piperidinecarboxylate (0.110 g, 0.252 mmol) was treated under acidic conditions in 2
same manmer as described in the step (3) in Example 1-1. The resulting solid was
collected with filtration, and dried under reduced pressure to give 6-(2-
hydroxyphenyl)-4-(3-piperidiny])-2-(propylamino)nicotinonitrile ~  hydrochloride.
(0.062 g, yield; 66%)

Moblecular weight: 372.90

Mass spectrometry: 337 (M + H)*
In vitro activity grade: C

Celinlar activity grade: (A549)-C

10.
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'"H-NMR (300 MHz, DMSO-d6): 0.92 (3K, t, J = 7.4 Hz), 1.62 (2H, m), 1.80 - 1.95
(4H, m), 2.89 — 2.93 (1H, m), 3.33 - 3.46 (6H, m), 6.91 — 6.97 (2H, m), 7.34 — 7.40
(1H, m), 7.48 (1H, §), 7.57 (1H, br 5), 8.08 - 8.17 (1H, m), 8.97 - 9.07 (1H, m), 9.67
—9.71 (1H, m).

Example 4-3

In a similar manner as that of Example 4-2, 6-(2-hydroxyphenyl)-2-(methylamino)-4-
G—pipmidinyl)nieoﬁfmninﬂe hydrochloride was prepared.

Moleculsr weight: 344.85

Mass spectrometry: 309 (M + H)"

In vitro activity grade: C

Celiular activity grade: (A549)-C

'H-NMR (300 MHr, DMSO6): 1.83 - 196 (45, m), 3.31 (4K, ), 3.30-356 45, (=
m), 6.90 — 6.96 (2H, m), 7.34 — 7.37 (1, m), 7.39 (1, 5), 7.55 (1H, br ), 8.10 (15,

d, 1=17.9 Hz), 8.87 - 8:90 (1H, m), 9.52 - 9.54 (1H, m), 13.80 (1, br s).

Exemple 4-4
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In a similar manner as that of Example 4-2, 2-anilino-6-(2-hydroxyphenyl)-4-(3-
piperidinyDnicotinonitrile hydrocloride was prepared.

5 Molecular weight: 406.92
Mass spectrometry: 371 (M -+ H)*
In vitro activity grade: D
Cellular activity grade: (A549)-B
'H-NMR (300 MHz, DMSO-d6): 1.87 —2.00 (4H, m), 2.91 — 2.95 (1, m), 3.34 (1H
10 m), 6.79 (1H, d, J = 8.3 Hz), 691 (1H, t, ] = 7.2 Hz), 7.18 — 7.44 (1H, brs), 7.66 (1H,
5), 8.06 (1H, d, Y = 6.8 Hz), 8.84 (1H, m), 9.43 (2H, m), 12.42 (1H, brs).

Example 4-5

s S

Jn a similar marmer as that of Example 4-2, 6-(2-bydroxyphenyl)-2-(1-piperazinyl)-4-
(3-piperidinylnicotinonitrile difrydrochloride was prepared.

20 Molecular weight: 43639
Mass spectrometry: 364 (M + H)*
In vitro activity grade: D'H-NMR (500 MHz, DMS0-d6): 1.81 ~ 1.83 (2H, m), 1.90
~1.95 (2H, m), 2.93 — 295 (1H, m), 3.76 — 3.78 (4H, m), 698 (1H, 1, J = 73 Hz),
7.37 - 740 (1E. m), 7.84 (1H, 5), 8.03 — 8.05 (1H, m), 8.78 — 8.81 (1H, m), 9.14
25  (1H,brs), 9.24—9.27 (1H, m), 12.10 (1H, 5).
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Example 5-1

-

(1) A mixture of tert-butyl 3-{6-[2-(benzyloxy)phenyl]-2-bromo-3-cyano-4-
pyridinyl}-1-piperidinecarboxylate (0.300 g, 0.547 mmol), which was obtained in the
step (1) of Example 4-1, hydrazine monohydrate (3 mL) and 1,4-dioxane (1 mL) was
stirred at 100 °C for 1.5 hrs. The reaction was quenched with water and extracted
with ethy] acetate. The organic phase was washed with brine and dried over NSOy,
filtered, and concentrated. The residue was recrystallized from ethanol to give tert-
butyl {3-[3-amino-6-(2-benzyloxy-phenyl)-14-pyrazolo[3,4-blpyridin-4-y1}-1-
piperidinecarboxylate as a yellow solid. (0.210 g, yield; 72%)

(2) Then the benzyl moiety was removed in a same manner as descyibed in the step
(2) of Example 1-1. The residue was purified by silica gel column (hexane/ethyl
acetate = 2/1-1/1) to give tert-butyl 3-[3-2mino-6-(2-hydroxyphenyl)-1H-
pyrazolo[3,4-blpyridin-4-yl]-1-piperidinecarboxylate as an orange solid. (0.080 g,
yield; 49%)

To a stired solution tert-butyl 3-[3-amino-6-(2-hydroxyphenyl)-1H-pyrazolo{3,4-
blpyridin-4-y1]-1-piperidinecarboxylate (0.075 g, 0.183 mmol) in 1,4-dioxane (3 mL)
was added 4N HCl in 14-dioxane (3 mL). The mixture.was stimed at room
temperatare for 12 hrs. The resulting solid was collected with filtration to give 2-[3-
amino-4-(3-piperidinyl)-1H-pyrazolo[3,4-b}pyridin-6-yIjphenol hydrochloride.
(0.062 g, yield; 98%) '




10

15

20

12

WO 02/24679 PCTIEPOIIIO-t-DS

-121-

Molecular weight: 345.83

Mass spectrometry: 310 (M + H)*

In vitro activity grade: C

Cellular activity grade: A549-B

'H-NMR (300 MHz, DMSO-d6): 1.97 - 2.27 (4H, m), 2.95 — 3.11 (1H, m), 3.12 -
3.23 (1H, m), 3.30 - 3.39 (3H, m), 6.94 — 6.99 (2H, m), 7.32 - 7.38 (1H, m), 7.73
(1H, 5), 8.12 (1H, d, J =72 Hz).

Example 5-2

e

To a cooled (0 °C), stimed solution of tert-butyl 3-{3-amino-6-[2-(benzyl-
oxy)phenyl}-1H-pyrazolo[3,4-b]pyridin-4-yl}-1-piperidinecarboxylate (0200 g, 4
0.400 mmol) obtained in the step (1) of Example 5-1 in THF (3 mL) were added
pyridine (1 mL) end scetyl chloride (0.035 g, 0.440 mmol). The mixturé was stirred
at 0 °C for 1 br. The reaction was quenched with water and extracted with ethyl
acetate, The organic phase wes washed with saturated brine, dried over Na;SO,,

- filtered, and concentrated. mrddmmrmyshﬂimd&um&iiwpmpyleﬂmto

give a white solid_ (0.180 g, yield; 83%)



10

15

WO 02724679 PCT/EPOL/10405
-122-

Then the benzyl moiety was removed in a same manner as described in the step (2)
of Example 1-1. The residue was suspended in ethanol and filtrated to give the
desired product as a white solid. (0.120 g, yield; 82%)

tert-Butyl 3-[3-(acetylamino)-6-(2-hydroxyphenyl)-1H-pyrazolo[3,4-b]pyridin-4-yl]-
1-piperidinecarboxylate (0.115 g, 0.260 mmo]) was treated ender acidic conditions in
a same marmer as described in the step (3) of Exemple 1-1 to give N-[6-(2-
hydroxyphenyl)-4-(3-piperidinyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]acetamide hydro-
chloride. (0.097 g, yield; 96%)

e

Molecular weight: 387.87

Mass spectrometry: 352 (M + H)*

In vitro activity grade: D

Cellsr activity grade: A549-C

'H:NMR (500 MEz, DMSO-6): 1.80— 191 (4H, m), 195 (3H, 6), 282-2.2 (16, (53
m), 3.34 - 3.4 (4H, m), 6.92 — 695 (2H, m), 7.36 — 7.39 (1E, m), 7.66 (1H, s), 8.12 '

_ (1B, 4, 7=82 Hz), 8.83 - 8.85 (1H, m), 9.48 — 9.49 (1H, m), 9.56 (1H, s) 1021 (1H,

8), 13.59 (1H, brs).

Exemple 6-1
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To a cooled (0 °C), stimed solution of tert-butyl 3-{2-amino-6-[2-(benzyl-
oxy)phenyl}-3-cyano-4-pyridinyl}-1-piperidinecarboxylats, which was obtained in
the step (1) of Example 1-1, (0.500 g, 1.032 mmol) in pyridine (10 mL) was added
acetyl chloride (0.477 mL, 6.70 mmol), The mixture was stirred at 0 °C to room
temperature for 3 hrs, and the stirring was continued at room temperature for 5 hrs.
Thea reaction mixture was quenched with water, and extracted with ethyl acetate, The
organic phase was dried over Na;SO,, filtered, and concentrated. The residue was
purified by column chromstography on silica gel (hexane/ethyl acetate = 9/1 - 4/1 -
2/1) to give a mixture of the desired product, tert-butyl 3-{2-(acetylamino)-5-[2-
(benzyloxy)phenyl]-3-cyano-4-pyridinyl}-1-piperidinecarboxylate, ~ and  the
corresponding diacylated compound. The mixture obtained was dissolved in THF (5
mL), treated with an aqueous IN NH; solution (1 mL), and stired at room
temperature for 1 hr. The reaction mixture was extracted with cthyl scetate. The
organic phase was washed with brine, dried over Na;SO;, filtered and concentrated
to give tert-butyl 3- {2-(acetylamino)-6-[2-(benzyloxy)phenyl]-3-cyeno-4-pyridinyl}-
1-piperidinecarboxylate a5 a white amorphous. (0.432 g, yield; 80%)

Then the benzyl moiety was removed in a same manner as described in the step (2)
of Example 1-1. The residee was recrystallized from ethanol to give the desired
product as a yellow solid. (0.110 g, yield; 31%)

tert-Butyl  3-[2-(acetylamino)-3-cyano-6- (2-hydroxyphenyl)-4-pyridiny]-1-
piperidinecarboxylate (0.100 g, 0.229 mmol) was treated under acidic conditions in a
similar manner as described in the step (3) of Example 1-1. The resulting precipitate
was collected by filtration, washed with 1,4-dioxane, and dried under reduced
pressure to give N-[3-cyano-6-(2-hydroxypheny1)-4-(3-piperidinyl)-2-pyridinyljacet-
amide hydrochloride, (0.101 g, yield; quant.)

13

——
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Molecular weight: 372.86

Mass spectrometry: 337 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-B

'H-NMR ‘(500 MHz, DMSO-d6): 1.86 — 1.97 (4H, m), 2.19 (3, ), 2.91 ~2.94 (1H,
m), 3.33 — 3.47 (4K, m), 6.96 - 6.99 (2, m), 7.38 — 7.41 (1H, m), 8.11 - 8.13 (2H,
m), 8.94 — 8.96 (1H, m), 9.62 - 9.64 (1H, m), 10.97 (1H, s).

Example 6-2

With the use of the starting compound 1G and the 4-formy! piperidine-1 carboxykic
acid tert-butyl ester and other materials, N-[3-cymo-6-[2-(cyclopropyhn=thm:y)—6-
hydroxyphenyl}-4-(4-piperidinyl)-2-pyridinylJacetamide hyd:or.hlmde was prepared
in the similar manner as that ofEnmple 6-1.

Molecular weight: 442.95

Mass spectrametry: 407 (M + H)"
In vitro activity grade: A

Cellular activity grade: (A549)-A




-
s ™,
.

10

15

20

WO 02/24679 PCT/EPO1/10405

-125-

'H-NMR. (500 MHz, DMSO0-d6): 0.28 — 0.31 (2H, m), 0.55 —0.58 (2H, m), 1.32 (1H,
m), 1.98 - 2.01 (ZH, m), 2.16 (3H, 5), 3.09 ~3.13 (2H, m), 3.24 —3.28 (1H, m), 3.40
—3.42 (24, m), 3.87 (2K, d, I = 6.9 Hz), 6.57 (2H, dd, F = 8.5, 2.8 Hz), 724.(1H, 1, I
=8.5 Hz), 7.92 (1H, 5), 9.06 - 9.15 (2H, m), 10.93 (1H, s).

Exsmple 7-1

(1) To 2 stirred suspension of tert-butyl 3-{2-smino-6-[2-(benzyloxy)phenyl]}-3-
cyano-4-pyridinyl}-1-piperidinecarboxylate (0.300 g, 0.619 mmol), which was
obtained in the step (1) of Example 1-1, in ethanol (10 mL) was added a solution of
potassium hydraxide (0.695 g, 12.381 mmol) in ethanol (20 mL). The reaction
mixture was stirred at 70 °C for 60 hrs. Afler cooled to room temperature, the
reaction mixture was poured into water and the resulting solid was filtrated and dried
under reduced pressure to give tert-butyl 3-{2-amino-6-[2-(benzyioxy)phenyl]-3-
carbamoyl-4-pyridinyl}-1-piperidinecarboxylat as a white amorphous. (0226 g,
yield; 73%)

a)tlhmbmzylmoietywasmwedhamemmu described in the step (2) of
Example 1-1. The residue was suspended in ethanol tndﬁltn?t_lm give tert-butyl 3-
[2-amino-3-(carbamoy])-6-(2-hydraxyphenyl)-4-pyridinyl}-1-piperidinecarbaxylate
as a white solid. (0.045 g, yield; 46%)

() tetbutyl  3-{2-amino-3-(carbamoyl)-6-(2-hydroxyphenyl)-4-pyridinyl}-1-
piperidinecarboxylate (0.040 g, 0.097 mmol) was treated under acidic conditions in 2
similar manner as described in the step (3) of Example 1-1 to give 2-amino-6-(2-

e e w————.
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hydroxyphenyl)-4-(3-piperidinyl)nicotinamide hydrochloride as a yellow solid
(0.008 g, yield; 24%)

Molecular weight: 348.84

Mass spectrometry: 313 (M +H)"

In vitro activity grade: A

Cellular activity grade: (A549)-B

"H-NMR (300 MHz, DMSO-d6): 1.68 ~ 1.92 (4H, m), 2.90 — 2.93 (1H, m), 3.17 -
3.34 (4H, m), 6.89 — 6.97 (2H, m), 7.29 — 7.34 (2H, m), 7.80 — 7.86 (2H, m), 8.09
(1H, brs), 8.80 — 8.82 (1H, m), 9.34~-9.37 (1H, m).

To a cooled (0 °C), stired solution of tert-butyl 3-{2-amino-6-2-(benzyl-
oxy)phenyl}-3-carbamoyl-4-pyridinyl}-1-piperidinecarboxylste (0.400 g  0.800
mmol), which was obtained in the step (1) of Example 7-1, in THF (10 mL) were
added triethylamine (0.50 mL, 3.58 mmol) foliowed by tiphosgene (0.354 g, 1.19
mmol). The reaction mixture was stirred at room temperature for 12 hrs. The
reaction was quenched with water and extracted with eyl acetate. Ths arganic
phase was washed with brine, dried over Na;SO,, filtered, and concenirated. The
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residue was purified by silica gel column chromatography (hexane/ethy! acetate =
2/1-1/1) and recrystallized from ecthanol to give tert-butyl 3-{7-[2-
(benzyloxy)phenyl]-2,4-dioxo-1,2,3,4-tetrshydropyrido]2,3-d)pyrimidin-5-y1}-1-
piperidinecarboxylate as a white solid. (0.406 g, yield; 97%)

Then the benzyl mojety was removed in a same menner as described in the step (2)
of Exemple 1-1. The residue was washed with ethanol to give tert-butyl 3-[7-(2-
hydroxyphenyl)-2,4-dioxo-1,2,3,4-tetrahydropyrido[2,3-d]pyrimidin-5-yl]-1-
piperidinecarboxylate as a white solid. (0.036 g, yield; 29%)

tert-butyl 3-[7-(2-hydroxyphenyl)-2,4-dioxo-1,2,3,4-tetrahydropyrido[2,3-d]pyrimi-
din-5-yl]-1-piperidinccarboxylate (0.036 g, 0.80 mmol) in dioxane (3 mL) was
treated under acidic conditions in & similar manner as described in the step (3) of
Example 1-1 to give 7<(2-hydroxyphenyl)-5-(3-piperidinyl)pyridof2,3-dlpyrimidine-
2,4(1H,3H)-dione hydrochloride as a yellow solid. (0.016 g, yield; 52%)

Molecular weight: 374.83
Mass spectrometry: 339 (M + B)*
In activity grade: A
c=uum activity grade: (A549)-C

NMR(SOOMH?,DMSO—dﬁ) 1.78 — 1.83 (28, m), 1.94 - 1.95 (2H, m), 2.90 -
2.92 (18, m), 4.68 — 4.69 (1H, m), 6.97 — 6.99 (2H, m), 7.39 — 7.42 (1H, m), 7.85
(1H, 5), 8.16 (1H, dd, J = 8.4, 1.4 Hz), 8.75 (1K, brs), 9.43 (1H, m), 11.45 (1H,d,J
= 1.4 Hz), 12.05 (1H, 4, J = 1.4 Hz), 12.44 (1H, br s).

.
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Example 7-3 ..

To a stirred solution of tert-butyl 3-(2-amino-6-{2-(benzyloxy)phenyl}-3-carbamoyl-
4-pyridinyl}-1-piperidinecarboxylate (0.100 g, 0.199 mmol), which was obtained in
the step (1) of Example 7-1, in phenyl ether {1 mL) was added phenyl isocyanate
(0.047 g, 0.398 mmol). The mixture was stirred at 140 °C for 12 hrs. After cooled to
room temperature, the resulting solid (urea) was removed by filtration. The filtrate
was concentrated under reduced pressure. The residue was purified by silica gel
column chromatography to give tert-butyl 3-{7-(2-benzyloxy phenyl) —2,4-dioxo-3-
phenyl-1,2,3 4-tetrehydropyridof2,3-d}pyrimidin-5-yI]-1-piperidinecarboxylats as a
white amorphous. (0.090 g, yield; 78%)

_ Then benzyl moiety was removed in a same manner as described in the step (2) of

Example 1-1. The residue was washed with ethanol to give the desired product as a
white solid. (0.060 g, yield; 83%)

tert-butyl 3-[7-(2-hydroxyphenyl)-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrido[2,3-
dJpyrimidin-5-yl]-1-piperidinecarboxylate (0.050 g, 0.100 mmol) was treated under
acidic conditions in a similar manner as described in the step'(B) of Example 1-1 to
give 7-(2-hydroxyphexyl)-3-phenyl-5-(3-pipezidinyl)pyrido[2,3-djpyrimidine-
2,4(1H,3H)-dione hydrochloride as a yellow solid. (0.016 mg, yield; 37%)

.
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Molecular weight: 450.93

Mass spectrometry: 415 (M + H)*

In vitro activity grade: B

Cellular activity grade: (A549)-C _

TH-NMR (300 MHz, DMSO-d6): 1.71 — 1.96 (4H, m), 2.71 — 291 (1H, m), 3.27 -
3.53 (3H, m), 4.56 (1H, m), 6.98 ~ 7.03 (2H, m), 7.34 — 7.53 (6H, m), 7.89 (1H, s),
8.18 - 8.21 (1H, m), 8.69 — 8.70 (1H, m), 9.24 — 9.25 (LH, m), 12.47 (1H, s).

Example 8-1 5

(1) A solution of 1-{2-[(4-methoxybenzyl)oxylphenyl}ethenone (142 g, 554
mmol)(starting compound 1D), benzyl 3-formyl-1-piperidinecarboxylate (13.7 g,
55.4 mmol)(starting compound 2C), tert-butyl cyanoacetate (7.8 g, 55.4 mmol), and
ammonium acetate (9.8 g 166.1 mmol) in 1,2-dimethoxyethane (60 mL) was stired
under reflux for 3.5 hrs. After cooled to room temperature, the mixture was
partitioned betwean ethyl acctate and water. The separated organic phase was
washed with water and brine, dried over MgSO,, filtered, and concentrated under
reduced pressure. ‘The residne was purified by column chromatography on silica gel
(cthyl acetate-hexane, 1:2) to give tert-butyl 2-amino-4-{1-[(benzyloxy)cabonyl}-3-
piperidinyl}-6-{2-{(4-methoxybenzyloxylphenyl}nicotinate a5 a pale yellow oil
(4.89 g, yield; 14%).
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(2) To 2 solution of tert-butyl 2-amino-4-{1-{(benzyloxy)carbomyl]-3-piperidinyl}-6-
{2-{(4-methoxybenzyl)oxylphenyl}nicotinate (0.95 g, 1.67 mmol) in CHaCla (10
mL) wes added triffuoroacetic acid (10 mL), and the stirring was contimied at room
temperature overnight. The mixture was concentrated under reduced pressure. The
residue was diluted with toluene, then concentrated under reduced pressure to remove
excess of trifluoroacetic acid by azeotropic distiflation to give 2-amino-4-{1-
((benzyloxy)carbonyl]-3-piperidinyl}-6-(2-bydroxyphenylnicotinic acd (11 &
yield; quant.).

(3) To a solution of 2-amino-4-{1-{(benzyloxy)carbonyl]-3-piperidinyl}-6-(2-
hydroxyphenyl)nicotinic acid (1.1 g, 2.5 mmol) in THF (10 mL) and MeOH (5 mL)
was added dropwise trimethylsilyldiazomatane (4.0 mL) at room temperature. The
reaction mixture was stirred at room temperature for 1.5 hrs, and the reaction was
quenched by acetic acid. The mixture was partitioned between cthyl acetate and
water. The separated organic phase was washed with brine, dried over MgSO,,
filtered, and concentrated under reduced pressure. The residue was purified by
cohunn chromatography on silica gel (hexane:ethyl acetate, 3:1) followed by
recrystallization from a mixture of CH;Cl; and hexsne to give methyl 2-amino-4-{1-
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[(benzyloxy)carbonyl]-3-piperidinyl}-6-(2-hydroxyphenyl)nicotindte as a yellow
solid (0.39 g, yield; 34%).

Ms e
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(4) To a solution of methyl 2-gmino-4-{1-{(benzyloxy)carbomyl]-3-piperidimyl}-6-(2-
hydroxyphenyl)nicotinate (60 mg, 0.130 mmol) in methanol (2.0 mL) and THF (1.0
mL) was added 10% Pd-C (200 mg). The mixture was stirred at room temperature
under & hydrogen atmosphere (1 atm) for 6.5 brs. The mixture was filtrated on
Celite®, and washed with MeOH and THF successively. The filtrate was
concentrated under reduced pressure. The residue was purified by prepamative TLC
(hexane:ethyl acetate, 2:1) to give G6-amino-4-(2-hydroxy-phenyl)-5,9-diaza-
tricyclo{7.3.1.0% Jtrideca-2(7),3,5-trien-8-ons a5 a yellow solid (16 mg, yield; 40%).

Molecular weight: 29534

Mass spectrometry: 296 (M +H)*

In vitro activity grade: B

Cellular activity grade: (A549)-B

'HNMR (300 MBz, CDCI3-d): 1.42 (1H, 4, J = 143 Hz), 1.84 (1H, m), 192 (1K, d,
T=13.6 H2), 217 (LH, m), 2.85 (1H, 5), 3.16 (1, td, T =3.0, 12.7 Hz), 3.35 (1H, d3,
T=19, 122 Hz), 3.63 (1H, d, T= 13.2Hz), 3.92 (1H, dd, J = 4.5, 12.8 Hz), 6.88 (1H,
td, J= 1.1, 8.3 Hz), 6.99 (1H,dd, Y = 1.1, 8.3 Hz), 7.04 (15, 5), 7.32 (1H, td, T = L1,
8.3 Hz), 7.75 (1H, dd, T= 1.5, 8.0 Hz).

28
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Example 8-2

o

To a sohution of. 2-amino-4-{1-[(benzyloxy)carbonyl]-3-piperidinyl} -6-{2-hydroxy-
phenyl)nicotinic acid (750 mg, 1.676 mmol),which was obtained in the step (2) of
Example 8-1, methylamine hydrochloride (230 mg, 3.352 mmol), triethylamine (340
mg, 3.35 mmol), and 1-hydroxybenzotriazole (360 mg, 2.68 mmol), was added 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (390 mg, 2.0 mmol) at
0 °C under an argon atmosphere. The mixture was stirred at room temperature
overnight. The reaction mixture was extracted with ethyl acetate, washed with water
and brine, dried over MgSQ,, filtered, and concentrated under reduced pressure. The
residue was purified by colunn chromatography on silica gel (Hexane:ethyl acetate,
2:1) to give benzyl 3-{2-amino-6-(2-hydroxyphenyl)-3-(N-methylcarbamoyl)-4-
pyridinyl}-1-piperidinecarboxylate as a pale yellow solid (337 mg, yield; 44%).

_J_YP___

NHy

To 2 solntion of benzy] 3-{2-smino-6-(2-hydroxyphemyl)-3-(N-methylcarbamoyl)4-
pyridinyl}-1-piperidinecarboxylate (130 mg, 0.274 mmol) in McOH (2 mL) and THF
(2 mL) was added Pd-C (180 mg). The mixtore was stired at room tempersture
under & hydrogen stmosphere ovemight The resction mixture was filtered on
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Celite®, washed with THF, and then concentrated under reduced pressure. The

residue was diluted with ethyl acetate, and added 4N HC in 14-dioxane. The

resulting yellow precipitates were washed with acetonitrile. The collected solid was

dried under reduced pressure to give 2-amino-6-(2-hyéroxyphenyT)-N-methyl4-(3-
5 piperidinyD)nicotinamide hydrochloride(10 mg, vield; 81%).

Molecular weight: 362.86 _
Mass spectrometry: 327 (M + H)*
In vitro activity grade: B

10  Celiular activity grade: (AS49)-B
'H-NMR (500 MHz, DMSO-d6): 1.69 — 1.77 (2H, m), 1.82 — 1.86 (2H, m), 2.80 (3E,
d, T = 4.4 Hz), 2.88 (1H, m), 3.03 (1H, m), 3.19-329 (3H, m), 6.89 — 6.93 (3H, m),
7.29-7.32 (2H, m), 7.85 (1K, br), 8.50 (1H, br), 8.85 (1H, br), 9.16 (1H, br).

15 Example 8-3

) With the use of the staiting compound 1G (instead of 1D), 2C and other materials, 2-
20  amino-6-2-(cyclopropylmethoxy)-6-hydroxyphenyl]-N-methyl-4-(3-piperidinyl)-
nicotinamide hydrochlaride was propared in the similar maner as that of Example 8-
1 and 8-2. :

Molecular weight: 432.95

25  Mass spectrometry: 397 (M + H)*
In vitro activity grade: A
Cellular activity grade: (A549)-A
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'H-NMR (300 MHz, DMSO-d6): 0.29 — 0.34 (2H, m), 0.49 — 0.55 (25, m), 1.21 (1H,
m), 1.74 — 1.89 (SH, m), 2.84 (3H, d, J = 4.5 Hz), 3.10 - 3.11 (2H, m), 3.25 — 3.28
(2H, m), 3.78 —3.90 (26, m), 6.59 (1H, 4, T = 8.3 Hz), 6.65 (1H, d,  =8.3 Hz), 7.20
(1H, 5), 7.26 (1H, t, I = 8.3 Hz), 7.56 (1H, br ), 8.76 (1H, br 5), 9.08 (1H, brs), 13.8
(1H, brs).

Example 9-1

(1) A mixture of the starting compound 1A (3.500 g, 15.47 mmol), starting
compound 2B (3.299 g, 15.47 mmol), tert-butyl cyanoacetate (2.184 g, 15.47 mmol),
ammonium acetate (3.577 g 4640 mmol) and 1,2-dimethoxyethane (17 mL) was
heated at reflux for 3.5 hrs. After cooled to room temperature, the mixture was
concentrated under reduced pressure, and the regidue was partitioned between ethyl
acetate and water. The separated organic phase was washed with brine, dried over
Na;SO,, filtered, and concentrated ymder reduced pressure. The residue was purified
by flash chromatography on silica gel (hexane: ethyl acetate, 4:1) to give tert-butyl 2-
amino-6-[2(benzyloxy)phenyl}-4-[1-(tert-butoxycarbonyl)-3-piperidinyljricotinate.
(1.892 g, yield; 22%)

(2) Then benzyl moiety was removed in a similar manner as described in the step (2)
of Example 1-1. The resulting solid was suspended in ethanol, collected by filtration,
washed wi:h‘eth_mol, and dried under reduced pressure to give tert-butyl 2-amino-4-
[1-(text-butoxycarbonyl)-3-piperidiny}-6-(2-hydroxyphenyDnicotinate (0322 g
yield; 38%) ]
() tert-Butyl 2-emino-4-{1-{text-butoxycarbanyl)-3-piperidinyl]-6-(2-hydroxy-
phenyDnicotinate (0.050 g, 0.106 mmol) ) was treated under acidic conditions in a
similar mamner as described in the step (3) of Example 1-1. to give tert-butyl 2-
amino-6-(2-hydroxyphenyl)-4-(3-piperidinyl)nicotinate  hydrochloride (0.034 g,
yield; 79%).
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Molecular weight: 405.92
Mass spectrometry: 370 (M + H)*
5 Invito activity grade: A

Cellular activity grade: (A549)-B |
'H-NMR (500 MHz, DMSO-d6): 1.60 (SH, s), 1.76 — 1.95 (4K, m), 2.90 — 2.97 (1K,
m), 3.20 - 3.46 (4H, m), 6.89 — 6.94 (2, m), 7.31 ~ 7.36 (1H, m), 7.38 (1H, 5), 8.02
(1H, dd, T =123, 8.2 H2), 9.09 (1H, br), 9.29 (1H, bx), 13.78 (1H, bx).

10
Example 9-2

15 - To 2 soluiion of tert-butyl 2-samino-6-(2-hydroxyphenyl)4-(3-piperidinylnicotinate
hydrochloride (0.023 g, 0.057 mmol), which was obtained in Example 9-1, in
methylene chioride (1.0 mL) was added trifiuoroacetic acid (TFA) (1.0 mL).- After
being stirred for 6 hrs, the mixture was concentrated under reduced pressure. The
residue was dissolved in 1,4-dioxane (3.0 mL), and then treated with a BCI solution

20 of 1,4-dioxane (4N, 0.2 mL). The resulting precipitates were collected by filtration
mmmmmwmwﬂhl.fdiomemdmuﬂe,mddﬁed
under reduced pressure to give 2-smino-5-(2-hydroxyphenyl)-4-(3-piperidinyl)-
wicotinic acid hydrochloride (0.020 g, yield; quant). '
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Molecular weight: 349.82

Mass spectrometry: 314 (M +H)"

In vitro activity grade: A

Cellular activity grade: (A549)-B

'H-NMR (500 MHz, DMSO-d6): 1.75 — 1.93 (4H, m), 2.92 (1H, br m), 2.92 — 3.39
(3H, m), 3.63 - 3.67 (1H, br m), 6.91 - 6.96 (2H, m), 7.32 - 7.36 (1H, m), 7.37 (1H,
£), 7.95 (1H, d, J = 7.9 Hz), 8.84 (1H, br), 9.41 (1H, br), 13.80 (1H, br).

Example 9-3

With ths use of 1-{(2-benzyloxy-6-cyclopropylmethoxy-phenyl)-ethanone prepared in
the similar manner s that of the starting compound 1G, the starting compound 2B
and other msterials, 2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-
piperidinyl)nicotinic acid hydrochloride was prepared in a similar manner as
deseribed in Example 9-2.
Molecular weight: 419.91 ' -

Mass spectrometry: 384 (M + H)" '

In vitro activity grade: A

Cellular activity grade: (A545)-C :

TH-NMR (500 MHz, DMSO-d6): 0.31 — 0.32 (2H, m), 0.51 — 0.53 (ZH, m), 120 (1H,
m), 1.70 — 1.74 (2H, m), 1.89~ 1.91 (2H, m), 2.89 (1H, m), 3.18 (1H, m), 3.26-328
(3H, m), 3.83 (2H, dd, Y = 69, 7.3 Hz), 6.58 (1H, d, T =82 Hz), 6.65 (1H, &, T =8.5
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Hz), 7.28 (1H, dd, J = 8.2, 8.5 Hz), 7.30 (1H, s), 7.81 (1H, br 5), 892(11-I,brs) 9.37
(1K, br s).

(1) To a solution of 2-amino-6-[2-:(benzyloxy)phenyl]-4—[l ~(tert-butoxycarbonyl)-3-
piperidinyljnicotinic acid (0.500 g, €.993 mmol) which was derived from the product
in the step (1) of Example 9-1, methylamine hydrochloride (0.134 g, 1.896 mmol),
triethylamine (0.277 mL, 1.986 mmol), and 1-hydroxybenzotriazole (0215 g, 1.589
mmol) in dichloromathane (10.0 mL), at 0 °C under an argon atmosphere was added

&0

1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0228 g 1.191 °

mmol). The mixture was sticred at room temperature overnight. The reaction mixture
was concentrated under reduced pressure, then extracted with ethyl acetate and water,
The separated organic phase was washed with brine, dried over MgSO,, filtered, then
concentrated under reduced pressure. The resulting residue was purified by columm
chromatography: on Silica-gel (dichloromathane / methznol = 19/1) to give tert-butyl
3- {m[wmmhhﬂyﬂ-}[(mﬂﬁvm)mﬂ+pynml}4-
piperidinecarboxylate as a yellow oil (0.11 g, 21%).
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(2) To a cooled (-20 °C) solution of tert-butyl 3-{2-amino-6-[2-(benzyloxy)phenyl]-
3-[(methylamino)carbonyl]-4-pyridinyl}-1-piperidinecarboxylate (0.120 g 0232
mmol) and triethylamine (0.213 g, 2.090 mmol) in tetrahydrofuran (10 mL) was
added triphosgene (0.069 g, 0.232 mmol) under an argon atmosphere. The stirring
was continued at 0 °C to room temperature ovemight. The reaction mixture was
extracted with cthy] acetate and water. The separated orgsnic phase was washed with
brine, dried over MgSQO,, filtered, and concentrated under reduced pressure. The
resulting residue was purified by preparative TLC (hexane / ethyl acetate = 2/1) to
give tert-butyl 3-{7-[2-(benzyloxy)phenyl]-3-methyl-2,4-dioxo-1,2,3,4-tetrahydro-
pyrido[2,3-d]pyrimidin-5-yl}-1-piperidinecarboxylate as & pale yellow solid (0.0655
g, 52%).

(3) tert-butyl 3-{7-[2-(benzyloxy)phenyl}-3-methyl-2,4-dioxo-1,2,3,4-tetrahydro-
Pyrido[2,3-d]pyrimidin-5-y1}-1-piperidinecarboxylate (0.065 g 0.120 mmol) was
treated in a similar manner as that of the step (2) of Example 1-1. The residue was
purified by preparative TLC (hexane / ethyl acetate = 1/1) to give teri-butyl 3-[7-(2-
hydroxyphenyl)-3-methyl-2,4-dioxo-1,2,3,4-tetrahydropyrido[2,3-d]pyrimidin-5-y1}-
1-piperidinecarboxylate (0.010 g, 18%), which is then treated as described in the step
(3) of Example 1-1 to obtain 7-(2-hydroxy-phenyl)-3-methyl-5-piperidin-3-yl-1H-
pyrido[2,3-d]pyrimidine-2,4-dicne hydrochloride.

v it — ¢ == e m e W
-
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Molecular weight: 388.86

Mass spectrometry: 353 (M + H)*

In vitro activity grade: A

Cellnlar activity grade: A549-B

'H-NMR (500 MHz, DMSO-d6): 1.81 — 1.85 (2H, m), 1.96 — 1.98 (2H, m), 2.91 (1H,
m), 326 (3H, s), 3.31 — 3.40 (3H, m), 4.70 (1H, m), 6.97 — 7.00 (2H, m), 7.39 (1K,
m), 7.86 (1H, 5), 8.16 (1, m), 8.73 (1H, br), 9.17 (1K, br), 1237 (1H, s).

Example 10-2

With the use of i{z-bmzyloxy-G-cyclopmpylmethoxy-phmyI)-ethmone prepared in
the similar mauner as that of the sterting compoond 1G, the starting compound 2B
and other materisls, 7-(2-Cyclopropylmethoxy-6-hydroxy-phenyl)-3-methyl-5-
piperidin-3-yl-1H-pyrido[2,3-dlpyrimidine-2,4-dione was prepared in a similar
manner as that of Ex'ample 10-1.

Molecnlar weight: 458.95
In vitro activity grade: A
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'H-NMR (500 MHz, DMSO-d6): 0.31 — 0.34 (2H, m), 0.56 — 0.60 (2H, m), 1.27 (18,
m), 1.67 (1H, m), 1.79 (1H, m), 1.91 — 2.01 (2H, m), 2.87 (1H, m), 3.06 (1H, m),
3.27 (3H, s), 3.30 (1H, m), 3.39 (1H, m), 3.83 (1H, dd, T = 7.3, 9.8 Hz), 3.91 (2H, dd,
1=69, 9.8 Hz), 4.65 (1H, m), 6.58 (2E, d, ] = 8.5 Hz), 7.25 (1H, dd, I = 8.2, 8.5
Bz), 7.91 (1H, s), 8.83 (1H, br s), 9.32 (1K, br s), 12.2 (1H, br s).

Example 11-1

(1) To a cold (0 °C) solution of tert-butyl 2-emino-4-{1-{tert-butoxycarbonyl)-3-
piperidinyl]-6-(2-hydroxyphenylnicotinate, obtained in the step (2) of Example 9-1,
(0200 g 0.426 mmol) in THF (3.0 mL) under an argon atmosphere was added
LiBH, (0.019 g, 0.85 mmol). After stired at room temperature ovemight, the
mixture was quenched with water, and then extracted with ethyl acetate and 0.5N
HCL The separated organic phase was washed with water and brine, dried over
Na;S0,, filtered and concentrated under reduced pressure. The residue was purified
byoolumnchmmatog::uphyanliﬁmgd(hm: othyl acetate, 1:1) to give tert-butyl
3-{2-amino-3-(hydroxymethyl)-6-(2-hydroxypheny1)-4-pyridinyl}-1-piperidine-
carboxylate. (0.161 g, yield; 95%)

"
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tert-Butyl 3-{2-amino-3-(hydroxymethyI)-6-(2-bydroxyphenyl)-4-pyridiny1]-1-
piperidinecarboxylate (0.160 g, 0.401 mmol) in 1,4-dioxane (3:0 mL) was treated
under acidic conditions in a similar manner as described in the step (3) of Example 1-
1 to give 2-{6-amino-5-(hydroxymethyl)-4-(3-piperidinyl)-2-pyridinyl}pheno] hydro-
chloride. (0.132 g, yield; 98%)

Molecular weight: 335.84

Mass spectrometry: 300 (M + H)*

Tn vitro activity grade: A

Cellular activity grade: (A549)-A

'H-NMR (500 MHz, DMSO-d6): 1.75 — 1.98 (4H, m), 2.90 (1H, br), 3.14 — 3.33
(3H, m), 3.56 — 3.60 (1H, br), 4.58 (2H, dd, T = 13.0, 20.2 Hz), 6.96 (1H, t, T = 7.6
Hz), 7.06 (1H, 4, ] =7.9 Hz), 7.19 (1H, 5), 7.37 (1H, brt, J = 7.3 Hz), 7.65 (1H, br d,
J=7.6 Hz), 9.03 (1H, br), 9.32 (1H, br), 13.59 (1H, br).

Example 11-2

Withthemofsmﬁngcompoundllmdm,mdothun}etedﬂs. 2-[6-amino-5-
(bydroxymethyl)-4-(3-piperidinyl)-2-pyridinyI]-3-fluorophenol ~ hydrochloridewas
prepered in a similar manner as that of Example 11-1.

Molecular weight: 353.83
Mzss spectrometry: 318 (M + H)"
In vitro activity grade: A

82
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Cellular activity grade: (A549)-A

'H-NMR (500 MHz, DMSO-d6): 1.03 (3H, t, J = 7.6 Hz), 1.83 (4H, m), 3.00 (2H,
m), 331 (2H, m), 3.71 (1H, m), 4.56 (2H, dd, J = 13.1, 19.4), 5.16 (1H, br), 6.79
(24, m), 7.12 (1H, s), 7.32 (1H, m), 8.52-(1H, d, ] = 9.8 Hz2), 8.86 (1H, d, ] = 9.8
Hz), 14.0 (1H, br).

Example 11-3

With the use of the starting compound 1F, the starting compound 2B, and other
materials, 6'-amino-5'-(hydroxymethyl)-4'-(3-piperidinyl)-2,2"-bipyridin-3-0] hydro-
chloride was prepared in a gimilar manuer as that of Example 11-1.

Molecular weight: 336.82

Mass spectrometry: 301 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-A

"H-NMR (500 MHz, DMSO0-d6): 1.81 — 1.95 (3H, m), 2.46 — 2.64 (1H, m), 3.00 -
3.06 (2H, m), 3.28 — 3.39 (2H, m), 3.54 - 3.60 (1H, m), 4.56 (1H, d, J = 13.0 Hz),
4.59 (1H, d, J=13.0 Hz), 7.41 7.50 (2B, m), 7.81 (1H, s), 824 (1H, 4, T=3.8 Hz),
8.92 (1H, br), 9.07 (18, br). -

Bxxmple 11-4

(1) With the use of the starting compound 1D instead of 1A and 2H instead of 2B,
di(tert-buty)  2°-amino-§"-{2-{(4-methoxybenzyloxylphexyl}-5,6-dihydro-3,4"-
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bipyridine-1,3"(2H)-dicarboxylate was prepared in a similar method as that of step
(1) of Example 9-1.

(2) To a cooled (0 °C) solution of di(tert-butyl) 2’-amino-6’-{2-[(4-methoxy-
benzyl)oxy]phenyl}-5,6-dihydro-3,4"-bipyridine-1,3"(2H)-dicarboxylate (50.0 mg,
0.09 mmol) in THF (4.5 mL) was added sodimm bis(2-methoxyethoxy)aluminim
hydride (0.10 mL) dropwise, then stirred for 1 br at 0 °C. The reaction was quenched
10 by mn addition of saturated NELCI soluticn, filtered, and washed with ethyl acetate,
The combined orgenic phase was washed with brine, dried over MgSOj, filtered and
evaporated. The crude product was purified by prepanative silica gel TLC (15%
acetone in chloroform) to give tert-butyl 2’-amino-3’~(hydroxymethyl)-6"-{2-[(4-
methoxybenzyl)oxy]phenyl}-5,6-dihydro-3,4’-bipyridine-1(2H)-carboxylate as a
15 white foam (25 mg, yield 57%).

() tert-butyl 2'-amino-3’-(hydroxyinethyl)-6'-{2-{(4-methoxybenzyl)oxylphenyl}-
20 5,6-dihydro-3,4°-bipyridine-1(2H)-carboxylate (25.0 mg, 0.05 mmol) was treated

with 2N HCl in dioxane (4.0 mL}) overnight at room tempereture. The resulting solid
was collected by filtration, washed with ether and dried vnder reduced pressore to

al]
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give 2-{6™~amino-5"-(hydroxymethyl)-1,2,5,6-tetrahydro-3,4" -bipyridin-2"-ylJphenal
hydrochloride, (14 mg, yicld 87%)

Molecular weight: 333.82

Mass spectrometry: 298 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-A. -

'H-NMR (300 MHz, D20); 2.51 (2H, br 5), 335 (2H, br 8), 3.83 (2H, ), 4.58 (2H,
1), 6.04 (1H, brs), 6.93 — 7.01 (3H, m), 7.34 — 7.47 (2H, m).

Example 12-1

(1) A mixture of 1-{2,6-biz(benzyloxy)phenyljethenone (8.00 g, 24.067 mmol)
(sterting compound 1E), tert-butyl 3-formyl-1-piperidinecarboxylate (5.133 g, 24.067
mmol) (starting compound 2B), text-butylcyanoacetate (3.398 g, 24.067 mmol), and
ammonijum acetate (5.432 g, 72.202 mmol) in 1,2-dimethoxyethane (24 mL) was
stirred at 100 °C in a sealed tube overnight. After cooled to room temperature, the
reaction mixture was partitioned between cthyl acetate end water. The sepamted
organic phase was washed with brine, dried over MgSOy, filtered and concentrated
under reduced pressure. The residue was diluted with 30 mL of dichloromethame, and
MnO; was added to the mixture, and then the mixture was stirred at room
temperature for 5 bra. The mixture was filtered an Celite®, and concentrated under
reduced pressure. The resulting residue (liquid) was purified by colummn
chrometography on silica gel (hexane / ethyl acetate =2/1) to give texi-butyl 2-
amino-6-{2,6-bis(benzyloxy)phenyl]-4-[1-{tert-butaxycarbony])-3-piperidinyijnico-
tinate as a pale yellow oil. (2.5 g, yield: 16 %) )



10

15

20

WO 02/24679 PCT/EP01/10405

-145-

(2) A suspension of tert-butyl 2-amino-6-[2,6-bis(benzyloxy)phenyl]-4-[1-(test-
butoxycarbonyl)-3-piperidinyl]nicotinate (1.00 g, 1.052 mmol) and 10% Paradium-
carbon (0.500 g) in 20 mL of cthyl acetate was stirred at room temperature under a
hydrogen atmosphere (1 atm) ovemight. After paradium carbon was removed by
filtration on Celite®, the filtrate was concentrated under reduced pressure to give tert-
butyl  2-amino-4-[1-(tert-butoxycarbonyl)-3-piperidinyl}-6-(2,6-dihydroxyphenyl)-
nicotinate as a brown oil. (0.710 g, yield; 97%) )

J
)<+Y&_.

|
N7 NH,

(3) To a solution of tert-butyl 2-amino-4-[1-(tert-butoxycarbonyl)-3-piperidinyl]-6-
(26-dihydroxyphenyDnicotinate (1280 g 2.636 mmol) and K,CO; (3.643 g, 26.36
mmol) in DMF (100 mL) wes added (bromomethyT)cycropropane (0.268 mL, 2.768
mmol). The stirring was continued at 50 °C for 20 hrs. After the solvent was
removed by evaporation, the residue was extracted with ethyl acetate and water. The
separated organic phase was washed with brine, dried over MgSQy, filtered, then
concentrated under reduced pressure. The resulting residue was purified by coluron
chromatography on Silica-gei(hexane / ethyl acetate = 3/1) to give tert-butyl 2-
amino-4-{1-(tert-butoxycarbonyl)-3-piperidiny1]}-6-(2-{cyclopropylmethoxy)-6-
hydroxyphenyl]nicotinate as a brown solid (0.820 g, yield; 58%).

&4
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tert-butyl 2-amino-4-[1-(tert-butoxycarbonyl)-3-piperidinyl]-6-[2-(cyclopropy}-

methoxy)-6-hydroxyphenyl]nicotinate was treated in a similar manner as that of the
step (1) of Example 11-1 and then in & similar manner as that of the step (3) of
Example 1-1 to obtain 2-[6-amino-5-(hydroxymethyl)-4-(3-piperidinyl)-2-pyridinyl]-
3-(cyclopropylmethoxy)phenol hydrochloride.

Molecular weight: 405.93

Mass spectrometry: 370 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-A

'H-NMR (300 MHz, DMSO-d6): 0.26 — 0.29 (2H, m), 0.47 - 0.52 (2H, m), 1.13 (1H,
m), 1.75 — 1.83 (SH, m), 2.90 - 2.93 (2H, m), 3.04 - 3.17 (2H, m), 3.81 — 3.86 (2H,
m), 4.60 (2, 8), 6.55 (1H, d, T = 8.3 Hz), 6.60 (1H, d, J = 8.3 Hz), 7.06 (1H, 5), 727
(1H, t, T= 8.3 Hz), 7.59 (1H, b), 8.96 (1H, br), 9.25 (1H, br), 13.58 (LE, bx).

Examples 12-2 to 12-7

According to the similar synthetic procedure of Example 12-1, compounds shown in
Table 4 were prepared.

S



WO 02/24679

Table 4

- 147 -

PCT/EP01/10405

Ex. No

Structure

Mol

walght

A549

1202

441.98

>§'='|"

{500 MHz, DMSO-d8); 1.53 - 1.88
{4H, m), 2.84 - 3.20 (3H, m), 4.54
(1H,d, J = 13.2 Hx), 4.57 (1H, d,
J « 132 Hz), 5.08 (2H, 8), 8.70
(1H,d,J = 82 Hz), 8.78 (1H,d, J
= 8.5 Hz), 7.05 (1H, 8), 7.29 -
741 (8H, m), 7.60 (1H, br), 8.85
(1H, br), 0.25 (1H, bx), 10.42 (1H,
br}, 13.87 (1H, br).

12-03

{500 MHz, DMB0-d6): 0.87 (3H, &,
J=7.2Hz), 1.84 (2, q, = 8.9
Hz), 1.88 - 1.90 (3H, m), 207

(1H, m), 2.88 (1H, m), 305 {1H,
|}, 3.22 - 3.24 (284, m), 3.58 (1H,
m), 3.82 (2H, 1, J = 6.8 Hz), 4,50
'mu=u Hz), 4.98 (1H, br),

8.62 (1H, d, J = 8.2 Hz), 8.88 (1H,
d, J » 8.2 Hz), 7.00 (1H, s), 729
(18, &, J = 82 Hz), 7.58 (1H, br),
8.02 (1H, br), 821 (1H, br), 13.57
(tH, be).

12-04

421,97

8), 0.A2 - 1.05 (4H, m), 3.75 -
1.83 (4H, m), 2.67 (1H, br), 3.02 -
3.07 (4H, m), 4.81 (2K, 64, I =
13.2, 18.8 Hz), 4.89 (1H, br), 6.80
(1H, 4, J = 8.5 Hz), 8.67 (1H, d, J
= 8.2 Hz), 8.79 - 6.80 (1H, m),
.98 (1H, 8), 7.07 (1H, ), 7.27 -
7.28 (1H, br), 7.82 (1H, Ix), 13.72

{500 Mriz, DMSO-a8): 0.53 (8H,
|¢1 H, br).

1205

40593

ara

(2H, m), 0.46 - 0.50 (2H, m}, 1.19
(1H, m), 1.89 - 2.05 (2H, m), 3.01
- 3.07 (2H, m), 3.34 -348 (3H,
m), 3.84 {2H, d, J = 8.9 Hz), 4.61
{2H, 8), 8.59 (1H, d, J » 8.5 Hz),
8.80 (1R, d, J= 8.2 Hx), 680 {1H,
s), 727 (1H, dd, J = 8.2, 8.5 Hz),
7.75 (1H, br ), 9.14 - B25 (2H,
m), 136 (1H, br).- - . .

|(500 Miz, DMSO-d8): 029 - 0.32

12-08

ol el e e e

393.82

{500 Mz, DMSO-dB). 0.85 (3H, &
J = 7.3 Hz), 1.83-1.67 (2H, m),
1.82 - 1.85 (2H, m), 1.80- 1.95
(2H, m), 3.03 - 3.08 (2H, m), 3.34
- 345 {4H, m), 3.92 (2H, ¢, J= B.9
Hz), 4.80 (2, a), .82 (1H, d, J =
8.2 Hz), 6.88 (1H, d, J = 82 Hx),
875 (1H,8),7.28 (1H. £, J= 8.2
Hz), 7.63 (1H, br), 8.88 (2H, br).

B
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12-07 ol 438001400 (A (A {500 Mz, DM30-d8): 0.78 - 0.82
{TH. m), 1.12-1.18 (2H, m), 1.42
- 148 {1H, m), 1.80 - 1.88 (2H,
m), 1.82-1.84 {2H, m), 1.63 -
1.98 (2H, m}, 3.63 - 3.83 (2H, m),
4.60 (2H, 8), 0.81 (1H,d, J= 8.2
Hz), 8.88 (1H,d, Jw a2 Ha), 8.74
{(1H. 8), 728 {14, t, J =2 82 Hx),
7.68 (2H, 8), 9.07 (2M, »), 10.38
(1M, bra).

(1) To a cold (0 °C) solution of tert-butyl 2-amino-6-[2-(benzyloxy)phenyl]-4-[1-
(tert-butoxycarbonyl)-3-piperidinyl]nicotinate, which was obtained in the step (1) of
Example -1, (2.590 g, 4.627 mmof) in THF (25 mL) was added LiBH, (0.202 g
9.255 mmol). The mixture was stired at room temperature for 5 hrs, and then
quenched with water. The mixture was extracted with ethyl acetate and water. The
scparated organic phase was washed with water snd brine, dried over NazSOs,
filtered and concentrated under reduced pressure. The residue was purified by
column chromatography on silica gal (hexane: etliyl acetate, 2:3) to give tert-butyl 3-
[2-emino-6-[2~(benzyloxy)phenyl]-3-(hydroxymethyl)-4-pyridinyl}-1-piperidine-
carboxylate. (0.904 g, yield; 40%)
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(2) To a solution of tert-butyl 3-[2-amino-6-{2-{benzyloxy)phenyl]-3-(tydroxy-
methyl)-4-pyridinyl]-1-piperidinecarboxylate (0.900 g, 1.838 mmol) in methylene
chloride (20 mL) was added manganese (IV) oxide (3.20 g, 36.8 mmol). After
stired at room temperature for 40 min, the mixture was filtered to remove the
msnganese salt. The filtrate was concentrated under rednced pressure. The resulting
solid was purified by recrystallization from a mixture of ethyl acetate and hexane to
give  tert-butyl  3-[2-amino-6-{2-(benzyloxy)phenyl}-3-formyl-4-pyridinyl]}-1-
piperidinecarboxylate. (0.651 g, yield; 73%)

S WS X

(3) Then the benzyl moisty was removed in a similar manner os described in the step
(2) of Example 1-1. The residue was purified by coh-nnn chromatography on silica
gel (nmcame: ethyl acetate, 2:1) to give tert-buty] 3-[2-amino-3-formyl-6-(2-ydroncy-
phenyl)-4-pyridinyl}-1-piperidinecarboxylate. (0.536 g, yield; quant )

86,
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(4 To a solution of tert-butyl 3-{2-amino-3-formyl-6-2-hydroxyphenyl)-4-
pyridinyl}-1-piperidimecarboxylate (0.100 g, 0.252 mmol) in 1,4-dioxane (2.0 mlL)
under an argon atmosphere was added a HCI solution of 1,4-dioxane (4N, 2.0 mL),
and the stirring was continued at room temperature for 1 hr. The mixture was diluted
with Et;0, and the supematant was decanted. The precipitates were washed twice
with Et;O, and dried under reduced pressure to give a pale yellow solid, which was
then dissolved in methanol (2.0 mL). The mixturs was allowed to cool with ice-
water bath. Then sodium cyanoborohydride (0.047 g, 0.76 mmol) was added to the
mixture under an argon stmosphere. The mixture was allowed to wamm to room
termperature, and the sturing was continued overnight. The resulting mixture was
concentrated under reduced pressure. The residue was dissolved in a mixture of
methylene chlorids (2.0 mL) and THF (2.0 mL). To the mixture was added triethyl-
amine (0.140 mL, 1.006 mmol) followed by di-tert-butyl dicarbonate (0.110 g, 0.503
mmol), end the stiuring was continned for 2 hrs. The resnlting mixture was
partitioned between ethyl acetate and water. The separated orgenic phase was
washed with brine, dried over Na;80,, filtered, and concentrated under reduced
presmure. The residue was purified by colummn chromatography on silics gel (hexane:
ethyl acetate, 2:1) to give tert-Butyl 3-[2-amino-6-(2-hydroxyphenyl)-3-(methoxy-
methyl)-4-pyridinyl}-1-piperidinecarboxylate. (0.033 g, yield; 47%)
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(4) tert-Butyl 3-[2-amino-6-(2-hydroxyphenyl)-3-{methoxymethyl)-4-pyridinyl]-1-
piperidinecarboxylate (0.025 g, 0.060 mmol) was treated under acidic conditions in a
5 gimilar manner as described in the step (3) of Example 1-1 to give 2-[6-amino-5-

(o (methoxymethyl)-4-(3-piperidinyl)-2-pyridiny!}phenol hydrochloride.

Moleculsr weight: 349,86 i

Mass spectrometry: 314 (M + H)" l
10  Invitro activity grade: A

Cellular activity grade; (AS49)-A

'H-NMR (500 MEz, DMSO-d6): 1.40 — 1.74 (4H, m), 2.80 — 2.92 (2H, m), 4.03 —

4.13 (2H, m), 4.42 (1K, d, J = 11.5 Hz), 450 (1H, d, J = 11.5 Hz), 622 - 6.32 (2H,

m), 6.81 - 6.85 (2H, m), 7.17 (1H, 5), 7.21 (1K, br t, T = 7.3 Hz), 7.93 (1H, br d, T =
15 7.6Hz), 1430 (1E, b). '

20

To a cold (0 °C) solution of tert-butyl 3-[2-amino-6-[2-(benzylaxy)phemyl]-3-
(hydroxymethyl)-4-pyridinyl]-1-piperidinecarboxylate (0.104 g 0212 mmol)
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obtained in the step (1) of Example 13-1 in THF (2.0 mL) including triethylamine
(0.089 mL, 0.64 mmol) was added triphosgene (0.044 g, 0.15 mmol). After stirred
for 30 min, the mixture was allowed to warm to room temperature, and the stirring
was continued for further 1 hr. The resulting mixture was quenched with water and
extracted with ethyl acetate. The separated orgenic phase was washed with brine,
dried over Ne;SO,, filtered and concentrated under reduced pressure. The residue
was purified by column chromatography on silica gel (hexane: ethyl acetate, 5:3) to
give tert-butyl 3-{7-[2-benzyloxylphenyl]-2-oxo-1,4-dihydro-2H-pyrido[2,3-d](1,3}-
oxazin-5-yl}-1-piperazinecarboxylate. (0.058 g, yield; 53%)

A K K

&

A solution of tert-butyl 3-{7-[2-benzyloxylphenyl}-2-ox0-1,4-dihydro-2H-pyrido-
[2,3-d][1,3Joxazin-5-y1} -1-piperazinecarboxylate (0.050 g, 0.097 mmol) in ethyl
acetate (3.0 mL) was hydrogenated at 1 atm in the presence of palladium on charcoal
(10%, 0.10 g) ovemight. The resulting mixture was filtered on Celite® and washed
with ethyl acetate end THF. The combined filirate was concentrated under reduced
pressure, aud the residuc was purified by colum chromatography on silica gel
(hexane: ethyl acetate, 2:1) to give tert-Butyl 3-[2-amino-6-(2-hydroxyphenyl)-3-
methyl-4-pyridinyl]-1-piperidinecarboxylate. (0.027 g, yield; 73%)
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tert-Butyl 3-[2-amino-6-(2-hydroxyphenyl)-3-methyl-4-pyridinyl]-1-pipecidine-
carboxylate (0.025 g, 0.065 mmol) was treated under acidic conditians in a similar
marmer as described in the step (3) of Example 1-1 to give 2-[6-amino-5-methyl-4-
(3-piperidinyl)-2-pyridiny}phenol hydrochloride. (0.017 g, yield; 82%)

Molecular weight: 319.84

Mass spectrometry: 284 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-A/Jurkat-B

'H-NMR *(500 MHz, DMSO-d6): 1.08 - 1,75 (4H, m), 2.10 (3H, s), 2.55~ 2.98 (3H,
m), 4.12 (1H, br), 6.19 (2H, br 4, J = 15.1 Hz), 6.79 - 6.83 (2H, m), 7.12 (1H, s),
7.18 (1H, br t, I = 7.9 Hz), 7.88 (1H, br).

Example 15-1

(1) To 2 cold (-20 °C) solntion of tert-buty] 3-{2-amino-6-[2-(benzyloxy)pheryl]-3-
formyl-4-pyridinyl}-1-piperidinecarboxylate (400 mg, 0.82 mmol), which was
obtained in the step (2) of Example 13-1, in THF (2.0 mL) was added dropwise a
solution methyl magnesium bromide in THF (7.38 mL, 7.38 mol). The mixtare was
stirred at —20 °C for 2 hrs , quenched with saturated aqueous NE(Cl solution, and
extracted with ethyl acetate. The separated orgunic phase was washed with water and
brine, dried over Na;SO,, filtered and concentrated under reduced pressure. The
Tesidne was purified by silica gel column chromatography (hexsne/ethyl acetate, 3:2)
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to give tertbutyl 3-[2-amino-6-[2-(benzyloxy)phenyl]-3-(1-hydroxyethyl)-4-
_ pyridinyl]-1-piperidinecarboxylate as a yellow oil. (356 mg, yield; 86%)

—
N™ "NHp NH;
(2) Then benzyl moiety was removed in a similar manner as described in the step (2) (
of Example 1-1 to give tert-Butyl 3-[2-amino-3-(1-hydroxyethyl)-6-(2-hydroxy-

phenyl)-4-pyridinyl]-1-piperidinecarboxylate as a pale yellow oil. (147 mg, yield;
96%)

(3) tert-Butyl 3-2-amino-3-(1-trydroxyethyl)-6-(2-hydroxyphenyl)-4-pyridiny1]-1-
piperidinecarboxylate (30 mg, 0.07 mmol) was treated under acidic conditions in a
similar marmer as described in the step (3) of Example 1-1 to give 2-{6-amino-5-(1-
hydroxyethyl)-4~(3-piperidinyl)-2-pyridinyl]phenol hydrochloride as a yellow solid.
(20 mg, yield; 78%) S

Molecular weight: 349.86

Mass spectrometry: 296 (M +H)*
T vitro activity grade: A

Cellular activity grade: (A549)-B
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'H-NMR (500 MHz, DMSO-d6): 1.83 — 1.92 (7H, m), 2.90 — 2.91 (1H, m), 3.13 —
3,15 (18, m), 3.57 (3H, 8), 529 — 539 (1H, m), 6.89 — 6.9 (1H, m), 7.05 - 7.10
(1€, m), 7.17 (1H, d, J = 3.16 Hz), 7.27 - 740 (2H, m), 7.62 (1H, 4, J = 5.0 Hz),
7.68 —7.87 (2H, m), 13.50 (1H, br s). '

Example 15-2

10 In a similar manner as that of Example 15-1, 2-[6-amino-5-Thydroxy(phenyl)methyl]-
4-(3-piperidinyl)-2-pyridinyljphenol hydrochloride was prepared.
Molecular weight: 411.94
Mass spectrometry: 376 (M + H)*
In vitro activity grade: A,

15 Cellular activity grade: (A549)-B
'H-NMR (500 MHz, DMSO-d6): 1.67 — 1,74 ( 2H, m), 1.89 - 1.99 (2H, m), 2.88 —
2.93 (1H, m), 3.14 — 324 (4H, m), 6.32 (1H, 5), 6.91 (1H, d, J = 2.2 Hz), 6.92 - 7.01
(2H, m), 7.24 - 7.32 (3H, m), 7.34 — 740 (6, m), 7.42 — 7.44 (1H, m), 7.75 (1H, 4,
J=11.9 Hz).

20

Example 15-3
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" To a stimed solution of tetbutyl 3-2-amino-6-[2~(beazyloxy)phenyl}3-(1-

hydroxyethyT)-4-pyridiny]}-1-piperidinecarboxylate (0.100 g, 0.199 mmol) obtained
in the step (1) of Example 15-1 in dichrolomethane (1 mL) was added MnO; (0.350
£ 3.971 mmol). The mixtore was stirred at room temperature for 2 hrs. The mixture
was filtered on Celite® and concentrated under reduced pressure to give tert-butyl 3-
{3-scetyl-2-amino-6-[2-(benzyloxy)phenyl}-4-pyridinyl}-1-piperidine carboxylate.

tert-butyl  3-{3-acetyl-2-amino-6-[2-(benzyloxy)phenyl]-4-pyridinyl}-1-piperidine
carboxylate (0.090 g, 0.169 mmol) was then treated in a similar manner as that of the
step (2) of Example 1-1. The residue was recrystallized from ethy! alcchol to give
tert-butyl 3-[3-acetyl-2-amino-6-(2-hydroxypheayl)-4-pyridinyl]-1-piperidine-
carboxylate as a pale yellow solid. (0.019 g, yield 27 %)

T — &

Then tert-butyl 3-[3-acetyl-2-amino-6-(2-hydroxyphenyl)-4-pyridinyl]-1-piperidine-
carboxylate (0.020 g, 0.044 mmol) was trested in a similar manner as that of the step
(3) of Example 1-1. The resulting precipitate was collected by filtration, washed
with acetonitril, and dried under reduced pressure to give 1-{2-amino-6-(2-hydroxy-
pheny])-4-(3-piperidinyl)-3-pyridinyl]ethanons hydrochloride. (0.014 g, yiald 89%)
Molecular weight: 347.85

Mass spectrometry: 312 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-A
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'H-NMR (500 MEz, DMSO): 1.17 - 1.87 (4H, m), 2.92 — 2.98 (1H, m), 2.56 (3, ),
3.00-3.29 (4H, m), 6.98 - 6.91 (4H, m), 7.30 (1H, dd, J = 7.3, 7.9 Hz), 7.37 (1K, ),
8.73 (16, 4, T = 7.6 Hz), 13.73 (1H, br 1). C

5  Examplel16-1

o

To a solution of copper (I) bromide (0.82 g, 3.692 mmol) in acetonitrile (10 mL)
10  was added tert-buty] mitrate (0.550 mL, 4.614 mmol). The mixture was stirred at
65 °C for 15 min. A solution of tert-butyl 3-{2-amino-6-[2-(benzyloxy)phenyl]-3-
formyl-4-pyridinyl}-1-piperidinecarboxylate (1.50 g, 3.076 mmol), which was
obtained in the step (2) of Example 13-1, in acetonitrile (10 mL) wes added to the
mixture, and stirred at 65 °C for 3 hrs. After cooled to room temperature, the
15 reaction mixture was diluted with water and extracted with ethyl acetate, The
organic phase was dried over sodium sulfate, filtered and concentrated under reduced
presswre. The resulting residue was purified by silica gel column chromatography
(bexane / cthyl acetate = 41 — 21 ~ 1) to give tert-butyl 3-{6-2-{benzyl-
oxy)pheny1]-2-bromo-3-formyl-4-pyridinyl}-1-piperidinecarbaxylte as a white sotid
20 (0260 g, yield; 15%).
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To a stirred solution of tert-butyl 3-{6-[2-(benzyloxy)phenyl}-2-bromo-3-formyl-4-
pyridinyl}-1-piperidinecarboxylate (0.150 g, 0.272 mmol) in 1,4-dioxane (1 mL) was
added hydrazine monohydrate (0.5 mL). The reaction mixture was stirred at 90 °C
for 15 hrs. After cooled to room temperature, the reaction was quenched with water
and extracted with ethyl acetate. The organic phase was dried over sodium sulfate,
filtered and concentrated under reduced pressure. The residue was recrystallized
from diethyl cther to give tert-butyl 3-{6-[2-(benzyloxy)phenyl}-1H-pyrazolo[3,4-
b)pyridin-4-yl}-1-piperidinecarboxylate as a white solid (0.030 g, 23%). Then tert-
butyl  3-{6-[2-(benzyloxy)phenyl]-1H-pyrazolo[3,4-b}pyridin-4-yl}-1-piperidine- C .
carboxylate was treated in & similar manner as that of the step (2) of Example 1-1 and
then the step (3) of Example 1-1 to obtain 2-(4-Piperidin-3-yl-1H-
pyrazolo[3,4-b]pyridin-6-yl)-phenol hydrochloride.

Molecular weight: 330.82 &
Mass spectrometyy: 295 (M +H)"

In vitro activity grade: B

Cellular activity grade: (A549)-B

'H-NMR (500 MHz, DMSQ-d6): 1.91 — 2.05 (4H, m), 6.97 — 7.00 (2H, m), 7.35 -

7.87 (iE, m), 7.87 (1, 5), 8.16 (15, 4, J =73 Hz), 842 (1H, s), 896 (IH, br ),

9.26 (1H, br 5).

Example 17-1

(1) A mixture of the starting compound 1G (10.00 g, 30.638 mmol), 2B (13.069 g,
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61275 mmol), text-butylcyanoacetate (8.650 g 61275 mmol), and smmoninm
acetate (6.902 g, 91.913 mmol) in dioxane (10 mL) was stirred at 90 °C overnight,
After cooled to room temperature, the reaction mixture was diluted with ethyl acetate
(100 mL). To the mixture was added chloranil (1.507 g, 6.128 mmol), and stirred at
room temperature, After 1.5 hrs, ascorbic acid (1.079 g, 6.128 mmol) was added to
the mixture, After stirred for 1.5 hre, the mixture was partitioned between ethyl
acetate and water, The organic phase was washed with brine, dried over MgSO,,
filtered, and then concentrated under reduced pressure. The resulting residue was
purified by column chromatography on Silica-gel (hexane / ethyl acetate = 2/1) to
give tert-butyl 2-amino-4-[1-(tert-butaxycarbonyl)-3-piperidinyl}-6- {2-(cyclopropyl-
methoxy)-6-[(4-methoxybenzyl)oxy)phenyl}nicotinate as a pale brown form (4.9 g,
24 %)

J<l K
LB~
o, o TTC,

@ To 8 cooled solution of tert-bityl 2-amino-4-{1-(tert-butoxycarbomy)-3-
piparidiny1]}-6- {2-{cyclopropylmethoxy)-6-[ (4-methoxybenzyloxylphenyl }nicotinate
(49 g 7426 mmol) in tetrshydrofuran (60 mL) was added dropwise Vitride®
(10 mL) under an argon stmosphere. The stirring was contined at 0 °C for 1 br.
After quenched by saturated aqueous NF,Cl solution, saturated aqueous potassium
The mixture was extractéd with ethyl acetate, washed with water and briue, dried
over MgSO,, filtered, and concentrated under reduced pressure to give tert-butyl 3-
[2-amino-6- {2-{cyelopropylmethoxy)-6-[(4-methoxybezyloxylphemyl)-3-
(bydroxymethyl)-4-pyridinyl}-1-piperidinecarboxrylate, which was used for the next
step without further purificstion (4.38 g yield; quant).

AL
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(3) To a stirred solntion of tert-butyl 3-[2-amino-6-{2-{cyclopropylmethoxy)-6-
[(4-methoxybenzyDoxylphenyl}-3-(hydroxymethy)-4-pyridinyl}-1-piperidine-
carboxylate (0.501 g, 0.850 mmol) in 1,4-dioxane was added 37 % formaldehyde
solution (5.000 mL) and IN HCI (5.000 mL). The mixture was stirred at room
temperature for 2 hrs. Thse reaction mixture was extracted with ethyl acetate and
water. The separated organic phase was washed with brine, dried over Na;SO,,
filtered and concentrated under reduced pressure. The resulting residue was purified
by column chromsatography on silica gel (ethyl acetate/hexane =3/2) to give 1,1~
dimethylethyl (tert-butyl) -3-{7-{2-{(cyclopropyimethyToxy]-6-({{4-(mothyloxy)-
phenyljmethyl}oxy)phenyl}-1,4-dihydro-2H-pyrido[2,3-d](1,3]oxazin-5-y}-1-
piperidinecarboxylate as a colorless foam (0.319 g, yield; 62%).
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(4) To a stimed solution of 1,1-dimethylethyl(tert-butyl)-3-{7-[2-[(cyclo-
propylmethyloxy]-6-({[4-(methyloxy)phenyl}methyl} oxy)phenyl}-1,4-dihydro-2.4-
pyrido[2,3-d](1,3]oxazin-5-yl}-1-piperidinecarboxylate (0.050 g, 0.083 munol) in
1,4-Dioxane was added 4N HCl in },4-dioxane (2.000 mL). The mixture was stired
at room temperature for 6 hrs. The reaction mixture was concentrated under reduced
pressure. The resulting residne was washed with acetonitrdle to give 3-(cyclo-
propylmethoxy)-2-[5-(3-piperidiny1)-1,4-dihydro-2H-pyrido(2,3-d]{1,3)oxszin-7-y1}-
phenol hydrochloride as & colorless solid (0.033 g, yield; 95%). ]

Molecular weight: 417.94

Mass spectrometry: 382 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-A.

'"H-NMR (500 MHz, DMSO-d6): 0.30 (2H, br s), 0.51 (2H, br s), 1.17 (1, m), 1.84
(4H, m), 2.86 (1H, m), 4.91 (2H, br), 5.01 (2H, br), 6.58 (1H, 4, J = 7.9 Hz), 6.64
(1H, br), 7.16 (1H, br), 7.26 (1H, t, T = 7.9 Hz), 8.30 (1H, br), 9.14 (1H, br), 929
(1H, br), 13.95 (1H, br).

Example 18-1

To & cooled (0 °C) solution of tert-butyl 3-[2-amino-6-{2-(cyclopropylmethoxy)-6-
{(4-methoxybenzyl)oxylphenyl}-3-(hydroxymethyl)-4-pyridinyl]-1-piperidine-

carboxylate (5.0 g, 8.478 mmol), which was obteined in the step (2) of Example 17-
1, and diisopropylethyl amine (4.12 mL, 25.435 mmol) in tetrahydroforan (200 mL)

42
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under argon atmosphere was added dropwise to a solution of triphosgene (1.258 g,
4.239 mmol) in tetrahydrofuran (100 mL) . The mixture was allowed to wam to
room temperature, and the stirring was continued for 3 hrs. After quenched by water,
the mixfure was extracted with ethyl acetata, The separated organic phase was
washed with brine, dried over MgSO,, filtered, and concentrated under reduced
pressure. The resulting residuc was purified by column chromatography on Silica-gel
(hexane / ethyl acetate = 1/1) to give tert-butyl 3-(7-{2-(cyclopropylmethoxy)-6-{(4-
methoxybenzyloxyJphenyl}-2-oxo-1,4-dihydro-2H-pyrido[2,3-d][1,3)exazin-5-y1)-
1-piperidinecarboxylate as a white form (3.2 g, yield; 61%).

To a solution of tert-butyl 3-(7-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)-
oxy]phenyl}-2-oxo-1,4-dihydro-2H-pyrido[2,3-d][1,3]oxazin-5-yl)-1-piperidine-
carboxyisate (2.0 g, 3.248 mmol) in dioxans (15 mL) was added 4N BCl in dioxane
(30 L) at room temperatare, The stirring was continned for 3 hrs. After the solvent
was removed by evaporation, the resulting solid was triturated with acetonitril,
collected by filtration, and washed with scetonitrile. The solid was dried under
reduced pressure to give 7-{2-(cyclopropylmethoxy)-6-hydroxyphemyl}-5+(3-
piperidiny1)-1,4-dihydro-2H-pyrido[2,3-d][1,3]oxazin-2-one hydrochloride as a white
solid (0.865 g, yield; 62%). .

Moleculsr weight: 431.92
Mass spectrometry: 396 (M +H)"
In vitro activity grade: A
Celbular activity grade: (AS49)-A
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'H-NMR (500 MHz, DMSO-6): 0.26 — 0.37 (2H, m), 0.51 — 0.63 (2H, m), 1.20 -
131 (1H, m), 1.72 - 1.95 (4, m), 2.80 — 2.96 (2H, m), 3.17 - 3.37 (3H, m), 3.79 —
3.88 (2H, m), 548 (1H, 4, J = 14.2 Hz), 5.53 (1H, d, J = 142 Hy), 6.54 (20, d, ] =
8.2 Hz), 7.17 (1K, t, ) = 8.2 Hz), 7.77 (1H, 5), 9.05 (1H, br), 927 (1H, br), 10.96 (11,

. s).

Example 18-2

To a cold (0 °C) solution of tert-butyl 3-[2-amino-3-Chydroxymethyl)-6-(2-
hydroxyphenyl)-4-pyridinyl}-1-piperidinecarboxylate (0.297 g, 0.74 mmol), which
was obtained in the step (1) of Example 11-1 in THF (3.00 mL) including
triethylamine (0.226 g, 2.23 mmol) was added triphosgene (0.221 g, 0.74 mmol).
After 30 min, the mixture was allowed to wamm to room temperature and the stiring
wes continued for 1 hr. The reaction was quenched with an aqueous NaHCO,
solution, and extracted with ethyl acetate. The organic phase was washed with
aqueous NH;Cl solution, water, and brine successively. The organic phase was dried
over Na,SOy, filtered and concentrated under reduced pressure. The resulting residue
was purified by silica gel column chromatography (hexane/ethyl acetate, 3:2) to give
tert-butyl 3-{7-(2-hydroxyphenyl)-2-oxo-1,4-ditrydro-2F-pyrido[2,3-d][1,3] oxazin-5-
yl}-1-piperidinecarboxylate as a pale yellow solid. (46.2 mg, yield; 14.6%)

EES
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To a solution of tert-butyl 3-{7-(2-hydroxyphenyl)-2-0x0-1,4-dihydro-2H-pyrido-
[2,3-d][1,3]oxazin-5-yl]-1-piperidinecarboxylate (45 mg, 0.11 mmol) in 1,4-dioxane
(1.0 mL) was added 4N HCI in 1,4-dioxane (2.0 mL). The mixture was stirred for 1
br at room temperature. The resulting solid was collected by filtration, washed with
1,4-dioxane, and dried under reduced pressure to give 7-(2-hydroxyphenyl)-5-(3-
piperidinyl)-1,4-dihydro-2H-pyrido[2,3-d][1,3]oxazin-2-one hydrochloride as & white
solid. (22.8 mg, yield; 60%)

Molecular weight: 361.83

Mass spectrometry: 326 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-A /Turkat-B

'H-NMR (500 MHz, DNSO-d6): 1.80 — 1.96 (SH, m), 2.86 — 2.93 (1H, m), 3.13 -

. 326 (3H, m), 546 — 5.55 (2H, m), 691 — 6.94 (2H, m), 7.30 — 7.33 (1H, m), 7.77
_ (1H, 5), 8.03 — 8.04 (1H, m), 11.15 (1H, ), 12.46 (1H, br s).

Example 18-3
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With the use of tert-butyl 3-[2-amino-3-(1-hydroxyethyl)-6-(2-hydroxyphenyl)-4-
pyridinyl]-1-piperidinecarboxylate, which was obtained in the step (2) of Example
15-1, 7<«(2-Hydroxy-pheayl)-4-methyl-5-piperidin-3-yl-1,4-dihydro-benzo[d][1,3]-
oxazin-2-one hydrochloride was prepared in a similar manner as that of Example
18-2.

Molecular weight: 375.86

Mass spectrometry: 340 (M + H)*

In vitro activity grade: B

Cellular activity grade: (A549)-B

TH-NMR (500 MHz, DMSO-d6): 1.52 — 1.53 (3H, m), 1.80 — 2.04 (5H, m), 2.91 -
2.95 (1H, m), 3.13 - 321 (3H, m), 5.83 - 5.85 (1H, m), 6.92 - 6.95 (3H, m), 7.32
(1H, dd, T="7.9, 7.3 Hz), 8.04 (1H, 4, ] = 7.6 Hz), 11.2 (1H, s), 12.44 (1H, brs).

Example 18-4/18-5

nl;é?,,(t,,,m@

A mixture of the starting compound 1A (3.000 g, 13.258 mrhol), N-tert-butoxy-
carbonyl-phenylalaninat (3305 g, 13.258 mmol), tert-butyl cyanoacetate (1.872 g,
13.258 mmol), smmoniom acetate (3.066 g, 39.774 mmol) and 1,2~dimethoxyethane
(5.0 mL) was heated at reflux for 6 hrs. Afier cooled to room temperature, the
mixture was extracted with ethyl acetate and satorated NaHCOs solution. The

PCT/EPOI/10405 Hl
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separated organic phase was washed with water and brine successively, dried over
Na;SOy, filtered and concentrated under reduced pressure. The residue was triturated
with diisopropyl ether to give tert-butyl 2-amino-6-[2-(benzyloxy)phenyl]-4-{1-
[(tert-butoxycarbonyl)amino}-2-phenyiethyl} -1,4-dihydro-3-pyridinecarboxylate as a
yellow solid (1.281 g, yield; 16%).

To a solution of tert-butyl 2-amino-5-[2-(benzyloxy)phenyl}-4-{1-[(tert-butoxy-
carbonyl)amino}-2-phenylethyl} -1,4-dihydro-3-pyridinecarboxylate (1.200 g, 2.007
mmol) in methylene chloride (20.0 mL) at room temperature was added chloranil
(0.543 g, 2.208 mmol), end the stirring was continued for 1 hr. The mixture was
filtered and the filtrate was concentrated under reduced pressure. The residue was
extracted with ethyl acetste and 10% aqueouns NaHCO; solution. The separated
organic phase was washed with water and brine successively, dried over Na;SO,,
filtered and concentrated under reduced pressure, The crude product was crystallized
from ethanol to give tert-butyl 2-amino-6-[2-(benzyloxy)phenyl}-4-{1-{(tert-butoxy-
carbonyl)lmino]-z-phﬂ_:ylethyl}nieoﬁnate as a pale yellow solid (0972 g, yield;
84%).
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To a cold (0 °C) solution of tert-butyl 2-amino-6-[2-(benzyloxy)phenyl}-4-{1-[(tert-
butoxycarbonyl)amino]-2-phenylethyl}nicotinate (0.100 g, 0.198 mmol) in THF
(1.50 mL) was added dropwise Vitride® (0.500 mL), and the stirring was continued
for 2 hrs. The mixture was quenched at 0 °C with saturated aqueous NH,C1 solution,
and extracted with ethyl acetate. The separated organic phase was washed with water
and brine successively, dried over Na;SO,, filtered and concentrated under reduced
pressure. The crude product was purified by column chromatography on silica gel
(hexane: ethyl acetate, 1: 1) to give tert-butyl -1-{2-amino-6-[2-(benzyloxy)phenyl}-
3-formyl-4-pyridinyl}-2-phenylethylcarbamate as a colorless oil (0.044 g, yield;
51%).

To a solution of tert-butyl 1-{2-amino-6-[2-(benzyloxy)phenyl]-3-formyl-4-
pyndinyl}-2-phenylethylcarbamate (0.040 g, 0.092 mmol) in ethanol (1.0 mL) was
added NaBH, (0.010 g, 0.26 mmol), and the stirring was continued for 3 hrs. The
mixture was extracted with ethyl acetate and saturated aqueous ammonium chloride
soluion. The scparuted organic phese was washed with water and brine
successively, dried over Na;SO,, filtered and concentrated under reduced pressure.
The crude product was crystallized from ethanol to give tert-butyl 1-[2-amino-6-[2-
(benzyloxy)phenyl}-3-(hydroxymethyl)-4-pyridinyl]-2-phenylethylcarbamate as a_
pale yellow solid (0.023 g, yield; 57%).

Ny
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To 2 cold (0 °C) solution of tert-butyl 1-[2-amino-6-[2-(benzyloxy)phenyi]-3-
(hydroxymethyl}-4-pyridinyl]-2-phenylethylcarbamate (0210 g, 0.400 mmol) in
THF (3.0 mL) including triethylamine (0.167 mL, 1.199 mmol) was added dropwise
a solution of triphosgene (0.059 g, 0.200 mmol) in THF (1.0 mL). After stirred at
0 °C for 45 min, the mixture was allowed to warnm to room tempersature, and the
stirring was continued for 30 min. The reaction mixture was cooled at 0 °C, and then
quenched with saturated aqueous NaHCO; solution. The resulting mixture was
extracted with ethyl acetate and water. The separated organic phase was washed with
Yrine, dried over NazSOy, filtered snd concentrated vnder reduced pressure. The
crude product was purified by column chromatography on silica gel (hexene: ethyl
acetate, 2: 1) to give tert-butyl 1-{7-{2-{benzyloxy)phenyl]-2-oxo-1,4-dihydro-2H-
pyrido[2,3-d][1,3]oxazin-5-yl}-2-phenylethylcarbamate as a colorless oil (0.170 g,
yield; 77%).

_ 'Ihenina_similrmanncruthatofﬁcmp(z)ofExmple 1-1 and the step (3) of
- ‘Example 1-1; tert-butyl 1-{7-[2~(benzyloxy)phenyl]-2-oxo-1,4-dihydro-2H-pyrido-

[2,3-d][1,3]oxazin-5-y1}-2-phenylethylcarbimate was treated to give 5-(1-Amino-2-
phenyl-ethyl)-7-(2-hydroxy-phenyl)-1,4-dilrydro-pyrido[2,3-d][1,3]oxazin-2-one
hydrochloride. -

™
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Example 18-4/18-5

Molecular weight: 397.86

Mass spectrometry: 362 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-B

'H-NMR (500 MEz, DMS0-d6): 3.11 (1H, dd, J = 10.1, 12.9 Hz), 3.44 (1H, dd, T =
5.0, 129 H2), 4.25 (1H, d, T = 14.5 Hz), 4.71 — 4.74 (1H, m), 5.35 (1H, d, T = 14.5
Hz2), 6.93 — 6.99 (2B, m), 7.08 (2H, dd, J=1.9, 7.3 Hz), 7.23 - 7.28 (3H, m), 7.33 -
7.36 (1H, m), 8.13 (1H, dd, J = 1.3, 7.9 Hz), 8.37 (1K, s), 8.98 (3H, br), 11.18 (1H,
8), 12.32 (1H, bi).

Example 18-6

i

To a cooled (0 °C) solution of tert-butyl 2’-unino-3’{hythuxym§lhyn-6’-{2{(4-
methoxybenzyl)oxylphenyl}-5,6-dihydro-3,4°-bipyridine-1(2H)-carboxylate  (25.0
mg, 0.05 mmol), which was obtained in the step (2) of Example 11-4, and
triethylamine (0.02 ml., 0.14 mmol) in THF (3.0 mL) was added a solution of
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triphosgens (5.7 mg, 0.02 mmol) in THF (3.0 mL), and the stirring was continued for
30 min. The reaction mixture was allowed to warm to room temperature. The
reaction was cooled to 0 °C and then quenched by an addition of saturated aqueous
NaHCO; solution, extracted with ethyl acetate. The separated organic phase was
washed with brine, dried over MgSO,, filtered and evaporated. The crude product
was purified by preparative silica gel TLC (10% acetone in chloroform) to give tert-
butyl  5-(7-{2-{(4-methoxybenzyl)oxylphenyl}-2-oxo-1,4-dihydro-2H-pyrido[2,3-
d][1,3)oxazin-5-y1)-3,6-dihydro-1(2H)-pyridinecarboxylate as a white solid. (21.7
mg, yield 83%)

Then the text-butyl and methoxy benzyl were removed in a similar mammer ss that of
the steo(2) of Example 1-1.

Molecular weight: 359.82

Mass spectrometry: 324 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-A

'B-NMR (500 MHz, MeOH-d4): 2.63 — 2.65 (2H, m), 3.44 — 349 (2H, m), 4.02 (2H,
brd, J= 1.9 Bz), 5.45 (24, 8), 6.04 (1H, 5), 6.88 ~ 6.95 (2H, m), 7.29 - 7.32 (1H, m),
7.63 (1H, 8), 7.90 (1H, dd, T =13, 7.9 Hz). -

Examples 18-7 to 18-16

According to the similar synthetic procedure of Examples 13-1 to 18-6, campounds
shown in Table S were propared.
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Table § -

Ex.lln_l;truchlu ::"m H-J::"“ AS48 [NMR

37982 [0 |[A |A (500 MMz, DMSO-dB) 1.82 (4H,
peak m), 3.02 (3H, m), 3.28 (2H, d, J =
21.5 Hz), 5.50 (2H, dd, J = 23.9,
30.0 Hz), 673 (1H, d, J= 228
Hz), 6.78 (1H, m), 7.28 {1H, dd, J
= 13.8, 24.8 Hz), 7.34 (1H, 8),
.58 (1H, m), 8.97 (1H, m), 10.85
{1H, 8).

1807

1808 36282 [37 A |A (500 MHx, DMSO-dBY 1.83- 1.94
{4H, m), 3.28 - 233 (2H, m). 357
- 3.59 (1H, m), 3.83- 3.74 (2,
m), 851 (1H, d, J = 14.2 Hz),

8.58 (1H, d, J = 14.2 Hz), 7.38 -
TAO (2H, m), 8.14 (1H, 0), 8.22
(1H, t, J # 2.8 Hz), 11.25 (1Ha).

1800 A~ |(500 MHz, CDCI3): 0.34-0.44
(2H, m), 0.81 - 0.72 (2H, m), 1.24
- 1.35 (1H, m), 2.33 (3H, 2), 3.59
(2H, d, J = 8.9 Hz}, 539 (2H, »),
845 (1K, dd, J = 1.0, 8.5 Hz),
8.85 (1H, dd, J 2 1.0, 8.5 Hz),
7.18 (1H, L J = 85 Hz), 7.54 {(1H,
brs), 8.10 (1H, 8), 1248 (1H, br
s).

50 [432 |A A (500 MHz, DMSO-d8): 1258-1.32
(1H, m), 1.53 - 153 (3H, m), 2.58
- 2.80 (2H, m), 3.01 - 3.07 (1H,
m), 3.13- .18 (1H, m), 3.27 -
.30 (1H, m), 3.07 (24, &d, J =
11.0, 182 Hz), 544 (2H, 0d, J =
142, 24.0 Hz), 633 (1H,d, J =
8.2 Hz), .72 (1H, d, J = B2 Hz),
72(1“.'--'-32”.7-3‘-
TA6 (6H, m), 8.77 {1H, bx), 8.04
(1H, br), 10.82 (1H, »).

18-10

'_'.‘?.\
d

ZEBEE

18-11 41001 |34 |A A (300 MHz, DMSO-d8): 0.90 (3H, t,

J =72 Hz), 1.72 (2H, m), 1.4 -

{2+, m), 5.48 (2H, d, J =58 Ha),
6.35 (2H, dd, J = 8.3, 8.5 Hz),
7.47 (1H, . J = 83 Hz), 7.54 (1H,
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18-12

(500 MHz, DMSO~d0); 1.70 - 1.73]

(24, m), 1.78 - 1.80 (2H, m), 287
- 2.00 (2H, m), 3.00- 3,05 (2H,
m), 4.05 (1H, m), 5.48 (2H, 8),
6.39 (1H, d, J= 8.2 Hz), 642
{1H, d, J = B.2 Hz), 7.04 (1H, m),
7.92 (1H, m), 8.5 {1H, br), 8.77
(‘I).I-I. b), 10.85 (1H, ), 10.98 (1H,
L)

1813

431.02

(500 Mz, DMSO-GB}: 0.28 - 0.30
(2H, m), 0.55 - 0.58 (2H, m), 1.31 F
(1H, m), 1.88 (4H, m), 3.01 - 3.04
(3H, m), 3.35 - 3.38 {2H, m), 2.84
(2H, d, J = 8.9 Hz), 5.50 (2H, u),
683 (2H, d, J = 8.2 H), 7.17 (1H,
t, J =82 Hz), 7.74 (1H, 8), 8.62
(‘;.I'I-ll’l-ﬂ-mﬂl"-h'). 10.85 (1H,
1 )

16-14

410.91

{500 Wiz, OMSO-dGY. 0.60 (31, &,
J 7.5 Hz), 1.75 (2H, m), 1.85
{4H, m), 3.02 {3H, m), 3.36 (2H,
m) 3.05 (2H, ¢, 4 = 7.6 Hz), 540
(2H, ), 8.53 (1H, d, J= 7.9 Hz),
8.57 (1H, d, J = B2 Hz), 7.48 {1H,
4 J = 8.2 Hz), 7.50 {1H, u), .88

(‘;-H. be), 899 (1H, br), 1080 (1K, }
)

16-16

ol Fo T Be

481.88

(500 MHz, DMSO-d8Y, 0.81 (6H,
d, J » 8.6 Hx), 1.14~ 1,10 (2H,
m), 147 - 1.51 (1H, m), 1.87 -
1.71 (24, m), 1.83 - 1.80 {4H, m),
208-3.06 (3H, m), 3.31 - 3.33
(2K, m), 3.85 - 3.67 (2H, m), 540
{2H, 8}, 6.59 - 8.58 (2, m), 7.17
(1H, t, J= 83 Hx), 742 (1H, u),
0.05-9.11 (1H, m), 10.88 (1H, u).

18-18

-- |(tH, 4, J= 8.1 Hx), 7.33-7.38

(800 Vatx, DMSO-dBY: 1.58- 1.54
(4H, m), 2.5 (4H, br 8), 8.00 (2H,
8), 545 (2H, ), B.55 - 6.3 (1H,

m), 6.70 {1H, d, I = 8.3 Hz), 7.20

(8H, m), 828 (1N, bras), .57
{1H, br s), 10.85 (1H, brs), 11.11
(1H, bra).
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A mixture of 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(3-piperidinyl)-1,4-
dihydro-2H-pyrido{2,3-d](1,3]oxazin-2-one hydrochloride (0.070 g, 0.160 mmol),
which was obtained in Example 18-1, end 2.5N HC! in 1,4-dioxane (4 mL) was
stirred at 80 °C overnight. After cooled to room temperature, the mixture wes
concentrated under reduced pressure. The resulting residue was diluted with
dichloromethane (3 mL), and triethylamins (0.064 g, 0.497 mmol) was added. To the
cooled (0 °C) mixture wes added di-tert-butyl dicarbonate (0.047 g, 0.218 mmol)
under an argon atmosphere. The stirring was continued at room temperature
overnight. After quenched by water, the mixture was extracted with ethyl acetate and
water. The separated organic phase was washed with brine, dried over MgSOs,
filtered, and concentrated under reduced pressure. The residue was purified by
preparative TLC (hexane / ethyl acetate = 1/1) to give tert-butyl 3-[7-(2,6-di-
hydroxyphenyl)-2-oxo-1,4-dihydro-2H-pyrido[2,3-d][1,3]oxazin-5-yl)-1-piperidine-
carboxylate (0.019 g, 19 %): To a solution of tert-butyl 3-[7-(2,6-dihydroxyphenyl)-
2-0x0-1,4-dihydro-2Hspyrido[2,3-9]{1,3Joxazin-5-y)-1-piperidinecarboxylate  in
dioxane (1 mL) was added 4N HC] in dioxane (1 mL) at room temperature. The
stirring was continued for 3 hrs. After the solventw:sremovedbyenpomtlon,the
resulhngmduewasmlhedmthuetomtrﬂ anddned\mderreducedpmssmto
give 7-(2,6-dihydroxyphenyl)-5-(3-piperidiay])-1,4-diltydro-2H-pyrido[2,3-d]{1,3}-
oxazin-2-one hydrochloride as a brown solid (0.00’{ 246 %). .

Example 19-1

Molecular weight: 377.83
Mass spectrometry: 342 (M + H)*

95.
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In vitro activity grade:
Cellular sctivity grade: (A549)-

'H-NMR (500 MHz, DMSO-d6): 1.73 - 1.89 (4H, m), 2.89 —2.94 (2H, m), 3.19 (1H,
m), 3.25 - 3.32 (2H, m), 546 (1H, d, ] = 142 H32), 5.51 (1H, d, J = 142 Hz), 6.41
(2H, d, Y =82 Hz), 7.03 (1H, t, ] = 8.2 Hz), 7.88 (1H, 5), 8.90 (1H, br), 9.14 (1H, br),
11.01 (14, 8).

To a stirred solution of tert-butyl 3-[2-amino-§-[2-(benzyloxy)-6-hydroxyphenyl]-3-
(bydroxymethyl)-4-pyridinyl]-1-piperidinecarboxylate (0.100 g, 0.198 mmol), which
was obtained in the similar procedure as that of Example 13-1, in dichrolomethene (3
mL) was added MnO; (0340 g, 3.956 mmol). The mixture was stirred at room
temperature for 2 hrs. The mixtore was filtered on Celite® and concentrated under
reduced pressure. The residus was recrystallized from efhry] alcohol to give tert-butyl
3-{2-ammino-6-{2-(benzyloxy)-6-trydrouyphecyl]-3-formyl-4-pyriiny]}-1-pipecidine-
carboxylate as a yellow solid. (0.092 g, yield 93%) .
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To a stirred salution of tert-butyl 3-{2-amino-6-[2-(benzyloxy)-6-hydroxyphenyl]-3-
formyl-4-pyridinyl}-1-piperidinecarboxylate (0.090 g, 0.183 mmol) in 1,4-dioxane (2
mL) was added 4N HCl in dioxsne (2 mL), The mixture was stirred at room
temperature for 2 hrs. The resulting precipitate was collected by filtration, washed
with acetonitril, and dried under reduced pressure to give 2-amino-6-[2-(benzyloxy)-
6-hydroxyphenyl}-4-(3-piperidinylnicotinaldehyde hydrochloride. (0.103 g, yield

quant.)
NH CIH
m -
[ ° ' |
H,

To a cold (0 °C) solution of 2-amino-6-[2-(benzyloxy)-6-hydroxyphenyl]-4-(3-
piperidinyDnicotinaldehyde hydrochloride (0.100 g, 0.227 mmol) in methanol was
added NaBH;CN (0.040 mL, 0.682 mmol) under an argon atmosphere. The mixture
was stirred at room temperature for 12 hrs and concentrated under reduced pressure.
The residue was extracted with ethy) acetate and water. The separated organic phase
was washed with saturated aqueous NaHCO; solution and brine, dried over Na,SO,,
filtered and concentrated under reduced pressure. The resulting residue was purified
by column chromatography on silica gel (hexane / ethyl acetate = 2/1) to give 2(6-
amino-5,9-dizzatricycle[7.3.1.02,7]trideca-2,4,6-trien-4-y1)-3-(benzyloxy)phenol as a
white solid.

To a stirred solution of 2-(6-amino-5,9-diazatricyclo[7.3.1.02, 7]trideca-2,4,6-trien-4-
yl)-3-(benzyloxy)phenol in 1,4-dioxane (2 mL) was added 4N HCI in dioxane (2
mL). The mixture was stirred &t room temperatore for 2 hrs. ‘The resulted precipitate
was collected by filtration, washed with acetonitril, and dried under reduced pressure
to give 2-(6-amino-5,9-diazatricyclo[7.3.1.02,7}trideca-2,4,6-trien~4-yI)-3-(benzyl-
axy)phenol hydrochloride.(0.018 g, yield 19%)

49
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Molecular weight: 423.95

Mass spectrometry: 388 (M + H)*

In vitro activity grade: B

Cellular activity grade: (A549)-C

"H-NMR (500 MHz, DMSO-d6): 1.10 — 1.23 (2H, m), 1.41 (1H, d, J = 12.3 Hz),
1.71 - 1.80 (1H, m), 2.79 (1H, d, T = 12.9 Hz), 2.89 — 2.91 (2H, m), 2.97 (16, d, ] =
12.9 Hz), 3.44 (2H, d, J = 18.3 Hz), 3.8 (1H, d, ] = 18.0 Hz), 5.09 — 5.17 (2H, m),
6.01 (1H, ), 6.64 (1H, d, J = 8.5 Hz), 7.13 (1H, t, J = 8.2 Hz), 7.33 — 7.41 (4H, m),
749 (2H, d, ] = 1.6 Hz).

Exsmple 20-2

A mixture of 5-[(IR)-1-amino-2-phenylethyl]-7-(2-hydroxyphenyl)-1,4-dihydro-2H-
pyridof2,3-d][1;3]oxzzin-2-one hydrochlorids (0.014 g, 0.035 mmol), which was
obtained in Example 18-4, in acetonitrile (3.0 mL) was heated st reflux for 2 hs.
The resulting mixture was concentrated under reduced pressmre. The residus was
dissolved in 1,4-dioxane (1.0 mL), treated with 4N HCI sohution in 1,4-dicxans (0.5
mL), and concentrated under reduced pressure. The residus was triturated with
acetonitrile, and dried ander reduced pressure to give 2-[(1R)-4-aminc-1-benzyl-2,3-
dihydro-1H-pyrrolo[3,4-clpyridin-6-yljphenol hydrochloride #s a white solid
(0.010 g, ield; 80%).

Molecnlar weight: 353.85
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Mass spectrometry: 318 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-B _

'H-NMR (500 MHz, DMSO-d6): 3.30 (1H, dd, J =9.1, 14.1 Hz), 3.54 (1H, dd, J =
5.0, 14.1 Hz), 426 — 4.42 (2H, br m), 520 (1H, br), 691 (1K, t, J = 7.9 Hz), 6.97
(1H, d, J = 8.2 Hz), 729 - 7.39 (2H, m), 7.41 (1H, t, T=7.9 Hz), 7.62 (1H, d, T = 7.3
Hz), 10.14 (1H, br), 10.31 (1H, br), 13.90 (1H, br).

Example 20-3

In 2 similar manner as described in Exemples 20-1 and 20-2, 2-[(1S)4-amino-1-
benzyl-2,3-dihydro-1H-pyrrolo[3,4-c]lpyridin-6-yl]Jphenol ~ hydrochloride  was

Molecular weight: 353.85

Mass spectrometry: 318 (M + H)*
In vitro activity grade: A

Celhuler activity grade: (A549)-B
'H-NMR (500 MHz, DMSO-d6): 3.30 (1H, dd, T = 9.1, 14.1'Hz), 3.54 (1H, dd, T =
5.0, 14.1 Hz), 426 - 442 (ZH, br m), 520 (1H, br), 691 (1K, t, J = 7.9 Hz), 6.97
(1H, d, J = 82 H2), 7.29 ~ 739 (26, m), 7.41 (1H, t, =79 Hz), 7.62 (1H, d, ] =73
Hz), 10.14 (1H, br), 1031 (1H, br), 13.90 (1H, br).
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(1) To a stirred solution of tert-butyl 3-[2-amino-6- {2-<(cyclopropylmethoxy)-6-[(4-
methoxybenzyl)oxy]phenyl}-3-(hydroxymethyl)-4-pyridinyl]-1-piperidinecarboxy-

late (0.050 g, 0.085 mmol), which was obtained in the step (2) of Example 17-1, end
phenyl disulfide (0.055 g, 0.254 mmol) in tetrahydrofiran (3 mL) was added tributyl
phosphine (0.060 mL, 0.254 mmol), The mixture was stirred at room temperature
for 24 brs. The mixtore was extracted with ethyl acetate and water. The separated
organic phase was washed with bring, dried over Na;SO,, filtered, and concentrated
under reduced pressure. The resulting residue (liqnid) was purified by column
chromatography on silica gel (hexane / ethy] acetate = 3/1 - 1/1) to give tert-butyl 3-
{2-amino-6- {2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxylphenyl}-3-{(phenyl-

- sulfanyl)methyl}-4-pyridinyl}-1-piperidinecarboxylate (0.021 g. yield; 37%) as a

HO
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(2) To a stirred solution of tert-butyl 3-{2-amino-6- {2-(cyclopropylmethoxy)-6-[(4-
methoxybenzyDoxylphenyl}-3-(phenylsulfanyl)methyl]-4-pyridinyl}-1-piperidine-
carboxylate in 1,4-dioxane (2 mL) was added 4 N HCl in dioxane (2 mL). The
mixture was stirred at room temperature overnight, and diluted with ethyl acetate.
5  The resulting precipitate was collected by filtration, washed with ethanol, and dried
' under reduced pressure to give 2-[6-amino-5-[(phenylsulfanylymethyl]-4-(3-piperi-
dinyl)-2-pyridinyl]}-3-(cyclopropylmethoxy)phenol hydrochloride.

Molecular weight: 498.09
( ' 10 Mass spectrometry: 462 (M + H)*

In vitro activity grade: A
Cellular activity grade: (A549)-B
'H-NMR (500 MHz, DMSO-d6): 0.30 (2H, br s), 0.51 (28, br s), 1.67 (2H, m), 1.80
(1H, br), 4.26 (1H, d, J = 12.6 Hz), 4.37 (1H, br), 6.59 (2H, br), 7.36 (2H,t, = 7.6

15 Hz), 7.46 (2H, d, J = 7.6 Hz), 1.72 (1H, br), 8.61 — 8.98 (2H, br), 10.36 (1H, br),
13.58 (1H, bx).

Example 21-2

S
Ty
L.

20

(1) With the use of the starting compound 1G, tert-butyl 4-formyl-piperidine-1-
carboxylic acid prepared in a similar mamner as that of the starting compound 2B,
snd other materials, tert-butyl 4-[2-amino-6-[2-(cyclopropylmethoxy)-6-hydraxy-
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phenyl]-3-(bydroxymethyl)-4-pyridiny]}-1-piperidinecarboxylatc was prepared in a
similsr marmer as that of the step (1) of Exsmple 11-1.

(2) To a stired solution of tert-butyl 4-[2-amino-6-[2-(cyclopropylmethoxy)-6-
hydroxyphenyl]-3-(hydroxymetiryl)-4-pyridinyl}-1-piperidinecarboxylate (0250 g,
0.528 mmol) in acetonitrile(10 mL) was added 1,1°-carbonyldiimidazole (0.170 g,
1.056 mmol) &t room temperature. After stired for 2 hrs, the reaction mixture was
extracted with ethyl acetate and water. The separated organic phase was washed with
brine, dried over Na;SO,, filtered, and concentrated under reduced pressure. The
resulting solid was collected by filtration, washed with hexane, and dried under
reduced pressure to give tert-butyl 4-{2-amino-6-[2-(cyclopropylmethoxy)-6-
hydroxyphenyl]-3-(1H-imidazol-1-ylmethyl)}-4-pyridinyl}-1-piperidinecarboxylate.
(0242 g, yield 88%)

é[m .
(3) To a stired solation of tert-butyl 4-[2-amino-6-[2-(cyclopropylmethoxy)-6-
hydroxyphenyl]-3-(1H-imidazo]-1-ylmethyl)-4-pyridinyl}-1-piperidinecarboxylate
(0260 g, 0.500 mmol) in 1,4-dioxane (10 mL) was added 4N HCI in dioxane (10
ml). The mixture was stired at room temperature for 2 hrs. The resulting
precipitate was collected by filtration, washed with acetonitrile, and dried under
reduced pressure to give 2-[6-emino-S-(LH-imidazol-1-yhmethyl)-4-(4-piperidinyl)-2-
pyridinyl}-3-{cyclopropylmethoxy)phenol hydrochlaride. (0248 g, yield; quant)

Molecular weight: 455.99
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Mass spectrometry: 420 (M + H)"

In vitro activity grade: A

Celluler activity grade: (A549)-A

'H-NMR (500 MHz, DMSO-d6): 0.32 (2H, d, ] = 4.7 Hz), 0.52 (2H, d, J = 4.7 Hz),
127 (1H, br 8), 1.71 (2H, d, T = 13.6 Hz), 1.91 — 1.98 (2H, m), 3.00 - 3.31 (2K, m),
3.32 - 3.35 (3H, m), 3.86 (2H, d, J = 6.9 Hz), 5.62(2H, s), 6.58 (1H, d, T = 8.5 Hz),
6.64 (1H, d, J = 6.9 Hz), 7.26 (1H, dd, T = 8.5, 7.9 Hz), 7.66 (1H, s), 7.71 (1H, s),
9.31 (18, s).

Example 21-3

With the use of diphenyl carbonate instead of 1,1’-carbonyldiimidazole, 2-[6-amino-
5-(phenoxymethyl)-4-(4-piperidiny)-2-pyridinyl]-3-(cyclopropylmethoxy)phenol
hydrochloride was prepared in a similar manner as that of Example 21-2.

Molecular weight: 482.03

Mass spectrometry: 446 (M + H)"

In vitro-activity grade: A

Cellular activity grade: (A549)-A _

"H-NMR (500 MHz, DMSO-d6): 0.31 (2H, d, J = 4.7 Hz), 0.50 (2H, 4, ] = 6.9 Hz),
1.16 - 1.19 (1H, m), 1.84 (2H, 4, J = 13.2 Hz), 1.91 —1.99 (2H, m), 2.96 (28, m),
3.57 (1K, 8), 3.76 (ZH, d, J = 6.6 Hz), 520 (28, 6), 6.61 (14, 4, J = 82 B7), 6.66
(18, d, J = 6.0 H2), 6.75 (1, d, T = 8.5 Hz), 7.20 (1H, t, J = 7.3 Hz), 7.08 (2H, d, I =
7.9 Hz), 7.15 (1H, t, J=7.9 Hz), 7.36 (2H, t, T = 7.9 Hz).
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Example 21-4

5 With the use of N,N"-disuccinimidyl carbonate instead of 1,1’-carbonyldiimidazole,
1-{[2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyi]-4-(4-piperidiny)-3- (
pyridinyl}methoxy}-2,5-pymolidinedione hydrochloride was prepared in a similar
mammer as that of Exsmple 21-2.

10 Molecular weight: 503.00
Mass spectrometry: 467 (M + H)*
In vitro activity grade: A
Cellular activity grade: (A549)-A.
'H-NMR (500 MHz, DMSO0-d6): 0.19 (2H, d, J = 5.0 Hz), 0.52 (28, d, ] = 7.3 Hz),
15 121 (1H, brs) , 1.91 — 1.96 (4H, m), 2.71 (4H, s), 3.03 (2H, d, J = 8.2 H2), 3.85 (2H,
d, J = 6.9 Hz), 5.18 (28, 5), 6.59 (1H, d, J = 8.5 Hz), 6.64 (1H, 4, T = 7.6 Hz), 7.05
(1H, br 5), 727 (1H, t, T = 7.9 Hz), 7.60 (1H, br 5), 8.82 (1H, br s), 8.92 (1K, d,J =
- 9.1Hz).

N

20 Example 22-1 - »
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(1) To 2 cold (0 °C) solution of tert-butyl 3-[2-amino-6-[2-(benzyloxy)phenyl}-3-
(hydroxymethyl)-4-pyridinyl]-1-piperidinecarboxylate (0.050 g, 0.102 mmol),
obtained in the step (1) of Example 13-1, in toluene (1.0 mL) was added diphenyl-
phosphoryl azide (0.024 mL, 0.112 mmol) followed by 1,8-diazabicyclo-
[5.4.0.Jundec-7-ene (0.017 mL, 0.112 mmol). After 30 min, the mixture was allowed
to warm to room temperature, and the stirring was continued for 2 hrs, The mixture
was concentrated under reduced pressure, and the residue was partitioned between
ethyl acetate and water. The separated organic phase was washed with brine, dried
over NaSQ,, filtered and concentrated under reduced pressure. The residue was
purified by column chromatography on silica gel (hexane: ethyl acetate, 2:1) to give
tert-butyl 3-{2-amino-3-(azidomethyl)-6-[2-(benzyloxy)phenyl]-4-pyridinyl}-1-
piperidinecarboxylate. (0.038 g, yield; 72%)

(2) A solution of tert-butyl 3-{2-amino-3-(azidomethyl)-6-[2-(benzyloxy)phenyi}-4-
pyridinyl}-1-piperidinecarboxylate (0.030 g, 0.058 mmol) in ethyl acetate (1.0 mL)
was hydrogenated at 1 atm in the presence of palladium on charcoal (10%, 0.015 g)
overnight. The resulting mixture was filtered and washed with ethyl acetate, The
combined filtrate was concentrated under reduced pressure to give tert-butyl 3-[2-
amino-3-(aminomethyl)-6-(2-hydraxyphenyl)-4-pyridinyl]-1-piperidinecarboxylate,
whichwasusedforthcw:tmpvdﬂ;outfmtherpmiﬁuﬁup.

Joz
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(3) To a cold (0-°C) solution of tert-butyl 3-2-amino-3-(aminomethyl)-6-(2-
hydroxyphenyl)-4-pyridinyf}-1-piperidinecarboxylate (0.020 g, 0.050 mmol) in THF

5 (2.0 mL) under an argon atmosphere was added 1,1’-carbonyldifmidazole (0.009 g,
0.055 mmol). After stirred for 15 min, the mixture was quenched with saturated
sodium bicarbonate solution. The resulting mixture was partitioned between ethyl

acetate and saturated smmonium chloride solution. The separated orgenic phase was
washed with water and brine, dried over Na;SO,, filtered and concentrated under

10 reduced pressure. The residuo was dissolved in ethy! scetate (2.0 mL). The mixture
was heated at 60 °C for 1 hr and allowed to cool to room temperature, The resulting
precipitates were collected by filtration, washed with ethyl acetate and dried under
reduced pressure to give tert-Butyl 3-[7-(2-hydroxyphenyl)-2-oxe-1,2,3,4-
tetrahydropyrido[2,3-dipyrimidin-5-y1]-1-piperidinecarboxylate. (0.007 g, yield;

1§ i
r;“" @&ﬁ-. |

@ t=tButyl  3{7-(2hydroxyphenyl)-2-oxo-1,2,3 Atetrabydropyrido[2,3-d)
20  pyrmidin-5-yi}-1-piperidinecarboxylate (0.006 g, 0.014 mmol) was treated wnder
acidic conditions in a similar mammer as described in the step (3) of Example 1-1 to
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give 7(2-hydroxyphenyl)-5~(3-piperidinyl)-3,4-dihydropyrido[2,3-d}pyrimidin-
2(1H)-one hydrochloride. (0.005 g, yield; 98%)

Molecular weight: 360.85

Maass spectrometry: 325 (M + H)*

Tn vitro activity grade: A

Cellular activity grade: B

'H-NMR (500 MHz, DMSO0-d6): 1.76 — 1.93 (4H, m), 2.88 - 3.37 (5H, m), 4.47 (2H,
dd, T = 15.4, 24.3 Hz), 6.87 — 6.92 (2H, m), 7.26 — 7.30 (2H, m), 7.63 (1H, 5), 8.00
(1H, d, J = 8.2 Hz), 8.57 (1K, bx), 9.01 (1H, br), 10.08 (1H, 5), 12.78 (15, br).

Example 22-2

With the use of the sterting compound 1G, 2B and other materials, 7-[2-(cyclo-
propylmethoxy)-6-trydroxyphenyl]-5-(3-piperidinyl)-3,4-dihydro-1H-pyrido[2,3-d]-
pyrimidin-2-one hydrochloride was prepared in a similar manner as that of Example
221, '

Molecular weight: 430.94 )
Mass spectrometry: 395 (M +H)*
In vitro activity grade: A
Celiular activity grade: (AS49)-A _
"H-NMR (500 MHz, DMS0-d6): 0.34 (2H, :ﬁ). 0.57 (24, m), 1.27 (1H, m), 1.73 -
1.87 (4H, m), 2.82 —2.90 (2H, m), 3.14 (1H, m), 3.29 — 3.33 (ZH, m), 3.80 - 3.88
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(2H, m), 4.49 (28, 5), 6.52 (2H, d, T = 8.2 Hz), 7.16 (1K, 1, I = 82 Hz), 7.75 (1H, 8),
9.11 (1H, br), 926 (1H, br), 9.92 (1H, &).

Exsmple 22-3

With the use of the starting compound 1G and teri-butyl 4-formyl-piperidine-1-

carboxylic acid and other materials, 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyi]-5-
(4-piperidinyl)-3,4-dihydro-1H-pyrido[2,3-d]pyrimidin-2-one  hydrochloride was
prepared in a similer manner as that of Example 22-1.

Molecular weight: 430.94

Mass spectrometr:: 395 (M + H)*

In vitro activity grade: A

Celhlar activity grade: (A549)-A

'H-NMR (500 Mz, DMSO-d6): 032 (2H, d, J = 4.5 Hz), 0.57 (2H., d, T = 1.7 Hz),
1.33 - 1.38 (1H, m), 1.80 — 1.91 (4H, m), 2.96 — 3.05 (3H, m), 3.34 — 3.39 (3E, m),
4.47 (28, s), 6.51 (2H, dd, J = 3.8, 83 Hz), 7.15 (1, t, ] = 7.9 Hz), 7.24 (1K, s),
7.74 (1H,5), 9.86 (1H, s).
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Example 224

With the use of tert-butyl 3-[2-amino-3-(aminomethyl)-6-(2-hydroxyphenyl)-4-
pyridinyl]-1-piperidinecarboxylate obtained in the step (2) of Example 22-1, 7-(2-
hydroxyphenyl)-5-{3-piperidinyl)-3,4-dibyydro-1H-pyrido[2,3-d}pyrimidine-2-thione
hydrochloride was prepared in a similar manner as that of Example 22-1 or 22-2.

Molecular weight: 447.00

Mass spectrometry: 411 (M + H)*

In vitro activity grade:

Cellular activity grade: (A549)-

"H-NMR (500 mHz, DMSO0-d6): 0.33 - 0.36 (2H, m), 0.57 — 0.59 (2H, m), 1.28 (1H,
m), 1.72 ~ 1.81 (2H, m), 1.89 — 1.90 (2H, m), 2.82 —2.89 (2H, m), 3.00 (1H, m), 3.27
— 334 (2H, m), 3.82 — 3.85 (2H, m), 4.54 — 4.56 (2H, m), 6.52 (2H, d, J = 8.2 Hz),
7.16 (1H, t, J = 8.2 Hz), 7.83 (1H, s), 8.73 (1H, tr), 9.08 (2H, br), 11.13 (1H, s).

Exmple 25

K X
Ny, L
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A mixture of tert-butyl 3-{2-amino-3-(aminomethyl)-6-(2-hydroxyphenyl}-4-pyri-
dinyl}-1-piperidinecarboxylate (0.060 g, 0.151 mmol), which was obtained in the
step (2) of Example 22-1, sulfamine (0.022 g, 0.226 mmol) snd pyridine (2.0 mL)
was stirred at reflux ovemight, After cooled to room temperature, the mixture was
partitioned between ethyl acetate and water. The separated organic phase was
washed with 0.5N HCl solution, water-and brine successively, dried over Na;SO,,
filtered and concentrated under reduced pressure. The crude product was purified by
column chromatography on silica gel (hexane: ethyl acetate, 1: 1) to give tert-butyl 3-
[7-(2-hydroxyphenyl)-2,2-dioxido-3,4-dilrydro-1H-pyrido[2,3-c][1,2,6]thiadiazin-5-
yl]-1-piperidinecarboxylate as a pale yellow foam (0.059 g, yield; 85%).

e — o

Then the tert-butyl carbamate was treated in a similar marmer as that of the step (3)
of Example 1-1 to give 2-[2,2-dioxido-5-(3-piperidinyl)-3,4-dihydro-1H-pyrido-
[2,3-c][1,2,6]thiadiazin-7-ylJpheno] hydrochloride.

Molecular weight: 396,90

Mass spectrometry: 361 (M +H)*

In vitro activity grade: A

Cellular activity grade: (A549)-B

'H-NMR'(500 MHz, DMS0-d6): 1.82 — 1.91 (4H, m), 2.86 — 2.93 (1H, m), 3.18 -
3.36 (4H, m), 4.52 (2H, s), 6.90 — 6.93 (2K, m), 7.30 (1H, dt, T = 1.6, 8.5 Hz), 7.65
(1H, br 5), 8.00 (1H, d, T = 7.6 Hz), 8.97 (1H, br), 9.32 (1H, bx).
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Example 23-1

(1) With the use of the starting compounds 1G, 2B,and similar processes as those of
the step (1) and (2) of Example 22-1, tert-butyl 3-{2-amino-3-(aminomethyl)-6-[2-
(cyclopropylmethoxy)-6-hydroxyphenyl]-4-pyridinyl}-1-piperidinecarboxylate was
prepared. '

(2) To a cold (0 °C) solution of tert-butyl 3-{2-amino-3-(aminomethyl)-6-[2-
(cyclopropylmethoxy)-6-hydroxyphenyl]-4-pyridinyl}-1-piperidinecarboxylate (1.9
£, 4.055 mmol) and triethylamine (1.13 mL, 8.109 mmol) in tetrehydrofuran (40.0
mL) was added acetic anhydride (0.457 mL, 4.865 mmol). The mixture was stirred
at 0 °C for 4 hrs. After quenched by water, the mixture was extracted with ethyl
acetate and water. The separated organic phase was washed with brine, dried over
MgS0,, filtered and concentrated under reduced pressure., The resuiting residue
(yellow solid) was purified by recrystallization from ethyl acetate/diisopropyl ether
to give tert-butyl 3-{3-(acetylamino-methyl)-2-emino-6-[2-(cyclopropylmethoxy)-6-
hydroxyphenyl}-4-pyridinyl}-1-piperidinecarboxylate (1.13 g, yield; 55%).

I . ;
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(3) The tert-butyl carbamate was treated in a similar manner as that of the step (3) of
Example 1-1 to give N-{[2-amino-6-[2<(cyclopropylmethoxy)-6-hydroxyphenyl]-4-
(3-piperidinyl)-3-pyridinyl}methyl} acetamide hydrochoride.

Molecular weight: 446.98

Mass spectrametry: 411 (M + H)*

In vitro activity grade: A

Cellular activity grade: (AS49)-A

"H-NMR (500 MHz, DMSO-d6): 028 — 0.30 (2H, m), 0.47 —0.50 (2H, m), 1.13 (1H,
m), 1.85 - 1.90 (4H, m), 1.93 (3H, s), 2.88 (1H, m), 3.06 (1H, m), 3.23 (1H, m),
3.33 (1H, m), 3.73 (1H, m), 3.80 (2H, m), 432 - 4.39 (2H, dd, J = 5.6, 15.5 Hz),
6.58 (1H, d, ] = 8.5 Hz), 6.65 (1H, d, J = 82 Hz), 7.09 (1H, s), 7.27 (1H,, t, ] = 82
Hz), 7.80 (1H, br), 8.98 (2H, br), 929 (1H, bx), 13.63 (1H, br).

Example 23-2

(1) To a cold (0 °C) solution of tert-butyl 3-{2-amino-3-(aminomethyl)-6-12-
(cyclopropylmethemy)-6-hydroxyphenyl}-4-pyridiny}-1-piperidinecarbaxylate

(0.300 g, 0.640 mmol), which was obtained in the step (1)- of Example 23-1, and
tricthylamine (0.067 mL, 0.704 mmol) in tetrahydrofuran (30 mL) was added ethyl
chloroformate (0.134 mL, 0.960 mmol) under an argon atmosphere. The mixinre was
aﬂowedtowmntomnmtmpentme,mdthesﬁ:dngyucohﬁmedfoﬁhmm
quenched by water, the mixture was extracted with ethyl acetate. The separated
organic phase was washed with brine, dried over MgSO,, filtered, then concentrated
under reduced pressure. The resulting residue was purified by column chromato-
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graphy on Silica-gel (hexane / ethyl] acetate = 1/1) to give tert-butyl 3-(2-amino-6-[2-
(cyclopropylmethoxy)-6-hydroxyphenyl]-3- {[(ethoxycarbonyl)amino}methyl} -4-
pyridinyl)-1-piperidinecarboxylate as a palc yellow form (0246 g, yield; 71%).

%
AR

(2) Then the tert-buty] carbamate was treated in # sifilar manner as that of the step
(3) of Example 1-1 to give ethyl [2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxy-
phenyl]-4-(3-piperidinyl)-3-pyridinyljmethylcarbamate hydrochloride.

(.

' =

10
Molecular weight: 477.01
Mass spectrometry: 441 (M +H)*
In vitro activity grade: A
Cellular activity grade: (A549)-A :
15 'H-NMR (500 MHz, DMSO-d6): 0.28 - 0.30 (2H, m), 0.48 —0.51 (2H, m), 1.17 (3H,
% t, J=17.1 Hz), 122 (1H, m), 1.82 — 1.89 (5H, m), 2.88 (1H, m), 3.03 (1H, m), 3.25
(1H, m), 3.69 (1H, m), 3.84 (2B, m), 4.03 (2H, g, ] = 6.9 Hz), 4.28 (2H, dd, ] =54,
15.1 Hz), 6.59 (1H, d,.J = 8.2 Hz), 6.65 (1H, d, J = 8.2 Hz), 7.11 (1H, 5), 727 (1H, t,
J=82 Hz), 7.64 (1H, 5), 7.86 (1H, 5), 8.80 (1H, s), 9.27 (1H, 5).
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Example 23-3

N

(1) To a solution of tertbutyl 3-{2-smino-3-aminomethyl}-6-[2-(cyclopropyl-
methoxy)-6-hydroxyphenyl]-4-pyridinyl}-1-piperidinecarboxylate (0.150 g 0.320
mmol), which was obtained in the step (1) of Exemple 23-1, in tetrahydrofiran (10.0
mL) was added cyclohexyl isocysuate (0.044 g, 0.352 munol). The mixture was
stirred at room temperature for 1.5hrs and concentrated under reduced pressure. The
resulting residone was purified by preparative TLC (ethyl acetate) to give tert-butyl 3-
{2-amino-3[(3-cyclohexyl-ureido)-methyl]-6-[2-(cyclopropylmethoxy)-6-hydroxy-

phenyl]-4-pyridinyl}-1-piperidinecarboxylate as a yellow form (0.113 g, yield; 60%).

(2) Then the tert-butyl carbsmate was treated in a similar manner as that of the step
() of Example 1-1 to give N-{[2-amino-6-[2-(cyclopropyimethoxy)-6-hydroxy-
pheayl]-4-(3-piperidinyl)-3-pyridinyl}methyl}-N°-cyclobexylurea hydrochloride.

Molecular weight: 530.12

Mlsa|=peci:rmu_:l:ry-.494(M-1-H)+
In vitro activity grade: A
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Celiular activity grade: (A549)-A

'H-NMR (500 MHz, DMSO-d6): 0.27 — 0.28 (2H, m), 047 — 0.49 (2L, m), 1.10 -

1.14 (4H, m), 1.22 — 127 (3H, m), 1.51 (1H, m), 1.62 — 1.65 (2H, m), 1.73 — 1.74

(3H, m), 1.83 — 1.89 (SH, m), 2.88 (1H, m), 3.01 (1H, m), 3.72 (1H, m), 3.78 — 3.85
5  (2H,m), 429—4.32 (2H, m), 6.59 (1H, d, ] = 8.5 Hz), 6.66 (1H, d, T = 82 Hz), 7.05

(1H, 5), 7.27 (1H, t, ] = 8.2 Hz), 8.98 (1H, 5), 9.25 (1H, 5), 10.3 (1H, 5), 13.5 (1H,s).

Examples 23-4 to 23-15

Q 10 According to the similar synthetic procedure of Examples 23-1 to 23-3, compounds
" shown in Table 6 were prepared.
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M A

>

(800 Mz, DMSO-d6): 1.80 - 1.95 (4H,
m), 2.80 - 2.95 (1H, m), 3.13 - 3.34 (2H,
m), 4.28 (1H, dd, J = 3.8, 152 Hz), 4.34
(1H,dd, J= 5.8, 152 Hx), B85 (1H, L. 4
7.3 Hz), 0.98 (1H, d, J = 8.2 Hx), 7.22
(1H, 8), 7.35 (1H, {, J » 8.2 2}, 7.67 (1H,
brs), 8.81 (1H, br), 8.83 (1H, br), 6.28
(1H, br), 13.88 (1H, br).

8
>

{500 M-z, DMSO-dg): 0.78 (4H, m), 1.88
(1H, m), 1.88 (4H, m), 189 (1H, m), 3.05
(2H, dd, J = 11. 4, 23.9 Hx), 3.38 (2H,
m), 346 (1H, m), 434 (2, ddd, Jm 8.0,
135, 44.4 Hz), 6.4 (1H. 1, J = 78 Ha).
7.00 (1H, d, J = 8.2 Hz), 7.23 (1h, 8),
7.35 (1H, t, J = 82 Hz), 7.70 (1H, br),
B8.80 (1M, br), 8.02 (tH, br), 821 (1H, br),
137 (W, be).

(500 MHz, DMSO-de: 1.03 3H, L J =
7.8 Hz), 1.85 (2H, d, J = 13.3Hz), 1.00
(4H, m), 218 (2H, q, J = 7.0 Hz), 3.0
(2, dd, J m 11.4,23.9 Hz), 3.38 (2H,
m), 346 (1H, m), 4.33 (2H, d, J= 8.0
Hz), .67 (2H, t, J =T7.9 Hz), T.07 (1H,
m), 7.37 (14, £, J = 7.9 H), 7.56 (1H, br
s), 7.88 (1H, br), 8.78 (1H, br), 8.8 (1H,
m), 13.8 (1H, br).

411 |A

(500 Mz, DMSO-d8): 0.28 - 0.31 (2H,
m), 0.47 - 0.50 (2H, m), 1.18 (1H, m),
1.83 - 1.81 (3, m), 1.82 (3H, 9}, 1.04 -
2.00 2H, m), 3.04 - 3.09 (2H, m), 348 -
3.57 (24, m), 3.83 (2H, d, J = 6.9 H2),
33 (2H,d, J= 8.7 Hx), 860 (1H,d, J =
8.5 Hz), 6.88 (1H, d, J = 8.2 Hz), 6.83
(1H, m), 7.27 (1M, dd, J = 8.2, 85 Hz),
T84 (1H, br a), 8.96 (3H, m), 1.4 {tH, by
s), 13.8 (1H, brs).

LR

(300 Mz, DMSO-d6). 0.23 - 0.35 (21,
m), 0.41 - 0.57 (2H, m), 1.19 (6, d, J =
8.4 Hx), 1.08 - 128 (1H, m), 1.70- 1.98
(4F, m), 278 - 3.15 (24, m), 3.13 - 3.80
(2H, m), 180 - 375 (1H, m), 3.75-3.50
(2H, m), 4.15 - 445 (ZH, m), 4.70 - 4.80
(1H, m), .90 {1H, d, ) =83 Hz), 0.58

(1H, d, J= 83 Hz), 7.11 (1H, brs), 7.7
(1H, £, J = &3 Hz), 7.81 {H, b), 7.80

(1H, brs), 8.85 - 8.85 (1H, m), .15 -

:;oml.nmmuumnmun.
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@'&uo 480 JA JA  |(300 MHz, DMSO-d5F 022 - 0.35 (2H, |

m), 0.41 - 0.58 (2H, m), 0.88 (§H, d, J =
6.8 Hz), 1.02 - 125 (1H, m), 1.70 - 2.00
(5H, m), 275 = 3.15 (2H, m), 2.15 - 2.85
(2H, m), 3.85 - 3.97 (SH, m), 4.15 - 4.44
(2H, m), 850 (1H, d, J = 8.3 Hz). 8.87
(1H, d, J = 8.3 Hz), 7.10 ($H, bra), 7.27
(1H.t,J = 8.3 Hz), 7.68 (1H, br), 7.82
(1H, br ), 8.94 (1K, br], 8.41 (1H, br),
10.41 (fH, br), 13.88 (1H, br).

23-10 318.00 1483 A |A {300 MHz, DMSO-d8): 0.24 - 0.35 (2H,

rm). 0.40 - 0.57 (2H, m), 0.80 (3H, u),
1.06 - 125 (1H, m), 1.70 - 2.00 (4H, m),
2.75 - 3.15 (24, m), 3.15- 3.50 (2H, m),
3.72 (2H, 8), 3.67 - 3.80 (3H, m), 4.24
{1H, dd, J = 5.7, 15,5 Hz), 4.37 (1H, od, J|
= 5.7, 15.5 Hz), 6.58 (1H, d, J = 8.3 Ha),
8.67 ({H, d, J = B3 Hz), 7.11 (1H, brs),
7.26 (1H, L, J = 8.3 Hz), 7.87 (1H, br),
7.91 (1H, br a), 8.85 (1H, br), .30 {1H,
), 10.39 (4H, b, 13.88 (1K, br).

m), 0.4 - 0.49 (24, m}, 1.13 {1H, m),
1.85 - 1.90 {Si4, m), 280 (8H, 8), 3.01
(1H, m), 325 - 3.27 (2H, m), 3.78 - 3.84
(2H, m). 3.88 (1H, m), 4.31 (2H,d, J =
8.0 Hz), 6.59 (1H,d, J = 7.0 Hz), 6.84
(1H, d,J = 7.0 Ha), 7.04 (1H, s), 7.27
(1H, £, J = 7.5 Hz), 800 {1H, 1), 8.00 (24,
5), 10.35 (1H, o).

312 40005 482 A [A [(500 Mz, DMBO-dE): 028 - 028 (2H,

m), 0.47 - 0.49 (2H, m}, 0.82 (3H, t, J =
7.4 Hz), 1.13 (1H, m), 137 - 142 (2H,
m), 1.84 - 1.88 (4H, m), 2.90 (1H, m),
2.00 - 3.01 (3H, m), 3.02- 3.05 (2H, m),
3.78 - 3.85 (3H, m), 4.30 - 4.38 (2H, ),
6.58 (1H, d, J = 8.5 Hz), 6.87 (1H, d, J =
8.2 Hx). 7.04 (1H,8), 7.18 (1H, ), 7.28
(1H, £, J = 8.2 Hz), .08 (2H, &), B.05 (1H,
8), .38 (1H, 8), 10.38 (1H, 8), 13,80 (1H,
- ; 8

2313 — 44757 412 |A  |A  [(500 Mz, DMSO-do): 0.28 - 028 (2H,
PN . Q), 047048 (2, @), 1.W(1H, bra),
- 1.85 - 1.80 (4H. m), 2.88 (1H, m), 2.02
(1H, m), 3.25 - 333 (2H, m), 371 (1H,
m), 3.78-3.06 (24, m), 428 - 4.34 (24,
m), 5.05 (1H, br), 6.58 (1H, &, J= 82
H2), 6.87 (1H, d, J= 8.2 Hz), 7.04 (1H.
8), 720 (1, 1, J= B2 Hz), B.08 (2, b)),
9,04 (TH, br), .40 (1H, br), 10.40 (1H,
br), 1335 (1H, s). -

-
B

2.3-11 % 47602 440 A |A {500 MHz, DMSO-dB8) 0.28 - 0.28 (2H,
i
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2314 - T.'Tza.o'rm P A I{soom-lz.buso-eo:o.zr-o.zam
m), 047-0.48 (2H, m), 1.12 {14, m), 1.58
- 1.0 (4H, m), 2.80 - 3.00 (2H, m), 1.5 -
3.38 (3H, m), 3.70- 3.83 (2H, m), 4.38-
4.45 (2H4, m), .58 (1H, d, J = 8.8 Hz),
8.68 (1H, d, J = 8.2 Hz), .81 - 7.00 (1K,
m), 7.10 (1H, s), 7.2 (3H, t, J = 7.8 Hz),
740 (24, d,  » 7.8 Hr), 7.52 (1H, 8),
885 (1H, 8), 0.28 (2H, &), 10.37 (1H, 8).

2318 [540.13 |504 |A |A (500 Mz, DMSO-d8) 0.29- 0.31 (2H,
lm), 0.48 - 0.50 (2, m), 1.4 (1H, m).
o 1.81-1.82 (4H, m), 289 {1H, m), 3.08
(1H, m), .59 - 3.60 (2H, m), 3.81 {1H,
m), 3.82 (2H, ud, J = 6.2, 10,1 Hz), 4.85
(2H, dd, J = 5.4, 185 He), 650 (1H, d, J
@ 8.5 Hz), 6.65 (1M, d, J = 8.2 Hz), 7.12 (
(IH,t,I= 7S He), 704 (M, 0}, 727 (M) \. -
t, J =85 Hz), 7.32 (2H, I, J = 7.8 Hz),

TA9 (M, d, J = 7.8 Hz), 7.70 (1H, br),
i:g.‘l (24, br), D23 {1H, br), 10.23 (1H,

Example 24-1

To a cold (0 °C) solution of tert-butyl 3-{3-{(acetylamino)methyl]-2-amino-6-12- -
(cyclopropyimethoxy)-6-hydroxyphenyi}-4-pyridinyl}-1-piperidinecarboxylate -
(1.134 g, 2.220 mmol), which was obtsined in the step (1) of Example 23-1, and
triethylamine (1.871 mL, 13.320 mmol) in tetrabrydrofuran (150 L) was added
dropwise & solution of triphdsgene (0.652 g, 2.220 mmol) in tetrahydrofuran (150
mL) under an argon stmosphere. After stired ovemnight, the reaction mixture was
quenched by water. The mixture was exmchdwithethylm The separated
organic phase was washed with brine, dried over MgSOy, filtered and concentrated
under reduced pressure. The resulting residus (yellow solid) was purified by colun
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chromatography on silica gel (hexane / ethyl acetate =1/1) to give tert-butyl 3-{3-
acetyl-7-{2-(cyclopropyimethoxy)-6-hydroxyphenyl]-2-oxo-1,2,3,4-tetrahydro-
pyrido[2,3-d]pyrimidin-5-yl}-1-piperidinecerboxylate as a white form (0.569 g,
yield; 48%).

X -
L5 58

Then the tert-butyl carbamate was trested in a similar manner as that of the step (3)
of Example 1-1 to give 3-acetyl-7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(3-
piperidinyl)-3,4-dihydropyrido[2,3-dlpyrimidin-2(1H)-one hydrochloride.

Molecular weight: 472.98

Mass spectrometry: 437 (M + H)"

In vitro activity grade: A

Cellular activity grade: (AS49)-A

'H-NMR (500 MHz, DMSO-d6): 0.31 - 0.34 (2H, m), 0.56 — 0.59 (2H, m), 1.26 (1H,
m), 1.74-1.79 (28, m), 1.81 — 1.93 (2H, m), 2.47 (&, 5), 2.85 — 2.98 (2H, m), 3.21 —
3.34 (3H, m), 3.81 - 3,86 (2H, m), 4.93 (28, ), 6.52 (2H, 4, ] = 82 Hz), 7.16 (1H, ,
J =82 Hz), 7.78 (1H, s), 8.79 (1H, br), 930 (1H, bx), 10.95 (14, s).

PR 17 U

Example 24-2 -
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To a cooled (0 °C) solution of tert-butyl 3-(2-amino-6-{2-{cyclopropylmethoxy)-6-
hydroxyphenyl}-3-{[(ethoxycarbonyl)amino}methyl}-4-pyridinyl)-1-piperidine-
carboxylate (0.145 g, 0.268 mmol), which was obtained in the step (1) of Example
23-2, and triethylamine (0226 mL, 1.609 mmol) in tetrahydrofiuran(30 mL) was
added triphosgene (0.079 g, 0.268 mmuol) in tetrahydrofuran (10 mL) under an argon
atmosphere. The mixture was allowed to warm to room temperature, and the stirring
was continued for 3 brs. After quenched by water, the mixture was extracted with
ethyl acetate. The separated organic phese was washed with water and brins
successively, dried over MgSOy, filtered, and concentrated under reduced pressure.
The resulting residue was purified by preparative TLC (hexane / ethy] acetate = 1/1)
to give ethyl 5-[1-{tert-butoxycarbonyl)-3-piperidinyl]-7-[2~(cyclopropylmethoxy)-6-
hydroxyphenyl}-2-oxo-1,4-dihydropyrido[2,3-dJpyrimidine-3(2H)-carboxylate as a
white solid (0.904 g, yield; 60%).

Then the tert-butyl ester was treated in a similar manmer as that of the step (3) of

Example 1-1 ta give ethyl 7-{2-{cyclopropyimethoxy)-6-hydroxyphenyl]-2-ox0-5-(3-

piperidiny})-1,4-dikydropyrido[2,3-dlpyrimidine-3(2H)-carbuxylate hydrochloride.

Molecular weight: 503.00
Mass spectrometry: 467 (M + H)*
In vitro activity grade: A
Cellular activity grade: (A549)-A
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"H-NMR(500 MHz, DMSO-d6): 0.31 — 0.34 (2H, m), 0.55 ~ 0.59 (2H, m), 1.26 ~
1.28 (1H, br 5), 127 (3H, t, ] = 7.3 Hz), 1.74 — 1.85 (3H, m), 2.85 — 2.95 (2H, m),
3.22 — 3.25 (1H, m), 3.30 ~ 3.32 (2K, m), 3.79 — 3.87 (1H, m), 4.22 — 4.25 (2H, m),
491 (2H, 5), 6.52 (2H, d, ] = 8.2 Hz), 7.16 (1H, t, ] = 8.2 Hz), 7.78 (15, s), 8.91
(1H, br 5), 9.29 (1H, br), 10.86 (1H, s).

Example 24-3

LK

To a cooled (0 °C) solution of tert-butyl 3-{2-amino-3-({[(cyclohexylamino)-
carbonyljamino}methyl)-6-{2-(cyclopropylrethoxy)-6-hydroxyphenyl]-4-pyri-
diny1}-1-piperidinecarboxylate(0.039 g, 0.065 mmol), which was obtained in the step
(1) of Example 23-3, and triethylamine (15.0 mL, 0.389 mmol) in tetrahydrofiran
(10.0 mL) was added dropwise a solution of triphosgene (0.019 g, 0.065 mmol) in
tetrahydrofiran (5.0 mL) under an argon atmosphere. The mixture was stirred at
0°C for 2 hrs. After quenched by water, the mixture was extracted with ethyl
acetate. The separated organic phase was washed with brine, dried over MgSO,,
filtered and concentrated wnder reduced pressure, The resulting residue (white solid)
was triturated with diisopropy! ether, collected by filtration, washed with diisopropyl
ether, and dried under reduced presswe to give tet-butyl 3-{3-[(cyclo-
hexylamino)carbonyl}-7-{2-(cyclopropylmethony)-6-hydraxyphenyl]-2-0x0-1,2,3 4-
tetrabrydropyrido(2,3-d}pyrimidin-5-yl}-1-piperidinecarboxylate (0.021 g, yield;
52%). ‘



WO 02724679 PCT/EP01/10405
- 200 -

Then the tert-butyl carbamate was treated in a similar manner as that of the step (3)

of Example 1-1 to give N-cyclobexyl-7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-
5 2-ox0-5-(3-piperidinyl)-1,4-dibydropyrido[2,3-d]pyrimidine-3(2H)-carboxamide

hydrochloride. )

Moleculer weight: 556.11
Mass spectrometry: 520 (M +H)*
10 Tn vitro activity grade: A
Cellular activity grade: (A549)-A
'H-NMR (500 MHz, DMSO0-d6): 0.32 — 0.34 (2H, m), 0.55 - 0.59 (2H, m), 1.24 -
1.35 (8H, m), 1.64 (1B, m), 1.75 — 1.78 (28, m), 1.82 — 1.84 (4H, m), 1.91 — 1.93
(2H, m), 2.86 (1H, m), 2.96 (1H, m), 3.16 (1H, m), 3.62 (1H, m), 3.63 — 3.88 (2H,
15 dd, T=6.9, 9.8 Hz), 4.98 (2H, 5), 6.52 (25, 4, J = 82 Hz), 7.16 (1H, t, J = 8.5 Hz),
7.77(1H, s), 9.00 (18, s), 10.82 (1H, 5), 11.73 (1H,5). - (‘

Exmmple24-4 = L
e

To 2 cold (0 °C) solution of tert-butyl 3-{2-amino-3-(aminomethyl)-6-[2-(cyclo-
propyimethoxy)-6-hydroxyphenyl}-4-pyridinyl}-1-piperidinecarboxylate (0.150 g,
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0.320 mmol), which was obtained in the step (1) of Example 23-1, and triethylamine
(0.067 mL, 0.480 mmol) in tetrahydrofuran (9 mL) was added methanesulfonyl
chloride (0.027 mL, 0.352 mmo!) under an argon atmosphere.. The stirring was
continued at 0 °C for 1 hr. After quenched by water, the mixture was extracted with
ethyl acetate. The separated orgenic phase was washed with brine, dried over
MgSO,, filtered, and concentrated under reduced pressure. The resulting yellow
residue was purified by recrystallization from diisopropyl ether / dichloromethane to
give  tert-butyl  3-(2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-3-
{[(methylsulfonyl)aminojmethyl}-4-pyridinyl)-1-piperidinecarboxylate as a yellow
solid (0.097 g, yield; 56%).

To a cooled (0 °C) solution of tert-butyl 3-(2-amino-6-[2-(cyclopropymethoxy)-6-
hydroxyphenyl]-3- {[(methylsulfonyl)amino}methyl}-4-pyridinyl)-1-piperidine-
carboxylate (0.050 g, 0.091 mmol) and triethylamine (0.077 mL, 0.549 mmol) in
tetrahydrofuran (15 mL) was added toa solntion of triphosgene (0.027 g 0.091
mmol) in tetrshydrofuran(S mL) under an argon atmosphere. The mixture was
allowed to warm to room temperature, and the stirring was continued for 3 hrs onder
an argon atmosphere. After quenched by water, the mixture was extracted with ethy
acetate. The separated organic phase was washed with brine, dried over MgSO,,
ﬂmd.mdeommmdunderreducedmmmulhngyauowsohdm
triturated with diisopropyl ether and collected by filtration to give tert-butyl 3-[7-[2-
(cyclopropyimethoxy)-6-hydroxyphenyl}-3-(methylsulfonyl)-2-0xo-1,2,3,4-tetra-
hydropyrido[2,3-d]pyrimidin-5-yl]-1-piperidinecarboxylate as a yellow solid
(0.028 g, yield; 55%).
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Then the tert-butyl carbamate was treated in a similar manmer as that of the step (3)
of Example 1-1 to give 7-[2<(cyclopropylmethoxy)-6-hydroxyphenyl]}-3-(methyl-

sulfonyl)-5-(3-piperidinyl)-3,4-dihydropyrido[2,3-dpyrimidin-2(1H)}-one  bydro-
chloride.

Molecular weight: 509.03

Mass spectrometry: 473 (M + H)*

In vitro activity grade: A

Celluler activity grade: (A549)-A

'H-NMR ‘(500 MHz, DMSO-d6): 0.30 — 0.33 (2H, m), 0.54 ~ 0.58 (2H, m), 1.26
(1H, m), 1.73 ~ 1.78 (2H, m), 1.88 — 1.93 (2H, m), 2.88 (1H, m), 2.99 (1H, m), 3.13

(1, m), 330 - 3.35 (2H, m), 3.50 (3K, &), 3.83 (2H, dd, T = 6.9, 72 ), 4.97 (24,

5), 6.53 (2H, d, J = 82 Hz), 7.17 (1K, t, T = 8.5 Hz), 7.75 (1H, s), 8.67 (1K, 5), 9.11
(1H,s), 11.02 (1H, 5).

Examples 24-5 0 24-10
Anco:d:ngtothemmﬂarsymhchcpmeedmeofExmplﬁ%l to 24-4, compounds
shown in Table 7 were prepnred. ~
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Ex. Nn‘mmn

Mol
weight

>§i’1
¥

WM

~|s17.03

481

— e |
(300 MHz, DMSO-d8): 0.25 - 035 [2H,
m), 0.50 - 0.84 (2H, m), 1.28(8H,d,J =
8.0 Hz), 1.20 - .22 (1H, m), 1.50 - 2.00
(4H, m), 2.75 - 3.0 {aH, m), 3,15 - 3.40
(34, m). 3.75 - .82 [2H, m), 4.9 (M, »),
4.90 - 5.04 (1H, m), 6.53 {2H, d. J= 83
Hz), 7.47 (14, 1, I = 8.3 Hz), .78 (1H, »),
8.2 (1H, br}, 825 (1M, be}, 10.82 (1H,
o)

631.08

A [(300 Mz, DMSO-dA}: 0.28- 0.38 (2,

m), 0.51 - 0.54 (ZH, m), 0.95 @M, d, J =
8.4 Hz), 1.17 - 1.38 (1H, m}, 1.83- 2.0
{SH, m), 2.75- 3.10 (2H, m), 3.10 - 945
{3H, m), 3.75 - .62 (2H, m}, 1.99 (24, 4,
J= 8.3 Hz), 4.88 (1H, d, J = 158 Hz),
4.95 (1H, d, J = 15.8 Hz), 8.53 (2H, d, J =
B Hz), 7.17 (1H, 4 J = LI Hz), 7.78
(1H, br). 8.85-5.20 (1H, m), 820 - 0,78
(1H, m), 10.34 {1H, 8).

A (300 M5z, DMSO-CE} 0.25 - 037 [,
m), 0.52 - 083 (2H, m), 0.57 (M, s),
117 - 135 (1H, m), 1.80- 2.00 (4H, m),

275 -3.10 (24, m), 3.10 - 340 H, m),

3.78 - 3.92 (3H, m), 380 2H, ), 4.89

(‘II-I.lI.J-ﬁ.lIﬂ.J.ll(ﬂ'l.d.J-u.#

Hz). .53 (2H, d, J = 8.3 Kz}, 7.17 (1H, &,

J= 8.3 Hz), 7.7 (1H, 8), 85~ 8.05 {1H,

m), 9.25 - 0.60 (1H, m), 10.83 (tH, o).

A (500 Mz, DMSO-dBY. 033 - 0.35 (2H,

m), 0.58-0.58 (2H, m), 1.28 (1H, m),
1.76 - 1,80 (24, m), 1.80 - 1.82 (2H, m),
2.84 - 2.81 (10H, m), 3.14 (1H, m), 3.83 -
385 (24, m), 4.54 -4.70 {2H, m), B.51 -
06.54 (2H, m), 7.18 (1H, t, J= 82 Hz),
7.80 (1M, 8}, 8.47 (1H, 8}, 4.7 (1H. u),
10.88 (1H, s).

{500 Mz, DMSO-0BX 032 - 0.3 (2H,
m), 0.55 - 0.58 (2H, m), 1.10 (3H. 1, I »
7.3 Hz), 127 (1H, m), 1.72- 181 (4H,
m), 285285 (24, m), 3.18 (1, m),
922 - 3.27 (24, m), 331 - 133 PH, m),
282 - 3.88 (2H, m), 4.90 (2H, ), 6.52
H, d, J = 82 Hz), 7.17 (1H, L, J =82
Mz}, 7.78 (1H, ), 8.98 (H, br), 8.17 (1H,
br), 10.84 (1H, 8).

A |{300 MiHz, DMSO-GB). 032 - 0.9 @H,
m), 0.5 - 0.58 (2, m), 1.2 (1H, m),
1.73 - 1.55 (3, m), 2.85- 2.97 (3, m),
3,18 - 3.34 (4H, m), 3.78 - 1.08 {2H, r),
4.58 (2, u), 6.53 (3H, d, J= TS5 Hx),
7.18 (1H, £, J = 8.3 Hz), 748 (1H, br),
7.78 {1+, 8), .33 (1H, bn), 67 (1H, b,
8,12 (1H, br), 10.80 (H. a}-

N3
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To a suspension of tert-butyl 3-[2-amino-3-formyl-6-(2-hydroxyphenyl)-4-pyri-
dinyT]-1-piperidinecarboxylate (0.86 g 2.16 mmol) in ethanol (25 ml) were added
diethyl malonate (6.93 g, 4327 mmol) and piperidine (2.14 mL, 21.64 mmol) and,
and the mixture was heated at reflax ovemight. The mixture was allowed to cool to
room temperature, and then diluted with ethenol. The resulting precipitate ‘was
collected by filtration, washed with ethanol and dried under reduced pressure to give
ethyl 5-[1-(tert-butoxycarbonyl)-3-piperidinyl}-7-(2-hydroxyphenyl)-2-oxo-1,2-di-
hydro-1,8-naphthyridine-3-carboxylate as a yellow solid (0.752 g, yield; 71%).

Example 25-1

Thmthetﬂ't-bmylcnbmWasuumdmamlnrmmasﬂntofﬂmstep(S)
of Exsmple 1-1 to give el'.hyl 7-(2-hyd:mqrphmyl)—2—oxo—5—(3 -piperidimyl)-1,2-
dihydro-1 &nnphhyndmeé—nrboxylatehydmnblmﬂe.

Mblecular weight: 429.91

Mass spectrometry: 394 M +H) . -~
n vitro activity grade: A

¢
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Cellular activity grade: (A549)-B

"H-NMR (500 MHz, DMSQ-d6): 1.34 (3H, t, J = 7.1 Hz), 1.89 ~ 2.07 (4H, m,), 2.92
—3.00 (1H, m), 3.40 - 3.44 (1H, m, 3.77 (1H, br), 4.32 (2H, q, T = 7.1 H2), 6.97 -
7.01 (2H, m), 7.41 (1H, t, J = 7.25 Hz), 8.01 (11, s), 8.21 (1H, d, J = 7.25 Hz), 8.62
(1H, s), 8.83 (1H, br), 9.18 (1H, br), 12.69 (1H, s), 12.96 (.II-I, br 8).

(1) To a stirred solution of tert-butyl 3-[2-amino-6-{2-(cyclopropylmethoxy)-6-[(4-
methoxybenzyloxyJphenyl}-3-(hydroxymethyl)-4-pyridinyI}-1-piperidine-
carboxylate (1.100 g 1.863 mmol), which was obtained in the step (2) of Example
17-1, in dichloromethane (50 ml) was added manganese dioxide (3.240 g, 37.261
mmol). The mixture’ was stirred at room temperature for 3 hrs and filtered on
Celite®, The filtrate was concentrated under reduced pressure to give text-butyl 3-(2-
" amino-6-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxylphenyl} -3-fornryl-4-

pyridinyl)-1-piperidinecarbaxylate (0.978 g, yield; 89%).
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(2) To a stirred solution of tert-butyl 3-(2-amino-6- {2-(cyclopropylmethoxy)-6-[(4-
methoxybenzyl)oxylphenyl}-3-formyl-4-pyridinyl)-1-piperidinecarbaxyiate (0.500 g,
0.851 mmol), triethyl-2-fluoro-2-phosphonoacetate (0.350 mL, 1.701 mmol) and
aphydrous lithinm chloride (0.072 g, 1.701 mmol) in acetonitrile (20 mL) was added
1,8-diazabicyclo[5,4,0lundec-7-ens (0.250 mL, 1.701 mmol). The mixture was
stirred at room tempersture for 30 mrin and concentrated vnder reduced pressure. The
residue was exiracted with ethyl aceiate and water. The separated organic phase was
washed with brine, dried over NaaSO,, filtered, and concentrated under reduced
pressure, The resulting residne (liquid) was pmified by column chromatography on
silica gel (hexans / ethy]l acetate = 2/1-1/1 ) to give tert-butyl 3-(2-{2-(cyclo-
propylmethoxy)-6-[(4-methoxybenzyloxylphenyl} -6-fluoro-7-axo-7,8-dihy«dro-1,8-
naphthyridin-4-yl)-1-piperidinecarboxylate 2s a form (0.261 g, 49%).
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Thea the fert-buty] carbamate was treated in a similar manner as that of the step (2)
of Example 21-1 to give 7-{2-(cyclopropylmethoxy)-6-hydroxyphenyl}-3-fluoro-5-
(3-piperidinyl)-1,8-naphthyridin-2(1H)-one hydrochloride.

Molecular weight: 445.93

Mass spectrometry: 410 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-A

'H-NMR (500 MHz, DMSO-d6): 0.32 (2H, m), 0.55 (2H, m), 1.25 (1H, m), 1.94
(4H, m), 2.95 (2H, m), 3.65 (1H, br), 6.58 (2H, d, T = 82 Hz), 7.23 (1H, t, T = 82
Hz), 7.97 (1H, 5), 8.15 (1H, 4, J = 11.4 Hz), 8.64 (1H, hr), 9.01 (1H, br), 11.66 (1H,
br), 13.02 (1H, d, T = 5.4 Hz).

Example 25-3

(1) With the use of the starting compound 1G and tert-butyl 4-formy] piperidine-1-
carboxylic acid, tert-butyl 4-(2-amino-6-{2-{cyclopropylmiethaxy)-6-{(4-methoxy-
benzyloxy]phenyl}-3-formyi-4-pyridinyl)-1-piperidinecarboxylate was prepared in a
similar manner as that of the st_ep'(_l.)_ofExm:ple 25-2. To @ solution of tert-butyl 4-
(2-smino-6- {2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxylphenyl}-3-forxyl-

#pyndmyn-l-pxpmdmmtoryiﬁe (0.400 g, 0.681 mmol) in ethy] alcohol (5.0 mL)
was added ethyl malonate monosmine (1.780 g, 13.612 mmol) and piperidine
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(0.580 g, 6.806 mmo]). The mixture was refluxed 12hrs. The reaction mixture was
extracted with ethyl acetate and water. The separated organic phase was washed with
NaHCO; and brine, dried over N2;SO,, filtered, and concentrated under reduced
pressure. The resulting residue (liquid) was purified by column chromatography on
gilica gel (hexane / ethyl acetate = 1 / 1 and ethylacetate 100%) to give tert-butyl 4-
(6-(aminocarbonyl)-2-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyloxylphemyl} -
7-0xo-7,8-dihydro-1,8-naphthyridin-4-yf)-1-piperidinecarboxylate as a yellow form.
(0.455 g, yield; quant)

HO

Q)Mﬁﬁ-wlmmmmhammmuuthntofmem
(2) of Example 21-1 to give 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl}-2-oxo-5-
(4-piperidinyD)-1 !2-dihyd:o-l,8-naphthyﬁdine-3-cuboxmlide hydrochloride,

Molecular weight: 470.96

Mass spectrometry: 435 (M +H)*
In vitro activity grade; A

Cellular activity grade: (A549)-B
"H-NMR(500 MEz, DMS0-d6): 032 (28, d, J = 4.7 Hz), 0.57 (2H, 4, =79 H3),
132 - 135 (1E, m), 1.91 - 2.01 (5H, m), 3.23 —3.26 (34, m), 3.70 — 3.80 (2H, m),
3.90 (28, 4,3 = 6.9 Bz), 6.59 (2H, dd, 3= 1.7, 83 Hz), 726 (1H, 1, J = 8.2 Hz), 7.87

rr
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(1H, d, J=3.5 Hz), 8.01 (1K, 5), 8.70 (1H, d, ] = 12.3 Hz), 8.87 (1H, d, T = 10.7 Hz),
8.99 (1H, d, Y =3.4 Hz), 9.06 (1H, 8), 13.05 (1K, 5).

Example 25-4

(1) To a solution of ethyl (diphencxyphosphoryDacetate (1.090 g, 3.403 mmol) in
THF (15 mL) were added 1,8-diszabicyclo[5,4,0Jundec-7-ene (0.520 g, 3.403 mmol)
and Nal (0.510 g, 3.403 mmol) followed by a solution of tert-butyl 3-(2-amino-6-{2-
(cyclopropyimethoxy)-6-[(4-methoxybenzyl)oxy]-phenyl}-3-formyl-4-pyridiny1)-1-
piperidinecarboxylate (1.000 g, 1.701 mmol), obtained in the step (1) of Example 25-
2, in THF (5 mL). The mixture was stired at 0 °C for 1.5 hrs and quenched with
saturated aqueous NaHCO; solution. The mixture was extracted with ethyl acetate,
and the extract was washed with brine, dried over Na;SOs, filtered, and concentrated
underredﬁcedprusmnemddnempmiﬁedbycohmn chrometography on
silica gel (hexane/cthyl acetate = 3:2 to 1:2) to give tertbutyl 3-2-{2-(cyclo-
propyimethoxy)-6-[(4- methoxybenzyl)oxylpheayl}-7-oxo-7,8-dilrydro-1,8-naph-
thyridin-4-yI)-1-pipexidinecarboxylate as an emorphous solid (0276 g, 27%).
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(2 To a stimed solution of tert-butyl 3-(2-{2-{cyclopropylmethoxy)-6-{(4-
methoxybenzyDoxylphenyl}-7-oxo-7,8-dihydro-1,8-naphthyridin-4-yI)-1-piperidine-
carboxylate (0.260 g, 0.425 mmol) in 1,4-dioxane (2 mL) was added 4 N HCl in
dioxane (2 ml). The mixture was stirred at room temperature overnight, and diluted
with ethyl acetats. The resnlting precipitate was collected by filtration, washed with
ethanol, and dried under reduced pressure to give 7-[2<(cyclopropylmethoxy)-6-
hydroxyphenyl]-5-(3-piperidinyl)-1,8-naphthyridin-2(1H)-one hydrochloride as a
yellow solid (0.146 g, 80%).

Molecular weight: 427.93

Mass spectrometry: 392 (M + H)*

In vitro activity grade: A

Cellular activity grade: (AS49)-A. i

'H:NMR (500 MHz, DMSO-d6): 034 (28, m), 0.58 (ZH, m), 1.28 (1H, m), 1.91
(4H, m), 2.89 (1H, br d, J = 6.6 Hz), 3.00 (1H, dd, J = 104, 12.3 ), 337 (2H, dd, T
=123, 12.6 Hz), 6.57 (2H, 4, I = 8.2 Hz), 6.67 (1H, d, I = 9.8 Hz), 7.23 (1H, 1, J =
82 Hz), 7.99 (1H, 5), 821 (1H, 4, T = 9.8 Hz), 9.02 (1H, br), 9.14 (1H, br), 12.45
(1H, tr 3).
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Examples 25-5 to 25-8

According to the similar synthetic procedure of Examples 25-1 to 254, compounds
shown in Table 8 were prepared.
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Structure

)%5’

472.83

437

(500 MHz, DMS0-d8): 0.33 (2H,dd, J =
4.7, 0.1 Hz), 0.58 (2H, m), 1.25 (1H, m),
1.94 (4H, m), 2.80 (1H, br), 3.00 {(1H, L. J
= 12.3 Hz), 340 (2H, br d, I » 123 Hy),
8.50 (2H, d, Jw 82 He), 727 (1H, L J =
8.2 Hz), 8.03 (1H, 8), 9.02 (1H, ), 1457
(1H, 8), 13.32 (1H, tr).

452.84

417

(500 Mz, DMSO-doy 0.32 (21, od, J =
4.7, 9.4 Hz), 0.57 (2H, m), 125 (1H, m),
1.93 (4H, m}), 2.80 {1H, br 8, J= 73 Ha),
2,07 (1H, dd, J = 11.4, 11.7 Hz), 3.39
(2H, &, J = 14.5 Hz), 6.50 (21, d, J= 4.8
[Hz), 7.26 (1H, &, J = &5 Hz), 800 (1H, 8),
8.81 (1H, be), 8.01 (1H, s, 828 {1H, br),
11.86 (1H, 8), 13.13 (1H, 8).

gl

504.10

(2H, m), 1.25 (1H, m), 1.85 {44, m), 263
{1H,brd, =110 Hx), 3.08{1H,0d, I =
11.0, 12.0 Hx), 8.58 (2H, dd, J = 2.5, 8.2
H2) 725 (1H L J= B2 Mz), 7.84 (2H, Y,
J=7.8H2), 7.74 (1H, £, J = 7.8 Hz), B.O4
|(3H, m), B85 (1H, br), 9.01 (1H, a), 8.35
(1H, br), 11.47 (1H, br), 12.83 (1H, &)

(500 Mrtz, DMSO-46}: 0.32 (2H, m), 0.57

EEETREES

470.08

(500 MHz, DMSO-8); 0.33 (2H, m), 0.60
(2H, m), 1.28 (1H, m), 1.80 (4H. m), 291
(1, d, J = 11.3 Hz), 108 (1H, dd, J =
11.3, 12.3 Hz), 6.50 (2H, d, J 8.2 H),
728(1H, £ J=82Hz), 7.00 (1H, d, J=
3.5 Hz), 8.08 (1H, 8), 8.51 (1H, br), 6.00

(1. d, J = 3.5 Hz), 0.02 (1H, 8), 0.31

“|(1h b, 11.80 (1H, b, 1307 (1H, o)
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Example 26-1

5 (1) To a cold (0 °C) suspension of ethyl 5-[1-(tert-butoxycarbonyl)-3-piperidinyl]-7-
(2-hydroxyphenyl)-2-oxo-1,2-dihydro-1,8-naphthyridine-3-carboxylate  (0.050 g,
0.101 mmol) m THF (2.0 ml) under an argon atmosphere was added LiBH,
(0.004 g, 0.20 mmol). The mixture was allowed to warm to room temperature, and
the stirring was continued for 3 hrs. The resulting mixture was quenched with water,
10 and partitioned between ethyl scetato and a saturated ammonium chloride solution.
The separated organic phase was washed with water and brine, dried over Na;SO,,
filtered and concentrated under reduced pressure. The residue was purified by
column chromatography on silica gel (hexane: ethyl acetate, 3:2) to give Bthyl 5-[1-
{text-butoxycarbonyl)-3-piperidinyl]-7-(2-hydroxyphenyl)-2-oxo-1,2,3,4-tetrahydro-
15  1,8-naphthyridine-3-carboxylate. (0.027 g, yield; 54%) '

(2 Ethyl 5{1-(tert-butoxycarbonyl)-3-piperidinyl]-7~2-bydroxyphenyl)-2-oxo-
20 1,23 4-tetrahydro-1,8-naphthyridine-3-carbaxylate (0.024 g 0.048 mmol) was
treated under acidic conditions in a similar manner as described in Example 1-1 to
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give ethyl 7-(2-hydroxyphenyl)-2-0x0-5-(3-piperidinyl)-1,2,3,4-tetrahydro-1,8-
paphthyridine-3-carboxylate. (0.019 g, yield; 91%)

Molecular weight: 431.92

Mass spectrometry: 396 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-A

"H-NMR *(500 MEz, DMS0-d6): 1.16 — 1.21 (3H, m), 1.83 — 1.95 (4H, m), 2.87 -
2.94 (1H, m), 3.18 — 3.37 (6H, m), 4.12 — 4.17 (2H, m), 6.90 — 6.93 (2H, m), 7.29
(1H, t, J = 7.88 Hz), 7.73 (18, 5), 8.03 (1H, d, ] = 7.88 Hz), 8.81 ~ 8.90 (1H, m), 9.23
-930(1H, m), 11.33 (1H,s).

Bxample 26-2

To 2 cold (0 °C) sohution of 4-(6-(aminocerbonyl)-2-{2-{cyclopropyhmethoxy)-6-{(4-
methoxybenzyl)oxyJphenyl}-7-oxo-7,8-dilrydro-1,8-naphthyridin-4-yI)-1-piperidine-
carboxylate (0.200 g, 0.305 romol), which was obtained in the step (1) of Exsmple
25-3, in methyl alcohol (5.0 mL) under an argon stmosphere was added NsBH;
(0.010 g, 0.367 mmol). The mixture was allowed to warm to room temperatore, and
ths stirring was continned for 12 brs. The resction mixture was quenched with water,
and extracted with cthyl acetate. The separated crganic phase was washed with

N SN
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brine, dried over N2;SOy, filtered, and cancentrated under reduced pressure to give

tert-butyl 4-(6-(aminocarbomyl)-2- {2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)-
oxylphenyl}-7-ox0-5,6,7,8-tetrahydro-1, 8-nnphthyndm—4—yl)—1-p1pmdmecarboxy
late, (0.133 g, yield; 67 %)

To a stirred solution of tert-butyl 4-(6-(aminocarbonyl)-2-{2-(cyclopropylmethoxy)-

6-[(4-methoxybenzyl)oxylphenyl}-7-oxo-5,6,7,8-tetrehydro-1,8-naphthyridin-4-yI)-1
10 piperidinecarboxylate (0.120 g, 0.187 mmol) in 1,4-dioxane (3 mL) was added 4N

HCl in dioxane (1 mL). The mixture was stirred at room temperature for 2 hrs. The

resulted precipitate was collected by filtration, washed with acetonitrile, and dried

under reduced pressure to give 7-{2-{cyclopropylmethoxy)-6-bydroxyphenyl]-2-oxo-

5-(4-p1p=ndmyl)-l.2,3 »4tetrahydro-1 &naphthyndme—S-carbmde hydrochlaride.
15  (0.080 g yield 90 %) -

Molecular weight: 472.98 _ T
Mass spectrometry: 437 (M + H)"
In vitro activity grade: A
20 Cenular activity grade: (A549)-A
H-NMR (500 MHz, DMSO-d6): 033 (2H, d, J = 44Hz),060(2H.d,1-63 Hz),
1.33 - 1.39 (1H, m), 1.77 — 1.91 (5H, m), 3.06 — 3.10 (2H, m), 3.20 (3H, 4, T = 8.2
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Hz), 3.86 (2H, dd, J=2.2, 7.1 Hz), 6.53 (2H, dd, J=82, 7.0 Hz), 7.16 (1H, t, T =82
Hz), 7.20 (18, s), 7.56 (1H, 5), 7.84 (1H, 5), 11.02 (1H, s).

Examples 26-3 to 26-6

According to the smulu synthetic procedure of Examples 26-1 to 26-2, compounds
shown in Table 9 were prepared. -
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Table 9
Ex. No |Structure Hhol e | Mas :"l'“ AS49 |ur
7503 50202 468 |A |A |(300 MiHz, DMSOG). 0.31 - 0.96 (L,
m), 0.56 - 0.60 (2H, m), 117 @GH, & J =
7.2 Ha), 126 (1H, m), 1.82 - 1.90 (4K,
m), 2.84 - 2.80 (2H, m), 3.23 - 3.39 (&H,
m), 3.80 - 3.80 (2H, m), 4.18 (2H, q, 4 =
7.2 Ha), 8.52 (24, 4, J = 8.3 Hz), 7.18

{1H, t, J = 8.3 Hz), 7.85 {1H, #), 6.17 (1H,
{br), 830 (1H, br), 11.17 (1H, s).

(500 MHz, DMSO-A8): 0.30 - 0.33 (2H,
m), 0.56 - 0.59 (2H, m), 1.17 3H, ¢, I =
7.2 Hz), 1.38 (1H, m), 1.86 - 1.92 (4H,
), 3.08 - 3.00 (2H, m), 3.18-3.23 (2H, |
m), 3.30 - 3.38 (3H, m), 2.80 (1H, m),
3.85-3.87 (2H, d, J= V.0 Hz). 4.12 (2,
q. 4 =72 Hz), 6.51 {1H, d, J = 8.2 Hy),
6.53 (1H, d, J = 8.2 Hz), 7.16 (1H, 1, J =
8.2 Hz), 7.58 {1H, a), 8.96 (11, br), .03
{4H, b}, 11.18 (1H,8).

47208 |437 [A |A (500 Mz, DMSO-dS): 036 (2H, m), 0.80
(21, m), 1.30 (1K, m), 1.73 - 1.04 (4,
m), 284 (2H, m), 6.52, 8.53 (2H, dx2,J
=82 Hz), 7.18 (1H.}, o 8.2 H), 7.22,
7.23 (1H, brx 2), 754, 789 (1H, brsx
2),7.55,7.87 {1H.8x2), 8.88 1H, br),
9.15 (1H, br). 11.04, 11.04 (1H, 8 x2).

35000 (454 |A |A (800 Wiz, DMSO-d8y 0.93 (3., d =
73Hz), 147 (@H, t, J= 3.5, 72 Ha),
174 - 1.79 (3H, m), 1.85 - 1.91 (H. m},
2.87 - 2.80 (2H, m), 134 - 3.40 (3H, m),
.80 - .85 (1H, m), .93 - 3.97 (2, m),
4.14 (2H, q J = 7.2 Hz), 6.52 (1H, d, J =
8.2 Hz), 8.57 (1H, ¢, J = &5 Ha), 747
@ (1H, £, J = 8.2 Hz), 7.85 (14, 8), 8.88 (1H,
e : be). 8.15 (1H, br), 1113 {tH, a).

B
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Example 27-1

A solution of ethyl 7-(2-hydroxyphenyl)-2-oxo-5-(3-piperidinyl)-1,2,3,4-tetrahydro-
1,8-naphthyridine-3-carboxylate hydrochloride (0.012 g 0.023 munol), which was
obtained in the step(2) of Example 26-1, in 2.5N HCI (3.0 mL) was heated at reftux
for 4 hrs. Afer being cooled 1o room temperature, the mixture was concentrated
under reduced pressure. The residue was washed with acetonitrilee and dried wnder
reduced pressure to give 7-(2-hydroxyphenyl)-5-(3-piperidinyl)-3,4-diydro-1,8-
naphthyridin-2(1H)-one hydrochloride. (0.007 g, yield; 70%)

Moleculsr weight: 359.86

Mass spectrometry: 324 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-A

'H-.NMR (500 MHz, DMSO-d5): 1.83 — 1.94 (4H, m), 2.57 — 2.64 (2H, m), 2.89 —

. 3.01 (3H, m), 3.19—3.37 (4H, m), 6.88— 6.93 (2H, m), 7.28 (1H, t, = 8.2 Hz), 7.69

(1H, ), 8.01 (1H, &, J=7.9Hz), 8.90 (1H, br), 9.16 (1E, b), 10.99 (1H, 5).

Exarnples 27-2 to 27-5
In similar manners as described in Example 27-1 above, compounds in Examples 27-
2 to 27-5 were synthesized.

According to the similar synthetic procedure of Example 27-1 , compounds shown in
Table 10 were prepared.
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Table 10
lex suuctae g Moy oo
2702 . o Y4i784]382 (A" |A  |(500 biHz, DMSO-dB): 0.94 (3H, 1, d=
T5HD, 1.72-1.80 2H, m), 1.87-
1.88 (4H, m), 2.50- 261 2H, m), 2.68
h& - 291 QH, m), 209- 302 O, ),
326-3.33 2H, m), 3.43 (1H, m), .85
(2H, m), 8.54 {1H, d, J= 8.2 H2), .50
(H,dJ=79H), 718 (IH, L J=T4
o Lm, T.84 (1H, 8), 9.28 (1H, b)), 10.84
C1H, 8).
27-83 Yi295(394 |A |A |00 Midz, DMBO-d8): 0.32-

- OH 0.37(2H,m), 0.58 - 0.62 (2H, m), 1.28
( : (1H, m), 1.75- 1.83 (4H, m), 2.57 -
i 2.81 (2H, m), 2.86 (1H, m), 2.88- 3.01
{2H, m), 3.33- 3.36 (4H, m), 3.82-
3.67 (2H, m), .52 OH, 4, J= 7.9 HD),
TAS(IH,LI=T.0H), 7.83(1H,8),
o4 9.07 {1H, by, 10.81 (1H, 8).

37-0d Véi8s5(384 A |A  |E600 M, DMBO-dEy 034 - D.34 G,
o m), 0.57 - 0.80 m'lnm|1'33quml
1.81 - 1.85 (24, m), 1.80- 1.83 H,
m), 257 @QH.1,J=T72 HA, 2.88 2H.4,
= 7.2 H2), 2.08- 3.08 (2H, m), 3.18
(1H, m), 2.3 - 3.40 2H, m), 3.85 H,
d,J=0.0 H), 852 (2H, 6, J= 7.9 1),
™ 745(1H, . J= B2 H), T.80(1H, 8),
1la.sz (1H, bn), 8.77 (1H, b}, 10.80 (1H,
9). ’
705 on Véi784 (382 (A (800 iz, DMBO-dB): 0.83 G, 1, i =
: T3 M), 1.80- 1.84 (21, m), 2.57-
@ \L 2.5 (2K, m), 2.89- 3.08 (4H, m), 2.12
Q

1

(1K, 0, 338 - 3.38 @H, m), 287 QH,
tJ=T.T H2), 8.52 {1H,d, S B2 HI),
- 857 (H, d,J=05H), T.18 {1H, L J=
- : 8.2H2), 7.59 (1H, 3}, .09 2H, b

o 1080CH . .
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To a stirred solution of 7-[2-(cyclopropylmethaxy)-6-hydroxyphenyl]-5-(3-pipesi-
dinyl)-3,4-dihydro-1,8-naphthyridin-2(1H)-one (0.029 g, 0.074 mmol), which was
obtained in the Bxsmple 27-3, in THF (1.5 mL) was added dropwise Vitride® (70%
toluene golution, 0.500 mL). The mixture was stirred at 65 °C for 1 hr. After cooled
to room temperature, the mixture was quenched with saturated aqueous potassium
sodium tartrate solution. The mixture was extracted with ethryl acetate and water.
The separated orgenic phase was washed with brine, dried over Na;SO,, filtered, and
concentrated under reduced pressure. The resulting residue was purified by
preparative TLC (chloraform / methanol = 4/1) to give 3-(cyclopropylmethoxy)-2-[4-
(3-piperidinyl)-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yllphenol. (0.003 g, yield;

Example 28-01

. 11%)

Molecular weight: 379.51

Mass spectrometry: 380 (M +H)"

In vitro activity grade:-A

Cellular activity grade: (A549)-A

'H-NMR (500 MHz, CDCI3): 0.42 (2H, m), 0.68 (2H, m), 1.35 (1H, m), 1.91 (1H, d,
J=12.0 Hz), 1.98 (2H, m), 2.63 (1B, dt, T= 2.8, 12. Hz), 2.77 (3H, m), 2.86 (1, m),
3.11 (ZH, d4, J = 2.3, 10.5 Hz), 3.40 (2H, dt, J = 2.8, 5.4 Hz), 3.83 (2H, d, J = 6.9
Hz), 4.75 (1H, br s), 638 (1E, dd, J = 1.3, 82 Hz), 6.59 (1H, dd, J = 1.3, 82 Hz),
7.09 (1H, t, J = 8.2 Hz), 7.78 (1H, 5), 14.69 (1H, br).
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Example 29-01

XA

5 (1) To a stirred solution of tert-butyl 3-(2-amino-6-{2-(cyclopropylmethoxy)-6-[(4-

methoxybenzyl)oxylphenyl}-3-formyl-4-pyridinyl)-1-piperidinecarboxylate (0.100 g,

0.170 mmol), which was obtained in the step (1) of Example 25-2, and ethyl

nitroacetate (0.060 mL, 0.510 mmol) in cthanol (5 mL) was added piperidine (0.050

mL, 0.510 mmol). The mixture was stirred at 75 °C for 18 hrs, and concentrated

10 under reduced pressure. The residue was extracted with ethyl acetate and water. The

separated organic phase was washed with brine, dried over Na;SQ;, filtered, and

concentrated under reduced pressure. The resuiting residue (liquid) was purified by

colunn chromatography on silica gel (hexane / ethy] acetate = 3/1-3/2) to give text-

butyl  3-(2-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyloxyJphenyl}-6-nitro-7-

15 0x0-7,8-dibydro-1,8-naphthyridin-4-yl)-1- piperidinecarboxylate (0.105 g, yield;
94%). .
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(2) To a stirred mixture of tert-butyl 3-(2-{2-(cyclopropylmethoxy)-6-{(4-methoxy-
benzyloxy]phenyl}-6-nitro-7-oxo-7,8-dihydro-1,8-naphthyridin-4-yl)-1- piperidine-
carboxylate (0.085 g 0.129 mmol), iron powder (0.300 g), ethanol (4.5 mL}) and
water (0.5 mL) was added ammonium chloride (0.100 g). The mixture was stirred at
85 °C for 30 min After cooled to room temperature, the mixtore was fltered
through Celite®. The filtrate was concentrated under reduced pressure. The residue
was extracted with ethyl acetate and water. The separated organic phase was washed
with brine, dried over Na;SO,, filtered, and concentrated under reduced pressure to
give tert-butyl 3-(6-amino-2-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy]-
phenyl}-7-0x0-7,8-dihydro-1,8-naphthyridin-4-yl)-1-piperidinecarboxylate (0.068 g,
yield; 84%).

’k H HG

OH

(3) Then benzyl moiety and tert-butyl carbamate were removed in a similar manner
as described in the step (2) of Example 25-4, to give 3-amino-7-[2-(cyclo-
propymethoxy)-6-bydroxyphenyl}-S~-(3-piperidinyl)-1,8-naphthyridin-2(1H)-cne
hydrochloride. .

Mbolecular weight: 44295

Mass spectrametry: 407 (M + H)*

In vitro activity grade; A

Cellular activity grade: (A549)-A

'H-NMR (500 MHz, DMS0-d6): 0.35 (2H, m), 0.62 (ZH, m), 132 (1H, m), 1.73
(1H, ddd, J = 4.1, 8.2, 8.2 Hz), 1.93 (3H, m), 2.90 (1H, dd, J = 11.7, 123 Hz), 3.11
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(1H, 4d, I =11.0, 11.7 Hz), 6.54 (2H, d, T = 8.2 Hz), 6.93 (1H, 8), 7.17 (1H, 1, J= 8.2
Hz), 7.99 (1H, 5), 9.10 (1H, br), 9.28 (1K, br), 12.55 (1H, 5).

Example 29-2

X
fN |

AN
S

ol

f

To a stired solution of tert-butyl 3-(6-amino-2-{2-(cyclopropylmethoxy)-6-[(4-

_ metho:qbenzyl)oxy]phmyl}-7—ox9—7,8—dihydm—1,8-naphthy:idin—4—yl)—1—pipdine-

10  carboxylste (0.068 g, 0.109 mmol), which was obtained in the step (2) of Example

29-1, and triethyl amine (0.05 mL, 0.327 mmol) in methylene chloride (3 mL) were

added benzoy! chloride (0.01 mL, 0.109 mmof) and 4-dimethylaminopyridine (0.001

g, 0.011 mmol). The mixture was stirred at roam temperature for 19 hrs, and poured

é-.;f into water. The mixture was extracted with ethyl acetate. The separated organic

= 15  phase was washed with brine, dried over Na;SOj, filtered, and concentrated under

reduced. The resulting residue was purified by column chromatography on silica gl

(hexame / ethyl acetate = 5/1-3/2 ) to give text-butyl 3-{2-{2-(cyclopropyimethoxy)-6-
[(4-methoxy-benzylaxylphenyl}-7-oxo-{(1-phenyl-methanoyf)-amino]-7,8-dikydro-

1,8-naphthyridin-4-yl)-1-piperidinecarboxylate (0.022 g, yield:28%).

20
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Then benzyl moiety and tert-butyl carbamate were removed in a similar manner as
described in the step (2) of Example 25-4 to give N-[7-[2-(cyclopropymethoxy)-6-
hydroxypheayl}-2-oxo-5-(3-piperidinyl)-1,2-dihydro-1,8-naphthyridin-3-ylJbenz-
amide hydrochloride.

Molecular weight: 547.06

Mass spectrometry: 511 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-B

'HNMR (500 MHz, DMSO-d6): 0.34 (2H, m), 0.59 (2H, m), 129 (15, m), 1.80 -
2.08 (4H, m), 2.96 (1H, br), 3.18 (1H, dd, J = 11.4, 11.7 Hz), 6.59 (2H, d, 7 = 82
Hz), 7.23 (1H, t, ] = 8.2 Hz), 7.61 (2H, t, ] = 7.9 Hz), 7.68 (1H, m), 8.01 (2H, m),

" 8.04 (1H, 5), 8.80 (1H, br), 9.03 (24, 5), 9.61 (1H, ), 13.13 (1H, s).

Example 29-3
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In a similar manner as that of Example 29-2, N-[7-[2-(cyclopropylmethoxy)-6-
hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-1,2-dihydro-1,8-naphthyridin-3-yl]acet-
amide hydrochloride was prepared.

Molecular weight: 484.99

Mass spectrometry; 449 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-A

(500 MHz, DMSO-d6): 0.33 (2H, m), 0.59 (2H, m), 1.28 (1H, m), 1.76 (1H, m), 1.89
(1H, m), 1.98 (1H, m), 2.92 (1H, dd, T=11.4, 12.0 Hz), 3.17 (1H, dd J = 11.0, 12.0
Hz), 6.57 (28, 4, T = 8.5 Hz), 721 (1H, t, J = 8.5 Hz), 7.99 (1H, s), 8.78 (1H, br),
8.94 (1H, 5), 9.02 (1H, br), 9.69 (1H, 5), 11.92 (1H, br), 12.93 (IH. 5).

Example 30-1

Nio’|<

(1) To a stimed solution of ethyl 5-{1-(tert-butoxycarbonyl)-3-piperidinyT}-7-(2-
(cyclopropylmethoxy)-6-[(4-methoxybenzyDaxylphenyl)-2-oxo-1,2-dihydro-1,8-

nsphthyridine-3-carboxylate (0276 g, 0.403 mmal), which was obtained in a eimilsr
manner as that of the step (1) of Example 29-1 using diethyl malonate instead of
ethy! mifroacetate, in totrahydrofuran (4 mL) and water (1 mL) was added lithium
hydroxide monohydrate (0.015 g, 0.605 mmol). The mixture was stirred at room
temperature for 18 hrs and acidified (pH 3-4) with aqueous 1N hydrochloric acid
solution. The mixture was extracted with ethyl scetate, The separated arganic phase

by
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was washed with brine, dried over Na;SO,, filtered, and concentrated under reduced
pressure  to  give  5-[1-(tert-butoxycarbonyl)-3-piperidinyl]-7-{2(cyclopropy}-
methoxy)-6-{(4-methoxybenzyloxy]phenyl}-2-oxo-1,2-dihydro-1,8-naphthyridine-
3-carboxylic acid (0.259 g, yield; 98%).

(2) Then benzyl moijety and tert-buty] carbamats were removed in a similar mammer
as described in the step (2) of Example 25-4 to give 7-(2-cyclopropylmethoxy-6-
hydroxy-phenyl)-2-axo-5-piperidin-3-yl-1,2-dirydro-[1,8naphthyridine-3-
carboxylic acid hydrochloride.

Moleculsr weight: 471.94
Mass spectrometry: 436 (M + )"
In vitro activity grade: A e
Cellular activity grade: (A549)-B
‘(500 MHz, DMSO-d6): 0.30 ~ 033 (2H, m), 0.54 — 055 (2H, m), 123 (1H, m), ;
152 - 1.98 (4H, m), 291 (1H, m), 3.04 (15, m), 339-3.41 (3, m), 3.86—3.89 (3,
m), 6.61 (28, d, = 8.5 Ez), 7.27 (1H, t, T = 8.2 Hz), 8.07 (1, .),372(111. 5,924
. (1H, 5), 13.74 (1H, 5), 14.43 (l.H. 5). -
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Example 31-1

(1) To a stizred solution of 5-[1-(tert-butoxycarbonyl)-3-piperidinyl]-7-{2-(cyclo-
propylmethoxy)-6-{(4-methoxybenzyDoxy]pheny?}-2-oxo-1,2-dihydro-1,8-naph-
thyridine-3-carboxylic ecid (0200 g, 0.305 mmol), which was obtained in the step
(1) of Example 30-1, and 1-hydroxybenzotriazole hydrate (0.062 g, 0.457 mmol) in
dimethylformamide (4 mL) was added 1-(3-dimethylaminopropyl)-3-ethylcarbo-
diimide hydrochloride (0.070 g, 0.366 mmol). The mixture was stirred at room
temperature for 18 hrs, and then extracted with ethyl acetate and water. The
separated organic phase was washed with brine, dried over Na;SQ,, filtered, and
concentrated under rednced pressure. The resulting residue was purified by cohunn
chromatographty on silica gel (hexane / ethyl acctate = 1/1) to give tert-butyT 3-{2-{2-
(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy]phenyl}-7-oxo-6-[(propylamino)-
carbonyl]-7,8~dihydro-1,8-nephthyridin-4-y1}-1-piperidinccarboxylate  (0.129 g
yield; 61%). '
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OH

(2) Then benzyl moiety and tert-butyl carbamate were removed in a similar manner
as described in the step (2) of Example 254 to give 7-{2-(cyclopropylmethoxy)-6-
hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-N-propy!-1,2-dihydro-1,8-naphthyridine-3-
carboxamide.

Molecular weight: 513.04

Mass spectrometry: 477 (M + H)*

In vitro activity grade: A

Celhlar activity grade: (A549)-A

'H-NMR (500 MEz, DMSO-d6): 0.33 (2H, m), 0.57 (2H, m), 0.94 (3H, t, J = 7.3
Hz), 1.27 (1H, m), 1.58 (ZH, tg, J = 7.3, 7.3 Hz), 1.92 (4H, m), 2.90 (1H, m), 3.06
(1H, t, I = 12.3 Hz), 6.59 (2H, d, ] = 8.2 Hz), 7.26 (1H, t, ] = 82 Hz), 8.07 (1H, s),

" 9.1 (1H, s), 9.69 (1, t, = 6.0 Hz), 11.80 (1H, ). _

Reaction 31-2 o
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To a stirred solution of methanesuiforamide (0.026 g, 0.268 mmol) and triethylamine
(0.030 mL, 0229 mmol) in toluene (2 mL) was added trimethylsilyl chloride (0.020
mL, 0.152 mmol). The mixturs was stirred at 90 °C for 1 hr, and then concentrated
under reduced pressure. To the residue diluted with dichloromethane (2 ml) were
added triethylamine (0.020 mL, 0.152 mmol), 4,4-dimethylaminopyridine (0.002 g,
0.015 mmol), benzotriazole-1-yloxy-tris(dimethylamino)phosphonium hexafluoro-
phosphate (0.040 g, 0.091 mmol) and 5-[1-{tert-butoxycarbonyl)-3-piperidinyl}-7-{2-
(cyclopropylmethoxy)-6-{(4-methoxybenzyl)oxy]phenyl}-2-oxo-1,2-dihydro-1,8-
naphthyridine-3-carboxylic acid (0.050 g, 0.076 mmol) successively, The mixture
was stirred at room temperature for 6 hrs. The mixture was extracted with ethyl
acetate and water. The separeted organic phase was washed with brine, dried over
N2;S0,, filtered, and concentrated under reduced pressure. The resulting residue was
purified by preparative TLC (hexane / ethyl acetate = 1/1 x 2) to give tert-butyl 3-(2-
{2~(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxylphenyl}-6-{[(methylsulfony!)-
smino]carbonyl}-7-oxo-7,8-dihydro-1,8-naphthyridin-4-yl)-1-piperidinecarboxylate
(0.024 g, yield; 43%).

Then the benzyl moiety and tert-butyl carbamate were removed in a similar manner
as described in the atep (2) of Exsmple 25-4 to give N-{[7-[2-{cyclopropylmethoxy)-
6-ydroxyphenyl]-2-oxo-5-(3-piperidinyl)-1,2-dihydro-1,8-naphthyridin-3-
yijcarbony!}methanesulfonamide hydrochloride.

Molecular weight: 549.05
Mass spectrometry: 513 (M + H)*

1%
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In vitro activity grade: A

Cellular activity grade: (A545)-B

'H-NMR (500 MHz, DMSO-d6): 0.33 (2H, m), 0.55 (2H, m), 1.25 (1H, m), 1.95
(4H, m), 2.92 (1H, br), 3.06 (1H, £, J = 12.0 Hz), 3.40 (2H, t, T = 11.7 Hz), 3.45 (3H,
5), 6.61 (2H, d, T = 8.2 Hz), 7.28 (1H, t, ] = 8.2 Hz), 8.09 (1H, s), 8.74 (1H, br), 9.08
(1H, s, 11.62 (1H, br), 12.72 (18, br), 13.56 (1H, br).

Example 31-3 to 31-27

According to the similar synthetic procedure of Example 31-1 to 31-2, compounds
shown in Table 11 were prepared.
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Table 11
Mol In
Ex. No [Structure weight | 1338 | jero [AS49 (muR
31-03 48490 (440 |A |A  [(300 Mz, DMSO-08): 0.34 (2H, m), 0.57|

*|(@H, m), 1.27 (1H, m), 1.82 (4H, m), 2.61
(3H. d, J=4.7 Hx), 305 (1H,t, J = 123
Hz), 6.59 (2H, d, J = 8.2 Hx), 7.26 {1H, 1,
J) = 8.2 Hz), 8,06 (TH, 8), 9.00 (1H, s),
0.53 (1H, q, J = 4.7 Hz), 11.78 (1H, 8).

3104 45001 483 |A I3 [(500 MHz, DMSO-O8F 034 (2H, m), 0.57

(2H, m), 1.27 (1H, m), 1.84 (4H, m), 2.82
(3H. 8}, 3.00 (3H, 8), .58 (2H, d, J= 8.2
Hz), 7.24 (1H,, J = B.2 Hz), 8,00 (1H, 8),
8.19 {1H, 8), 8.58 (1H, br), 8.10 (1M, br),
11.84 (1H, br), 12.72 (1H. a).

[52505 (489 |A (B |(500 Mz DMSO-06): 0.33 (2H, m), 0.57
(2H, m), 1.25 (1H, m), 1.80 (8H, m), 2.80
(1H, m), 2.8 {(1H, dd, J » 11,4, 12.8 Hz),
858 (2H, d, J =82 Hz), 7.24 (1H, L, J =
8.2 Hz), B.00 (1H, 8), .22 (1H, d, =25
Hz), 8.48 (1H, br), 0.05 (1H, br), 11.82
(1H, br), 12.74 (1H, s).

31-08 [56100 [:25 [A [A  [(500 MHz, DMSO-GBE 033 (2H, m), 057
2H, m), 1.27 (1H, m), 1.92 (4H, m), 2.9
(1H, m), 3.08 (1H, t, J 2 12.3 Hz), 4.81
(2H, d, J = 8.0 Hz), 8.58 (2H, J, J = B5
Hz), 7.28 (2H, m), 7.37 (4H, m), 8.08
(1H, s), 8.05 (1H, 8), 10.07 (1H, £, J= 8.0
Hz), 11.80 (1H, s).

52004 453 |A |A  |(500 MHz, DMSO-0€) 0.33 (zH, m), 0.57
(2H, m), 127 {1H, m), 182 (4H, m), 20
(1H,m), 3.07 (1H, ¢, J =12.3 Hz), 3.50
(2H, m), 3.85 2H, m), 6.60 (2H, d, J =
8.2 Hz), 7.26 (1H,  J =82 Hz), 8.07
(1H, 8), 0.02 (1H, 8, B.78 (1H, m), 11.80
(1H, 8).

& o
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31-08

31-00

31-10

513.04

PCT/EPO1/10405

(500 Mz, DMSO-G8E 0.33 (2H, m), 057
(2H, m), 128 (14, m), 1.93 (4H, m), 2.80
(1H. m), 288 (1H, dd, J = 11.3, 120 H2),
3.73 (1H, br), 3.8 (21, m), 6.58 (2H, d, J
= 82 He), 7.24 (1H, L, J = 8.2 Hz), .00

(1H, 5), 8.83 {14, br), 0.08 {1H, brd, 3 =
10.7 Hz), 11.85 (1H, be), 12.73 (1H, 8).

{500 Mz, DMSO~08). 0.33 (2H, m), 0.57}
(H, m), 1.28 (1H, m), 1.84 (44, m), 2.60
(1H, m), 208 (1H, dd, J = 10.7, 114 Hz),
.18 (4H, br s), 3.58 (5H, m), 8.58 {2H, d,
J = 82 He), 724 (1H, ¢, J » 2 Hz), 800
(1H, s), 8.38 (1H, 3), 5.03 - 9.21 (4H, b},
11.81 (1H, bel, 12.78 (1H, s).

A

(500 K%z, DMBO-GBT: 0.34 (2H, m), 0.57
(2ZH, m), 123 (8M. d, J= 9.8 Hz), 188
1.88 (4H, m), 2.81 (1H, m), .07 (1H, dd,
J = 11.0, 12.0 He), 4.11 (1H, dq, J = 6.8,
7.8 Hz), 8.80 (2H, d, J = 8.2 Hz), 7.28
(1H, 4, J = 8.2 Hz), 8.07 (1H, 8), 8.72 (1H,
br). 9.01 (1H, 8), 8.59 (1H, d, J = 7.8 Ha),
11,80 (1H, br), 13.12 (1H, 2}

31-11

A

(500 MHzZ, DMSO-d8): 0.33 (ZH, m), .56
(2H, m), 126 (TH, m), 1.88-1.99 (44,
m), 2.85 (8H, 8), 3.1 (1H, dd, J = 11.0,
123 Hr), 3.75 (M., J= 57 Hz), 630
Hz}, 8.07 (1H, s), 8.83 (1H, br), 8.01 (1H,
8), .14 (1H, br), 8.88 (1H, br), .83 (1H,
t, ,:I-I.BH:).11.15(1H. 8) 1318 {1H,
8

312

ki

587.12

351

(500 Nz, DMSO-d8): 0.33 (2H, m), 0.57|
(2H, m), 1.28 (1M, m), 1.88 - 1.89 (4H,

_|m), 2.82 3H, dd, J= 8.4, 10.7 He), 207
(1H, 1, J = 12.3 Hz), 4.74 (1H, ddd, J =
8.8, A8, 12.0 Hz), 8.50 (24, 4, J= 8.2
Hz), 7.19 (2H, m), 7.28 @H, m), 8.00
{1H, 8), 8.03 {1H, 8), 9.91 (1H,d, J= Q9
Hy), 11.78 (1M, a). 13.00 (1K, tx).
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31-13

801

(500 M-z, DMSO-d8Y: 0.32 (2H, m), 0.58
{2H, m), 125 (1H, m), 1.88 - 1.87 (4H,
W), 280 (1H, m), 3.08 {1H, £, § = 12.3
Hz), 6.33 (tH, d, J = 7.8 Hz), 6.80 (2H, d,
14 =62 Hz), 7.28 (3H, m), 7.38 (BH, m),
8.04 (1M, 3), .03 (1H, s), 10.07 (1H,d, J
= 7.9 Hz), 1180 (1H, 1), 13.20 {1H, br),

31-14

575.11

{500 Mz, DMSO-d6Y:. 0.33 (2H, ), 0.56
2+, m), 1.28 {1H, m), 1.53 (3H. d, J =
8.9 Hz), 1,88 - 1.98 (4, m), 281 (4H,
m) 3.08 (tH, m), .10 (1H, dq, J = 8.9,
7.3 Hz), 6.59 (2, d, ) » 8.2 Hz), 728
{2H, m), 7.38 (4H. m), 8.08 (1H,d, J =
2.0 Hz), B.71 (1H, brt, J = 11.7 Hz), 8.01
(tH, d, J o 29 Hz), 9.00 (1H, brt, J =
11.7 H2), 10.11 (1H, dd, ) = 5.7, 7.8 H),
11.78 (1H, br), 12.16 (1H. s},

31-15

575.11

31-18

{84302

Hﬂ?

A (B (500 Mz, DMSO-dSY 0.0 (2H, m), 0.57
(2H, m), 1.28 (1H, m), 1.44 (3H, d, J =

(500 Mz, DMSO-d6Y. 0.33 (2H, m), 0.50
(2H, m), 120 (1H, m), 1.53 31, d, I =
6.0 Hz), 1.86 - 1.98 {4H, m), 201 (1H,
m), 3.08 (1H, m), 5.18 (14, 0g, J = 8.9,
7.3 Hr), 658, 8.50 (3H, dx2,J= 82
Hz), 7.28 (2H, m), 7.30 (4H, m), 8.08
{1H,d, Jm 28 Hz), 73 {1H, bri, J=
11.7 Hz), 0.00 {(1H, d, J = 2.5 Hz), .18
(1H, brt, d = 11,4 Hz), 10.11 (H, dd, J=
5.7, 7.8 Hz), 11.78 (1H, br), 13168 {1H,
B).

7.3 Ha), 1.88 - 1.80 (4H, m), 282 (1H,
m), 3.07 (1H, dd, J = 11.4, 12.0 Hz), 4.53
(1H, m), .59, 8.81 (M, dx2, J= 82
Ha), 727 (1H, £, J = 8.2 Hz), 8.08 {1H, 8).
8.78 (1H, br), 9.02 (1H, 8), 8.28 {1H, b1),
10.07,10.08 (1H,d % 2, J = 6.9 Ha),
1317 (1H, 8).

31-17

: hﬁ.ﬁ

(500 Mz, DMBO-GEF. 0.33 (2H, m), 0.56|
(24, m), 128 {1H, m), 1.88 - 1.90 (4,

m), 2.88 2H, 1, J = 7.3 Ha), 3.07 (1H, dd, |

J=11.7, 120 Hz), 3.83 (2H, &, J= 6.3,
73 Ha), 850 2H, d, J= 82 H), 7.24-
7.33 (6H, m), 8.05 (1H, 1), 0.88 (1H, br),
8.99 (H, br d, J= 5.1 Hz), 8.01 (14, 8),
9.73 (1, L, J = 8.3 Hz), 11.24 (1H, bra),
1291 (14, 8).

128
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a1-18

31-18

Tim.ﬁ [317

567.13 r&

(500 MHz, CDCI3): 0.41 - 0.47 2H, m), |

0.65-0.77 (2H, m), 0.77 - 0.92 (1H, m),
1.32- 142 1H, m), 1.78 - 1.84 (1H, m),
1.84 - 1.97 (2H, m), 2,15 - 2.24 (1H, m),
2.72 (1M, dd, J = 2.8, 12.0 Hx), 2.80-
288 (m, 1H), 3,18 - 3,28 (1K, m), 3.34 -
346 (2H, m), 3.0% (2H, d, J = 89 Hz),
|5.85 @24, bra), 842 (1H, dd, 4= 1.0, 8.2
He), 8.73 (1H, dd, J = 1.0, 8.2 Hz), 7.28 -
728 (1H, m), 8.83 (1H, ), 8.6 (1H, 2),
15.00 (1H, br).

(500 Mz, DMSO-d6Y. 0.33 (2H, m), 0.58
(2, m), 1.02 (24, m), 1.14 - 1.28 (4H,
m), 1.53 (1H, br), 1.84 (1M, brd, J = 11.4
Hz), 1.72 (4H, m), 1.83 (4MH, m), 2.92
(1H, br), 3.07 (1H, 1, J = 12.0 Hz), 850
(2, d, =82 Hz), 728 (1H, §, J =82
Hz), 8.05 (1H, s), 8.80 (1M, br), £.00 (1H,
be), 0.01 (1H, 8), 9.73 (H,d, J= 11.7
He), 11.74 (14, 8), 13.12 (1, br).

312 [51501

31-21 311.03

478

{300 MHz, DMSO-d8j; 0.33 (21, m), 0.58|
(2H, m), 127 (14, m), 1.93 (4H, m), 2.91
(1H, m), 307 (1H, £, J = 120 Hz), 339
(2H, br), 344 (2H, od, J = 4.7, 8.0 Hx),
3.58 (24, &d, J » 8.4, 5.7 Hz), 6.55 (2H,
d, J =82 Hz), 728 (1H, L J » 8.2 Hz),
8.07 (1H, 3), 0.02 (1H, 8), .79 (1H, d, J
n 5.4 Hz}, 11.82 (1H, ), 13.13 (11, br).

475

(800 MHz, DMSO-d6): 0.34 (2H, m), 0.58
(2, m), 0.7 (2H, m}, 1.28 (1H, m), 1.81
(4H, m), 283 2H, m), 8.07 (1H, 4, J »
12.0 Hz), 8.80 (2H, d, Ju 8.2 Hy), 728
(1H, & J= 82 Hz), B.06 (1H, 8), 8.90 {1H,
), 0.68 (1H, d, J » 4.4 Hz), 11.78 (1H,
8), 13.13 (1H, br).

CEEE

(500 Mz, DMSO-GBx 0.33 (2H, m), 0.56 r

(2H, m), 126 (1H, m), 1.74 2H, m), 1.87
- 2.05 (8H, m), 281 (1H, m), 3.05 (1H. 1,
J = 12.3 Hz), 448 (TH, m), 859 (M, d,J
= 8.2 He), 7.28 (1H, {, J » 8.2 Hz), 8.08
(1H, 8), 8.89 (1H, 5), 8.84 (1H,d, J = 7.8
Hz), 11.78 {1H, s), 13.13 (1H, br).

i,
G
L oaap
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31-23

(500 MHz, DMSO-dB): 0.34 (2H, m), 0.56
(24, m), 1.28 (1H, m), 1.50 (2H, m), 1.62
(2H, m), 171 {2, m), 1.88 -1.99 (8H,
m), 2.92 (1H, m), 3.08 (1H, & J = 12.0
Hz), 6.59 (2H, d, $ = 8.2 H2), 728 (1H, 4,
J = 8.2 Hz), B.08 (1H, s), 8.01 (1H, s},
0.72 (1H, d, I = 8.9 Hz), 11.77 (1H, 8),
13.12 (1H. br).

31-24

567.43 |531

(500 Mz, DMSO-d8): 0.34 (2H, m), 0.58
(2H, m), 1.28 (1H, m), 1.30 (10H, m),
1.87 -1.98 (8H, m), 2.90 (1H, m), 3.08
(1H, t, J = 11.7 Hz), 4.07 (1H, m), 8.58
(2H,d, J=85 Ha), T20 (H. L U= @S
Hz), 8.08 (1H, s), .01 (1H, 8), .78 (1H,
d, J=7.0Hz), 11.78 (1H, 5), 13,12 (1H,
br)-

31-28

|541.10 [505

(500 MHz, DMSO-aB): 0.34 2H, mj, 0.56|
(2, m), 0.90 (8H, t, J = 8.2 Hz), 1.27

(1H, m), 151 (2H, m), 1.81 {2H, m), 1.88
-1.90 (4H, m), 2.2 (1H, m), 3.07 (1H. L J]
= 12.0 Hz), 6.80 (2H, d, J» B2 H2), 7.28
lﬁl-l.t..uuru).m(m.-).wuﬂ.

br), 8.58 {1H, br), 5.03 (1H, 8), 8.54 (14,
d, J=B8.8 Hz), 11.78 (1H, 8}, 13.12 (1H,
br).

31-28

9

[588.15

31-27

FREELE

1(500 MHz, DMSO-d8): 0.34 (2H, m), 0.58|
{2H, m), 0.90 (8H. t, Jn 73 Hz), 1.25-
1.54 (3H, m), 1.88 -1.99 (4H, m), 2.92
(1H, m), 3.08 (1H, &, J = 12.3 Hz), 4.07
(1H, m), 6.58 (2H, d, J = 8.3 Hz), 7.28
(1H, t, J = B2 Hz), 8.07 (1K, &), 8.89 [1H,
br), 8.00 (1H, br), .03 (1H, 8}, .59 (1H,
d, J = 8.1 Hz), 11.78 {1H, 8, 13.11 (1H,
br).

(500 M-z, DMSO-d6): 0.34 (2H, m), 0.57
(2H, m), 127 (tH, m), 1.58-1.98 (4H,
m), 282 (1H, m), 3.08 (1H, 1, J = 12.3
Hr), 4,28 (2M, m), 6.80 (2H, d, J = 8.2
Hz), 7.27 {1H, ¢ J = 8.2 Hz), 8.08 {1H, 8),
8.07 (1H, 8), 10.12 1M, ¢, S = BB Hx),
11.78 (1H, &), 1326 (1H, br).

LI -

s rtleer

13



10

15

20

WO 02724679 PCT/EP01/10405

-236 -
Example 32-1
With the use of the starting compound 1G, 2B, and other materials, tert-butyl 3-(2-
gmino-3-cyano-6-{2-{(cyclopropylmethoxy)-6-[(4-methoxybenzyloxylphenyl}-4-

pyridinyl)-1-piperidinecarboxylate was prepared in a similar manner as that of the
step (1) of Example 1-1.

-

- To a solution of tert-butyl 3-(2-amino-3-cyano-6-{2-{cyclopropyimethoxy)-6-[(4-

methoxybenzyloxy]phenyl}-4-pyridinyl)-1-piperidinecarboxylate (0.580 g 0.999
rmol) in triethyl orthoformate (1.2 ml) was added ammmopivm sulfate (0.004 g,
0.030 mmol), and the mixture was stirred at 150 °C for 2 hrs. After cooled to room
temperature, EtOH (1.5 mL) and a solution of NH; in EtOH (8.6 N, 0.5 mL) wero
added successively. The mixture was stirred at room temperature overnight and
concentrated under reduced pressure. The residuc wes triturated with hexane and

isopropyl ether; mid dried under. reduced pressure to give tert-butyl 3-(2-{[(1E)-

aminomethylidens]amino}-3-cyano-6- {2-(cyclopropyl-methoxy)-6-[(4-methaxy-
benzyl)oxylphenyl}-4-pyridinyl)-1-piperidinecarboxylate as a brown solid (0.543 g,
yield; 89%). -

~
&
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To a solution of tert-butyl 3-(2-{[(1LE)-aminomethylidenc]amino}-3-cyano-6-{2-
(cyclopropylmethoxy)-6-{(4-methoxybenzyl)oxylphenyl}-4-pyridinyl)-1-piperidine-
carboxylate (0.130 g, 0.289 mmol) in MeOH (5 mL) and tolnene (5 mL) was added
trifluoroacetic acid {0.01 mL). The mixture was allowed to stand for 20 days and
concentraied under reduced pressure, Purification by column chromatogrephy on
silica gel (CH;Chb/MeOB 50:1 to 20:1) gave tert-butyl 3-(4-emino-7-{2-
(cyclopropylmethoxy)-6-[(4-methoxybenzyDoxy]-phenyl}pyridof2,3-dJpyrimidin-5-
yl)-1-piperidinecarboxylate as a colorless oil (0.026 g, yield; 15%).

Then the benzyl moiety and tert-butyl carbamate were removed in a similar mamer
2s described in the step (2) of Exsmplo 254 to give 2-f4-amino-5-(3-piperi-
dinyl)pyrido[2,3-dlpyrimidin-7-yI}-3-{cyclopropyimethoxy)phenol hydrochloride as
a yellow powder (0.004 g, 24%).
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Molecular weight: 391.48

Mass spectrometry: 392 (M + H)"

In vitro activity grade: C

Cellular activity grade: (A549)-B

'H-NMR (500 MHz, CDCI3): 041 — 047 (2H, m), 0.65 — 0.77 (2K, m), 0.77 - 0.92
(1H, m), 1.32 - 1.42 (1H, m), 1.78 - 1.84 (1H, m), 1.84 — 1.97 (2H, m), 2.15 ~2.24
(1H, m), 2.72 (1, dd, T = 2.8, 12.0 Hz), 2.80 — 2.88 (m, 1H), 3.16 — 3.26 (1H, m),
3.34-3.46 (2H, m), 391 (2H, 4, J = 6.9 Hz), 5.95 (2H, br 5), 6.42 (1H, dd, J = 1.0,
8.2 Hz), 6.73 (1H, dd, 7 = 1.0, 8.2 Hz), 7.23 - 7.26 (1H, m), 8.63 (1H, s), 8.69 (1H,
5), 15.00 (1, br).

Example 33-1

¢

To a solution of oxalyl chloride (3.63 g, 28.6 mmol) in acetonitrile (5.00 mL) at
room temperature was added DMF (5.00 mL). After 10 mimites, a solution of 2-(4-

_ methoxyphenyimethoxy)acetophenone (3.33 g, 13.0 :_nmol)(starﬁng compound 1D)

in DMF (50 mE) was added, and the stirring was continued ovemight To the
reaction maixture were adde malononitrile (1.03 g, 15.6 mmol) and EtsN (725 mL,
52.0 mmol) successively, and the stirring was continned ovemnight. The reaction
mixture was poured into water, and then extracted with ether, The separated orgamic
phase was washed with brine, and dried over MgSO,, filtetred and concentrated
under reduced pressure. The residne was purified by column chromatography om
silica gel (CHCL) to give 2-(22)-3-(dimothylamino)-3-{2-[(4-methoxybenzyl)-
oxy]phenyl}-2-propenylidene)malononitrile (127 g yield; 27%).

N
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To a cold (-78 °C) sohition of 2-((2Z)-3-(dimethylamino)-3-{2-[(4-methoxy-
benzyl)axy]phenyl}-2-propenylidene)malononitrile (1.26 g, 3.51 mmol) in MeOH
was added liquid NHj, and the mixture was heated at 120 °C in a sealed tube
overnight. After cooled to room temperature, the reaction mixture was poured into
water and the resulting mixture was extracted with ethyl acetate. The separated
organic phase was washed with brine, and dried over MgSO,, filtered, and
concentrated under reduced pressure. The crude material was purified by colhmmn
chromatography on silica gel (hexane:ethyl acetate, 70:30) to give 2-amino-6-({2-
[(4-methoxybenzyl)oxylphenyl}nicotinonitrile (0.050 g, yield; 4.3%).

G — 5

A mixture of 2-amino-6-({2-{(4-methoxybenzyloxylphenyl)nicotinonitrile (0.050 g,

0.151 mmol), trifluoroacetic acid (3.00 mL), anisole (0.50 mL) and water (0.50 mL)
was stirred st room temperature overnight. The reaction rititure was diluted with
toluene, and concentrated under reduced pressure. The residue was dissolved in
THF, and then hexane was added to give precipitates. Thepmup:tnum

collected by filtration 2hd washed with hexane, and then dried wnder reduced

pressure to give 2-amino-6-(2-hydroxyphenyDnicotinonitrile. (0.026 g, yield; 82%)

Molecular weight: 211.23
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Mass spectrometry: 212 (M + B)*
In vitro activity grade: B
Cellular activity grade: (A549)-B

. 'H-NMR (500 MHz, DMSO-d6): 6.87-—6.92 (2H, m), 7.31 — 7.39 (4H, m), 7.94 (1H,

d, T =83 Hz), 8.01 (1H, d, J = 8.3 Hz), 13.38 (1H, br s).

Example 34-1

e e

(1) To a solution of 2-(benzyloxy)acetophenone (5.66 g 25 mmol)( starting
compound 1A) in toluene (40 mL) were added carbon disulfide (6.0 mL, 99.8 mmol)
and methyl iodide (10 mL, 245 mmol). To the mixture, sodium hydride (60%
suspension, 2.00 g, 50 mmol) and N,N-dimethylacetamide (10 mL) were added. The
resulting mixture was stirred at room temperature for 1.br, and refluxed for 2 hrs.
Aﬂucooledhmomtmpmhne.thﬁmﬁonmiﬂmmspuﬁﬁonedhetwem

- CHyCl, and water. The organic phase was separated and washed with water, dried,

and coficentrated under reduced pressure. The residual solid was triturated with
diisopropyl ether to give '1-[2-('benzyl)ph=nyl]-3,3_-_bis(methylthio)-2-pmpene-1-one
as a light yellow solid (5.17 g, vield: 63%).

%ﬁ.ﬁ; w[:_f%
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(2) To a suspension of cyanoacetamide (1.27 g, 15.1 mmof) in 2-propanol (50 mL)
was added sodium hydride (60% suspension, 0.605 g, 15.1 mmol). The mixture was
stired at room temperature for 10 min. To this mixture, 1-{2-(benzyljphenyl]-3,3-
bis{methylthio)-2-propene-1-one (5.00 g, 15.1 mmol) was added in one partion. The
resulting mixture was refluxed for 4 hrs. After being cooled to room temperature, the
mixture was diluted with IN HCL The resulting precipitates were collected by
filtration and washed with EtOH to give 6-[2-(benzyloxy)phenyl]-4-(methylthio)-2-
oxo-1,2-dihydro-nicotinonitrile as a yellow crystalline solid (4.43 g, yield; 84%).

(3) To a cold (0 °C) solution of 6-[2-(benzyloxy)phenyl]-4-(methylthio)-2-oxo0-1,2-
dihydro-nicotinonitrile (4.00 g, 115 mmol) in CH;Cl; was added m-chloroper-
benzoic acid (mCPBA) (69%, 3.45 g, 13.8 mmol) in one portion. The reaction
mixture was stirred at 0 °C to room temperature for 1 hr, quenched with saturated
NaHCO; solution (80 mL) incloding Na;$;05-5Ha0 (5 g), and diluted with CH;Cl,.
The separated organic phase was washed with saturated NaHCO; solution, dried over
N#;SO;, filtered, and concentrated under reduced pressure. The residual solid was
triturated with diisopiopyl ether to give 6-[2-(benzyloxy)phenyl}-4-(methylsulfimyl)-
2-oxo-1,2-dihydro-nicotinonitrile as a yellow solid (4.00 g, yield; 96%). '

P22
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(4) A mixture of 6-[2-(benzyloxy)phenyl]-4-(methylsulfinyl)-2-oxo-1,2-dihydro-3-
pyridinecarbonitrile (2.97 g, 8.16 mmol), bromoacetamide (1.27 g, 921 mmol), and
K;CO; (1.43 g, 10.4 mmol) in DMF (30 mL) was stirred at 60 °C for 1.5 hrs. The
reaction mixture was poured into water, and the resulting precipitates were collected
by filtration. The solid obtained was washed with acetone to give 2-{[6-[2-
(benzyloxy)phenyl]-3-cyamno-4-(methylsulfinyl)-2-pyridinyljoxy}acetamide as a solid
(2.09 g, yield; 61%).

(5) A mixture of 2-{[6-2-(benzyloxy)phenyl]-3-cyano-4-{methylsulfinyl)-2-
pyridinyljoxy}acetamide (300 mg, 0.71 mmol) and morpholine (1.0 mL) was stirred
at 130 °C for 1 br, and then water was added. The resulting precipitates were
collected by filtration and dried under reduced pressure to give 2-{{6-[2<(benzyl-
oxy)phenyl}-3-cyano-4-(4-morpholinyl)-2-pyridinyi]oxy} acetamide 2s a yellow solid
(304 mg, yield; 96%).

(6) To a solution of 2-{[6-{2-(benzyloxy)phenyl]-3-cyano-4-(4-morpholinyl)-2-pyri-
dinyljoxy}acetamide (318 mg, 0.72 mmo}) in DMF (1 mL) was added K2CO; (198
mg, 1.43 mmol), and the mixture was stirred at 130 °C for 24 hrs. The mixiure was
partitioned between ethyl acetate and water. The crganic phase was washed with
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brine, dried over Na;SOy, and concentrated under reduced pressure. Purification by
column chromatography on silica gel (hexane/ethy] acetate = 3/1 to 2/1) followed by
trituration with diisopropyl ether gave 2-amino-6-[2-(benzyloxy)phenyl}-4-(4-
morpholinyTnicotinonitrile as a white solid (141 mg, yield; 51%): '

P O

(7) Then the benzyl moicty was removed in a same manner as described in the step
(2) of Example 1-1. The residue was triturated with Et;O and dried under reduced

10 pressure to give 2-amino-6-(2-hydroxyphenyl)-4-(4-morpholinyl)nicotinonitrile as a
solid (68 mg, yield; 76%).

Molecular weight: 296,33
Mass spectrometry: 297 (M + H)*
15 In vitro activity grade: B
Cellular activity grade: (A549)-C :
'H-NMR. (300 MHz, DMSO-d6): 3.44 — 3.54 (4H, m), 3.68 - 3.78 (4, m), 6.77 -
6.90 (3H, m), 7.08 (2H, br 5), 7.25 ~ 7.35 (1K, m), 7.92 — 8.00 (1H, m), 13.77 (1H,

20
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A mixture of 2-{[6-{2-(benzyloxy)phenyl]-3-cyano-4-(methylsulfinyl)-2-pyridinyl}-
oxy}acetamids (500 mg, 1.19 mmol), which was obtained in the step (4) of Example
34-1, and iscnipecotamide (228 mg, 1.78 mmol) in DMF (2 mL) was stirred at
130°C for 5 brs. After cooled to room: temperature, the mixture was partitioned
between ethyl acetate and water. The organic phase was washed with brine, dried
over Na,SO; and concentrated under reduced pressure to give 1-{2-(2-amino-2-
oxoethoxy)-6-[2-(benzyloxy)phenyl]-3-cyano-4-pyridinyl}-4-piperidinecarboxamide

as a solid (485 mg, yield; 84%).

A mixture of 1-{24(2-amino-2-oxoethaxy)-6-[2-(benzyloxy)phenyl}-3-cyano-4-
pyridinyl} -4-piperidinecarboxamide (485 mg, 1.00 mmol) and K;CO; (280 mg, 2.03
mmol) in DMF (2.5 mL) was stirred at 130 °C for 28 hrs. After cooled to room
temperature, the mixture was dilited with water, snd the resulting precipitates were
collected by filtration, 'IhsprempmteswmwashedmthEtOHdeHaChtogwe

1- {2—mmo-6-[2-(bmzyhxy)phmyl]—34ym+pmdmyl}4—p1pmdmmboxmde

as 8 solid (119 mg, yield; 28%).

1
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Then the benzyl moiety was removed in a similar manner as that of the step (2) of

Example 1-1 to give 1-[2-amino-3-cyano-6-(2-hydroxyphenyl)-4-pyridinyl]-4-
piperidinecarboxamide as a solid (19 mg, yield; 36%).

Molecular weight: 337.38

Mass spectrometry: 338 (M + H)"

In vitro activity grade: B

Cellular activity grade: (A549)-C

"H-NMR (300 MHz, DMSO-d6): 1.58 - 1.77 (2H, m), 1.77 ~ 1.90 (2H, m), 2.30 —
2.46 (1H, m), 2.98 ~ 3.15 (2H, m), 397 (2H, d, I = 12.8 Hz), 6.73 - 6:90 (4H, m),
7.10 (2H, s), 7.22 - 7.36 (2H, m), 7.94 (1H, d, T = 7.2 Hz), 13.85 (1H, 5).

Example 34-3

SATaEAY

To a solution of 1-{(benzyloxy)carbonyl]-3-piperidinecarboxylic acid (3.00 g, 11.4
mmol) and Et;N (1.56 mL, 11.4 mmol) in +BuOH (30 mL) was added diphexyl
phosphoiyl azide(DPPA) (246 L, 11.4 mmol), and the mixture was refhuxed for 21
hrs. After cooled to Toom temperature, the mixture was concentrated under reduced
pressure, snd the residue was partitioned between ethyl acetate and & saturated
aqueous NaHCO, solution. 'I'heorganicphmvnswashed@g‘uﬂntedaqmous
NeHCO; solution and brine, dried over Na;SOs, and concentrated under reduced
pressure. Purification by columm chromatography on silica gel (hexane/ethyl acetste

- = 4/1 to 3/1) gave benzyl 3-{(tert-butoxycarbonyl)amino]-1-piperidinecatboxylate

. asolid (2.22 g, yicld; 58%).

Pay



10

15

20

WO 0224679 PCY/EP01/10403
- 246 -

AR

A mixtore of benzyl 3-[(tert-butoxycarbonyl)amino}-1-piperidinecarboxylate (2.25 g,
6.73 mmol) and 10% PA/C (0229 g) in EtOH (20 mL) was stired at room
temperature under & hydrogen atmosphere (1 atm) for 14 brs. The catalyst was
removed by filtration through Celite®, and the filtrate was concentrated under
reduced pressure to give tert-butyl 3-piperidinylcarbamate as a solid (122 g, yield;
91%).

The resulting tert-butyl 3-piperidinylcarbamate and 2-{[6-[2-(benzyloxy)phenyl]-3-

cyano-4-(methylsulfinyl)-2-pyridinylJoxy}acetemide were used as starting materials
. to prepare 2-amino-4-(3-amino-1-piperidinyl)-6-(2-hydroxyphenylnicotinonitrile

hydrochloride in 2 similar menmer as deseribed in Example 34-1,

NH; EHO!

Molecular weight: 345.83_,
Mass spectrometry: 310 (M + H)*
In vitro sctivity grade: B _
Cellular activity grade: (A549)-B
"H-NMR (500 MHz, DMS0-d6): 1.59 —.1.76 (2H, m), 1.82 — 1.95 (1H, m), 2.02 -
2.14(1H, m), 3.27 - 3.50 (3B, m), 3.90 — 4.05 (1H, m), 4.08 — 422 (1H, m), 6.80
(1H, 5), 6.92 (15, t, J = 7.6 Hz), 6.96 - 7.06 (1H, m), 7.37 (1H, t, J = 6.9 Hz), 7.79
(3H, br &), .39 (3H, brs), 1325 (1H, brs).
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- A mixture of 2-{[6-[2-(benzyloxy)phenyl]-3-cyano-4-(methylsulfinyl)-2-pyridinyl]-
oxy}acetamide (500 mg, 1.19 mol), which was obtained in the step (4) of Example
34-1, and tert-butyl 3-amino-1-piperidinecarboxylate (555 mg, 2.77 mmol) in DMF
(0.6 mI,) was stirred at 130 °C for 24 hrs. After cooled to room temprature, the
10. mixture was partitioned between ethy! acetate and water. The organic phase was
washed with water and brine, dried over Na;SO,, ﬁliued,andconcentatedunda
reduced pressure, Purification by silica gel column chromatography (hexane/ethyl
acetate = 1/1) gave tert-butyl 3-({2-(carbamoyimethoxy)-6-[2-(benzyloxy)phenyl]-3-
cyano-4-pyridinyl} smino)-1-piperidinecarboxylate as a foam (360 mg, yield; 64%).
15

T ~ With the use of the resulting compound, 2-amino-6-(2-hydroxyphenyl)-4-(3-
-F piperidinylsmino)nicotinonitrile bydrochloride was prepared in & similar manner as
described in Enmple_34-2. -

20
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Mass spectrometry: 310 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-A

'H-NMR (300 MHz, DMSO-d6): 1.68 — 2.06 (4H, m), 2.66 — 2.96 (2H, m), 3.17 —
3.38 (2H, m), 4.23 (14, brs), 6.73 (1H, s), 6.92 (1H, t, T = 7.5 Hz), 7.01 (1H, d, ] =
7.5 Hz), 7.37 (1H, t, I = 7.5 Hz), 7.55 (3H, br), 7.78 (1H, d, J = 7.5 Hz), 9.20 (2H, br
8), 13.20 (1H, br).

Example 34-5 to 34-19

According to the similar synthetic procedure of Example 34-1 to 34-4, compounds
shown in Table 12 were prepared.
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Table 12

In
Ex, No [Structure welght Mass mAMI HMR
D

20438 |285 (300 AtHz, DMSO-dB); 1.84 (8H, br a),
348 (SH, bra), 6.78 {1H, #), .78 -8.89
{(2H. m), 8.98 (1H,bre), 728 (1H, ¢, J =
72 Hz), 7.83 {1H. d, J = 7.2 Hx), 13.88
{1H, brs).

m}, 1.71 - 1.87 (1H, m), 1.01 (3H, 8),
1.87 - 202 (1H, m), 2.37 - 2.54 (1H, m),
2.04 - 3,08 (1H, m), 3.09 (1H,dd, J=
113, 12.8 Hz), 3.85 - 4,04 (2H, m). 8.78 -
6.92 (4H, m), 7.01 (2H, 9), 724 -T23
(1H, m), 7.34 {1H, brs), 795 (1H,d, I =
7.2 Hz), 11.92 {(1H, br).

3407 3583 [310 [A (8 [(500 MHz, DMSO-d} 1.80 (2H, bra),
o 1.96 (2H, brs), 2.88 (2H, brs), 3.31 (2H,
br 8), 4.07 (1H, br 8), 8.67 -&.75 (1H, m),
8.60 - 8.99 (TH, m), 7.04 (1H, br 3), 7.30
- 74T (14, m), 7.83 (1H, brs), 7.81 (3H,
br), 8.84 (1H, br 8), 5.00 {(IH, br 8), 12.54

(1H, ).

34-08 ; 36744 |338 |C |C  [(300 Mz, DMSO-d8)y 1.40- 1.71 (2H,

310 B uB (500 MHz, DMSO-d8): 2.20 {2H, br s),
3.24 (2H, br 5), 3.38 (21, brs), 3.91 (2H,
br s), 4.09 (2H, br 5}, 8.86 (1H, 8), 8.84
(1H, L J=7.5Hz), 703 (1H,d,J= 78
Hz), 7.37 (1H, 4, J 2 7.9 Mz), 7.68 {1H, d,
\J = 7.3 Hz), 7.84 {2H, br), 6.36 (2M, br 9),
13.15(1H, br).

Cﬁ{fl

33181 (206 |A |B  [(500 M-z, DMSO-d8): 3.28 (41, bra),
3.80 (41, br s), 6.86 (14, 8), 692 (1H, ¢,
J = 7.5 Hz), 6.93 -7.03 (1H, m), 7.38
(1H, t, J = 7.5 Hz), 7.70 (1H, bn), 752
(1H, d, J 2 7.5 Hz), 8.57 (24, br).
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34-10 30577 12710 |A |A

(500 Mz, OMSO-06) 2.62- 3.07 (2H, |

m), &71(2H, brs), 871 (1H,. d, J=2.8
Hz), 8.04 (1H, 1, J = 7.8 Hx), 7.03-7.11
(1H, m), 738 (1H, £ J n 7.8 Mz), 7.7
(1H. br a), 7.95 (3H, br), 8.13 (3H, bre),
12.88 {1H, bs).

-1 31880 [284¢ |A {500 MHz, DMSO-06Y. 1.81 - 1.08 (2H,
m), 2.79 - 2.81 (2H, m), 3.45 - 3.63 (2H,
m), 8.67 (1H, s}, 8.82 - 6.98 (1H, m),

7.10 (1H, d, J m 82 Hz), 7.35 - 743 [1H,
m), 7.88 (1H, d, J = 7.8 Hz), 7.85 - .55

(8H, m), 12.80 (1H, br).

3412 31900 [284 |A |A  [(000 Mz, DMSO-8)E 2,55 - 261 @H, |
m), 3.08 (2H, b #), .77 (2H, bra), A.73
(1H, 8), 0.04 (1H, b, J = 7.8 H&), 712 -
7.11 (1H, m), 7.8 (1H, ¢, J= 7.6 Hz), st
7.74 (1H, br), 7.96 (2H, br), 6.08 {2, br),
12.99 (1H, br).

T

M-13 39590 (360 |[A [|A (500 MHz, DMSO-df) 3.11 (2H, br s},
3.77 - 1.83 (2H, m), 4.15 - 4.23 (24, m),
A.78 (1H, 8), .90 - .68 (1H, m), 7.00
(1H, d, J = 8.2 Hz), 7.33 - 748 {4H, m),
7.55 - 7.64 (2H, m), 7.868 - 7.79 {14, m),
7.88 (3H, br), 0.57 @K, br e), 12.97 (tH,
br)

34-14 7888 [340 A (500 MHz, DMSO-d6): 0.28 - 0.37 (2H,
m), 0.44 - 0.55 (2H, m), 1.11-1.20 (1H,
m), 2.85 (2H, br &), 3.63 (2H, br a), 354
(2H, d, J = 8.9 Ha), 8.51 - 8.72 (3H, m),
728 (1H, §, J 2 8.4 Hz), 7.73 - 8.35 (8H,

m), 1038 (1H, br), 12.89 (1H, br).

T R R R R
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M-13 48589 430 |A A  |(500 MHz, DMSO-dB) 0.28 - 0.37 (2H,

m), .44 -0.55 (24, m), 1.10 - 1.2 (1H,
m), 3.1 (2H, bre), 3.74 (2H, brs), 1.85
(2H, d, J = 6.8 Hz), 4.18 (2H, brs), 8.50 -
8.74 (3H, m), 7.22-7.32 (1K, m), 7.39 -
7.48 (3H, m), 7.52-7.58 (2H, m), 7.88
and 8.21 (2H, br), 9.21 and 10.35 (2,
br), 12.81 (1H, br).

:

34-18 44351 44 |A A |{500 MHz, DMSO-d8): 0.25- 0.37 (2H,

m), 047 - 0.57 {2H, m), 1.22- 1,33 (1H,
m), 341 - 3.54 (4H, m), 3.83 (2H,d, I =
8.9 Hz), 6.30 - 6.49 (2H, m), 6.80 - 7.00
(O, m), 7.4 (tH. LJ=82 H2), 7.23
(1H, bra), 7.43 (2H, £, J» 73 H), 7.51
(1H,4J=7.3Hz) 7.80 (M, d, J=7.3
Hz), 8.62 (1H, bra), 14.39 {1H, br).

47958 [480 [A [C  [(500 MHzZ, OMSO-0): 0.25 - 0.38 (aH,
m), 0.47 - 0.58 {2H, m), 1.18-1.30 (1H,
m), 288 (2H, g, J= 6.0 H2), 3.33 (2H, g,
J = 8.0 Hz), 3.52 (2H, d, J = 8.9 Hz), B.40
'wﬂﬂm)-amﬂH-'-J'Mm
8.76 {2, 8}, 7.07 (1H, 8}, 7.13 {1H. L, U=
82 Hz), 7.52 (2H, 1. Ja T3 Hy), 7.59

{1H, L JoT3HE). 7.75(2H,d, I=73

Hz), 7.80 (1H, , J = 8.0 Hx), 1428 (1H,
bra).

M-17

Ty

18 35852 (49 |A |A |(500 Mrz, DMSO-d6) 0.26- 0.37 (2, |

m), 0.50 - 0.62 (2H, m), 1.22 - 1.34 (1H,

m), 3.35 (4H, brs), 3.83 (2H,d, /= 6.9
Hz), 633 (1H, br 8), 6.40 - 8.48 (2H, m),
8.80 (2H, br), 8.85 - 8.92 (1H, m), 7.10 -
725 (4H, m), 7.37 (M, d, )= 78 Hz),
8.57 (1H, 8), 14.44 (1H, br).

34-16 W14 (382 A [A (300 MHE, COCIA) 0.31- 041 (2, m),
0.60 - 0.70 (2H, m), 1.21 - .38 (14, m),
1.98 (3H, 3), 340 - 3.50 (4H, m), 1.54
(2H, d, J = 7.2 Hz), 5.80 (2H, brs), 6.1
(1H, be a), 8.37 (1H, d, J = 8.3 Hz), 8.53
(1H,d,Ja 8.3 Hz), 7.13 (1N, L, I= 83
Kz), 7.35 (1H, 8), 748 (1H, br 5), 14.44
(1M, bra).

ek
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To a suspension of potassium tert-butoxide (0.809 g, 6.128 mmol) in THF (5 mL)
was added a solution of 1-{2-(cyclopropylmethoxy)-6-((4-methoxybenzyDoxy]-
phenyl}ethanone (1.00 g, 3.064 mmol)(starting compound 1G) in THF (5 mL)
followed by carbon disulfide (023 mL, 3.83 mmol) and methyl iodide (0.57 mL,
9.19 mmol) successively. The resulting mixture was stirred at room temoperature for
40 min, and then partitioned between ethyl acetate and water. The orgenic phase was
washed with brine, dried over N2;SQ,, filtered, and concentrated under reduced
pressure. Purification by cohimn chromatography on silica gel (hexane/ethyl acetate
4:1 to 3:1) gave 1-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyloxylphenyl}-3,3-
bis(methylsulfanyl)-2-propene-1-one as a pale yellow oil (0.825 g, yield; 63%).

To & suspension of NaH (60%, 0.056 g 1.39 mmol) in THF (3 mL) was added a
solution of t-butyl cyanoacetate (0.197 g, 1.392 mmol) in THF (1 mL) in cne portion.
After 10 min, & solation of 1-{2-(cyclopropyimethoxy)-6-{(4-methaxybenzyl)-
oxylphenyl}-3,3-bis(methylsulfanyl)-2-propene-1-one (0.500 g, 1.16 mmol) in THF
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(3 mL) was added followed by dibenzo-18-crown-6 (0.013 g, 0.035 mmol). The
resulting mixture was refluxed for 4 hrs. After cooled to room temperature, the
mixture was partitioned between 0.1 N acetic acid solution and CH;Cl;. The organic
phase was scparated, dried over Na;SO,, filtered, and concentrated uvnder reduced
pressure. The residnal oil was dissolved in 1,2-dichloroethene (1 mL) and acetic acid
(1 mL), and ammonium acetate (1.20 g, 15.57 mmol) was added. The mixture was
stirred at 120 °C for 0.5 hrs. After cooled to room temperature, the mixture was
partitioned between ethyl acetstc and saturated aqueous NaHCO; solution. The
organic phase was washed with saturated aqueous NaHCO; solution and brine, dried
over Na;SO,, filtered, and concentrated under reduced pressure. Purification by
colunm chromatography on silica gel (hexane/ethyl acetate 4:1 to 3:1) gave tert-butyl
2-amino-6- {2-(cyclopropylmethoxy)-6-{(4-methoxybenzyl)oxylphenyl}-4-(methyl-
sulfanyl)nicotinate ag an pale yellow oil (0.177 g, yield; 29%). :

To 2 cold (0 °C) solution of tert-butyl 2-amino-6-{2-(cyclopropylmethoxy)-6-[(4-
methoxybenzyl)oxyjphenyl}-4-(methylsulfanyDnicotinate (1.72 g, 3.30 mmol) in

CH;Cl; (20 mL) was added m-CPBA (69%, 0.82 g, 3.30 mmol). The reaction -

mixiure was stirred at 0 °C for 15 min, quenched with saturated aqueons NaHCO,
solution(ZOmL)cmi:&ng_NhS;Q(l g). The organic phase was separated, dried
over NagSO,, filtered, and concentrated wnder reduced pressure. Purification by

b

(>3

column chromatography on silica gel (hexane/ethyl acetate = 3:2 to 1:1) gave solid, . .

whichmtiﬂnmduﬁﬂlethylmmddimpmyldhutogiwtu‘t-hﬂyll

_mm&{Z{mbpmpylmethmw}G{(*methoxybmyl)mlphmvl}Hmeﬂwkﬂ-

ﬁnyl)mcohnateas a white powder (1.112 g, yield; 63%).
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A mixtwe of tert-butyl 2-amino-6-{2-(cyclopropylmethoxy)-6-[(4-methoxy-
benzyDoxy]phenyl}-4-(methylsulfinyDnicotinate (0.118 g, 0.219 mmol}) and
ethylenediamine (0.25 mL) was stirred at 100 °C for 8 hrs. After cooled to room tem-
perature, the mixture was partitioned between ethyl acetate and water. The separated
organic phase was washed with brine, dried over Na;SO,, filtered, and concentrated
under reduced pressure. The residue was dissolved in CH>Cl; (2 mL), and di-tert-
butyl dicarbonate (0.060 g, 0.275 nmunol) was added. The mixture was stirred at room
temperature for 2 hrs and concentrated under reduced pressure. The residue was
purified by column chromatography to give tert-butyl 2-amino-4-{{2-{(tert-
butoxycarboxyl)amino]ethyl} amino)-6-{2-(cyclopropylmethoxy)-6-[(4-methoxy-
benzyDoxylphenyl}micotinate as a foam (0.121 g, 92%).

- X
K B 1k

To a cold (0 °C) solution of tert-butyl 2-nnﬁm-4-({2-[(t=:t—bﬁtoxyurbonyl)—
smino]ethyl} amino)-6-{2-(cyclopropyimethoxy)-6-[(4-methoxybenzyloxy]phenyi}-
nicotinate (0.113 g, 0.178 mmol) in THF (5 mL) was added & solution of Vitride®
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(3.4 M, 1.0 mL, 3.4 mmol). The mixture was stirred at 0 °C for 0.5 hrs, quenched
with saturated aqueous potassium sodium tartaric acid solution, and then partitioned
between ethyl acetate and water, The organic phase was washed with brine, dried
over Na;SO,, filtered, and concentrated under reduced pressure to give a solid, which
was triturated with ethyl acetate and diisopropyl ether to give tert-butyl 2- {[2-amino-
6-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy]-phenyl}-3-(hydroxymethyl)-
4-pyridinyl)amino}ethylcarbamate as a pink solid (0.078 g, yield; 78%).

To a cold (0 °C) solution of tert-butyl 2-{[2-amino-6-{2-(cyclopropylmethoxy)-6-
[(4-methoxybenzyl)oxy]phenyl}-3-(hydroxymethyl)-4-pyridinyl]amino} ethyl-

carbamate (0.050 g, 0.089 mmol) and Et;N (0.074 mL, 0.531 mmol) in THF (10 mL)

was added triphosgene (0.013 g, 0.044 mmol) in one portion. The mixture was stirred
at 0 °C for 1 hr, and then partitioned between ethyl acetate and water. The organic
phase was washed with brine, dried over Na;SO,, filiered, and concentrated under
reduced pressure. Purification by cohumn chromatography on silica gel (ethy] acetate)
gave tert-butyl 2(7-{2-(cyclopropylmethoxy)-6-{(4-methoxybenzyl)-oxylphenyl)-
2-oxo-1.4-dﬂ1ydro—2H—pyrido[2,3-d][l.3]0xnzin-5-yl)amino]ct!1ylcubamate as color-
less oil (0.036 g, yield; 69%). )

139
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mfh. HA

To a solution of tert-butyl 2-[(7-{2-(cyclopropylmethoxy)-6-{(4-methoxybenzy)-
oxylphenyl}-2-oxo-1,4-dihydro-2H-pyrido(2,3-d][1,3Joxazin-5-yl)amino]ethyl-
carbamats (0.032 g, 0.054 mmol) in 1,4-dioxane (1 mL) was added 4N HCl in 1,4-
dioxane (1 mL). The mixture was stired at room temperature ovemight. The
resulting precipitate was collected by filtration, washed with ethy] acetate to give 5-
[(2-eminoethyl)amino}-7-{2{(cyclopropylmethoxy)-6-hydraxyphenyl]-1,4-dihydro-
2H-pyrido[2,3-d]{1,3]oxazin-2-one hydrochloride as a solid (0.013 g, yield; 59%).

Molecular weight: 406.87

Mass spectrometry: 370 (M + H)*

In vitro activity grade: A

Cellular activity grade: (A549)-A

'H-NMR (500 MHz, DMSO-d6): 0.26 — 036 (2H, m), 0.47 - 0.57 (2H, m), 1.15 -
125 (1€, m), 2.96 —3.07 (ZH, m), 3.50 - 3.60 (2H; m), 3.85 (2H, 4, ] = 6.9 Hz), 5.45

. (ZH, br 5), 6.57 (1H, 4, J = 8.2 Hz), 6.56 — 6.68 (1H, m), 6.96 (1H, brs), 7.24 (1H, t,

J =282 Hz), 7.75 (1H, tr), 8.18 (3H, br s), 10.86 (1H, bx).

1



| Lyp
WO 02724679 PCT/EPD1/10405

A

- 257 -

Example 35-2

C 5 In a similar manner as that of Example 35-1, 5-(2-benzylamino-ethylamino)-6-(2-
- cyclopropylmethoxy-6-bydroxy-pheny1)-1,4-dihydro-pyrido[2,3-d][1,3Joxazin-3-cne
hydrochloride was prepared.

Molecular weight: 457.00
10 Mass spectrometry: 461 (M + H)*
In vitro activity grade: A
(500 MHz, DMSO-d6): 0.26 — 035 (2H, m), 0.45 ~ 0.58 (25, m), 1.10 — 128 (IH,
my), 3.16 (2H, br s), 3.67 (2H, br), 3.85 (2H, d, ] = 6.8 Hz), 4.13 — 425 (2H, m), 543
(2H, tr 5), 6.50 - 6.65 (ZH, m), 7.04 (1H, br 5), 722 (1H, {, T = 8.3 Hz), 7.35 - 7.50
15  (4H,m), 7.50—7.65 (3H, m), 9.4 (2H, br), 10.74 (1H, bx), '

&
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CLAIMS

1. A pyridine derivative of the formula (T)

X

wherein -R! represents

in which R"! is hydrogen, Cy.¢ alkyl, halogen, hydraxy, Cy.y3 alkoxy, nitro,
amino, Cys alkylsulfonylsmino, C,s alkoxycarbonyl, C,s alkylamino, di
(Ci4 alkyDamino, C)¢ alkanoylamino, phenyl Cis alkylamino, phenyl-
sulfonylemino, ar -O~{CHuR'",

wherein n represents an integer selected from 0 to 6, and R'" is C; ¢ alkenyl,
benzoyl, diphenyimethyl, di (Ci¢ alkyl)amino, C.¢ alkanoyl, C,¢ alkoxy-
carbonyl, or a 3 to 10 membered saturated or unsaturated ring having 0 to 3
heteroatoms selected from fiv group consisting of S, O and N as heterostoms
and is optionally substituted by C,4 alkyl, mono or di halogen, halogen
substituted C,¢ alkyl, nitro, ciano, C;¢ alkoxycarbonyl, phenyl, hydroxy,
amuino, Cy alkylamino, di (Ci alkyDamino, Cis sllmoylamino, Cis
alkoxy, or carbamoyl;

R? represents hydrogen ar halogen;

R® represents hydrogen ot 1,2,3,6- Tetrahydro-pyridin,
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—CRIRIRY
wherein R*' is hydrogen or C,.s alkyl,

R* is hydrogen, c-aminobenzyl, C1.¢ alkyl optionally substituted by one or
two substituents selected from the group consisting of hydroxy, amino, amino
substituted phenyl, phenyl, halogen substituted phenyl, and Cg
alkoxysubstituted phenyl, or a 5 to 8 membered saturated ring having 0 to 3
atoms selected from the group consisting of S, O and N as heteroatoms and
optionally substituted by C,.¢ alkyl, and

R® is hydrogen, smino, Ci.5 alkoxycarbonylamino, Ca. alkenyloxycarbonyl-
mmino, piperidino-Cis alkylestbonylamino, piperidinyl-Ci¢  alkyl-
carbonylamino, or

R2 and R® may form, together with the adjacent carbon atom, a 5 to 8
membered saturated ring having O to 3 heteroatoms selected from the group
consisting of N, O and S as heteroatoms, which ring is optionally substituted
by phenyl-Cy¢ alkyl, Cys alkoxy substituted phenyl- Cy alkyl, C4alkyl,
amino, ciano, hydroxy, carbamoyl, carboxy, Ci¢ alkylamino, Ci
alkoxycarbonyl, di(Cis alkylemino, beazylamino, Cis alkylsulfonyl,
piperidino Cy.§ slkyl carbonyl, or optionally fased by benzene;

or L.

“NR¥RY,
wherein R**is hydrogen or C;.¢ alkyl and
hgra'-n » ..l-l W ales -

R”uhy&ogm.aSmembuedmdmghﬂmgOtoShmm

selected from the group consisting of N, OmdSashdnoma,ur-(CHa)u-
NR™'R*3(m represents any of integers from 1 to 6)



10

20

30

WO 02124679 PCT/EP01/10405

wherein R**! represents hydrogen, C;.¢ alky},

R represents hydrogen, Ci4 alkyl, Cis alhnoyl. Cis alkylsnbstituted
phenyl, benzoyl, C,.s alkanoyl, phenyleminocarbonyl, phenylsulfony, or

R™ and R* may form, together with the adjacent N atom, & 5 to 8 membered
saturated heterocyclic ring, and said ring may optionally contain NH, S or O
atom other than the adjacent N atom and optionally substituted by carbamoyl,
amino, or Cy.¢ alkyl;

R* represents hydroxycarbonyl, Cy.¢ alkanoyl, carbamoyl, cyano, mnitro,
carboxyl, Cy¢ alkoxycarbonyl, Cy.4 alkylcarbamoyl, C;.¢ alkylamino, 5 to 10
membered heteroaryl (hydroxy) methyl, 5 to 10 membered heteroaryl-C,.4
alkyl, or methyl substituted by hydroxy and a5 to 7 membered saturated
cyclic ring, Cy alky! optionally substituted by one selected from the group
consisting of hydroxy, Cis alkoxy, Cis alkylsulfonylamino, C,s alkyl-
carbonylamino, Cs.10 aryl, Cs.io arylsulfonyl, Cs.10 arylsulfanyl, Cs.i aryloxy,
imidazolyl, or dioxo substituted pyrolidino-oxy,

~(CH,),NHCOR", ((CH;),NHC(=S)R*!

wherein p represeats iy of futeger from 1 o 6 and B! represents g alkory,
ammino, phenylaminio, Cy.¢ alkyl, Cys alkylamino, di(Ci. alkyl)amins, Csi
cycloalkylamino,

R® and R* may form, together with the cacbon stoms in the pyridine ring, 4 to
10 membered monocycloalky! or bisycloalkyl optionally intermpted by NH
and optionally substitated by beazyl, =NH, or =O;

R? represents NR¥'R®,

-y

.
oy r—
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wherein R* iz hydrogen, C;.¢ alkyl,
R is hydogem, Cr ), phy’, ey, i sl or NRS1 R52 may

hetercatom than the adjacent N atom,
or

R* and RY may form,

-RY-CO-NH-,
R¥-S0-NH-,
-RY-C(=8)-NH-
RY-CH-NH-,

wherein said -R%- represents —CHR™-O-, -CHz-N R¥'., -CONRY™.,
-CH;-CHR®., -CH=CR¥'., (in which R*! is C,¢ alkanoyl, Ci¢ alkyl,
phenyl, Cy alkylsvlfonyl, Cs4 cycloalkylaminocarbonyl, hydrogen, halogen,

nitro, amino, ciamo, benzoylamino, phenylsulfonyl, carbemoyl,

hydroxycarbonyl, Cys alkoxycarbonyl, Cia2 slkylsminocarbonyl, halogen
substituted Ci alkylaminocarbonyl, Cy.¢ alkanoylamino, Ci¢ alkylamino,
di(Cy¢ alkyDaminocarbonyl, di(Crs alkyl)aminoCi.s alkylaminocarbonyl,

1]

hydroindenylaminocerbony], diphenyimethylaminocarbonyl,  pymolidino- .

catbonyl, Cis alkoxy C;s alkyl amind c:dnmgL morpholimocarbanyl,
piperazinocarbonyl, phuqﬂCpgmnﬂmmnnwuﬂmmyL hydroxycarbanylC;.

alkylaminocarbonyl, Csg cycloalkylsminocarbonyl, Css cyoloalkylC.
. ealkylaminocarbonyl, hydmyC;.pnwlmmocarbonyl. carbaxyethylamino-

cuhmnyL(haﬂ&yhuﬂhnyhnmmounboan

-CRY'=N-NE- (R*! is hydrogen, amino, mbiaﬂnmoylmhol
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-CR*2=N-C=N- (R* is hydrogen or amino)
or a salt thereof.
2.  The compound or a salt thereof as claimed in claim 1, wherein:

-R! represents

in which R" is hydrogen, Ci.g alky), hslogen, hydroxy, Cy.iz alkoxy, amino,
Ci¢ slkanoylamino, phenyl C,¢ alkylemino, phenylsulfonylemino, or
_o_(crm‘_klll’

wherein n represents an integer selected frora 1 to 6, snd R™ is Cy. alkenyl,
benzoyl, diphenylmethyl, di (Cis alkyl)amino, C;¢ allamoyl, Cis
alkoxycarbonyl, or a 3 to 10 membered saturated or unsaturated ring having 0

=,
to 3 heteroatoms selected from the group comsisting of S, O and N as 6‘_,-.1

heteroatoms and is optionally substituted by Cy.5 alkyl, mono or di halogen,
helogen substituted C;_¢ alkyl, nitro, ciano, C; alkoxycarbonyl, phenyl;

R? represents hydrogen;
R® represents hydrogen, 1,2,3,6-tetrabydro-pyridine
~CRYRZR™,

wherein R is hydrogen or Cy.salkyl,
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R* is hydrogen, a-aminobenzyl, Cp. alkyl optionally substituted by one or
two substituents selected from the group consisting of hydroxy, amino, amino
substituted phenyl, phenyl, halogen substituted phemyl, amd Cig
alkoxysubstituted phenyl, or a 5 to 8 membered saturated ring having 0 to 3
atorns selected from the group comsisting of S, O and N as hetervatoms and
optionally substitated by Cy.5 alkyl, and

R* is hydrogen, amino, C; alkoxycarbonylamino, C,.s alkenyloxycarbonyl-
amino, piperidino-C;.s alkylcarbonylamino, or

R® and R™ may form, together with the adjacent carbon atom, a 5 to 8
membered saturated ring having 0 to 3 heteroatoms selected from the group
consisting of N, O and S as heteroatoms, which ring is optionally substitated
by phenyl-C,s alkyl, C.s alkoxy substituted phenyl- C,5 alkyl, C,.galkyl,
amino, carboxy, C, elkylamino, C,.s alkoxycarbonyl, di(C; alkyl)amino,
benzylamino, C,.¢ alkylsulfonyl, piperidino Cy.¢ alkyl carbonyl, or optionalty

fused by benzens;
or

-NR¥R¥,
wherein R* is hydrogen and

R”ishyd:ugm,aSmsmunbaudmntedﬁnghgxinEOtoShﬁuom
selected from the groop comsistng of N, O and S as heteroatoms, or
«{CH)urNR*'R*2(m represents any of integers from 1 to 6)

wherein R*! represents hydrogen, Cy.¢ alkyl,
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32 represents hydrogen, Ci.s alkyl, Cis alkanoyl, Ci alkylsubstituted
phenyl, benzoyl, Ci.¢ alkanoy), phenyleminocarbonyl, phenylsulfonyl, or

R* and R* may form, together with the adjacent N atom, a 5 to 8 membered
saturated heterocyclic ring, and said ring may optionally contain NH, S or O
stom other than the adjacent Natom and optionally substituted by carbamoyl,
amino, or Cy¢ alkyl;

R* represents hydroxycarbonyl, Cy.¢ slkenoyl, carbamoyl, cyano, carboxyl,
Ch.s alkoxycarbonyl, C;.5 alkylcarbamoyl, C.¢ alkylamino, 5 to 10 membered
heteroaryl (hydroxy) methyl, 5 to 10 membered heteroaryl-Cig alkyl, or
methy] substituted by hydroxy and a 5 to 7 membered saturated cyclic ring,
Cr.s alkyl optionally substituted by one selected from the group consisting of
hydroxy, Ci¢alkoxy, Cis alkylsulfonylemino, C, alkylcarbonylamino, Cs.
10 aryl, Csyo arylsulfanyl, Csyo arylsulfenyl, Csio aryloxy, imidazolyl, or
dioxo substituted pyrolidino-oxy,

~(CH,),NHCOR", {(CH2);NHC(=S)R"
wherein p represents my of infeger from 1 to 6 and R*! represents Cy.¢ alkoxy,
amino, phenylamino, Ci.s alkyl, Ci. alkylamino, di(Ci alkyl)amino, Cs.10
cycloalkylamino,
R’an;’:ll'\‘:‘mnyfom. together with the carbon atoms in the pyridine ring, 4 to
Iommma&ylmhqdoanqlmmmmwm
and optionally substituted by benzyl, =NH, or =0;

B’ represents NRYIR®,

wherein R*! is hydrogen, C,.¢ alkyl,

o -
1)
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R is hydrogen, Cy.g alkyl, pheny], benzyl, C\ alkanoyl, or NR*' R® may
form piperidino,

or
R* and R’ may form,

-R_CO-NH-, -R¥-S0,-NH-,
R®.C(=8)-NH- or
-R¥.CH,-NH-,

wherein said -R*. represents -CHR*'-O-, -CE>-N R, -CO-NR*'., (n
which R¥! is hydrogen, Cis alkanoyl, Cis slkoxycarbony), Cp4 alkyl,
phenyl, Cy alkylsulfonyl, C3s cycloalkylaminocarbonyl, Cy alkylamino-
carbonyl, carbamoyl, di (Cis alkyl)zminocarbonyl), -CHp-CHR®.,
-CH=CR'®., (in which R*? is hydrogen, halogen, mitro, amino, ciano,
benzoylamino, phenylsuifonyl, carbamoyl, hydroxycarbonyl, Cis alkoxy-
carbonyl, Ciq2 alkylaminocarbonyl, halogen substituted Ci¢ alkylamino-
carbonyl, Cy.s alkanoylamino, C; alkylamino, di(Ci.¢ alkyf)aminocarbonyl,
di(Crs alkylaminoCis alkylaminocmbonyl, hydroindenylaminocarbony),
diphenylmethylaminocarbonyl, pyrrolidinocarbonyl, Cy4 alkoxy Cy alkyl
amino carbonyl, morpholinocarbonyl, piperazinocarbonyl, phenylC;.qalkyl-

-ammocarbonyl, Csgcycloalkylaminocarbonyl, hydroxycarbonylC,. calkyl-

aminocarbonyl, Caa cycloalkylCy.ealkylaminocarbonyl, hydroxy-
Cistlkylaminocarbonyl, carboxyethyleminocarbonyl, methylsulfonylamino-
carbonyl,) —

-CR*'=N-NH- (R i:;hydmy, smino, G, galkanoylamino) or
~CR*=N-C=N- (R*? is amino)

or a salt thereof.
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‘The compound or a salt thereof as claimed in claim 1, wherein:

e &

in which R is hydrogen, C;.1; alkoxy, or -O-(CHa)s-R'"',

wherein n represents an integer selected from 1 to 6, and R'! is phenyl, Cy4 .
cycloalkyl;

R? represents hydrogen;
R? represents 1,2,3,6-tetrahydro-pyridine,
~CRYRYRY,
wherein R?! is hydrogen,
and | ' &
R* gnd R® forin, together with the adjacent carbon atom, a 5 to 8 membered
saturated ring interrupted by NH, which ring is optionally substituted by "
phenyl-Ci¢ alkyl, Ci alkoxy substituted phenyl- Cig alkyl, Cis alkyl,
minoa - cﬂbﬂxy- Cis _'ky lﬂﬁnﬂ. Cis wls di(c'l-ﬂ .Ikynmﬁnos

benzylamino, C;¢ alkylsulfonyl, piperidino C;.4 alkyl carbonyl, or optionally
fused by benzene; . - . .
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-NR“R”,
wherein R* is hydrogen end
R i5 ~(CHa)a- NR*'R**(m represents any of integers from 1 to 6)
whersin R**! represents hydrogen, C,.s alkyl,

R**? represents hydrogen, Cy.s alkyl, Cis alkanoyl, Cis alkylsubstituted
phenyl, benzoyl, Ci alkenoyl, phenylaminocarbonyl, phenylsulfonyl; and

R* represents cyano, C,.s alky! optionally substituted by hydroxy or Ci
alkoxy, or

~(CH2),NHCOR", ~(CH),NHC(=S)R"!
wherein p represents any of integer from 1 to 6 and R* represents C,.5 alkoxy,
amino, phenylemino, C;s alkyl, Cy alkylamino, di(Ci.¢ alkyl)amino, Cy o

cycloalkylamino;

RS represents amino,

R* and R® may form,

R¥.CO-NH-, -R**-S0,-NH-,
R*-C(=S)-NH- or
-R¥_CB,NH-,
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wherein said -R*. represents -CHR¥'-0-, -CH+-N R®'., -CO-NR*'., (in
which R* is hydrogen, C:4 alkmoyl, Ci¢ alkoxycarbonyl, Cy.¢ alkyl,
phenyl, Ci¢ alkylsulfonyl, Cya cycloalkylaminocarbonyl, C alicylamino-
carbonyl, carbamoyl, di (Cis alkyl)aminocarbonyl), -CHr-CHR'Z,

-CH=CR*™., (in which R*? is hydrogen, halogen, nitro, amino, ciano,
benzoylamino, phenylsulfonyl, carbamoyl, hydroxyesrbonyl, Cy¢ alkoxy-
carbonyl, Cy.;2 alkylaminocarbonyl, halogen substituted C,.s alkylamino-
carbonyl, Cy.¢ alkanoylamino, Cy.¢ alkylamino, di(Cs.s alkylaminocarbonyl,
di(Cis alkylaminoCi4 alkylaminocarbonyl, hydroindenylsminocarbonyl,
diphenylmethylaminocarbonyl, pymolidinocarbonyl, Ci alkoxy Ci alkyl
amino carbonyl, morpholinocarbonyl, piperazinocarbonyl, pheayiC.salkyi-
sminocarbonyl, Ci4 cycloalkylaminocarbonyl, hydroxycarbonylCi ealkyl-
aminocarbomnyl, Cs s cycloalkylC,salkylaminocarbonyl, hydroxyCi.s

alkylaminocarbonyl, carboxyethyleminocarbonyl, methylsulfonylamino-
carbonyl,)

-CR"'=N-NH- (R"! is hydroxy, amino, C; salkanoylamino) or
-CR®=N-C=N- (R* is amino)

or 2 salt thereof.
m@mmmw«mam 1, wherein

R! represents

& &

in which R" is hydrogen, C).¢ alkoxy, or-O-CHy-R'!,

-
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wherein R"!! is phenyl, Cy.¢ cycloalkyl;
R? represents hydrogen;

R? represents 1,2,3,6-tetrahydro-pyridine,
~CRIRYRB,
wherein R*! is hydrogen,

and

R® and R® form, together with the adjacent carbon atom, piperidine or
pyrrolidine, which piperidine or pyrrolidine is optionally substituted by Cy

alkyl;
or

_NR34R33.
wherein R* is hydrogen and

RY is-(CH;)..—h-"R”‘Rm(mreprmts any of integers from 1 to 6)

wherein R** represents hydrogen, Cy.s alkyl,

o

R*? represents hydrogen, Cyg alkyl, Cug alkancyl, Cy slkylsubstitated
phenyl, benzoyl, Cy- alkanoyl, phenylaminocarbortyl, phenylsulfonyl; and

R* represents cyano, hydroxymethyl, ar -CH;NHCOR",

14¢
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wherein R* represents C;¢ alkoxy, amino, phenylamino, Ci4 elkyl, Ci
alkylamino, di(C;.5 alkyDamino, Cs.io cycloalkylamino;

R® represents amino,

R* and R’ may form,
-R%-CO-NH- or -R*-CH;-NH-,

wherein said -R*- represents ~-CHR‘-0-, -CH2-N R¥!, -CO-NR¥., (in
which R*! is hydrogen, Cy alkenoyl, Ci¢ alkoxycarbonyl, Cy¢ alkyl,
phenyl, Ci alkylsulfomyl, Cs¢ cycloalkylaminocerbonyl, Cis alkylamino-
carbonyl, cabamoyl, & (Cis slkylaminocarbonyl), -CH;CHR*-,
-CH=CR*2., (in which R*® is hydrogen, halogen, nitro, amino, ciano,
benzoylamino, phenylsulfonyl, carbamoyl, bydroxycarbenyl, Ci alkoxy-
carbonyl, C)12 alkylaminocarbomyl, halogen substituted C,s alkylsmino-
carbonyl, Cy.¢ alkanoylamino, C; alkylamino, di(C, alkyl)sminocarbonyl,
di(Ch.¢ alkyl)aminoCy g alkylsminocarbony], hydroindenylaminocarbomyl, di-
phenylmethylaminocarbonyl, pymolidinocarbenyl, Cis alkoxy Cig alkyl
amino carbony], morpholinocarbonyl, piperazinocarbomyl, phemyiCy galkyl-
sminocarbanyl, Csg cycloalkylaminocarbonyl, hydroxycarbonylCy.lkyl-
aminocarbonyl, Css cycloalkylC, stlkylaminocarbonyl, hydroxyCi.¢-
alkylsminocarbonyl,  carboxyethylaminocarbonyl, _methylsnlfonylemino-
carbonyl)

or a salt thereof.

The compound as claimed in claim 1 selected from the group consisting of
the following compounds:
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7-(2-hydroxyphenyl)-5-(3-piperidiny)-1,4-dihydro-2H-pyrido[2,3-

d][1,3)oxazin-2-one;

) 2-amino-6-[2-(benzyloxy)-6-hydroxyphenyl}-4-(3-piperidinyDnicotinomitrile;

2-amino-6-(2-hydroxy-6-propoxyphenyl)-4-(3-piperidinyl)nicotinonitrile;
2-[6-amino-5-(hydroxymethy!)-4-(3-piperidinyl)-2-pyridiny1]}-3-
(benzyloxy)phenol;
7-[2-(benzyloxy)-6-hrydroxyphenyl]-5-(3-piperidinyl)-1,4-dihydro-2H-
pyrido[2,3-d][1,3]oxazin-2-one;
7-(2-hydroxypheny!)-5-(3-piperidiny!)-3,4-dibydro-1,8-nephthyridin-2(1H)-
one;

2-amino-6-[2-(cyclobutylmethoxy)-6-hydroxyphenyl}-4-(3-
piperidinyDnicotinonitrile;
2-[6-emino-5-(trydroxymethy])-4-(3-piperidinyl)-2-pyridinyl]-3-
propoxyphenol;
7-(2-hydroxy-6-propoxyphenyl)-5-(3-piperidinyl)-1,4-dihydro-2H-
pyrido[2,3-d][1,3]oxazin-2-one;

ethyl 7-(2-hydroxy-6-propoxyphenyl)-2-oxo-5-(3-piperidinyl)-1,2,3,4-
tetrahydro-1,8-naphthyridine-3-carboxylate;
7-(2-hydroxy-6-propoxyphenyl)-5-(3-piperidinyl)-3,4-dihydro-1,8-
naphthyridin-2(1H)-one;
2-[6-amino-5-(hydroxymethyl)-4-(3-piperidinyl)-2-pyridinyl]-3-
(cyclopropylmethoxy)phenol;
2-[6-ammo-5-(hydmxymeﬂm}-4-(4-plpmdmw1)-2-pyndmy1]-3-
(cyclopropylmethoxy)phenol; -
7-[2-(cyclopropyimethoxy)-6-tydroxyphenyl]-5-(3-piperidinyl)-3,4-dihydro-
1,8-naphthyridin-2(1H)-one; B

ethyl 7-{2{(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-
1,2,3,4-tetrahydro-1,8-naphthyridine-3-carboxylate; -
7{2{cycbmyhnethnw}6-hydmphmyﬂ-5{+plpmdmyn-l.+¢hydm-
2H-pyrido[2,3-d][1,3]oxazin-2-one;™ " -
6-amino-5'-(hydroxymethyl)-4*(3-piperidiny))-2,2*-bipyridin-3-ol;
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7-[2~(cyclopropylmethoxy)-6-hydroxyphexnyl]-5-(4-piperidinyi)-3,4-dihydro-
1,8-naphthyridin-2(1H)-ope;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-3-fluoro-5<(3-piperidinyl)-1,8-
naphthyridin-2(1H)-one;
7-(2-hydroxy-6-propoxyphenyl)-5-(4-piperidinyl)-1,4-dihydro-2H-
pyrido[2,3-d][1,3]oxezin-2-one
7-[2-(cy=lopmpyhn=thmcy)-6-hydmwphenyll-5-(3-prpendmyl)-1 ,4-dilrydro-
2H-pyrido[2,3-d][1,3]oxazin-2-onc;
3-{cyclopropylmethoxy)-2-[5-(3-piperidinyl)-1,4-dihydro-2H-pyrido[2,3-
dj1,3]Joxazin-7-yljphenol;
2-[6-amino-5-(hydroxymethyl)-4-(3-piperidinyl) 2-pyndmy1]-3-
(neopentyloxy)phenol;
2-[6"-amino-5"-(hydroxymethyl)-1,2,5,6-tetrahydro-3,4"-bipyridin-2'-
yllphenol;
7-[2-{cyclopropylmethoxy)-6-hydroxyphenyl}-5-(3-piperidinyl)-1,8-
naphthyridin-2(1H)-one;
N-{[2-amino-6-[2~(cyclopropylmethoxy)-6-hydroxyphenyl}-4-(3-
piperidinyl)-3-pyridinyl}methyl}acetamide;
7-[2-(cyclopropyimethoxy)-6-hydroxyphenyl}-2-oxo-5-(3-piperidinyl)-1,2-
dihydro-1,8-naphthyridine-3-carboxamide;
3-acetyl-7-[2{(cyclopropyimethoxy)-6-hydroxyphenyi}-5-(3-piperidiny1)-3,4-
dihydropyrido(2,3-d]pyrimidin-2(1H)-one;
2-amino-6-[2-(¢yclopropylmethoxy)-6-hydroxyphenyl]-4-(4-
piperidinyDicotinonitrile; ST
2-amino-4-{(2-aminoethyl)amino}-6-[2~(cyclopropyimethoxy)-6-
hydroxyphenyi}nicotmonitrile;
N-{[2-amino-6-[2(cyclopropylmethoxy)-6-hydroxyphexyl]-4-(3-
piperidinyl)-3-pyridinylmetiryl}-N-propyturea; :
T2(cyclopropylmethoxy)-6-hydraxyphenyl}-5-(3-piperidinyl)-3,4-
dihydropyrido[2,3-dlpyrimidin-2(1H)-one;
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ethyl [2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphemyl]-4-(3-
piperidinyl)-3-pyridinyl}methylcarbamate;
2-mno-6-{2-hydroxy-6-[(4-m=thylpentyl)oxv]phmyl}-4-(4-
piperidinyl)nicotinonitrile;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl}-2-oxo-5-(3-piperidinyl)-
1,2,3,4-tetrahydro-1,8-naphthyridine-3-carboxamide;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-N-isopropyl-2-oxo-5-(3-
piperidinyl)-1,2-dihydro-1,8-naphthyridine-3-carboxamide;

ethyl 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-
1,4-dihydropyrido[2,3-d}pyrimidine-3(2H)-carboxylate;
N-{[2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-
piperidinyl)-3-pyridinyljmethyi}urea;
2-amino-6-(2-hydroxy-6-propoxyphenyl)-4-(4-piperidinylnicotinonitrile;
N-cyclohexyl-7-2-{cyclopropylmethocy)-6-hydroxyphenyl}-2-oxo-5-(3-
piperidinyl)-1,4-dihydropyrido[2,3-d}pyrimidine-3(2H)-carboxamide;
2-amino-6-{2-{cyclobutylmethoxy)-6-hydroxyphenyl]-4-(4-
piperidinyl)sicotinonitrile;
7-{2«(cyclopropyimethoxy)-6-hydroxyphenyi]-N,N-dimethyl-2-oxo-5-(3-
piperidinyl)-1,4-dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxamide;
2-amino-6-[2-(cyclopropyimethoxy)-6-hydroxyphenyl]-4(1-methyl-3-
piperidinyDnicotinonitrile;
7-[2(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-piperidinyD)-1,4-
dihrydropyrido(2,3-dlpyrimidine-3(2H)-carboxamide;

isopropyl  [2-amino-6-{2-(cyclopropyimethoxy)-6-hydroxypheny[-4-G- ..
piperidinyl)-3-pyridinyljmetitylcarbamate; -
isopropyl 7-[2-(cyclopr°pylm=ﬂmy)-6-hydmxyphmy1]-2-oxo-5-(3-
piperidinyl)-1,4-ditydropyrido[2,3-d]pyrimidine-3(2H) caboxylate;

. isobutyl .  7-2<(cyclopropyimethoiy)-6-hydroxyphenyl}-2-ox0-5-(3-

piperidinyl)-1,4-dihydropyridof2,3-dlpyrimidine-3(2H)-carboxylate;
neopentyl  7-{2~(cyclopropyimethaxy)-6-hydroxyphenyl}-2-ox0-5-(3-
piperidinyi)-1,4-dihydropyrido[2,3-d}pyriraidine-3(2H)-carboxylate;
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neopentyl [2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl)-4-(3-
piperidinyl)-3-pyridinyljmethylcarbamats;
2-amino-6-[2-(hexyloxy)-6-hydroxypheny!]-4-(4-piperidinyl)nicotinonitrile;
and

7-{2-(cyclopropylmethoxy)-6-hydroxyphenyl]-N-ethyl-2-oxo-5-(3-
piperidinyl)-1,4-dikydropyrido[2,3-d]pyrimidine-3(2H)-carboxamide

or a sait thereof.

A medicament comprising the compound or a salt thereof as claimed in claim
1 as an active ingredient.

A medical composition comprising the compound or a salt thereof as claimed
in claim 1 together with one or more pharmaceutically acceptable excipients.

A IxB kinsse P inhibitor comprising the compound or a salt thereof as
claimed in claim 1 as an active ingredient.

An anti-inflammatory agent comprising the compound or a salt thereof as
claimed in claim 1 as an active ingredient.

The enti-inflammatory agent as claimed in claim 9, wherein ssid agent is used
to treat or prevent a disease selected from the group consisting of asthma;
allergic rhinitis; stopic dermatitis; hives; conjunctivitis; vemal catarrh;
hronic arthrod fiam; systemic hipus eryt osus; sasis; dishrotic
colitis; systemic inflammatory response syndrome (SIRS); sepsis;
polymyositis; dermatomyositis (DM); Polyeritis nodoa (FN); mixed
comnective tissue disease (MCTD); Sjoegren's syndrome; and gout.

Anp inmmunosuppressant comprising the compound ar a salt thereof as claimed
in claim 1 as an active agent.
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13.

14.

15.
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An agent to treat ischemia comprising the compound or a salt thereof as
claimed in claim 1 as an active agent.

An anti-tumor agent comprising the compound or a salt thereof as claimed in
claim 1 as an active agent.

Method for treating diseases by administering to 2 subject in need thereof an
effective amount of a compound according to claim 1,

Use of a compound according to claim 1 for the preparation of a medicament
for the treatment of asthma

LUy
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Pyridine compounds of general faormula:

wherein -R' represents

in which R'! is hydrogen, C, alkyl, balogen, hydroxy, Ci.;2 alkoxy, nitro, amino,
C1.¢ alkylsulfonylamino, Cy.¢ alkoxycarbonyl, C1 alkylamino, di (Ci.g alkyl)amino,
Ci.s alkanoylamino, phenyl Ci¢ alkylamino, phenylsulfonylamino, or -O-(CHa).-
R'"; R? represents hydrogen or halogen; R’ represents hydrogen, ~CR*R¥R™, or
-NRR*; R* is hydrogen, carbamoyl, CN, carboxyl, etc.; R’ is amino, Cis
alkylamino, di C.s alkylamino, etc. or salt thereof, The compound has ln‘ excellent
anti-inflammatory activity, and other biological activity. |
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DERIVADOS DE PIRIDINA CON ACTIVIDAD INHIBIDORA DE QUINASA

,, IKB (IKK-BETA).

CAMPO TECNICO

¥ 5 La presente invencion se refiere & nuevos derivados de piridina, a procedimientos para
43 su preparacion y a preparaciones farmacéuticas que los contienen. Los derivados de
; piridina de la presente invencién inhiben la actividad de la quinasa <8 B (IKK-B o
& IKK-beta), asi, inhiben la actividad del factor nuclear kappa B (NF-xB) y se pueden

-
.
e
g

‘
1
.

o - TECNICA ANTERIOR

usar para ln profilaxis y el tratamiento de enfermedades asociadas con la actividad de

10 NF-xB, en perticular para el tratamiento de enfermedades inflamatorias.

El factor nuclear kappa B (NF-xB) pertenece a una familia de complejos de factores de
transcripcion homo y heterodiméricos estrechamente relacionados formados por

15 diversas combinaciones de la familia Rel/NF-xB de polipéptidos. El NF-xB y los

miembros de la familia relacionados estin implicados en la regulacion de méas de 50
genes relacionados con la respuesta inmune y antiinflamatoria ((Barnes PJ, Karin M

(1997) N Engl J Med 336, 1066-1071) y (Baeuerle PA, Baichwal VR (1997) Adv

e Tt Fagd) LLrr T

Immunol 65, 111-137)). En la mayoria de los tipos de células, el NF-xB est& presente

AR S N 52 N X S L A TR s s R R M T R T

20 como un heterodimero que comprende una subunidad de 50 kDa y una de 65 kDa
(p50/RelA). E! heterodimero se secuestra en el citoplasma junto con un inhibidor de la
familia de proteinas NK-kB (IxB) para mantenerse en un estado inactivo. La familia de
proteinas IxB enmascara la sefial de translocacién nuclear de NF-xB. Al estimular las
células con diferentes citoquinas (por ejemplo TNF-a, IL-1), ligando CD40,

25 lipopolisacérido (LPS), oxidantes, mitégenos (por ejemplo éster de forbol), virus o

~
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muchos otros. Las proteinas IxB se fosforilan en restos de serina especificos,
poliubiquitinados y Iuego se degradan mediante una ruta dependiente de! proteasoma.
Libre de IxB, el NF-xB activo es capaz de trasladarse al niicleo donde se une de forma
selectiva a secuencias potenciadoras especificas del gen. Entre los genes que son
regulados por NF-xB hay muchos que codifican los mediadores proinflamatorios,
citoquinas, n_loléculas de adhesién de células y proteinas de fase.aguda. La expresion de
algunas de estas citoquinas y mediadores a su vez puede lievar a activacign adicional de
NF-xB rned‘iante mecanismos autocrinos y paracrinos.,

Se dispone de amplies evidencias que sugieren un papel central de NF-xB en muchos
trastornos inflamatorios incluyendo inflamacién de vias respiratorias y asma ((Yang L
et al, ] Exp Med 188 (1998), 1973-1750), (Hart LA ef @/ Am J Respir Crit Care Med
158 (1998), 1585-1592), (Stacy MA ef al, Biochem Biophys Res Commun 236 (1997),
522-526) (Bamnes P y Adcock IM, Trends Pharmacol Sci 18 (1997), 46-50)).

Ademis, se ha mostrado que los glucocorticoides, que son con mucho los mas efectivos
para el tratamiento del asma, inhiben la inflamacién de las vias respiratorias
interactuando directamente con e inhibiendo la actividad de los factores de transcripcién
NF-xB y activando el péptido-1 (AP-1) ((Barmes P (1997) Pulmon Pharmacol Therapeut
10, 3-19) y (Dumont A et al (1998) Trends Biochem Sci 233-235)). |

En general la inhibicién de la activacidn de NF-xB da lugar a efectos antiinflamatorios
fuertes similares o superiores a los de los esteroides. Por consiguiente, la inhibicién de
NF-«B deberia mejorar los sintomas inflamatorios tipicos del asma; rinitis alérgica;
dermatitis atopics; urticaria; conjuntivitis; catarro vemal; artritis reumatoide; lupus
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" eritematoso sistémico; psoriasis; colitis diabrética; sindrome de respuesta inflamatoria
sistémica; sepsis; polimiositis; dermatomiositis; poliartritis nudosa; enfermedad mixta

del tejido conjuntivo; sindrome de Sjoegren; gota y similares,

5 Ademis, diferentes estudios implican que el NF-xB juega un papel esencial en la
transformacién neopléisica. Por ejemplo, el NF-xB se asocia con la transformacién
celular in \-iitro e in vivo como consecuencia de la sobreexpresi’c’in de genes,
amplificacién, redistribucién o translocacién (Mercurio, F. y Manning, A. M. (1999)
Oncogene, '118:6163 -6171). En ciertas células tumorales linfoides humanas, los genes de

10 miembros de la familia NF-xB estin redistribuidos o amplificados. Su posible

implicacién en la patologia cancerigena se¢ describe también en Mayo, M. W., Baldwin

LT

A. S. (2000) Biochrrica et Biophysica Acta 1470 M55-M62. Mayo M. W. ef al describe

5 que la inhibicién de NF-xB da lugar al bloqueo de la iniciacién y/o progresién de ciertos

_?- cénceres, de forma particular el cincer colorrectal.

& 15

- Finalmente el NF-xB puede también estar implicado en la regulacién de muerte celular

E; neuronal. Se ha demostrado que el NF-xB comienza & estar activado y promueve la !

muerte celular en isquemia cerebral focal (Nature medicine vol. 5 n® 5, Mayo 1999).

20 Estudios intensivos en los tltimos afios llevaron a la identificacién de un 'complejo de
quinasa IxB (IKK) como el responsable de la fosforilacién IxB inducida por sefial
((Mercurio, F. y Manning, AM. (1999) Current Opinion in Cell Biology, 11:226-232),
(Mercurio, F., y Manning, A M. (1999) Oncogene 18:6163-6171) (Barnkett, M. y
Gilmore T.D. (1999) Oncogene 18, 6910-6924), (Zandi, E., y Karin, M. (1999)

25 19:4547-4551), (Israel, A, (2000) Trends in Cell Biology 10:129:133), y (Hatada, E. N.,
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et al (2000) Current Opinion in Immunology, 12:52-58)). Este complejo es el sitio mas
probable de integracién de todos los estimulos diferentes que conducen a la activacion
de NF-xB. El complejo IKK (peso molecular 700 a 900 kDa) estd formado por varias
proteinas incluyendo dos quinasas homélogas IxB, denominadas IKK-a ¢ IKK-B, una
quinasa cadena arriba, NIK que incluye NF-xB, una proteina estructural llamada IKAP,
la cual une las tres quinasas y una subunidad IKK-y reguladora, la cual interacciona
preferentemente con IKK-f. g
}

La IKK-P es una serina-treonina quinasa de 756 aminodcidos que presenta un 52% de
identidad y la misma estructura de dominio que IKK-a ((Mercurio F er af (1997)
Science 278, 860-866), (Woronicz JD y col (1997) Science 278, 866-869), (Zandi E et
al (1997) Cell 91 243-252). La IKK-8 forma homodimeros y heterodimeros con IKK-a
in vitro y en células respectivamente. La IKK-J también interactiia con IKK-y, IKAP,
NIK e IxBa. La IxkB recombinante fosforila IxBa e IxBf en restos de serina
especificos con igual eficacia (Li J ef a/ (1998) J Biol. Chem 273, 30736-30741), (Zandi
E, Chen Y, Karin M (1998) Science 281, 1360-1363). La IKK-B muestra una actividad

quinasa constitutiva mayor en comparacion con IKK-a. Esto estd de acuerdo con los

" datos que sugieren que Iz sobreexpresién de IKK-B activa la transcripcién de un gen

reportero dependiente de NF-xB con una eficacia mayor en comparacién con IKK-a. Se
ha mostrado que la IKK-P se activa en varias lineas celulares o células hur;mms frescas
en respuesta a diversos estimulos incluyendo TNF-a, IL-1f, LPS, coestimulacién anti-
CD3/anti-CD28, proteina quinasa C y calcineurina, estimulacidén receptor de células
B/ligando CD40 y vanadato. La IKK-B se activa en sinoviocitos en forma de

. fibroblastos (FLS) aislados a partir de liquido sinovial de pacientes que sufren artritis

reumatoide o osteoartritis (Zandi E y col (1997) Cell 91, 243-252), (O'Connell MA er al

Les
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(1998) J Biol. Chem 273, 30410-30414), (Kempiak SJ ef a/ (1999) J. Immunol. 162,
3176-3187). Ademis, la IKK-p se puede activar mediante las quinasas de cadena ariba
MEKK-1 y NIK relacionadas estructuralmente, lo mis probablemente mediante
fosforilacién de restos de serina especificos dentro del bucle T (bucle de activacion) y
mediante ciertas isoformas de la proteina quinasa C ((Nakano H ef a/ (1998) Proc Natl
Acad Sci USA 95, 3537-3542), (Lee FS ef al (1998) Proc Natl Acad Sci USA 95,
9319-9324), (Nemoto S ef al (1998) Mol Cell Biol. 18, 7336-7343), (Lall:na MI et al
(1999) Mol gell Biol. 19, 2180-2188)). Se ha mostrado que un mutante cataliticamente
inactivo de :la IKK-B inhibe la activacion de NF«xB por TNF-a, IL-1p, LPS,
estimulaciéon anti CD3/anti-CD28 ((Mercurio F er al (1997) Science 278, 860-866),
(Woronicz JD y col (1997) Science 278, 866-869)). Se observan los mismos efectos
cuando se sobreexpresan MEKK1 o NIK. De forma adicional, las mutaciones de IKK-B
en el bucle de activacion inhibieron la sefializacion de IL-1 y TNF-a (Delhase M ef al
(1999) Science 284, 309-313). Existe una clara evidencia, en base a los resultados
experimentales descritos anteriormente, de una intervencién fundamental de la TKK-f

en diversos procesos que conducen a la activacién de NF-xB.

En resumen, la inhibicién especifica de IKK-B daria lugar a un fuerte efecto
antiinflamatorio ¢ inmunomodulador /n vivo con el potencial de mejorar las causas
subyacentes de asma y otras enfermedades. Ademés se pueden esperar efectos

antitumorales y antiisquémicos en un inhibidor IKK-B.

Manna e/ al, describen 3-ciano-2-aminopiridinas 4,6-disustituidas representadas por las

férmulas generales:
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6
R'\(*(R'
' =
oH Xy
P
N NHy

en la que (R', R"") representa (OCHj;, OCH3), (Cl, CI), (H, C1), (H, Br), (H, OCHs), (H,
OCH,), (H, NO3) o (H, N(CHs)z),
4

o

como un agente antiinflamatorio, analgésico y antipirético general (Eur J. Med. Chem. i

34, 245-254 (1999)).

Manna ef al no describe derivados de piridina con grupos alifiticos en Ia posicién 4 del
10 anillo de piridina ni sugiere actividad inhibitoria quinasa IKK-B o NF-xB en los

derivados de piridina anteriormente conocidos.

Se ha deseado el desarrollo de un nuevo compuesto que tenga acciones
antiinflamatorias ‘eficaces basadas en una actividad inhibitoria y especifica selectiva

15 hacia NF-xB.
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SUMARIO DE LA INVENCION

Como resultado de extensos estudios sobre la modificacion quimica de los derivados de
piridina, los autores de la presente invencién han encontrado que el compuesto de nueva
estructura quimica relacionado con la presente invencion presenta una actividad
inhibitoria de la quinasa IKK-f inesperadamente excelente. La presente invencion

r
proporciona la férmula general siguiente (I) y sales de la misma:

3 /]

: . .
RI\R
RN R

en la que R' representa

H H H
& — |
=N N\ g R
! o

en la que R es hidrogeno, alquilo C,s, halégeno, hidroxi, alcoxi C;.13, nitro, amino,
alquil C;4-sulfonilamino, alcoxi Cy.¢-carbonilo, alquil Cys-amino, di(alquil C,.¢)amino,

glcanoil Cy.s-amino, fenilalquil C1-amino, fenilsulfonilamino o -O-(CH,),-R'M,

representando n un nimero entero seleccionado de 0 a 6, y R'!! es alquenilo Cae,
benzoilo, difenilmetilo, dialquil C,<)amino, alcanoilo Ci, alcoxi C,s-carbonilo, 0 un
anillo saturado o insaturado de 3 a 10 miembros que tiene de 0 a 3 heterodtomos
seleccionados del grupo formado por S, O y N como heteroidtomos y esté opcionalmente

sustituido con alquilo C;, mono o dihalégeno, alquilo Cy sustituido con haldgeno,
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nitro, ciano, alcoxi Cs-carbonilo, fenilo, hidroxi, amino, alquil C,-amino, dialquil C,.

¢)amino, alcanoil C;s-amino, alcoxi C,.¢ o carbamoilo;

R?representa hidrégeno o halégeno;

R? representa hidrogeno o 1,2,3,6-tetrahidropiridina,
-CR"I}”R”,

en la que R*' es hidrogeno o alquilo Cy.¢,

R* es hidrogeno, a-aminobencilo, alquilo C1.s opcionalmente sustituido con uno o dus
sustituyentes seleccionados del grupo formado por hidroxi, amino, fenilo sustituido con
amino, fenilo, fenilo sustituido con haldgeno y fenilo sustituido con alcoxi Cys, 0 un
anillo satu-rado de 5 a 8 miembros que tiene de 0 a 3 Atomos seleccionados del grupo

formado por §, O y N como heteroatomos y opcionalmente sustituido con alquilo C,s, v

R® es hidrogeno, amino, alcoxi C,s-carbonilamino, alquenil C,¢-oxicarbonilamino,

piperidin-alquil C,-carbonilamino, piperidinil-alquil C,¢-carbonilamino, o

R* y R® pueden formar, junto con el dtomo de carbono adyacente, un anillo saturado
de 5 a 8 miembros que tienc de 0 a 3 heterodtomos seleccionados del grupo formado por
N, O y S como heterodtomos, estando dicho anillo opcionaimente sustituido con
fenilalquilo C,., fenilalquilo C, sustituido con alcoxi C,, alquilo C;s, 2amino, ciano,

hidroxi, carbamofilo, carboxi, alquil C,¢-amino, alcoxi C,g-carbonilo, di(alquil C,.
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e)amino, bencilamino, alquil C,¢-sulfonilo, piperidin-alquil C,¢-carbonilo o

opcionalmente condensado con benceno;

_NR34R35

en la que R* es hidrégeno o alquilo Cy, y
R** es hidrégeno, un anillo saturado de 5 a 8 miembros que tiene de 0 a 3 heteroatomos
seleccionados del grupo fomado por N, O y S como heteroatomos, 0 ~(CH;)m-NR*'R*?

(m representa cualquier nimero entero de 1 a 6).
representando R*' hidrégeno, alquilo C,.,

R332 representa hidrégeno, alquilo C,., alcanocilo C).6, fenilo sustituido con alquilo Ci.,

benzoilo, alcanoilo C,., fenilaminocarbonilo, fenilsulfonilo o

R* y R* pueden formar, junto con el atomo de N adyacente, un anillo heterociclico
saturado de 5 a 8 miembros, y dicho anillo puede contener opcionalmente como atomos
distintos del dtomo de N adyacente NH, S u O y estar opcionalmente sustituido con

carbamoilo, amino o alquilo C;.;

R* representa hidroxicarbonilo, alcanoilo C,¢, carbamoilo, nitro, ciano, carboxilo,
alcoxi C;¢-carbonilo, alquil C,.¢-carbamoilo, alquil C,¢-amino, heteroaril de 5 a 10

miembros-(hidroxi)metilo, heteroarilo de 5 2 10 miembros-alquilo C;5, 0 metilo

130
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10

sustituido con hidroxi y un anillo ciclico saturado de 5 a 7 miembros, alquilo Cis
opcionalmente sustituido con un sustituyente seleccionado del grupo formado por
hidroxi, alcoxi C,, alquil C,s-sulfonilamino, alquil C,¢-carbonilamino, arilo Cs.jo, aril
Cs.1o-sulfonilo, aril Cs o-sulfanilo, ariloxi Cs.jp, imidazolilo o pirrolidinoxi sustituido

con dioxo,

«(CH;),NHCOR*!, -(CHj),NHC(=S)R"
kS
en las que p representa cualquier nimero entero de 1 a 6 y R" representa alcoxi Ci.,
amino, fenilamino, alquilo C,s, alquil Cis-amino, di(alquil C,)amino, cicloalquil Cs.

10~-amino,

R y R* pueden formar junto con los dtomos de carbono en el anillo de piridina,
monocicloalquilo o bicicloalquilo de 4 a 10 miembros opcionalmente interrumpidos por
NH y opcionalmente sustituidos con bencilo, =NH o =0,

R? representa NR*'R%,

en la que R*! es hidrégeno, alquilo C.,

R™ es hidrogeno, alquilo Ci.¢, fenilo, bencilo, alcanoilo Cy.s, 0 NR¥'R*? puede formar

un anillo saturado de 5 a 6 miembros que contiene opcionalmente NH u O como otros

heteroatomos distintos del 4&tomo de N adyacente,
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R’y R’ pueden formar,

-R*-CO-NH-
-R*-$0,-NH-
-R%“-C(=S)-NH-
-R*-CH,-NH-

'
en las que dicho -R*- representa —-CHR**-0-, -CHs-N R*™'-, -CO-NR¥'-, -CH,-
CHR¥'., -CH=CR¥!-, (siendo R'"' alcanoilo C,¢, alquilo Cis, fenilo, alquil Cis-
sulfonilo, cicloalquil Cj.g-aminocarbonilo, hidrégeno, halégeno, nitro, amino, ciano,
benzoilamino, fenilsulfonilo, carbamoilo, hidroxicarbonilo, alcoxi C,¢-carbonilo, alquil
Ci.12-aminocarbonilo, alquil C;.s-aminocarbonilo sustituido con halégeno, alcanoil C,¢-
amino, alquil C,s-amino, di(alquil C,¢)aminocarbonilo, di(alquil C,¢)aminoalquil C;¢-
aminocarboniio, hidroindenilaminocarbonilo, difenilmetilaminocarbonilo,
pirrolidinocarbonilo, alcoxi C,s-alquil C,s-aminocarbonilo, morfolinocarbonilo,
piperazinocarbonilo, fenilalquil C,¢-aminocarbonilo, hidroxicarbonilalquil C,¢-
aminocarbonilo, cicloalquil Ci.s-aminocarbonilo, cicloalquil Cig-alquil C,6-
aminocarbonilo, hidroxialquil C,.c-aminocarbonilo, carboxietilaminocarbonilo, alquil

Cis-sulfonilaminocarbonilo),

-CR*'=N-NH- (R* es hidrégeno, amino o alcanoil C,.s-amino),

-CR*=N-C=N- (R* es hidrégeno o amino).

Los compuestos de la presente invencion presentan sorprendentemente una excelente

12
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actividad de inhibicion de la quinasa IKK-B y actividad de inhibicién de citoquinas. Por
tanto, son adecuados especialmente como inhibidores de NF-xB y de forma particular
para 1a producciéon de medicamentos o composiciones médicas, que pueden ser utiles

pare tratar las enfermedades dependientes de NF-kB.

De forma mas especifica, debido a que los derivados de piridina de la presente
invencion inhiben la actividad de la quinasa IKK-B, estos son utiles para el tfatamiento
y profilaxis de.lenfennedades que implican actividad de NF-xB como lt.ls siguientes:
sintomas inflamatorios incluyendo asma; rinitis alérgica; dermatitis atopica; urticaria;
conjuntivitis, catarro vernal; artrorreumatismo crénico, lupus eritematoso sistémico;,
psoriasis; colitis diabrética; sindrome de respuesta inflamatoria sitémica (SIRS); sepsis;
poliomiositis; dermatomiositis (DM); poliartritis nudosa (PN); enfermedad mixta del

tejido conjuntivo (MCTD); sindrome de Sjoegren; gota y similares.

Los compuestos de la presente invencion son también utiles para el tratamiento y
profilaxis de enfermedades como isquemia y tumores, ya que las enfermedades también
estin relacionadas con la actividad de quinasa IKK-B y de NF-xB.

Los compuestos preferidos de formula (I) son aquellos en los que:

R' representa

H

133
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en la que R"' es hidrégeno, alquilo Ci.¢, haldgeno, hidroxi, alcoxi Cy.13, amino, alcanoil

C1.¢-amino, fenilalquil C.¢-amino, fenilsulfonilamino o -O-(CH;),-R""',

representando n un nimero entero seleccionado de 1 a 6, y R''! es alquenilo Cys,
benzoilo, difenilmetilo, di(alquil C;¢)amino, alcanoilo C,., alcoxi C,¢-carbonilo, o un
anillo saturedo o insaturado de 3 a 10 miembros que tiene de 0 a 3 heteroitomos

,
seleccionados del grupo formado por S, O y N como heterodtomos y esté opcionalmente

- sustituido con, alquilo C,¢, mono o dihalégeno, alquilo C,¢ sustituido con halégeno,

nitro, ciano, ai;:oxi C\¢-carbonilo, fenilo;
R? representa hidrogeno;
R3 representa hidrégeno o 1,2,3,6-tetrahidropiridina,

-CRilRJstl
en la que R*' es hidrogeno o alquilo Cy.,
R* es hidrdgeno, a-aminobencilo, alquilo Cy.¢ opcionalmente sustituido con uno o dos
sustituyentes seleccionados del grupo formado por hidroxi, amino, fenilo sustituido con
amino, fenilo, fenilo sustituido con halégeno y fenilo sustituido con alcoxi Ci4, 0 un
anillo saturado de 5 a 8 miembros que tiene de 0 a 3 itomos seleccionados del grupo

formado por S, O y N como heterodtomos y opcionalmente sustituido con alquilo Cy.¢, y

R*® es hidrogeno, amino, alcoxi C).s-carbonilamino, alquenil Cj.g-oxicarbonilamino,

L3y
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piperidino-alquil C,¢-carbonilamino, o

R* y R* pueden formar, junto con el atomo de carbono adyacente, un anillo saturado
de 5 a 8 miembros que tiene de 0 a 3 heteroitomos seleccionados del grupo formado por
N, O y S como heterodtomos, estando dicho anillo opcionalmente sustituido con
fenilalquilo C,., fenilalquilo C,s sustituido con alcoxi C,s, alquilo C,s amino,
carboxi, alquil C,s-amino, alcoxi C,.e-carbonilo, di(alquil C,¢)amino, ;encilamino,

alquil C;.s-su!'fonilo, piperidino-alquil C,¢-carbonilo o opcionalmente condensado con

benceno;

NR¥R*
en la que R* es hidrégeno y

R* es hidrogeno, un anillo saturado de $ a 8 miembros que tiene de O a 3 heterodtomos
seleccionados del grupo formado por N, O y S como heterodtomos, 0 —{CHz)n-
NR¥R¥? (m representa cualquier niimero entero de 1 a 6).

en la que R** representa hidrégeno, alquilo C.,

R** representa hidrégeno, alquilo Cy.s, alcanoilo Cy.¢, fenilo sustituido con alquilo Cy.,

benzoilo, alcanoilo C,., fenilaminocarbonilo, fenilsulfonilo o

43¢
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R* y R* pueden formar, junto con el dtomo de N adyacente, un anillo heterociclico
saturado de 5 a 8 miembros, y dicho anillo puede contener opcionalmente como atomos
distintos del dtomo de N adyacente NH, S u O y estar opcionalmente sustituido con

carbamoilo, amino o alquilo Cy.;

R* representa hidroxicarbonilo, alcanoilo Ci.5, carbamoilo, cigno, carboxilo, alcoxi Ci.-
carbonilo, alquil C,.¢-carbamoilo, alquil Cis-amino, heteroarilo de 5 a 10fmiembros-
(hidroxi)metilo, heteroarilo de 5 a 10 miembros-alquilo Ci¢, 0 metilo sustituido con
hidroxi y un .anillo ciclico saturado de 5 a 7 miembros, alquilo C,s opcionalmente
sustituido con un sustituyente seleccionado del grupo formado por hidroxi, alcoxi C,.,

alquil C)¢-sulfonilamino, alquil Cy¢-carbonilamino, arilo Cs.jo, aril Cs.ie-sulfanilo, aril

Cs.10-sulfenilo, ariloxi Cs.1o, imidazolilo o pirrolidinoxi sustituido con dioxo,
«(CH2),NHCOR", -(CH;),NHC(=S)R*!

en las que p representa cualquier nimero entero de 1 a 6 y R*! representa alcoxi C,.¢,

amino, fenilamino, alquilo C¢, alquil C,s-amino, dialquil Ci¢)amino, cicloalquil Cs.

10-2mino,

R’ y R* pueden formar junto con los tomos de carbono en el anillo de piridina,
monocicloalquilo o bicicloalquilo de 4 a 10 miembros opcionalmente interrumpidos por

NH y opcionalmente sustituidos con bencilo, =NH o =0;

R’ representa NR¥'R%?,
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en la que R* es hidrogeno, alquilo Cy,

R* es hidrégeno, alquilo C., fenilo, bencilo, alcanoilo Cis 0 NR*'R*? puede formar

piperidino,

R*yR? pueden formar

-R*_-CO-NH-, -R*-S0,-NH-
-R¥-C(=5)-NH- o
-R*°_CH,-NH-,

representando dicho -R*- -CHR*-0-, -CH;-N R¥!., -CO-NR¥!-, (siendo R*®
hidrégeno, alcanoilo Ci., alcoxi Ci¢-carbonilo, alquilo Cis, fenilo, alquil Cie-
sulfonilo, cicloalquil Cjs-aminocarbonilo, alquil C;s-aminocarbonilo, carbamoilo,
di(alquil Ci.s)aminocarbonilo, -CH;-CHR®., -CH=CR*Z., (siendo R'® hidrogeno,
halégeno, nitro, amino, ciano, benzoilamino, fenilsulfonilo, carbamoilo,
hidroxicarbonilo, alcoxi Cs-carbonilo, alquil C,.;3-aminocarbonilo, alquil C,.,-
aminocarbonilo sustituido con halégeno, alcanoil C,s-amino, alquil C;s-amino,
di(alquil C,s)aminocarbonilo, di(alquil Cis)amino-alquil C,¢-aminocarbonilo,
hidroindenilaminocarbonilo, difenilmetilaminocarbonilo, pirrolidinocarbonilo, alcoxi
Ci¢-alquil Cis-aminocarbonilo, morfolinocarbonilo, piperazinocarbonilo, fenil-alquil
(_I;.‘-aminocarbonilo, cicloalquil Cjg-aminocarbonilo, hidroxicarbonil-alquil C¢-

aminocarbonilo, cicloalquil Cyg-alquil Cis-aminocarbonilo, hidroxialquil C.-

133.
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aminocarbonilo, carboxietilaminocarbonilo, metilsulfonilaminocarbonilo).

-CR*'=N-NH- (R*' es hidroxi, amino, alcanoil C,5-2mino) o

-CR*=N-C=N- (R*? es amino).

o una de sus sales.

Los compuestos méas preferidos de formula (I) son aquellos en los que:
+

-R' representa

OH

R“

en la que R"' es hidrégeno, alcoxi C.3, u ~O-(CHa)s-R'",

representando n un nimero entero seleccionado de 1 a 6, y R'"! es fenilo, cicloalquilo

GCs;
R? representa hidrogeno;

R? representa 1,2,3,6-tetrahidropiridina,
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_CRJ 1 R32R33

en la que R*! es hidrogeno,

R™ y R™ forman, junto con el dtomo de carbono adyacente un anillo saturado de 5 a 8
miembros int.errumpido por NH, estando dicho anillo opcionalmente sustituido con
fenilalquilo C,s, fenilalquilo C;s sustituido con alcoxi C,s, elquilo C,s, amino,
carboxi, alquil C,¢-amino, alcoxi C,s-carbonilo, di(alquil C,¢)amino, bencilamino,
alquil Cy.s-sulfonilo, piperidino-alquil C,¢-carbonilo o ofcionalmente condensado con

benceno;
NR¥RY
en la que R* es hidrégeno y
R* es (CH2)u-NR*'R**? (m representa cualquier nimero entero de 1 a 6).

en la que R**' representa hidrégeno, alquilo Cy.,

R**? representa hidrogeno, alquilo C,.¢, dlcanoilo Cy, fenilo sustituido con alquilo Ci.¢,

benzoilo, alcanoilo C,, fenilaminocarbonilo, fenilsulfonilo; y
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R’ representa ciano, alquilo C, opcionalmente sustituido con hidroxi o alcoxi Cy., 0

~(CHz),NHCOR", -(CH;),NHC(=S)R"

en las que p representa cualquier niimero entero de 1 a 6 y R*' representa alcoxi Cy,
r

amino, fenilamino, alquilo C,, alquil C,¢-amino, di(alquil C,.s)amino, cicloalquil Cs.

10-8mino, .

R’ representa amino,

R*y R® pueden formar,

-R*_CO-NH-, -R*-S0,-NH-
-R¥-C(=S)-NH- o
-R*.CH,-NH-

representando dicho -R*- -CHR¥*'-0O-, -CH,-NR¥!. -CO-NR¥!-, (en las cuales R' es
hidrogeno, alcanoilo C,4, alcoxi C,¢-carbonilo, alquilo C,s fenilo, alquil C)s-
sulfonilo, cicloalquil Cjg-aminocarbonilo, alquil C;s-aminocarbonilo, carbamoilo,
di(alquil C;.s)aminocarbonilo, -CH:-CHRM-. -CH=CR"°’-, (en las cuales RY? o5
hidrogeno, halégeno, nitro, amino, ciano, benzoilamino, fenilsulfonilo, carbamoilo,

hidroxicarbonilo, alcoxi C;¢-carbonilo, alquil C;.;z-aminocarbonilo, alquil C,s,-

180
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aminocarbonilo sustituido con haldgeno, alcanoil Cjs-amino, alquil C,s-amino,
di(alquil C,¢)aminocarbonilo, di(alquil C,¢)amino-alquil C,¢-aminocarbonilo,
hidroindenilaminocarbonilo, difenilmetilaminocarbonilo, pirrolidinocarbonilo, alcoxi
Ci¢-2lquil C,.c-aminocarbonilo, morfolinocarbonilo, piperazinocarbonilo, fenilalquil
Cis-aminocarbonilo, cicloalquil Cs.s-aminocarbonilo, hidroxicarbonilalquil C,.¢-
aminocarbonilo, cicloalquil Cjs-alquil Cig-aminocarbonilo, hidroxialquil C,.¢-

r

aminocarbonilo, carboxietilaminocarbonilo, metilsulfonilaminocarbonilo).
-CR*=N-NH- (R*!es hidroxi, amino o alcanoil Cis-amino) o

-CR**=N-C=N- (R*? es amino).

o una de sus sales.

Los compuestos preferidas de la presente invencién son los siguientes o sus sales:

7-(2-hidroxifenil)-5-(3-piperidinil)-1,4-dihidro-2H-pirido{2,3-d][1,3]oxazin-2-ona;
2-amino-6-[2-(benciloxi)-6-hidroxifenil]-4-(3-piperidinil)nicotinonitrilo;
2-amino-6-(2-hidroxi-6-prapoxifenil)-4-(3-piperidinil)nicotinonitrilo;
2-[6-amino-5-(hidroximetil)-4-(3-piperidinil)-2-piridinil]-3-(benciloxi)fenol;
7-[2-(benciloxi)-6-hidroxifenil]-5-(3-piperidinil)-1,4-dihidro-2H-
pirido[2,3d][1,3]oxazin-2-ona;

trifluoroacetato de 2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(3-
pipendinil)nicotinonitrilo;
7-[2-(hidroxifenil)-5-(3-piperidinil)-3,4-dihidro-1,8-naftiridin-2( 1H)-ona;

2-amino-6-[2-(ciclobutilmetoxi)-6-hidroxifenil]-4-(3-piperidinil)nicotinonitrilo;
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2-{6-amino-5-(hidroximetil)-4-(3-piperidinit)-2-piridinil]-3-propoxifenol;
7-(2-hidroxi-6-propoxifenil)-5-(3-piperidinil)-1,4-dihidro-2H-pirido[2,3d][ 1,3 ]Joxazin-2-
ona;
7-(2-hidroxi-6-propoxifenil)-2-oxo-5-(3-piperidinil)-1,2,3,4-tetrahidro-1,8-naftiridin-3-
carboxilato de etilo;

7-(2-hidroxi-6-propoxifenil)-5-(3-piperidinil)-3,4-dihidro- 1,8-naftiridin-2(1 H)-ona;
2-[6-amino-5-(hidroximetil)-4-(3-piperidinil)-2-piridinil}-3 -(ciclopropilmetoxi)’fenol;
2-[6-amino-5-ghidroximetil)-4-(4-piperidinil)-2-piridinil]—3 -(ciclopropilmetoxi)fenol;
7-[2-(cic|oproi:vi|metoxi)-ﬁ-hidroxifenil]-S-(3 -piperidinil)-3,4-dihidro-1,8-naftiridin-
2(1H)-ona; _
7-(2-ciclopropilmetoxi)-6-hidroxifenil]-2-oxo-5-(3-piperidinil)-1,2,3,4-tetrahidro-1,8-
naftiridin-3-carboxilato de etilo;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-5-(4-piperidinil)- 1,4-dihidro-2H-pirido[2,3-
d][1,3Joxazin-2-ona;

6’-amino-5’-(hidroximetil)-4’-~(3-piperidinil)-2,2’-bipiridin-3-ol,
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-3fluoro-5-(4-piperidinil)-3,4-dihidro-1,8-
naftiridin-2(1H)-ona;

7-[2-(ciclopropilmetoxi)-6-hidroxifenil]- 5-(3-piperidinil)- 1,8-naftiridin-2(1H)-ona;
7-(2-hidroxi-6-propoxifenil)-5-(4-piperidinil)- 1,4-dihidro-2H-pirido[2,3d][ 1,3 Joxazin-2-
ona;

7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-5-(3-pipendinil)- 1,4-dihidro-2H-pirido[2,3-
d][1,3]Joxazin-2-ona;

3-(ciclopropilmetoxi)-2-[ S-(3-piperidinit)-1,4-dihidro-2H-pirido[2,3-d][ 1,3]Joxazin-7-
il}fenol;

2-[6-amino-5-(hidroximetil)-4-(3-piperidinil)-2-piridinil]-3-(neopentiloxi)fenol;

P82
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2-[6’-amino-5"-(hidroximetil)-1,2,5,6-tetrahidro-3,4"-bipiridin-2’-il]fenol;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-5-(3-piperidinil)- 1,8-naftiridin-2( 1 H)-ona;
N-{[2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(3-piperidinil)-3-
piridiniljmetil}acetamida;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-2-oxo-5-(3-piperidinil)-,2-dihidro-1,8-
naftiridin-3-carboxamida;
3-acetil-7-[2-(ciclopropilmeloxi)-6-hidroxifenil]-S-(3-piperidinil)-3,4-dihidro;irido[2,3-
d]pirimidin-2(1H)-ona;
2—amino-6-[2:(ciclopropilmetoxi)-6-hidroxit‘enil]-4-(4-pipeﬁdinil)nicotinonitrilo;
2-amino-4-{(2-aminoetil)amino]-6-[2-(ciclopropilmetoxi)-6-hidroxifenil Jnicotinonitrilo;
N-{[2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(3-piperidinil)-3-
piridinilJmetil }-N’-propilurea;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-5-(3-piperidinil)-3,4-dihidropirido[2,3-
d]pirimidin-2(1H)-ona,
[2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(3-piperidinil)-3-piridinil}-
metilcarbamato de etilo;
2-amino-6-{2-hidroxi-6-[(4-metilpentil)oxi]fenil } -4-(4-piperidinil)nicotinonitrilo;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-2-oxo-5-(3-piperidinif)-1,2,3,4-tetrahidro-1,8-
naftiridin-3-carboxamida;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-N-isopropil-2-oxo0-5-(3-piperidinil)-1,2-
dihidro-1,8-naftiridin-3-carboxamida,
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-2-oxo-5-(3-piperidinil)- 1,4-dihidropirido{2,3-
d]pirimidin-3(2H)-carboxilato de etilo;
N-{[2-amino-6-{2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(3-piperidinil)-3-

piridinil]metil }urea;

18y
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2-amino-6-(2-hidroxi-6-propoxifenil)-4-(4-piperidinil)nicotinonitrilo;
N-ciclohexil-7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-2-0xo0-5-(3-piperidinil)-1,4-
dihidropirido[2,3-d]pirimidin-3(2H)-carboxamida;
2-amino-6-[2-(ciclobutilmetoxi)-6-hidroxifenil]-4-(4-piperidinil)nicotinonitrilo;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-N,N-dimetil-2-oxo-5-(3-pipendinil)-1,4-
dihidropirido[2,3-d]pirimidin-3(2H)-carboxamida;
2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-( 1-metil-3-
piperidinil)nicotinonitrilo;

7-[2-(cicloproi:ilmetoxi)-6-hidroxifenil]-2-oxo-5-(3 -piperidinil)-1,4-dihidropirido{2,3-
d]pirimidin-3(2H)-carboxamida;
[2-amino-6-f2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(3-piperidinil)-3-
piridiniljmetilcarbamato de isopropilo;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-2-oxo-5-(3-piperidinil)- 1,4-dihidropirido-[2,3-
d]pirimidin-3(2H)-carboxilato de isopropilo;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-2-oxo-5-(3-piperidinil)-1,4-dihidropirido-[2,3-
d]pirimidin-3(2H)-carboxilato de isobutilo;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil)-2-oxo-5-(3-piperidinil)-1,4-dihidropirido-[2,3-
d]pirimidin-3(2H)-carboxilato de neopentilo;
[2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(3-piperidinil)-3-
piridinil]metilcarbamato de reopentilo;
2-amino-6-[2-(hexiloxi)-6-hidroxifenil]-4-(4-piperidinil)nicotinonitrilo; y
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-N-etil-2-oxo-5-(3-piperidinil}-1,4-
dihidropirido[2,3-d]pirimidin-3(2H)-carboxamida;

El compuesto de formula (I) de la presente invencion puede prepararse, aunque sin
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quedar limitado a los mismos, combinando diversos procedimientos conocidos. En
elgunas realizaciones, uno o mis de los sustituyentes, como grupo amino, grupo
carboxilo y grupo hidroxilo de los compuestos empleados como materiales de partids o
intermedios se protegen de forma ventajosa con un grupo protector conocido por los
5 expertos en la técnica. Ejemplos de grupos protectores estin descritos en “Protective

Groups in Organic Sintesis (2° edicién)” de Greene y Wuts.

El compuesto (1-a).

R I "\ CN
S N N
R“ Z (I_a)

10 enelqueXesCHoN,R", R?yR® son como se ha definido,

o una de sus sales, se puede preparar por ejemplo mediante la reaccion A siguiente.

El compuesto de formula (1I).

2
X R

-

15 R a

en la que R y R? son como se han definido anteriormente,

se hacen reaccionar con un aldehido de formula R*-CHO(II), un nitrilo de formula
NCCH,CN (IV) y una sal de amonio como acetato de amonio. R? es como se defini6

20 anteriormente. De forma ventajosa se puede emplear R*-CHO(II’) en lugar de R*-
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CHO(III) en algunos casos. R’ puede representar R’ esterificado por etilo, butilo
terciario o similar: u otros ésteres o sustituyentes que puedan convertirse facilmente en
R® por procedimientos convencionales. El grupo hidroxilo del compuesto de formula
(IT) se protege con un grupo protector adecuado (por ejemplo bencilo, metoxibencilo y
5 sililo) durante la reaccion y se desprotege después. R* también puede tratarse con

icidos para obtener R’.

Bn
R!
= 3
| ] + RL-CHO + NCCH,CN 4 CH,CO,NH,
X -
R" for R™—CHO )
(i) i) v

etapa 3
& 2 '
R CN
7 ] etapa 2' HO W 7

\ Y St —— . I

' N~ "NH, | = N™ NM,
C ZX

R" RY

REACCION A

En el esquema anterior, se puede reemplazar CN en la posicién C-3 por carboxilatos
derivados de alcoholes terciarios, como COO1Bu usando NCCH;-COOtBu (IV’) en

10 lugarde NCCH;CN (IV). En este caso se puede obtener el siguiente compuesto (I-a").
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R (-a}

La etapa 1 y la 1’ de la reaccion A se puede llevar a cabo sin un disolvente o en un
disolvente incluyendo, por ejemplo, éteres, como dioxano y tetrahidrofurano;
hidrocarburos aromaticos como benceno, tolueno y xileno; nitrilos como acetonitrilo;
amidas como.’dimetilformamida (DMF) y dimetilacetamida; sulfoxidos como dimetil

sulfoxido y otros.

La temperatura de reaccion puede fijarse opcionalmente dependiendo de los compuestos
que vayan a reaccionar. La temperatura de reaccién es normalmente, pero sin quedar
limitada a la misma, de aproximadamente 50°C a 200°C. La reaccién puede tener lugar

durante, normalmente, 30 minutos a 48 hores y preferiblemente de 1 a 24 horas.

Los compuestos de formula general (iI), (III), (III") estdn disponibles comercialmente o

se pueden preparar con técnicas conocidas.

La etapa 2 y 2’ de la reaccion A se puede llevar a cabo por ejemplo en atmasfera de
hidrégeno con catalisis de hidrogeno, como Pd-C en un disolvente incluyendo, por
ejemplo, ésteres, como acetato de etilo, éteres, como dioxano y tetrahidrofurano;
hidrocarburos aromaticos como benceno, tolueno y xileno; nitrilos como acetonitrilo;
amidas como dimetilformamida (DMF) y dimetilacetamida; sulféxidos como dimetil

sulfoéxido y otros.

LB3
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La temperatura de reaccién puede ser, pero sin estar limitada a la misma, de
aproximadamente S0°C a 200°C. La reaccion puede llevarse a cabo durante,

normalmente, 30 minutos a 48 horas y preferiblemente de 1 a 24 horas.

La etapa 3 y 3’ de la reaccidon A puede ser de un tipo cualquiera de reaccion
convencional que parta de un éster para dar R®, por ejemplo, tratamiento acido,
Fe

tratamiento alcalino, amidacién e hidrogenacién; o otra reaccion como alquilacion o

similar para obtener R

De forma alternativa, el compuesto (I-b).

(-b)

en el que X, R? y R? son como se definieron anteriormente e Y es alquilo Cy.q3 0 R''-
(CHa).-, en 12 que R'"' y n son como se definieron anteriormente, o una de sus sales se

puede obtener mediante la reaccién B siguiente.

El compuesto (I-b") también se puede obtener en la reaccién B.
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8
E?xi’* + AlcHo + NCOHCN + CHGON,
BnO {or R™—CHO )
(t-n) ) W
r
RA CN
| NHy
X
BnO v
R
R CN
—_— etapa 3
I NH, NH. + LY ]
BrO etapa 4' 3
\ R’ N
I
I N7 NH,
CcN Y—o
REACCION B I -y
X
HO %)

En la reaccién B, el compuesto de formula (II-a) se hace reaccionar con un aldehido
(II1), un nitrilo (1V) y acetato de amonio en las mismas condiciones que la reaccion A
para obtener el compuesto de férmula (V'). Los grupos protectores bencilo en el
compuesto de formula general (1I-2) se pueden reemplazar por algiin grupo protector
adecuado. El grupo protector se retira luego tras la reaccion. En la etapa 4 de la reaccion
B, el compuesta (V) se hace reaccionar con L-Y, donde L representa un grupo saliente,
como un atomo de halégeno por ejemplo, cloro, bromo o yodo; grupo aril Ce-Cjo-

sulfoniloxi, por ejemplo bencenosulfoniloxi, polisulfoniloxi o p-toluenosulfoniloxi; y
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grupo alquil C,-C-sulfoniloxi, por ejemplo metanosulfoniloxi y similares. Y representa

alquilo C;-Cs 0 <(CHz)-R'"' (donde R''' es como se definid anteriormentc). La

reaccion con el compuesto (V) y L-Y se puede llevar a cabo en un disolvente

incluyendo, por ejemplo, alcoholes como metanol y etanol; éteres, como dioxano y

tetrahidrofurano (THF); nitrilos como acetonitrilo; amidas como dimetilformamida

(DMF) y dimetilacetamida; sulfoxidos como dimetil sulfoxido y otros. Opcionalmente,
,

se pueden mezclar y usar dos o mas disolventes seleccionados de los enumeradas

anteriormente.,

La temperatura de reacciébn de la reaccion entre el compuesto (V) y L-Y se fija
opcionalmente dependiendo de los compuestos que vayan a reaccionar. La temperatura
de reaccion es normalmente, pero sin queds. limitada a la misma, de eproximadamente
-10°C a 200°C y preferiblemente de aproximadamente 10°C a 80°C. La reaccion se
puede llevar a cabo durante, normalmente, 30 minutos a 48 horas y preferiblemente de 1
a 24 horas. De forma ventajosa la reaccion se puede llevar a cabo en presencia de una
base. Los ejemplos de base incluyen un hidruro de metal alcalino como hidruro de sodio
o hidruro de potasio; alcoxido de metal alcalino como metéxido de sodio o etdxido de
sodio; hidroxido de metal alcalino como hidroxido de sodio o hidréxido de potasio;
carbonatos como carbonato de sodio o carbonato de potasio e hidrogenocarbonatos
como hidrogenocarbonato de sodio e hidrogenocarbonato de potasio; aminas organicas

como trietilamina.
La etapa 3 de la reaccion B es la misma que para la reaccion A.

De forma alternativa, el compuesto de formula (I-c) siguiente:



30

R11 (l-c)
en el que X, R, R} R* y R** son como se definieron anteriormente, se puede preparar

de forma ventajosa mediante la reaccion C siguiente.

REACCION C
Bn Ba R"
R"—L X
R" R“
vin
Oyg e
OIidacidn Bn I CN XCH ,CONH
| N ©
R! [ ] m

En primer lugar, el compuesto de formula (VI) puede hacerse reaccionar con disulfuro
de carbono y R®-L (en el que R%® representa alquilo C,5 y L representa un grupo
saliente como se definié anteriormente) para obtener el compuesto de férmula (VII). El
grupo protector bencilo en el compuesto de férmula (VI) se puede reemplazar por

cualquier grupo protector adecuado. La presente reaccion se puede llevar 2 cabo en

194
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presencia de una base, como la combinacién de hidruro de sodio y dimetilacetamida.

El compuesto resultante (VII) puede hacerse reaccionar con cianoacetamida en
presencia de un disolvente y una base. Luego el compuesto (VI1II) se puede oxidar para
dar el compuesto (IX). El compuesto (IX)_ se hace reaccionar luego con
halogenoacetamida como cloroacetamida en presencia de una base en un disolvente. El
compuesto resultante (X) se hace reaccionar con NHR*R* (R* y R* so:l como se

definieron anteriormente). Finalmente el producto generado se hace reaccionar con una

base y se desp}otege para obtener el compuesto (I-c).

Los disolventes empleados en cada proceso de la reaccidn incluyen, por ejemplo, éteres,
como dioxano y tetrahidrofurano; hidrocarburos aromaticos como bonceno, tolueno y
xileno, nitrilos como acetonitrilo; amidas como dimetilformamida (DMF) y
dimetilacetamida, sulfoxidos como dimetil sulfoxido y otros. El disolvente anterior se

puede emplear solo o en combinacion,

Los ejemplos de base usada en la reaccion incluyen hidruro de metal alcalino como
hidruro de sodio o hidruro de potasio; alcoxido de metal alcalino como metdxido de
sodio o etdxido de sodio; hidroxido de metal alcalino como hidréxido de sodio o
hidrdxido de potasio; carbonatos como carbonato de sodio o carbonato de potasio e
hidrogenocarbonatos como hidrogenocarbonato de sodio e hidrogenocarbonato de

potasio; aminas orgénicas como trietilamina.

La temperatura de reaccién puede fijarse opcionalmente dependiendo del compuesto a

hacer reaccionar. La temperatura de reaccion, a menos que se especifique otra cosa, es

192
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de aproximadamente 10°C a 200°C. Cada proceso de la reaccion se puede llevar a cabo

durante, normalmente, 30 minutos a 48 horas y preferiblemente de 1 a 24 horas.

E] grupo amino en la posicion 2 del anillo de piridina se modifica, en caso necesario, de
acuerdo con el procedimiento convencional para preparar otros grupos como

alquilamino, alcanoilamino, etc.

Cuando R'' es alquil Cj¢-sulfonilamino, alquil Cjs-amino, di(alquil Cs)amino,
alcanoil C,.g;amino, fenilalquil C,¢-amino o fenilsulfonilamino, se deriva de -NH;

mediante procedimientos convencionales durante el curso de la reaccion A.

Los compuestos de formulas (I-a), (1-b) y (I-c) se pueden hacer reaccionar ademas Jara
modificar los sustituyentes en la posicion 2 y 3 del anillo de piridina para la sintesis de
los compuestos deseados dentro del alcance de la presente invencion. También se
pueden modificar en el curso de las reacciones A, B y C anteriores, los sustituyentes en

1a posicion 2 y en la posicion 3 del anillo de piridina.

El resto amino en la posicion 2 puede modificarse por procedimientos convencionales

como sigue:

+NH,Z

L —= ——NHZ

—NH,

Y

en los que L es el grupo saliente y es como se definid anteriormente, Z es bencilo,
alquilo Ci4 o fenilo, 0 NHZ puede formar un anillo saturado de 5 a 6 miembros que

contiene opcionalmente NH u O como el otro heterodtomo a parte del dtomo de N
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adyacente.

En otra realizacion el resto amino en la posicion 2 se puede convertir en amida usando

acido clorhidrico.

El resto ciano en la posicion 3 se puede convertir en carbamoilo por hidrdlisis
r
convencional alcalina.

¥
El butoxicarbonilo terciario en la posicibn 3 se puede modificar facilmente por
reacciones convencionales de éster a glcohol, carboxilo y similares. El alcohol o carboxi

se puede convertir ademads en otros sustituyentes por procedimientos convencionales,

En alguna realizacidn, los sustituyentes de las posiciones 2 y 3 juntos forman un anillo
que opcionalmente presenta sustituyentes. Se puede emplear cualquier procedimiento
convencional o combinacién de cualquier procedimiento convencional para formar los

anillos. Los ejemplos de formacion de los anillos se muestran a continuacién.
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Ailn en otra realizacion, los sustituyentes en las posiciones 3 y 4 juntos forman un anillo



que presenta opcionalmente sustituyentes. Se puede emplear cualquier procedimiento
convencional o combinacién de cualquier procedimiento convencional para formar los

anillos. Los ejemplos de formacién de anillos se muestran a continuacion.
mj_*oJ< l«lj‘ﬂ"'<
oH o < |
N
<) N
by I - .
OH o
N

5 N

Cuandv el compuesto representado por la férmula (I) o una de sus sales tiene isdmeros

tautoméricos y/o estereoisomeros (por ejemplo isdmeros geométricos e isomeros

conformacionales), se incluyen también dentro del alcance de la presente invencion I

cada uno de ellos por separado y la mezclas. ‘
10

Cuando el compuesto representado por la formula (I) o una &e sus sales presenta un

carbono asimétrico en la estructura, sus compuestos Opticamente activos y mezclas

racémicas se incluyen también en el alcance de la presente invencion.

15 Las sales tipicas del compuesto representado por la formula (I) incluye sales preparadas
por reaccién de 'los compuestos de la presente invencién con un 4cido mineral u

orginico, 0 una base orginica o inorgénica. Las mencionadas sales se conocen como
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sales de adicion de dcidos y sales de adicion de bases, respectivamente.

Los cidos para formar sales de adicion de acidos incluyen icidos inorgdnicos como, sin
limitarse a, acido sulfirico, acido fosforico, acido clorhidrico, acido bromhidrico, acido
yodhidrico y similares y Aacidos organicos, como, sin limitarse a, acido p-
toluenosulfénico, acido metanosulfénico, acido oxalico, dcido p-bromofenilsulfonico,
dcido carbdnico, &cido succinico, dcido citrico, écido benzoico, icid; acético y

similares.

Las sales de adicién de bases incluyen las derivadas de bases inorganicas, como, sin
limitarse a, hidroxido de amonio, hidroxido de metal alcalino, hidréxidos, carbonatos,
bicarbonatos de metales alcalinotérreos y similares, y bases orginicas como, sin
limitarse a, etanolamina, trietilamina, tri(hidroximetil)aminometano y similares. Los
ejemplos de bases inorganicas incluyen hidroxido de sodio, hidroxido de potasio,
carbonato de potasio, carbonato de sodio, bicarbonato de sodio, bicarbonato de potasio,

hidréxido de calcio, carbonato de calcio y similares.

Se puede modificar el compuesto de la presente invencién o una de sus sales,
dependiendo de sus sustituyentes, para formar ésteres de alquilo inferior o otros ésteres
conocidos;, y/o hidratos u otros solvatos. Estos ésteres, hidratos y solvatos estan

incluidos dentro del alcance de la presente invencion.

El compuesto de la presente invencion se puede administrar en formas orales, como, sin
limitarse a, comprimidos normales y con recubrimiento entérico, capsulas, pildoras,

polvos, granulos, elixires, tinturas, solucion, suspensiones, jarabes, aerosoles sdlidos y

193.
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liquidos y emulsiones. También se pueden administrar en formas parenterales, como,
sin limitarse a, intravenosa, intraperitoneal, subcutanea, intramuscular y formas
similares, bien conocidas por aquellos expertos en las técnicas farmacéuticas. Los
compuestos de la presente invencién se pueden administrar de forma intranasal via
topica usando vehiculos intranasales adecuados, o por vias transdérmicas empleando
sistemas de liberacion transdérmicos bien conocidos por los expertos en la técnica.
,

La pauta de dgsificacién usando compuestos de la presente invencion se selecciona por
un experto en la técnica farmacéutica, teniendo en cuenta una serie de factores,
incluyendo, sin limitarse a, edad, peso, sexo y estado médico del receptor, la gravedad
de [a afeccion a tratar, la via de administracion, el estado de la funcion metabolica y dé
excrecion del receptor, la forma de dosificacion empleada, el compuesto y su sal en

cuestion que se emplee.

Los compuestos de la presente invencion se formulan preferniblemente antes de la
administraciéon junto con uno o mas excipientes farmacéuticamente aceptables. Los
excipientes son sustancias inertes como, sin limitarse a, vehiculos, diluyentes, agentes
aromatizantes, edulcorantes, lubrificantes, solubilizantes, agentes de suspension,

aglutinantes, agentes disgregantes de comprimido y material de encapsulado.

Otra realizacion de la presente invencion es una formulacion farmacéutica que
comprende un compuesto de la invencién y uno o méis excipientes farmacéuticamente
aceptables que sean compatibles con el resto de ingredientes de la formulacion y no sea
perjudicial para .el receptor. Las formulaciones farmacéuticas de la invencidon se

preparan por la combinacion de una cantidad terapéuticamente eficaz de los compuestos

an_
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de la invencién junto con uno o mas excipientes farmacéuticamente aceptables para el
mismo. En la preparacion de las composiciones de la presente invencion, ¢l ingrediente
activo se puede mezclar con un diluyente, o incluirse en un vehiculo, el cual puede estar
en forma de una cépsula, sobrecitos, papelillos u otros recipientes. El excipiente puede
actuar como diluyente, el cual puede ser un material sélido, semisolido o liquido que
actua como un vehiculo o puede estar en forma de comprimidos, pildoras, polvos,
pastillas, elixires, suspensiones, emulsiones, soluciones, jarabes, aerosoles,rungﬁentos
que contienen, por ejemplo, hasta un 10% en peso del compuesto activo, cépsulas de

gelatina blanda y dura, supositorios, soluciones inyectables estériles y polvos

empaquetados estériles.

Par. la administracion oral, el ingrediente activo puede combinarse con un vehiculo
farmacéuticamente aceptable no toxico y oral, como, sin limitarse a, lactosa, almidén,
sacarosa, glucosa, carbonato de sodio, manitol, sorbitol, carbonato de calcio, fosfato de
calcio, sulfato de calcio, metilcelulosa y similares; opcionalmente junto con agentes
disgregantes, como, sin limitarse a, maiz, almidén, metilcelulosa, agar, bentonita, goma
xantana, acido alginico y similares; y opcionalmente, agentes aglutinantes, por ejemplo,
sin limitarse a, gelatina, goma ardbiga, azicares naturales, betalactosa, edulcorantes de
maiz, gomas naturales y sintéticas, goma arabiga, tragacanto, alginato de sodio,
carboximetilcelulosa, polietilenglicol, ceras y similares; y, de forma opcional, agentes
lubricantes, por ejemplo, sin limitacion estearato de magnesio, estearato de sodio, cido
estedrico, oleato de sodio, benzoato de sodio, acetato de sodio, cloruro de sodio, talco y

similares.

En formas de polvo, el vehiculo puede estar como un sdlido finamente dividido, el cuat
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es una mezcla de ingrediente activo finamente dividido. El ingrediente activo puede
mezclarse con un vehiculo que presenta propiedades ligantes en proporciones adecuadas
y compactarse en la forma y tamaflo deseada para producir comprimidos. Los polvos y
comprimidos contienen preferiblemente de aproximadamente 1 a aproximadamente 99
por ciento en peso del ingrediente activo que es la nueva composicion de la presente
invencion. Los vehiculos solidos adecuados son carboximetilcelulosa de magnesio,

»
ceras de bajo punto de fusion y manteca de cacao.

4
Las formulaciones liquidas estériles incluyen suspensiones, emulsiones, jarabes y
elixires. El ingrediente activo se puede disolver o suspender en un vehiculo
farmacéuticamente aceptable, como agua estéril, disolvente orgénico estéril o una

mezcla de disolvente organico estéril y agua estéril.

El ingrediente activo se puede también disolver en un disolvente orgénico adecuado, por
ejemplo polipropilenglicol acuoso. Se pueden preparar otras composiciones por
dispersion del ingrediente activo finamente dividido en almidon acuoso o solucion de

carboximetilcelulosa de sodio o en aceite adecuado.

La formulacién puede estar en una forma de dosis unitaria, la cual es una unidad
fisicamente discreta, adecuada para la administracion en seres humanos u otros
mamiferos. Una forma de dosis unitaria puede ser una capsula o comprimido, o un
numero de cdpsulas o comprimidos. Una “dosis unitaria” es una cantidad previamente
determinada del compuesto activo de la presente invencion, calculada para producir el
efecto terapéutico deseado, junto con uno o més excipientes. La cantidad de ingrediente

activo en una dosis unitaria puede variar o ajustarse de aproximadamente 0,1 a

200,
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aproximadamente 1000 mg o mas de acuerdo con el tratamiento particular.

Las dosificaciones orales tipicas de la presente invencion, cuando se empleen para los
efectos indicados variarin de aproximadamente 0,01 mg/kg/dia a aproximadamente 100
mg/kg/dia, preferiblemente de 0,1 mg/kg/dia a 30 mg/kg/dia, y lo mas preferiblemente
de aproximadamente 0,5 mg/kg/dia a aproximadamente 10 mg/kg/dia. En caso de
administracion parenteral, se ha probado que en general es ventajoso!administrar
cantidades de aproximadamente 0,001 a 100 mg/kg/dia, preferiblemente de 0,01
mg/kg/dia a- 1 mg/kg/dia. Los compuestos de la presente invencion se pueden
administrar en una tnica dosis diaria o se puede administrar la dosis total diaria en dosis
divididas dos, tres o mas veces al dia. Por supuesto, cuando el suministro es de forma

transdérmica la administracion es continua.

El efecto de los presentes compuestos se evalué con los siguientes ensayos y pruebas

farmacologicas.
[Ensayo inhibidor de la quinasa IKK-f]
(1)  Preparacion de proteina quinasa IKK-$

se genera por PCR un fragmento de ADNc que codifica el marco de lectura
abierto de la IKK-p humana usando de un par de cebadores disefiados a partir de
la secuencia publicada (Woronicz JD et al (1997) Science 278, 866-869). Se
obtuvo una matriz a partir de ADNc Quickclone (Clontech) empleando un kit

Elongase™ Amplification (Life Technologies). Los fragmentos de ADN
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generados por PCR se purificaron en gel y se subclonaron en pBluescript. Los
fragmentos de ADNc clonados en pBluescript se insertaron en ADNpc3.1/His C
Kpnl/Notl, y se transfirieron a pVL1393 Smal/Xbal (Pharmingen) para construir
un vector de transferencia de baculovirus. Luego el vector, junto con los
baculovirus linearizados (BaculoGold™, Pharmingen) se uso para transfectar las
células Sf21 (Invitrogen, San Diego, CA). Los baculovirus recombinantes
generados se clonaron y amplificaron en células $f21, se desarrollaro,r-l en medio
celular de insecto TNM-FH (Life Technologies, Inc) se suplementaron con FCS
al 10‘%;, 50 g/ml de gentamicine, Pluronic F-68 (Life Technologies, Inc.) al 0,1%
como cultivo de suspension (200 mt en un matraz Erlenmeyer de 1 I; 27°C; 130
rpm). Las células Sf21 se infectaron con este virus amplificado con una
multiplicidad de infeccion de 5 siguiendo los protocolos convencionales
(Crossen R, Gruenwald S (1997) Baculovirus Expresion Vector System
Instruction Manual, Pharmingen Corporation) y se recogieron 48 horas después.
Se lisaron las células para obtener la proteina quimérica producida de quinasa

IKK-B condensada con histidina (IKK-beta marcada con His).

Preparac_ién de proteinas de fusion GST-IxkBa purificadas.

Se construy® un vector de expresién que contiene la secuencia de nucledtidos
que codifica la proteina de expresion de GST con los restos aminoacidos 1 a 54
de IxBa bajo el control de un promotor inducible de IPTG. El vector de
expresion se introdujo en E. Coli y se cultivé y lisd el transformante para
obtener una proteina de fusion GST-IxBa. Luego la proteina de fusion resultante

se purificé y biotinilo para el ensayo de la quinasa.

202,
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Medida de la actividad de la quinasa IKK-f.

Se llevo a cabo el ensayo de la quinasa en formato de 96 pocillos de TKK-P para
comprobar la actividad inhibitoria de los compuestos de la presente invencion.
En primer lugar se colocaron 5 pl de un compuesto de ensayo en presencia de
dimetil sulféxido al 2,5% (DMSO) en cada pocillo en una placa de 96 pocillos
con fondo en forma de U. (Falcon). Se colocaron 5 pl de DMSO al 2,5% para los
pocillos de control de fondo (BG) y fosforilacion total (TP). Se diluye?on IKK-B
recombinante (final 0,6 pg/ml) y bio-GST-IxBa (1-54) (final 0,2 uM) en 25 pl
de :am'bén B de quinasa 2x (Tris-HCl 40 mM, pH 7,6, 40 mM MgCh, P-
glicerofosfato 40 mM, p-nitrofenilfosfato 40 mM, EDTA 2 nM, fosfato de
creatina 40 mM, DTT 2 mM, Na3VO, 2 mM, BSA 0,2 mg/ml y fluoruro de
fenitmetilsulfonilo 0,8 mM) y se transfirieron 1 la placa de 96 pocillos. Se
transfirié Bio-GST-IxBa (1-54) en 25 pl de tampdn P de quinasa 2x sin IKK-B a
los pocillos BG. Luego se afiadieron 20 pl de ATP 12,5 uM, 62,5 uCi/ml de [y-
BPJATP (Amersham Pharmacia Biotech) y la mezcla resultante se incubd
durante 2 horas a temperatura ambiente. Las reacciones de la quinasa se
terminaron con la adicion de 150 pl de tamp6n de terminacion (EDTA 100 mM,
1 mg/ml de BSA, 0,2 mg de NaNj). Se transfirieron 150 ul de la muestra a
muramil tripéptido (MTP) blanco recubierto de estreptavidina (Streffens
Biotechniche Analysen GmbH #08114E14 FWD) para la captura de los sustratos
biotinilados. Después de 1 hora de incubacion, se eliminé la radiactividad no
ligada por lavado de los pocillos cinco veces con 300 pl de tampén de lavado
que incluye NaCl al 0,9% y Tween-20 al 0,1% (en peso/volumen) usando un
lavador de placa MW-96 (BioTec). Se determiné la radiactividad ligada tras la

adicién de 170 pl de un coctel de centelleo MicroScint-PS (Packard) empleando
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un contador de centelteo TopCount.

[Ensayo inhibidor de tirosina quinasa Syk pera selectividad]

5 (1)
10
15
20

(2)
25

Preparacién de proteina Syk

Se cloné un fragmento de ADNc¢ que codifica el marco abierto de lfctura de la
Syk humana a partir de ARN completo de linea celular de linfoma de Burkitt B
humar_l_o, Raji (American Type Culture Collection) empleando el procedimiento
RT-PCR, El fragmento de ADNc se insertdé en pAcG2T (Pharmingen, San
Diego, CA) para construir un vector de transferencia de baculovirus, Luego el
vector, junto con los baculovirus linealizados (BaculoGoldTM, Pharmingen) se

empleo para transfectar células Sf21 (Invitrogen, San Diego, CA).

Los bacilovirus recombinantes generados se clonzron y amplificaron en células
Sf21. Las células Sf21 se infectaron con este virus con titulo elevado
amplificado para producir una proteina quimérica de la quinasa Syk condensada

con glutation-S-transferasa (GST).

Se purificd la GST-Syk resultante usando columna de glutation (Amersham
Pharmacia Biotech AB, Uppsala, Sweeden) de acuerdo con las instrucciones del
fabricante. Se comprobd por SDS-PAGE que la pureza de la proteina era de mis

de un 90%.

Sintesis de un péptido

A continuacién, se sintetizd un fragmento de péptido de 30 restos incluyendo
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dos restos de tirosinasa, KISDFGLSKALRADENY YKAQTHGKWPVKW, con
un sintetizador de péptidos. El extremo N terminal del fragmento se biotinild

luego para obtener péptido de bucle de activacién (AL) biotinilado.

Medida de la actividad de tirosina quinasa Syk

Se diluyeron todos los reactivos con el tampon de ensayo de la quinasa Syk
(Tris-HC] 50 mM (pH 8,0), MgCl; 10 mM, Na; VO, 0,1 mM, BSA 0:1%, DTT 1
mM). Primeramente se pone una mezcla (35 uf) que incluye 3,2 pug de GST-Syk
y 0,5 .pg de AL en cada pocillo de una placa de 96 pocillos. Luego se afiaden a
cada pocillo 5 ul de un compuesto de ensayo en presencia de dimetil sulféxido al
2,5% (DMSQO). A esta mezcla se afladen 300 uM de ATP (10 pl) para iniciar la
reaccion de la quinasa. La mezcla de reaccién final (50 ul)} comprende GST-Syk
0,65 nM, AL 3 uM, ATP 30 pM, un compuesto de ensayo, DMSO al 0,25% y un

tampon de ensayo de quinasa Syk.

La mezcla se incubé durante 1 hora & temperatura ambiente (TA) y se termino la

reaccion con la adicion de 120 ul de tampon de terminacidn (Tris-HCI 50 mM (pH 8,0),

EDTA 10 mM, NaCl 500 mM, BSA 0,1%). La mezcla se transfirid a placas recubiertas

de estreptavidina y se incubd durante 30 minutos a temperatura ambiente para combinar

20 biotina-AL en las placas. Después de lavar tres veces las placas con solucién salina

tamponada con Tris (TBS) (Tris-HCI 50 mM (pH 8,0), NaCl 138 mM, 2,7 KCl 2,7 mM)

que contiene Tween-20 al 0,05%, se afiadieron y se incubaron a temperatura ambiente

durante 60 minutos 100 pl de solucién de anticuerpos constituida por Tris-HCI 50 mM

(pH 8,0), NaCl 138 mM, KCl 27 mM, BSA 1%, anticuerpo monoclonal

25 antifosfotirosina 60 ng/ml, 4G10 (Upstate Biotechnology), marcado previamente con

A0S
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europio, kit Amersham Pharmacia. Después del lavado, se afiadieron 100 pl de solucion

de intensificacion (Amersham Pharmacia Biotech) y luego s¢ midié la fluorescencia

segun tiempo con un contador ARVO multiple (Wallac Oy, Finlandia) a 340 nm para

excitacion y 615 nm para emision con 400 ms de retraso y 400 ms de ventana.

[Medida de la produccion RANTES en respuesta a TNF-a en células A549]

(b)
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Preparacion de células A549

Se ma;ituvo la linea de células del epitelio del pulmon A549 (ATCC #CCL-885)
en medio de Eagle modificado por Dulbecco {(D-MEM, Nikken Biomedical
Institute) suplementado con FCS al 10% (Gibco), penicilina 100 U/ml,
estreptomicina 100 pg/ml de estreptomicina y glutamina 2 nM (medio de
cultivo). Se sembraron cuarenta mil (4 x 10*) células (80 pl/pocillo) en cada
pocillo de una placa de cultivo de tejido de 96 pocillos de fondo plano (Falcon
#3072). La placa se dejo en reposo durante 2 horas, asi las células se adhirieron
al fondo de cada pocillo. Se aiiadi6 a cada pocillo un vehiculo de 10 pl (DMSO
al 1%), diluciones en serie de los compuestos de ensayo en DMSOQ al 1% o
dexametasona 5 nM en DMSO al 1% como referencia. La mezcla (90 ul/pocillo)
se incubo durante 1 hora a 37°C. Después de 1 hora, se afiadic TNF-a (10 pl) en
medio de cultivo a la mezcla para obtener 100 pul de mezcla de reaccion. La
mezcla de reaccion se cultivd durante 24 horas para estimular las células con
TNF-0. 100 ng/ml. También se prepararon células con vehiculo sin estimulecion

de TNF-a.

Medida de produccién de RANTES

76¢
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La con;:entracién de RANTES liberada de las céiulas en los sobrenadantes de
cada pocillo se determiné luego empleando una técnica de inmunoanalisis de
enzima en sandwich cuantitativo. En primer Jugar se puso mAb anti-huRANTES
de ratén 2 pg/ml (R&D Systems, #mAb678) en tampon PBS (pH 7,4, 100 pl) en
cada pocillo de una placa fluoro NUNC de 96 pocillos (Nalge Nunc, Nueva
York USA) (final 200 ng/pocillo) y la placa se dejo en reposo durante la noche a
4°C para que se recubra por el anticuerpo. Cada pocillo de la placa sg lavo luego
tres veces con 350 ul de tampén de lavado (Tween-20 0,05%, NaCl 0,85% y
TrisIH'Cl pH 7.4 25mM). Se ahadieron (200 pl) a cada pocillo tampdn de
bloqueo que contenia BSA al 1% (Sigma pureza 99%, 100 g), sacarosa al 5%
(Nacalai tesque, pureza 99%, 500 g) y azida al 0,02% (Nakalai tesque, 100%,
500 g) y luego se dejo 1a placa en reposo durante 4 horas para que se estabilizase
el anticuerpo recubierto. A continuacién se pusieron 50 ul de sobrenadante del
cultivo celular preparado en el apartado (1) anterior en cada pocillo de la placa
NUNC fluoro de 96 pocillos con anticuerpo recubierto. Se us6 RANTES
recombinante humano (Pepro Tech, Inc. #300-06) como patron para la
determinacion de produccion RANTES (intervalo lineal entre ) y 10 ng/mi). Se
afladid (50 wl) a cada pocillo mAb anti-huRANTES de ratén marcado con Eu
(60 ng/mi: R&D Systems, #mAb278) en PBS suplementado con BSA al 1% y
Tween 20 al 0,05%. Las mezclas de reaccion se incubaron & temperatura
ambiente durante 4 horas. Después del lavado con tampén de lavado (Tween-20
al 0,05%, NaCl al 0,85% y Tris/HCI 25 mM pH 7,4, 350 pl/pocillo) durante 5
minutos usando un lavador Sera (Bio-Tech, #MW-96R), se afiadié a cada pocillo
solucion de intensificacion (DELFIA, #1244-405, 100 pl/pocillo). Se incubo la

placa durante 10 minutos a temperatura ambiente con agitacion moderada. Se

203}
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midi6 la intensidad de fluorescencia con un fluorimetro DELFIA (Wallac). La

excitacion tuvo lugar a 340 nm y se midi6 la emision a 615 nm.

[Medida de la produccién de TNF-a en respuesta a LPS a partir de células

5. mononucleares de sangre periférica (PBMC)]

10

15

20

25

)

Preparacion de PBMC

Se prepararon PBMC humanas obteniendo en primer lugar sangre de donantes
sanos y aislando las células de la misma. El aislamiento se ejecuté por
procedimiento de centrifugacion en gradiente Ficoll empleando Ficoll Pacque
(Pharmacia #17-1440-02). En las tres horas de donacién se usaron PBMC
aisladas. Una vez lavadas tres veces con PBS, se resuspendicron las PBMC con
RPMI 1640 (Nikken BioMedical Institute) suplementado con FCS al 10%
(Gibco), penicilina 100 U/ml, estreptomicina 100 pg/mli y glutamina 2 mM
(medio de cultivo). Las células (1 x 10° en 150 pl/pocillo) se sembraron en cada
pocillo de la placa de cultivo de tejidos de fondo plano de 96 pocillos (Falcon
#3072). Se ailadieron 20 pl de vehiculo a cada pocillo (DMSO al 1%),
diluciones en serie del compuesto de prueba en DMSO al 1% o dexametasoma
250 nm en DMSO 1% como referencia. Se incubd la mezcla (170 pl/pocillo)
durante 1 hora &8 37°C. Después de una hora, se afiadieron 20 ng/ml de LPS (30
pl) en medio de cultivo a la mezcla para obtener 200 pl de mezcla de reaccion.
La mezcla de reaccién se cultivd durante 7 horas para estimular las células con
LPD 3 ng/ml. También se prepararon células con vehiculo sin la estimulacion

con LPS. Se recogieron luego los sobrenadantes de la mezcla de reaccion.

7.0%.
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Medida de la produccién de TNF-a

La concentracién de TNF-a en los sobrenadantes se determin6é empleando un kit
ELISA DuoSet™ (GenzymeTechne, Minneapolis, USA) siguiendo las
recomendaciones del fabricante. En primer lugar se puso TNF-a Ab antihumano
de ratén 4 pg/ml en tampon de PBS (100 pl) en cada pocillo de la placa de 96
pocillos (NUNC, MaxisorpTM) y se dejé que la placa reposase durante la noche
a 4°C para que se recubriese con el anticuerpo. Cada pocillo de la pl:ca se lavo
luego_; veces con 350 pl de tampon de lavado que contiene PBS, Tween 20
(Nakal.ni Tesque) empleando Lavador Sera (BioTech, ¥#MMW-96R). Se afladieron
a cada pocillo 300 pl de BSA al 1% (Sigma), sacarosa al 5% en PBS. Tras 2
horas de incubacién a temperatura ambiente, se descargd el tampdn y se
afiadieron 50 pl de medio de cultivo. A continuacién se pusieron 50 pl de
sobrenadante de cultivo celular estimulado preparado en el apartado (1) anterior
en cada pocillo de la placa de 96 pocillos. Se empled TNF-a recombinante
humano (Genzyme Techne) como patron para la determinacion de la produccion
de TNF-a (intervalo lineal entre 30 y 2.000 pg/ml). Las mezclas de reaccion se
incubaron durante una hora a temperatura ambiente. Tras lavar cinco veces, se
aftadi6 a cada pocillo 100 pl de anticuerpo TNF-a antihumano biotilinado
(Genzyme Techne, 300 ng/m!) en BSA 0,1%, Tween al 0,05% en PBS
(diluyente reactivo) y se incubd a temperatura ambiente durante 1 hora. Después
de lavar cinco veces, se afiadio a cada pocillo 100 pl de peroxidasa de rdbano
picante conjugada con estreptavidina (Genzyme Techne, 1/100 en diluyente
reactivo). Después de 20 minutos cada pocillo de la placa se lavd cinco veces
con tampdn de lavado (350 pl/pocillo). El sustrato de peroxidasa de ribano
picante y H,O; (kit de deteccién de peroxidasa TMBZ, SUMILON #ML-1120T)



10

15

20

25

49

se afiadieron a la mezcla y esta se dej6 en reposo a temperatura ambiente. La
reaccion se finaliz6 después de 10 minutos con la adicién de HaSO4 2N. Se
midio la densidad éptica a 450 nm usando un lector de microplaca
(Labosystems, Multiscan Multisoft). Se llevd a cabo la cuantificacion de la
produccién de TNF-a en cada muestra por comparacion de las densidades

Opticas de cada muestra y la curva del patron.

[Medida de la_’produccién de IL-2 en células T Junkat en respuesta a estimulacion de

anticuerpos] -

La produccion de IL-2 se mide en células T junkat (clon E6-1; ATCC # TIB-152) en

respuesta a la estimulacion con anticuerpos anti-CD3/anti-CD28.

)

(2

Preparacion de anticuerpos inmovilizados

En primer lugar se pusieron en cada pocillo de la placa de 96 pocillos los
anticuerpos anti-CD3 (400 ng/pocillo Nichirei, UN-T3 4 pg/ml en 100 ul de PBS
Dulbecco) y se dejo la placa en reposo durante 2 horas a temperatura ambiente
para que se recubriese con el anticuerpo. Cada pocillo de la placa se lavé luego

con 250 pl de PBS 3 veces.

Preparacion de cultivo celular Jurkat.

Se cultivaron células T Jurkat en medio RPMI 1640 suplementado con suero de
bovino fetal inactivado con calor, L-glutamina 2 mM, penicilina G 100 U/ml y
estreptomicina 100 pg/ml (medio de cultivo). Se sembraron doscientas mil (2 x
10%) células (190 w/pocillo) en cada pocillo de placas de cultivo de tejido con

20
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fondo en forma de U de 96 pocillos (Falcon #3077). Se afladieron 10 pl de
vehiculo (DMSO al 2%) a cada pocillo, y diluciones en serie de compuestos en
DMSO al 0,2% o ciclosporina A como referencia en DMSO al 0,2%. La mezcla
(200 pl) se incubd durante una hora 2 37°C en un ambiepte humidificado de CO;
al 5%.

Estimulacién de la célula

La megcla de reaccién obtenida en (2) (100 ul) se puso en cada pocillo de la
placa -de anticuerpos inmovilizados preparada en (1). Se afiaden a este pocillo
anticuerpos antiCD28 (Nichirei, KOLT-21, 6 pug/ml en medio de cultivo celular,
50 pl/pocillo) y anticuerpos de cadena kappe antirratén de cabra (Bethyl
Laboratories), (Cat#A90-119A) 10 ul/ml en medio de cultivo, 50 put/ml). Se
incubd la mezcla de reaccion en cada pocillo durante 24 horas a 37°C para
estimular la células con anticuerpos anti-CD3 inmobilizados (400 ng/pocillo) y
anticuerpos anti-CD28 (1,5 ug/ml) y luego receptores de entrecruzamiento en las

células con anticuerpos de cadena kappa antirratén (2,5 pg/mil),

Medida de la produccion de IL-2

Se recogieron entonces los sobrenadantes de la mezcla de reaccién. Se
determind la concentracién de IL-2 en los sobrenedantes empleando un kit de
desarrollo ELISA (GenzymeTechne, Minneapolis, USA) siguiendo las
recomendaciones del fabricante. En primer lugar se pusieron en cada pocilio de
1a placa de 96 pocillos (NUNC, Maxisorp™) 2 ug/ml de Ab anti-hulL de raton
en tampon de PBS (100 pl) de ratén 2 pg/ml dejindose la placa en reposo

durante la noche a 4°C para que se recubriera con el anticuerpo. Cada pocillo de

21!
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la placa se lavo luego cinco veces con 350 ul de tampon de lavado que contenia
PBS, Tween 20 al 0,05% (Nakalai tesque) empleando Sera Washer (Bio-Tech,
#MW-96R). Se afiadieron a cada pocillo 250 ul de BSA al 1% (Sigma) en PBS,
Tween 20 al 0,05% (tampén de dilucion). Después de dos horas de incubacion a
temperatura ambiente se descargd el tampon y se afladieron 50 pl de medio de
cultivo. A continuacién se pusieron 50 pl de sobrenadante de cultivo celular
estimulado preparado en (3) en cada pocillo de la placa de 96 p::cillos con
anticuerpo  anti-hulL-2 de ratén recubierto. Se empled IL-2 humano
recomt.iinnnte (Genzyme Techne) como el patrén para la determinacion de la
produccion de IL-2 (intervalo lineal entre 200 y 5.400 pg/ml). La mezcla de
reaccion se incubd durante 1 hora a temperatura ambiente. Tras lavar § veces, se
afiadierct 100 pl de anticuerpo anti-hulL-2 de conejo biotinilado {Genzyme
Techne, 1,25 ug/ml) en tampon de dilucion a cada pocillo y se incubd a
temperatura ambiente durante una hora, Después de cinco lavados se afiadieron a
cada pocillo 100 pl de peroxidasa de rabano picante conjugada con
estreptavidina (Genzime Techne, 1/1000 en tampén de dilucion). Después de 20
minutos se lavd cada paocillo de la placa cinco veces con tampdn de lavado (350
pl/pocillo). Se ailadieron a la mezcla sustrato y H;O; (kit de deteccién de
peroxidasa TMBZ, SUMILON #ML-1120T) y se dej6 en reposo a temperatura
ambiente. Se finalizd la reaccion después de 10 minutos afiadiendo H;SO; 2N.
Se midi6 la densidad optica a 450 nm usando un lector de microplaca
(Labosystems, Multiscan Multisoft). La cuantificacién de la produccion de IL-2
en cada muestra se llevé a cabo por comparacion de las densidades Opticas de

cada muestra y la curva patron.
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[Produccion de TNF-a inducido por LPS de ratdn]

Se agruparon en dos grupos ratones hembra BALB/c de ocho semanas de edad, un
grupo de control y un grupo de tratamiento. Se administré una solucion que contenia
LPS 200 ug/raton en solucion salina fisiologica al 0,9% por inyeccion intraperitoneal
(ip) en los ratones de control. Los ratones del grupo de control se inyectaron primero ip
con compuestos de la presente invencién 30 minutos antes de la inyeccion ae LPS. Se
recogié sangre de cavidad venosa posterior de los ratones tratados y control,
antestesiando .con pentobarbital (80 mg/kg, i.p.) después de 90 minutos de la inyeccion
de LPS y se afiadié a una placa de 96 pocillos que contenia solucién de EDTA al 2%. Se
separd el plasma por centrifugacion a 1800 rpm durante 10 minutos a 4°C y luego se
diluyé cuatro veces con solucion salina tamponada con fosfato (pH 7,4) que contenia
albimina de suero bovino al 1%. La concentracion de TNF-a en la muestra se

determiné empleando un kit ELISA (Pharmingen, San Diego, CA).

Se determind el nivel medio de TNF-a en cinco ratones de cada grupo y se calculd el
porcentaje de reduccién en los niveles de TNF-a. Los ratones tratados mostraron una
disminucién significativa en el nivel de TNF-a en comparacion con los ratones de
control. Los resultados indicaron que los compuestos de la presente invencion pueden

limitar la actividad de la citoquina inducida por LPS.

Los resultados del ensayo celular (A549) y de la prueba in vitro se muestran a
continuacion en los ejemplos y en las tablas de los ejemplos. Los datos corresponden a
los compuestos como se obtuvieron por sintesis en fase sélida y por tanto a niveles de

pureza de aproximadamente 40 a 90%. Por razones practicas, los compuestos se
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agrupan en cuatro clases de actividad como se muestra a continuacion:

Clso in vitro = A (=0<) 0,5 yM < B (=0<) 2 yM < C (=0<) 10 yM <D
Clso celular= A (=0<) | pM < B (=0<) 10 uyM <C

Los compuestos de la presente invencion también muestran una excelente selectividad y

,
fuerte actividad en otros ensayos de actividad celular e in vivo.

EJEMPLOS

La presente invencion se describird detalladamente a continuacion mediante los
ejemplos, si bien en ninglin modo se corsiderara que definen las metas y alcance de la

presente invencion.

En los ejemplos siguientes, todos los datos cuantitativos, si no se define de otra forma,
se refieren a porcentajes en peso. Los espectros de resonancia magnética nuclear de
protén (RMN de 'H) estin registrados a 300 o 500 MHz con un equipo Brucker DRX-
300.

Los desplazamientos del 500 Brucker UltraShield TM y quimicos se dan en partes por
millén con relacion al tetrametilsilano (TMS). Los espectros de masas se obtienen

usando técnicas de ionizacion por electronebulizacién (ES) (micromass Platform LC).

[Compuesto de partida 1A]
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(Compuesto de partida 1A).
Se calento a reflujo una mezcla de 2’-hidroxiacetofenona (68,1 g, 0,500 mol), bromuro
de bencilo (9&,1 g, 0,550 mol) y K2CO; (103 g, 0,750 mol) en acetona (1 1), se continuo
agitando durante la noche. Después de enfriar hasta temperatura ambiente se concentro
la mezcla a presion reducida. El residuo se diluyd con agua, y se extrajo con acetato de
etilo. La fase organica separada se lavo con salmuera, se secéd sobre MgSQ,, se filtrd y
se concentrd a presién reducida proporcionando 1-[2-(benciloxi)fenil]etanona en forma

de un aceite incoloro. (100 g, rendimiento; 88%).
|Compuesto de partida 1B]

Se afiadio a una solucién de 2'-hidroxiacetofenona (6,79 g, 30 mmol) en éter (200 ml)
una solucién de bromo (5,00 g, 31 mmol) en éter (20 ml). Una vez agitado a
temperatura ambiente durante 30 minutos, la mezcla se diluyé con éter (100 ml) y se
lavé con NaHCO5 acuoso saturado (100 ml) y con salmuera (100 ml) sucesivamente. La
fase orgdnica combinada se seco sobre Na;SO,, se filtrd y se concentr6 a presion
reducida. El residuo se lavd con éter y hexano sucesivamente y se secd a presion
reducida proporcionando 1-[2-(benciloxi)fenil]-2-bromoetanona. (8,42 g, rendimiento;

92%).
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(Compuesto de partida 1B).
Se afiadi6 a una solucion de 1-[2-(benciloxi)fenil]-2-bromoetanona (2,59 g, 8,5 mmol) y
piridina (1,37.= ml, 17 mmol) en THF hidrogenodifluoruro de tetrabutilamonio (4,78 g,
17 mmol). La mezcla de reaccion se agito a reflujo durant.e 22 horas. La mezcla se
diluy6 con éter (250 ml), luego se lavo con acido clorhidrico acuoso 1 N (100 ml) y
salmuera (100 ml) sucesivamente. La fase organica se seco sobre Na;SO,, se filtro y se
concentro a presion reducida. El producto bruto se purificd por cromatografia en
columna en gel de silice (hexano/acetato de etilo, 4:1) proporcionando 1-[2-

benciloxi)fenil]-2-fluoroetanona (688 mg; rendimiento 33%).

[Compuesto de partida 1C]

&5,

(Compuesto de partida 1C).

Se afiadi6 a una solucién agitada de 2'-hidroxiacetofenona (5,000 g, 36,724 mmol) en

acetonitrilo (200 ml) carbonato de potasio (7,613 g, 55,086 mmol). Se agitd la mezcla a
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50°C durante 30 minutos. Se afiadié a la mezcla bromuro de 4-nitrobencilo (8,727 g,
40,396 mmol), y se continué agitando a 50°C durante 12 horas. Se afladieron a la
mezcla carbonato de potasio (0,508 g, 3,672 mmol) y bromuro de 4-nitrobencilo (0,793
B, 3,672 mmol) y se agit6 la mezcla resultante a 50°C durante 12 horas. Una vez
enfriada a temperatura ambiente, la mezcla de reaccién se concentré a presion reducida
y se diluyé con acetato de etilo. La fase orgénica se lavd en agua, se seco sobre Na;SQ.,
se filtro y se concentrd. El residuo resultante se lavé con hexano proporcion;ndo 1-{2-
[(4-nitrobencil)oxi]fenil} etanona en forma de un sélido blanco. (8,900 g, rendimiento;

89%).
[Compuesto de partida 1D]
Se prepard metoxibencil-acetofenona de la misma forma que en el método para preparar

el compuesto de partids 1A, salvo que se sustituyd el bromuro de bencilo por cloruro de

metoxibencilo.

(Compuesto de partida 1D).

[Compuesto de partida 1E]
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(Compuesto de partida 1E).
Se agito a rgﬂujo durante la noche una suspension de (2', 6' —dihidroxi)acetofenona
(25,0 g, 164 mmol), bromuro de bencilo (40 ml, 337 mmol), carbonato de potasio (136
g, 986 mmol) y yoduro de sodio (2,5 g, 16 mmol) en acetona (500 ml). Se concentro la
mezcla a presion reducida, y se diluyo con acetato de etilo (500 ml) y agua (250 ml). Se
extrajo Ja fase acuosa separada con acetato de etilo (200 ml x 2). La fase orgdnica
combinada se lavd con salmuera (100 ml), se secd sobre Na:SOQ, se filtrdé y se
concentrd a presion reducida. El residuo se trituré con hexano, se recogié mediante
filtracion, se lavd con hexano y se seco a presion reducida proporcionando 1-[2,6-bis

(benciloxi)fenil]etanona (2,49 g, rendimiento; 46%).
[Compuesto de partida 1F]

Se agitd a temperatura ambiente una suspension de 3-hidroxipicolinonitrilo (3,00 g,
25,0 mmol), preparada de acuerdo con “Synthesis” 316 (1983) y “J. Org. Chem.” 48
1375 (1983), carbonato de potasio (5,40 g, 39,1 mmol) y bromuro de bencilo (5,10 g,
29,8 mmol) en acetona (150 ml) durante 20 horas. Se filtré la mezcla de reaccion y se
evapord el filtrado. Se purifico el residuo mediante cromatografia en columna en gel de

silice (acetato de etilo / n-hexano = 1/3 a 1/2) seguida de recristalizacién en acetato de
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etilo / n-hexano = 1/4 proporcionando 3-benciloxipicolinonitrilo en forma de un sélido

incoloro (4,354 g, rendimiento; 83%).

+ MeMgBt —>

| = Mo
/N /N r

_ (Compuesto de partida 1F).
Se afiadio goia a gota a una solucion fria (0°C) de 3-benciloxipicolinonitrilo (2,50 g,
11,9 mmmol) en tetrahidrofurano (100 ml) bromuro de metilmagnesio 0,92 M en
tetrahidrofurano (150 ml, 138 mmol). Se agitd la mezcla a 0°C durante 30 minutos y
luego a temperatura ambiente durante 4 horas. Se vertid la mezcla de reaccion en agua
(2000 ml) y se acidifico con &cido sulfirico al 10% (500 ml). Tras haber agitado
durante 30 minutos, se vertié la mezcla de reazccion lentamente en una solucidn acuosa
saturada de NaHCO; y se extrajo con acetato de etilo. Se lavo la fase organica con
salmuera, se seco sobre Na;SO,, se filtrd y se evapord. Se purifico el residuo mediante
cromatografia en columna en gel de silice (acetato de etilo / n-hexano = 1/3)
proporcionando 1-(2-benciloxifenil)-etanona en forma de un aceite incoloro (2,49 g,

rendimiento; 92%).
[Compuesto de partida 1G]
Se afladio a una soluci6n agitada de 1-(2,6-dihidroxifenil)etanona (50,0 g, 328 mmol) en

acetona (1000 ml) carbonato de potasio (227 g, 1643 mmol} y (bromometilo)

ciclopropano (35,1 ml, 361 mmol). La mezcla se agit6 a S0°C durante 2 dias. Se filtro

ug
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la mezcla de reaccién a través de celite® y luego se concentrd el filtrado a presion
reducida. Se diluy6 el residuo con agua y se extrajo con acetato de etilo. Se lavo la fase
orgdnica separada con agua y salmuera, se secd sobre MgSOj, se filtr6 y se concentrd a
presion reducida. El residuo se suspendié en hexano. Luego la suspension se agitd a
80°C durante 30 minutos. Se filtré la solucion y se dejo que el filtrado se enfriase a
temperatura ambiente. El sdlido blanco resultante se recogio mediante filtracion, se lavo
con hexano, y se seco a presion reducida proporcionando l-{2-[(ciclopropill:-letil)oxi]-ﬁ-

hidroxifenil} etanona en forma de un sélido amarillo palido (56,3 g, rendimiento; 83%).

i Y\O
o/

{(Compuesto de partida 1G).

Se afiadié a una solucién agitada de 1-{2-[(ciclopropilmetil)oxi]-6-hidroxifenil}etanona
(56,3 g, 272 mmol) en acetona (1000 ml) carbonato de potasio (188 g, 1364 mmol),
cloruro de 4-metoxibencilo (40,9 mi, 330 mmol) y yoduro de tetrabutilamonio (20,2 ml,
54,6 mmol). La mezcla se agitd a reflujo durante la noche. Se dej6é que la mezcla de
reaccion se enfriase a temperatura ambiente, se filtro a través de celite®, y luego se
concentré el filtrado a presion reducida. Se diluyé el residuo con agua y se extrajo con
acetato de etilo. Se lavd la fase orginica separada con salmuera, se sec sobre MgSQO,,
se filtrd y se concentrd a presion reducida. Luego el sdlido blanco resultante se
recristalizd con etanol, se recogid mediante filtracién, se lavd con etanol y se seco a

presion reducide proporcionando 1-{2~(ciclopropilmetoxi)-6-{(4-
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metoxibencil)oxi]fenil}etanona en forma de un sélido blanco (79,2 g, rendimiento;

89%).

[Compuesto de partida 1H]

NO, NO, 0 2
O —Qy — U
0 oj OH
Se afiadieron.’a una solucién agitada de S-nitro-4H-1,3-benzodioxina (10,0g, 55,203
mmol) en tetracloruro de carbono (70 ml) N-bromosucinimida (10,808 g, 60,723 mmol)
y 2, 2’-azobisisobutironitrilo (0,906 g, 5,520 mmol). Se agit6 la mezcla a 100°C durante
2 horas. Una vez enfriada a temperatura ambiente, se afiadi6 a ]la mezcla una solucion de
etoxido de sodio (4,884 g, 71,764 mmol) en etanol (70 ml), y se continud agitando a
temperatura ambiente durante 3 horas. La reaccion se desactivo con agua y se extrajo
con acetato de etilo. La fase orgdnica se lavo con salmuera, se sec6 sobre sulfato de
magnesio, se filtrd y se concentré a presién reducida. El residuo se purific6 por
cromatografia en columna en gel de silice (hexano/acetato de etilo = 9/1)
proporcionando 4-etoxi-5-nitro-4H-1,3-benzodioxina en forma de aceite amarillo palido

(10,8 g, rendimiento; 87%).

Se afladi6 & una solucién agitada de 4-etoxi-5-nitro-4H-1,3-benzodioxina (5,80 g,
25,755 mmol) en etanol (15 ml) y THF (10 ml) 4N HCI en 1,4-dioxano (20 ml). Se
agito la mezcla a 60°C durante 6 horas y a 90°C durante 6 horas. Una vez enfriada a
temperatura ambiente, se diluyd la mezcla de reaccién con agua y se extrajo con acetato
de etilo. La fase orginica se seco sobre sulfato de magnesio, se filtré y se concentrd a

presion reducida. El residuo se purificd por cromatografia en columna en gel de silice
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(hexano / acetato de etilo = 9/1) proporcionando 2-hidroxi-6-nitrobenzaldehido en

forma de aceite amarillo palido (4,450 g, rendimiento; cuantitativo).

NO, NO, OH

OH OH

Se afiadié gota a gota a una solucion agitada de 2-hidroxi-6-nitrobenzaldghido (4,5 g,
26,926 mmol) trimetilaluminio (2M en tolueno, 27 ml) en atmosfera de argon. Se agitd
la mezcla a-temperatura ambiente durante 1 hora. Se vertié la mezcla de reaccién en
acido clorhidrico 1N acuoso frio (0°C) y se extrajo con acetato de etilo. Se lavo la fase
orgénica con salmuera y se secO sobre Na;SO,, se filtrd y se evapord. Se purifico el
residuo mediante cromatografia en columna en gel de silice (hexano / acetato de etilo =
9/1) proporcionando 2-(I-hidroxietil)-3-nitrofenol en forma de un aceite naranja (4,660

g, rendimiento; 95%).

°~ &
éfs‘tQ?“.’ m

Se afiadi6 a una solucion agitada de 2-(1-hidroxietil)-3-nitrofenol (0,300 g, 1,638 mmaol)
en acetona (5 ml) carbonato de potasio (0,25 g, 1,802 mmol). Se 2gitd la mezcla a
temperatura ambiente durante 15 minutos, y se afiadid a la mezcla cloruro de 4-
metoxibencilo (0,22 ml, 1,638 mmol). Se agitd la mezcla a temperatura ambiente
durante 2 horas y a 60°C durante 3 horas. La reaccidén se desactivd con una solucién
acuosa saturada de cloruro de amonio y se extrajo con acetato de etilo. La fase orgénica
se secO sobre NaiSQ,, se filtro y se concentrd. El residuo se purificd por cromatografia

en columna en gel de silice (hexano / acetato de etilo = 4/1) Se lavd el compuesto
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purificado con éter diisopropilico proporcionando 1-{2-[(4-metoxibencil)oxi]-6-

nitrofenil }etanol en forma de un sélido blanco (0,201 g, rendimiento; 41%).

élii >
? ,
Se afadieron a una solucién enfriada (0°C), agitada de 1-{2-[(4-metoxibencil)oxi]-6-
1
nitrofenil }etanol (0,20 g, 0,659 mmol) en diclorometano (20 ml) tamices moleculares de
4A (1 g), N-6xido de N-metilmorfolina (0,15 g, 1,319 mmol) y perrutenato de tetra-n-
propilamonio (0,01 g). La mezcla se agit6 a temperatura ambiente durante 12 horas. Se
filtrd 1a mezcla de reaccién a través de celite® y se diluyd el filtrado con acetato de etilo.
Se lavo la fase orgénica con una solucién acuosa saturada de cloruro de amonio y se
secO sobre Na;SO., se filtré y se concentro a presion reducida proporcionando 1-{2-[(4-

metoxibencil)oxi]-6-nitrofenil}etanona en forma de un sdlido blanco (0,159 g,

rendimiento; 80%). Se utilizd el residuo para la siguiente etapa sin més purificacion.

(Compuesto de partida 1H).

Se afiadié a una suspension agitada de 1-{2-[(4-metoxibencil)oxi]-6-nitrofenil}etanona
(0,50 g, 1,659 mmol) en etanol una solucién de cloruro de amonio (0,10 g, 1,825 mmol)

en agua (5 ml) seguida de polvo de hierro (0,75 g). Se agitd la mezcla a 100°C durante 1

22>
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hora. Se filtrd la mezcla de reaccion a través de celite®. Se diluyo el filtrado con acetato
de etilo y se lavo con agua. La fase orginica separada se lavd con salmuera y se secod
sobre Na;SQO,, se filtré y se concentrd a presion reducida proporcionando 1-{2-amino-6-
[(4-metoxibencil)oxi]fenil}etanona en forma de un solido amarillo (0,790 g,

rendimiento; 108%). Se utiliz6 el residuo para la siguiente etapa sin mas purificacion.

[Compuesto de partida 1]

Se afiadieron a una solucion fria (0°C) de écido 2-fluoro-6-hidroxibenzoico (5,00 g,
32,029 mmol) en dimetilformamida (200 mi) clorhidrato de N,O-dimetilhidroxilamina
(6,25 g, 64,057 mmol), clorhidrato de 1-etil-3-(3-dimetilaminoprpil)carbodiimida (9,82,
48,043 mmol), 1-hidroxibenzotriazol (5,19 g, 38,435 mmol) y trietilamina (8,93 ml,
64,057 mmol). Se agito la mezcla a temperatura ambiente durante 15 horas. La mezcla
de reaccion se extrajo con acetato de etilo y agua. La fase organica separada se lavo con
salmuera, se seco sobre Na;SOy, se filtrd y se concentrd a presion reducida. El residuo
resultante se purifico por cromatografia en columna en gel de silice (acetato de etilo /
hexano = 2/1) proporcionando 2-fluoro-6-hidroxi-N-metoxi-N-metilbenzamida en

forma de un sélido naranja (4,320 g, rendimiento; 68%).

Se afiadieron a una solucién agitada de 2-fluoro-6-hidroxi-N-metoxi-N-metilbenzamida
(4,320 g, 21,689 mmol) en acetona (50 ml) cloruro de 4-metoxi bencilo (3,74 g, 23,858

mmol), carbonato de potasio (4,50 g, 32,534 mmol) y yoduro de potasio (360 mg, 2,169
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mmol). Se agité [a mezcla a reflujo durante 15 horas. Una vez enfriada a temperatura
ambiente, se filtré la mezcla de reaccidn y se concentro el filtrado a presion reducida. Se
extrajo el residuo con acetato de etilo y agua. La fase organica separada se lavo con
salmuera, se seco sobre Na;SQOs, se filtro y se concentré a presion reducida. El residuo
resultante se purificé por cromatografia en columna en gel de silice (hexano / acetato de
etlo = 2/1) proporcionando 2-ﬂuoro-N-metoxi-6-[(4-metoxibenfil)oxi]-N-
metilbenzamida en forma de un aceite amarillo pilido (6,926 g, n-:ndimiento;

cuantitativo). ,

(Compuesto de partida 11I).
Se afiadié a una solucién fria (0°C) de 2-fluoro-N-metoxi-6-[(4-metoxibencil)oxi]-N-
metilbenzamida (6,926 g, 21,70 mmol) en tetrahidrofurano (10 ml) bromuro de
metilmagnesio 1 N en tetrahidrofurano (43,40 ml, 43,40 mmol). Se agito la mezcla de
reaccion a reflujo durante 4 horas. Una vez enfriada a temperatura ambiente, 1a mezcla
de reaccion se desactivo con una solucion acuosa saturada de NaHCO;, y se extrajo con
acetato de etilo. La fase orgénica separada se lavd con agua y salmuera, se seco sobre
Na;S0;, se filtr y se concentrd a presion reducida. El residuo resultante se purificé por
cromatografia en columna en gel de silice (hexano : acetato de etilo, 3/1)
proporcionando 1-{2-fluoro-6-[(4-metoxibencil)oxi]fenil}etanona en forma de un sélido

amarillo pélido (1,21 g, rendimiento; 20%).

A%
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o BN
/ \ — 0 -

Se agito a reflujo durante 1 hora y media una mezcla de 3-hidroxi-2-tiofeno_g_arboxilato
de metilo (5,00 g, 31,61 mmol), bromuro de bencilo (3,76 ml, 31,61 mmol), y K,COs
(4,81 g, 34,77 g) en acetona (50 mi). Una vez enfriada a temperatura ambiente, la
mezcla se filtrd, y el filtrado se concentrd a presién reducida. El residuo se purifico por
cromatografia en columna en gel de silice (hexano : acetato de etilo=15/1 a 9/1)
proporcionando 3-(benciloxi)-2-tiofenocarboxiiato de metilo en forma de un aceite

amarillo palido (7,91 g, rendimiento: cuaniitativo).

Se afizdié a una solucion de 3-(benciloxi)-2-tiofenocarboxilato de metilo (7,85 g, 31,61
mmol) en MeOH (32 ml) y THF (16 ml) NaOH 2 N (21 ml), y la mezcla se agit6 a
refiujo durante 10 horas, y luego se concentré a presion reducida. El residuo se diluyé
con agua, se lavo con éter. La fase acuosa separada se acidificd con HCI 5N, El sélido
precipitado se recogié mediante filtracion, se lavé con hexano, y se secoé a presion
reducida a 60°C proporcionando acido 3-(benciloxi)-2-tiofenocarboxilico en forma de

un sdlido amarillo (6,76 g, rendimiento: 91%).
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Se afiadieron a una solucién de icido 3-(benciloxi)-2-tiofenocarboxilico (3,00 g, 12,81
mmol) en CH3Cl2 (30 ml) cloruro oxalico (1,34 ml, 15,4 mmot) y DMF (0,05 m]). La
mezcla se agitd a temperatura ambiente durante 1 hora, y se concentrd a presion
reducida. El residuo se disolvid con acetato de etilo (10 ml). Luego se aiiadio la
solucién a una mezcla de clorhidrato de N,O-dimetithidroxiamina (1,50 g, 15,37 mmol)
y KzCOs (3,54 g, 25,62 mmol) en acetato de etilo (30 ml) y agua (30 ml) a 0°C. Se agijto
vigorosamente la mezcla a 0°C durante media hora, y a temperatura ambient: durante |
hora y media. Se separd la fase orgénica, se lavd con 1 N HCl, NaHCO; saturado, y
salmuera, se s;ecé sobre Na;SO,, se filtr6 y se evapord. El residuo se punficd por
cromatografia en columna en gel de silice (n-hexano/acetato de etilo = 2/1)
proporcionando 3-(benciloxi)-N-metoxi-N-metil-2-tiofenocarboxamida en forma de un

solido amarillo pilido (3,473 g, rendimiento; 98%).

P

/7 \_ o f\ o
S S
/N"OMe
(Compuesto de partida 1J).
Se afiadi6 a una solucion fria (0°C) de 3-(benciloxi)-N-metoxi-N-metil-2-
tiofenocarboxamida (3,47 g, 12,50 mmol) en THF (50 ml) una solucion de bromuro de
metilmagnesio en THF (1 M, 35 ml). Una vez agitado a 0° durante 1 hora, la mezcla de
reaccion se desactivo con una solucién acuosa saturada de NH,Cl, se diluyd con agua, y
se extrajo con acetato de etilo. La fase organica separada se lavd con salmuera, se seco
sobre Na;SO,, se filtré6 y se evapord. El residuo se purificd por cromatografia en

columna en gel de silice (hexano/acetato de etilo/CH,Cl; = 3/1/1) seguida por
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recristalizacion con n-hexano/acetato de etilo proporcionando 1-[3-(benciloxi)-2-

tienilJetanona en forma de un sélido blanco (2,592 g, rendimiento; 89%).

" [Compuesto de partida 2A]

N F
e
o [) é [ )
H
Ha ;
Se afiadio a una suspension fria (0°C) de hidruro de litio y aluminio (2,44 g, 64 mmol)
en THF (40 ml) 1-bencil-5-oxo-3-pirrolidincarboxilato de metilo (500 g, 21 mmol). La
mezcla de reaccion se agitd a temperatura ambiente durante 5 horas. Se ailadieron a la
mezcla de reaccion agua (2,5 ml), 15% de solucion acuosa de hidroxido de sodio (2,5
ml), y agua (7,5 ml), sucesivamente, La mezcla se filtré a través de celite®. El filtrado

se corcentré a presion reducida proporcionando (1-bencil-3-pirrolidinil)metanol. (4,16

g, rendimiento; cuantitativo),

oo -

Se afiadio a une suspension de Pd(OH), (0,4 g) en metanol (30 ml) (1-bencil-3-
pirrolidinil)metanol. (4,16 g, 21 mmol). La mezcla de reaccién se agitd en atmésfera de
hidrégeno durante 24 horas. Se diluyd la mezcla de reaccién con acetato de etilo (200
ml), luego se filtrd a través de celite®. Se concentré el filtrado a presién reducida

proporcionando 3-pirrolidinilmetanol (2,33 g, rendimiento; cuantitativo).
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(Compiesto de partida 2A).

Se afiadi6 a una solucién de 3-pirrolidinilmetanol (2,33 g, 21 mmol) y trietilarruna (4,8
ml, 35 mmol) en diclorometano (60 ml) dicarbonato de di(rerc-butilo) (5,3 g, 24 mmol)
a 0°C. Se agitd la mezcla de reaccion a temperatura ambiente durante 26 horas. Se
diluyo la mezcla con acetato de etilo (200 ml), y se lavé con HCI IN (100 ml), con una
solucion ‘acuosa saturada de NaHCO; (100 ml) y con salmuera (100 ml), sucesivamente,
La fase organica se secO sobre NazSQ,, se filtré y se concentré a presién reducida
proporcionando  3-(hidroximetil)-1-pirrolidincarboxilato de ferc-butilo (4,06 g,

rendimiento; 96%).

Se afiadié a una mezcla fria (0°C) de 3-(hidroximetil)-1-pirrolidincarboxilato de ferc-
butilo (4,0 g, 20 mmol), diclorometano (100 ml), dimetil sulféxido (20 ml) y
trietilamina (16,9 ml, 121 mmol) en atmodsfera de argon complejo tribxido de azufre-
piridina (9,63 g, 60 mmol). Se dejé que la mezcla de reaccion se calentase a
temperatura ambiente, y se continud agitando durante 1 hora. Se extrajo la mezcla con
éter (200 ml) y una solucién acuosa saturada de NaHCO; (100 mi). Se extrajo de nuevo

la fase acuosa separada con éter (100 ml x 2). La fase orgénica combinada se lavo con

XA
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una solucion acuosa HCI IN (100 ml), una solucién acuosa saturada de NaHCO; (100
ml), y salmuera (100 ml), sucesivamente. La fase organica se secd sobre Na;SO;, se

filtr6 y se concentrd a presion reducida (5,32 g, rendimiento; cuantitativo).

5 [Compuesto de partida 2B|
,
Se afiadieron a una solucion enfriada (0°C), agitada de acido 3-piperidinecarboxilico
(100,000 g, 774,233 mmol) en dioxano (400 ml) 2N NaOH (400 ml, 800 mmol) y
dicarbonato d;a di-ferc-butilo (168,978 g, 774,233 mmol). Se dejo que la mezcla se
10 calentase a temperatura ambiente, y se continué agitando durante 12 horas. Se
concentro la mezcla a presion reducida. Se diluyo el residuo con agua y se acidificé (pH
3-4) con una solucion acuosa HCI IN. El sdlido resultante se recogié mediante
filtracién. El solido blanco se disolvio en acetato de etilo y se lavd con agua. La fase
organica separada se seco sobre NaySO,, se filtr6 y se concentro. El sdlido resultante se
15 suspendié en hexano y se recogié mediante filtracion, y se sec6 a presion reducida
proporcionando acido 1-(ferc-butoxicarbonil)-3-piperidin carboxilico en forma de un [

solido blanco (156 g, rendimiento; 88%).

Se afiadi6 a una solucién fria (0°C) de écido I1-(rerc-butoxicarbonil)-3-piperidin
20 carboxilico (7,000 g, 30,531 mmol) en diclorometano (200 ml), incluyendo trietilamina

(4,681 ml, 33,584 mmol) hexafluorofosfato de benzotriazol-1-il-oxo-tris-pirrolidino-
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fosfonio (15,885g, 30,531 mmol), N,O-dimetilhidroxiamina (3,276 g, 33,584 mmol) y
trietilamina (4,255 ml, 30,531 mmol) sucesivamente. Se dejé que la mezcla se calentase
a temperatura ambiente, y se continud agitando durante 12 horas. Se diluyd la mezcla de
reaccion con diclorometano y se lavé con una solucién acuosa HCl IN, una solucion
acuosa saturada de NaHCOQ,, y salmuera, sucesivamente. La fase organica se seco
sobre Na;SO,, se filtrd y se concentrd. El residuo resultante se purifico por
cromatografia en columna en gel de silice (cloroformo/acetato de etilo —: 10/1-9/1)

proporcionando éster ferc-butilico del #cido 3-{[metoxi(metil)amino]carbonil}-1-

piperidin-cnrb;)xilico en forma de un solido blanco (8,050 g, rendimiento; 96%).

2N B
g

M.\N
]

Ma’o

(Compuesto de partida 2B).
Se afiadid gota a gota a una suspension enfriada (-15°C), agitada de hidruro de litio y
aluminio (4,355 g, 114,743 mmol) en éter dietilico (500 ml), una solucidén de éster rerc-
butilico del acido 3-{[metoxi(metil)amino]carbonil}-1-piperidin-carboxilico (25,00 g,
91,795 mmol) en THF (150 mi) durante 30 minutos. La mezcla de reaccion se desactivo
con hidrogenosulfato de potasio acuoso 1N (300 ml), y extrajo con una mezcla 1:1 de
éter dietilico y acetato de etilo. La fase organica se secd sobre MgSO,, se filtro y se
concentro a presion reducida proporcionando éster ferc-butilico del acido 3-formil-
piperidin-1-carboxilico, que se utilizd para las siguientes etapas sin mis purificacion.

(22,56 g, rendimiento; cuantitativo).

[Compuesto de partida 2C]

23
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Se afiadio a una solucién enfriada (0°C) y agitada de dcido nipecotinico (3,0 g, 23,3
mmol) en 1,4-dioxano (12 ml) una solucion 21.4 NaOH (24,0 ml, 48,0 mmol) seguida
por una solucién de cloroformiato de bencilo (3,96 g, 23,2 mmol) en 1,4-dioxano (12
ml). Se dejé que la mezcla de reaccion se calentase a temperatura ambiente, y se
continué agitando durante 3 horas. Se concentrd la mezcla & presion red}xcida. El
residuo se diluyé con agua y se acidificéd con 1H HCI (pH 3-4). Se extrajc; la mezcla con
acetato de etilo, y la fase organica separada se lavd con salmuera, se secé sobre NaaSOy,
se fitré y s: evapord. El solido blanco resultante se suspendié en hexano, se recogio por
filtracion, se iavd con hexano, y se seco a presion reducida proporcionando 4cido 1-
[(benciloxi)carbonil]-3-piperidincarboxilico en forma de un solido blanco (4,4 g,

rendimiento; 71%).

AR A

Se afladié gota a gota a une solucién enfriada (-15°C a —20°C) y agitada de éicido 1-
[(benciloxi)carbonil]-3-piperidincarboxilico (4,0 g, 15,2 mmol) en THF seco (50 ml)
incluyendo metilmorfolina {2 ml) una solucién de cloroformiato de isobutilo, (2,28 g,
16,7 mmoi) en THF (10 ml). Después de agitar la mezcla a Ia misma ;empentura
durante 20 minutos, se afiadid una solucion de clorhidrato de N,O-dimetilhidroxilamina
(1,63 g, 16,7 mmol) en THF (20 ml) incluyendo metilmorfolina (2 ml). Se dej6 que la
mezcla de reaccidn se calentase a temperatura ambiente, y luego se continud agitando
durante 16 horas. La mezcla de reaccién se concentrd a presion r.educida y se repartid

entre acetato de etilo y agua. La fase orginica separada se lavé con HCl IN, NaHCO,,
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y salmuera, sucesivamente. La fase orgénica se seco sobre NaSOs, se filtro y se
concentré a presion reducida proporcionando 3-{[metoxi(metil)amino]carbonil}-1-
piperidincarboxilato de bencilo en forma de un aceite incoloro (4,7 g, rendimiento;

cuantitativo).

N.Mn
w® H
3
) (Compuesto de partida 2C).

Se afiadid gota a gota a una suspension enfriada (-78°C) de hidruro de litio y aluminio
(0,70 g, 18,4 mmol) en THF seco (100 ml) en atmédsfera de argon una solucién 3-
{[metoxi(metil)-amino]carbonil}-I-piperidincarboxilato de bencilo (4,5 g, 14,7 mmol) .
en THF (30 ml), y se continué agitando a —78°C durante 45 minutos. La mezcla de
reaccion se disolvi6 con KHSO4 0,5 N (130 ml), y luego se extrajo con éter. La fase
orgénica se secd sobre MgSOs se filtr6 y se concentrd6 a presidbn reducida
proporcionando 3-formil-1-piperidincarboxilato de bencilo en forma de un aceite

incoloro (0,54 g, rendimiento; 82%).
[Compuesto de partida 2D]

ﬁHz NHBoc
BogO
ﬂ

COH H

Se afiadié a una mezcla enfriada (0°C) de 4cido 3-aminociclohexano-carboxilico (10,0
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g 69,8 mmol) en 1,4 dioxano (100 ml) y NaOH 2N (100 ml) dicarbonato de di(rerc-
butil) (15,2 g, 69,8 mmol). Se agitd la mezcla a temperatura ambiente durante 1 hora y
media, y luego se neutralizo con HCI 2N, La mezcla resultante se concentrd a presion
reducida. El residuo se acidifico con HCI 2N y se extrajo con acetato de etilo. La fase
orgénica separada se lavé con salmuera, se secd sobre Na,SO,, se filtrd y se evaporé. El
solido residual se triturd con hexano, se recogié por filtracion, y se secé a presidn
reducida proporcionando écido 3-[(terc-butoxicarboniI)amino]ciclohex:nocarboxilico

en forma de; un sélido blanco (8,00 g, rendimiento; 47%).

NHBoc
NHBoc
—_— '
COH oy
Me

Se afladieron a una solucién fria (0°C) de 4cido 3-[(ferc-butoxicarbonil)amino]-
ciclohexanocarboxilico (5,00 g, 20,6 mmol) en CH;Clz (50 ml) incluyendo trietilamina
(3,1 ml, 22,2 mmol) hexa-fluorofosfato de benzotriazol-1-iloxitris(pirrolidino)fosfonio
(10,7 g, 20,6 mmol), clorhidrato de N,O-dimetilhidroxiamina (2,21 g, 20,6 mmol) y
EtN (3,2 ml, 23,0 mmol) sucesivamente. Se dejé que la mezcls resultante se calentase a
temperatura ambiente, y se continud agitando durante 18 horas. La mezcla'de reaccién
se diluyo con CHzCl; y se lavé con HCI IN, una solucién acuosa saturada de NaHCO;,
y salmuera, sucesivamente. La fase orghnica se seco sobre Na;SQ,, se filtrd y se
evapord. Se purifico el residuo mediante cromatografia en columna sobre gel de silice
(hexano/acetato de etilo=1:1) proporcionando 3-
{[metoxi(metil)amino]carbonil}ciclohexilcarbamazo de terc-butilo en forma de un

aceite incoloro (5,39 g, rendimiento; 92%).
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NHBoe N
Boc
—l——b-
Ma

)

Me

Se afiadié gota a gota a una suspension de NaH (60%, 340 mg, 8,38 mmel) en THF (10
ml) una solucién de 3-{[metoxi(metil)amino]carbonil}ciclohexilcarbamato de terc-
butilo (2,00 g, 6,98 mmol) en THF (10 ml) seguido por yoduro de metilo (1,09 g, 7,68
mmol). Se agitd la mezcla a 60°C durante media hora. Después de enfriarse a
remperatura ambiente, la mezcla se vertié en agua y se extrajo con acetato de etilo. La
fase orgénica se lavé con salmuera, se seco sobre Na,SO,, se filtrd y se evapord. Se
purificé el residuo mediante cromatografia en columna sobre gel de silice
(hexano/acetato de etilo = 1/1) proporcionando N-[3-(N-metoxi-N-metil-
carbamoil)ciclohexil]-N-metilcarbamato de ferc-butilo en forma de un aceite incoloro

(1,94 g, rendimiento; 93%).

N
“Boc TO
N
. —_— Boc
o ?/DM.
Me CHO
(Compuesto de partida 2D).

15 Se afiadio gota a gota a una suspension fria (0°C) de LiAIH, (380 mg, 9,9 mmol) en

EnO (40 r.nl) una solucion N-{3-(N-metoxi-N-metil-carbamotl)ciclohexil]-N-
metilcarbamato de zerc-butilo (2,38 g, 7,92 mmol) en Et20 (40 ml) durante 10 minutos.
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Se agitd 1a mezcla de reaccidn a 0°C durante media hora, y se disolvié con KHSO,4 IN
(100 mi). La fase organica se separd, se secO sobre MgSOs y se evapord
proporcionando 3-formilciclohexil(metil)carbamato de ferc-butilo en forma de un aceite
incoloro, que se utilizd para la siguiente etapa sin purificacién (1,66 g, rendimiento;

87%).

{Compuesto de partida 2E]
g

Se afiadi6é a una solucién fria (0°C) de nipecotato de etilo (7,86 g, 50 mmol) en CH;Cl;

(120 ml) dicarbonato de di-ferc-butilo (11,46 g, 52,5 mmol). La mezcla resultante se

agitd a temperatura ambiente durante 4 horas. La mezcla de reaccion se diluyd con un

5% de solucidn acuosa de NaHCO;. La fase orgénica se separd, se seco sobre MgSO,,

se filtrd y se evaporo a presién reducida proporcionando 1,3-piperidindicarboxilato de

1-terc-butilo y 3-etilo (12,8 g, rendimiento; cuantitativo).

+ Mol ——p

Se afiadid gota a gota a una solucidn fria (-78°C) de diisopropilamida de litio (LDA)
(23,3 mmol) en THF (10 ml) en atmésfera de argon una solucion de 1,3-
piperidindicarboxilato de 1-ferc-butilo y 3-etilo (3,0 g, 11,6 mmol) en THF (5 ml),
luego agitado a —50°C durante 2 horas. Se afiadi6 a la mezcla resultante una solucion de
Mel (1,98 g, 14 mmol) en THF a -50°C: Se dejé que la mezcla de reaccitn se calentase

a temperatura ambiente y se desactivd con una solucidén acuosa saturada de NH/(Cl. La

mezcla se concentrd a presion reducida, y el residuo se reparti6 entre acetato de etilo y
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agua. La fase orginica se separd, se secd sobre MgSO,, se filtré y se concentrd a
presion reducida. El producto bruto se purificé mediante cromatografia en columna en
gel de silice (hexano:acetato de etilo, 9:1) proporcionando 3-metil-1,3-
piperidindicarboxilato de 1-ferc-butilo y 3-etilo en forma de un aceite amarillo palido

(2,27 g, rendimiento; 72%).

Ak Ak ’
*% .

o)

Se afadi6 a una solucién fria (-20°C) de 3-metil-1,3-piperidindicarboxilato de 1-ferc-
butilo y 3-etilo (2,3 g, 8,48 mmol) en THF seco LiBH, (2M er THF, 10,6 mmol), y se
continué agitando durante la noche. Se dejo que la mezcla de reaccion se calentase a
temperatura ambiente. La mezcla de reaccion se enfrio con agua helada y se acidificd
(pH 5-6) con HCI IN acuoso. La mezcla se concentrd a presion reducida, y luego se
extrajo con acetato de etilo. La fase orgénica se separg, se sec sobre MgSOQy, se filtrd y
se evapord. El producto bruto se purificé mediante cromatografia en columna en gel de
silice (hexano: acetato de etilo, 4:1-3:1) proporcionando 3-(hidroximetil)-3-metil-1-

piperidincarboxilato de ferc-butilo en forma de un aceite incoloro (1,5 g, rendimiento;

Ak 2k

—
H ' o7

(Compuesto de partida 2E).
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Se afladieron a una solucion enfriada con agua helada de 3-(hidroximetil)-3-metit-1-
piperidincarboxilato de ferc-butilo (1,5 g, 6,6 mmol) en CH:Clz DMSO (7,1 g, 91,6
mmol), EtsN (5,5 ml, 39,8 mmol), y complejo de triéxido de azufre-Piridina (3,1 g, 19,9
mmol) sucesivamente. Se agito la mezcla a temperatura ambiente durante 1 hora. La
mezcla de reaccién se diluyd con éter, se purificd mediante cromatografia en columna
en gel de silice (hexano: acetato de etilo, 5:1 - 4:1) proporcionando 3-formil-3-metil-1-

. r
piperidincarboxilato de ferc-butilo en forma de un aceite incoloro (1,3 g, rendimiento;

86%). N
[Compuesto de partida 2F]
; COH aMe ; ,COzMe
COH Me COH

Se afladio a una solucién de écido 1,3-ciclohexanodicarboxilico (10g, 58 mmol) en
MeOH (50 ml) H,SO; concentrado (2 ml). Luego se agit6 la mezcla a temperatura
ambiente durante 4 horas. La mezcla se concentré a presion reducids, y luego se
repartio entre acetato de etilo y una solucion acuosa saturada de NaHCO,. La fase
orgdnica se lavd con salmuera, se secd sobre Na;SO,, se filtré y se evapord
proporcionando dimetilo 1,3-ciclohexanodicarboxilato en forma de un aceite incoloro
(11,6 g, rendimiento; cuantitativo). Se afiadié gota a gota a una solucién de dimetilo
1,3-ciclohexanodicarboxilato (11,6 g, 57,9 mmol) en MeOH (58 mi) una solucion de
NaOH 1IN (58 ml) durante 1 hora a 0°C. Se agit6 a la mezcla resultante a 0°C durante
media hora, y a temperatura ambiente durante 2 horas. La mezcla se concentr6 a presion
reducida, y la solu.cic'm residual se repartié entre acetato de etilo y agua, La fase acuosa

se separd, se acidifico con HCI concentrado (15 ml), se saturé con NaCl, y luego se

238
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extrajo con acetato de etilo. El extracto se secd sobre Na;SO;, se filtrd y se concentro a
presion reducida proporcionando #&cido 3-(metoxicarbonil)ciclohexanocarboxilico en

forma de un aceite incoloro (6,16 g, rendimiento; 57%).

; LCO,Me COMa

COH CHo ,

COsMe

(Compuesto de partida 2F).
k]

Se afladio a una  solucién fria (-78°C) de  é&cido 3-
(metoxicarbonil)ciclohexanocarboxilico (1,25 g, 6,71 mmol) en THF (20 ml) BHy-Me;S
(0,7 ml, 7,38 mmol). La mezcla resultante se agité a —78°C hasta temperatura ambiente
durante la noche. La mezcla de reaccion se desactivé con una solucién acuosa saturada
de NH,Cl y se extrajo con acetato de etilo. La fase organica se lavd con salmuera, se
secO sobre Na;SO,, y se evapord. El residuo se purificdé mediante cromatografia en
columna en gel de silice (n-hexano/acetato de etilo = 2/1) proporcionando 3-
(hidroximetil)ciclo-hexanocarboxilato de metilo en forma de un aceite incoloro (845
mg, rendimiento; 73%). Se afladio a una solucion de 3-
(hidroximetil)ciclohexanocarboxilato de metilo (840 mg, 4,88 mmol) en Et;N (4,4 ml,
32 mmol) y DMSO (10 ml) complejo de trioxido de azufre-piridina (2,56 g, 16,1
mmol). La mezcla se agité a temperatura ambiente durante una hora. La mezcla de
reaccion se repartio entre acetato de etilo y agua. La fase orgdnica se lavd con salmuera,
se secd sobre Na3SOs, se filtro y se evapord. El residuo se purificd mediante
cromatografia en columna en gel de silice (n-hexanofacetato de etilo = 2/1)
proporcionando é-fonnilciclohexanocarbo:dlato de metilo en forma de un aceite

amarillo palido (795 mg, rendimiento; 96%).

A0
239
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[Compuesto de partida 2G]
Boc
Boc |
] ) N
N
J —
OHC ,

Se afiadid a una suspension de cloruro de metoximetilfosfonio (5,14g, 15 mmol) en
5 THF (18 ml) rerc-butdxido de potasio (1,98 g, 15 mmol) a 0°, y se agit6 la mezcla 2 0°C
durante media hora. Se anadié gota a gota a — 20°C una solucion de 3-formil-1-
piperidincarboxilato de ferc-butilo (2,13 g, 10 mmol)) en THF (8 ml), y la mezcla
resultante se agito a 0°C hasta temperatura ambiente durante la noche. La mezcla se
repartio entre tolueno y agua. La fase orgdnica separada se lavo con salmuera, se seco
10 sobre Na;SQs, se filtrd6 y se evapord. La purificacion mediante cromatografia en
columna en gel de silice (hexano/acetato de etilo = 5/1) produjo 3-(2-metoxietenil)-1-

piperidincarboxilato de ferc-butilo en forma de un aceite incoloro (1,16 g, rendimiento;

48%).
?or.
' oc
~ !
- 0
Ma CHO
15 (Compuesto de partida 2 G).

Se disolvié 3-(2-metoxietenil)-1-piperidincarboxilato de serc-butilo (1,16 g, 4,81 mmol)
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en acido formico al 90% (2 ml). Se agit6 la mezcla a temperatura ambiente durante 40
minutos. Luego se reparti6 la mezcla entre acetato de etilo y se saturd en una solucion
acuosa de NaHCO;. La fase orgénica separada se lavé con salmuera, se secd sobre
NaySO,, se filtré y se evaporo. La purificacion mediante cromatografia en columna en
gel de silice (hexano/acetato de etilo = 4/1) produjo 3-(2-oxoetil)-1-piperidincarboxilato

de ferc-butilo en forma de un aceite incoloro (652 g, rendimiento; 60%).

[Compuesto de partida 2H}

e PSS

o ey

~o" o ~

[+ M o

Se afiadi® a una mezcla fria (0°C) de 3-metoxicarboni-4-piperidona HCl (10 g, 51,6
mmol) y trietilamina (10,8 ml, 77,5 mmol) en diclorometano (100 ml) una solucién de
dicarbonato de di-terc.butilo (11,8 g, 54,2 mmol) en diclorometano (100 ml). La mezcla
se agitd a temperatura ambiente durante 2 horas y se concentré a presion reducida. El
residuo se desactivd con agua, se extrajo con éter, se seco sobre MgSO4, se filtrd y se
evapord proporcionando 4-oxo-1,3-piperidindicarboxilato de 1-ferc-butilo y 3-metilo,

que se utilizo para la siguiente reaccion sin mas purificacién. (14,9 g, rendimiento;

cuantitativo).
Tk J Kk
———
(o} HO
~o" o ~o o

Se ailadio a una solucién friz (0°C) de 4-oxo-1,3-piperidindicarboxilato de 1-ferc-butilo
y 3-metilo (134,0 g, 520,8 mmol) en metanol (800 ml) NaBH, (9,85 g, 260,4 mmol) de
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una vez. Se agitd la mezcla resultante durante la noche y se dejo que se calentase a
temperatura ambiente. El disolvente se elimino6 a presion reducida, el residuo se disolvié
en acetato de etilo, se lavo con salmuera, se secé sobre MgSO,, se filtré y se concentro
a presion reducida proporcionando 4-hidroxi-1,3-piperidindicarboxilato de 1-rerc-butilo
y 3-metilo, que se utilizd para la siguiente reaccion sin mas purificacion. (120,8 g,

rendimiento 90%).

Xk B
O G 9

[0 M ¢

Se afladié gota a gota a una solucion fria (0°C) de 4-hidroxi-1,3-piperidincarboxilato de
I-ferc-butilo y 3-metilo (1,64 g, 6,32 mmol), 4-dimetilaminopiridin (16,0 mg, 0,13
mmol)y trietilamina (2,64 ml, 19,0 mmol) en diclorometano (25 mi) anhidrido
trifluoroacético (1,12 mil, 7,91 mmol). La mezcla de reaccién se agitd a temperatura
ambiente durante 40 horas. La reaccion se desactivd con una solucién de K2COQs al
10%, se extrajo con CHCI;. La fase organica separada se lavd con salmuera, se secd
sobre MgSQ,, se filtr6 y se evapord a presidn reducida. El producto bruto se purificé
mediante cromatografia en columna en gel de silice (hexano: acetato de etilo = 5:1)
proporcionando S,6-dihidro-1,3(2H)-piridindicarboxilato de 1-ferc-butilo y 3-metilo en

forma de un aceite amarillo palido (707,4 g, rendimiento; 46%).

JoK Rk

——

"N

~o" X0 HO

s
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Se afladi6 gota a gota a una solucion friz (-20°C) de 5,6-dihidro-1,3(2H)-
piridindicarboxilato de 1-ferc-butilo y 3-metilo (700,0 g, 2,90 mmol) en tolueno seco
(40 ml) una solucién de hidruro de diisobutilaluminio en tolueno (1,5M, 4,83 ml, 7,25
mmol) en atmosfera de argon. La mezcla de reacci:'m se agitd a 0°C durante 30 minutos
y luego se agité a temperatura ambiente. La reaccion se desactivé afiadiendo agua y se
continué agitando durante 1 hora mas. Las sales de alumino precipitadas se filtraron. Se
dituyo el filtrado con una solucién saturada de NH,CL, se extrajo con aceta’to de etilo.
La fase organica separada se lavd con salmuera, se secd sobre MgSQ;, se filtrd y se
evaporé prop';)rcionando 5-(hidroximetil)-3,6-dthidro-1(2H)-piridincarboxilato de terc-
butilo, que se utilizd para la siguiente reaccién sin mas purificacion. (580,0 mg,

rendimiento 94%).
Aok Lk
x - - X

HO 0

(Compuesto de partida 2H).

Se afadi6 a una solucién de S-(hidroximetil)-3,6-dihidro-1(2H)-piridincarboxilato de
terc-butilo (14,65 g, 68,69 mmol) en diclorometano MnO; (89,58 g, 1030,36 mmol),
luego se agitd durante la noche a temperatura ambiente. La mezcla de reaccién se filtrd
a través de Celite®, el filtrado se concentrd a presién reducide proporcionando 5-formil-
3,6-dihidro-1(2H)-piridincarboxilato de ferc-butilo, que era lo suficientemente puro

como para utilizarse en la siguiente reaccién. (13,55 g, rendimiento 94%).

Ejemplo 1-1
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(1) Se agitd a 150°C durante 2 horas una mezcla de 2'-benciloxiacetofenona (compuesto
de partida 1A) (10,00 g, 44,19 mmol), 3-formil-1-piperidin carboxilato de ferc-butilo
(compuesto de partida 2B) (10,37 g, 44,61 mmol), malononitrilo (3,21 g, 48,61 mmol),
y acetato de amonio (17,03 g, 220,97 mmol) en tolueno (50 ml). Después de enfriarse a
temperatura ambiente, la mezcla de reaccion se diluyd con acetato de etilo. La fase
organica se lavé con agua y salmuera seturada, se seco sobre Na;SO,, s¢ filtr6 y se
concentré. El residuo se purificd mediante cromatografia en columna en gel de silice
(hexano/acetato de etilo = 2/1). El compuesto purificado (aceite amarillo) se recristalizo
en etanol Iproporcionando 3-{2-amino-6-[2-(benciloxi)fenil]-3-ciano-4-piridinil }- 1-

piperidincarboxilato de ferc-butilo en forma de un solido blanco (5,83 g, rendimiento;

27%).
LA JA

24y

(2) Se agitd & temperatura ambiente una mezcla de 3-{2-amino-6-[2-'

(benciloxi)fenil)-3-ciano-4-piridinil}-1-piperidincarboxilato de ferc-butilo (2,160 g,
4,457 mmol) y Pd-C al 10% (0,720 g) en acetato de etilo (30 ml) durante 2 dias en
atmosfera de hidrégeno (3 atm). Se filtrd la mezcla a través de celite® y se concentro el
filtrado a presion reducida. Se recristaliz6 el residuo en éter dietilico, proporcionando 3-
[2-amino-3-ciano-6-(2-hidroxifenil)-4-piridinil]- 1-piperidin-carboxilato de rerc-butilo

en forma de un sélido blanco (0,180 g, 10%).
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NHz

(3) A una solucion agitada de 3-[2-amino-3-ciano-6-(2-hidroxifenil)-4-piridinil]-1-
piperidincarboxilato de terc-butilo (0,170 g, 0,431 mmol) en dioxano (30 ml), se afiadio
HCI 4 N en dibxano (3 ml). Se agit6 la mezcla a temperatura ambiente durante 12 horas.
Se recogieron los precipitados resultantes por filtracion y se lavd el filtrado con
dioxano, proporcionando  clorhidrato de  2-amino-6-(2-hidroxifenil)-4-(3-

piperidinil)nicotinonitrilo (0,075 g, rendimiento: 53%).

Peso molecular: 330,82

Espectrometria de masas: 295 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: {A549)-A/(Jurkat)-A '
RMN de 'H (300 MHz, DMSO-de): 1,81 - 1,89 (4H, m), 2,88 - 2,92 (1H, m), 3,31 - 3,40

(4H, m), 6,89 - 6,94 (2H, m), 7,32 - 7,38 (1H, m), 7,43 (1H, s), 8,05 (1H, d, J = 7,4 Hz),

8,83 - 8,85(1H, s a), 9,45-9,47 (1H, s a).

Ejemplo 1-2



85

"

F
Utilizando el compuesto de partida 2A en lugar de 2B, se prepard trifluoroacetato de 2-
amino-6-(2-hidroxifenil)-4-(3-pirrolidinil)nicotinonitrilo de manera similar a-la descrita

en el Ejemplo 1-1.

Peso molecular: 394,36
Espectrometria de masas: 281 (M + H)"
Grado de actividad in vitro: A
Grado de actividad celular: (A594)-A/(Jurkat)-B
10 RMN de 'H (500 MHz, DMSO-dg): 2,10 (1H, m), 3,60 - 3,70 (2H, m), 6,91 (2H, m),
7,36 - 7,44 (4H, m), 8,05 (1H, d, J = 8,2 Hz), 9,00 (2H, a), 13,35 (1H, s).

Ejemplo 1-3
NH
CH
~Z
od
-
N™ "NH,

15 Utilizando el compuesto de partida 2E en lugar de 2B, se preparé clorhidrato de 2-

amino-6-(2-hidroxifenil)-4-(3-metilpiperidin-3-il)nicotinonitrilo de manera similar a la

Le
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descrita en el ejemplo 1-1.

Peso molecular: 344,85

Espectrometria de masas: 309 (M + H)"

Grado de actividad in vitro: B

Grado de actividad celular: (A594)-B

RMN de 'H (500 MHz, DMSO-d¢): 1,52(3H, s), 1,78 (2H, d a, ] = 38,1 Hz),’l,97 - 2,04
(1H, m), 2,37 - 2,44 (1H, m), 2,99 (2H, d a, J = 31,7 Hz), 3,34 (IH, dd, J = 5,5, 12,5
Hz), 3,75 (II—i, dd, ] = 5,5, 12,5 Hz), 6,92 - 6,96 (2H, m), 7,22 (tH, s), 7,33 - 7,39 (2H,

m), 8,05 - 8,08 (1H, m), 9,02 (1H, s a), 9,42 (iH, s a).

Ejemplo 1-4

Utilizando el compuesto de partida 1B en lugar de 1A, se preparo trifluoroacetato de 2-
amino-5-fluoro-6-(2-hidroxifenil)-4-(3-piperidinil)nicotinonitrilo de manera similar a la

descrita en el ejemplo 1-1.

Peso molecular: 426,37
Espectrometria de masas: 313 (M + H)"
Grado de actividad in vitro: A

Grado de actividad celular: (A594)-B/(Jurkat)-B
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RMN de 'H (500 MHz, DMSO-d): 1,77(2H, m), 1,95 (3H, m), 1,94 (IH, t, J = 10,7
Hz), 3,25 - 3,37 (2H, m), 3,50 (1H, d, J = 12,0 Hz), 6,90 (1H, dt, J = 1,0,8,2 Hz), 6,93
(1H, d, ] = 8,2 Hz), 7,03 (2H, s), 7,32 (1H, dt, = 1,6,8,5 Hz), 7,47 (IH, dd, ] = 1,6,7,9
Hz), 8,73 (2H, a), 10,72 (1H, ).

Ejemplo 1-5

Utilizando el compuesto de partida 2D en lugar de 2B, se prepard clorhidrato de 2-
amino-6-(2-hidroxifenil)}-4-[3-metilamino]ciclohexil]nicotinonitrilo de la misma manera

10 que se describio en el ejemplo 1-1.

Peso molecular: 358,87
Espectrometria de masas: 323 (M + H)™
Grado de actividad in vitro: A

15 Grado de actividad celular: (A594)-B
RMN de 'H (300 MHz, DMSO-dg): 1,34 - 1,86(5H, m), 1,86 - 2,04 (1H, m), 2,04 - 2,30
(2H, m), 2,50 - 2,60 (3H, m), 2,76 - 2,95 (1H, m), 3,17 (1H, s a), 6,85 - 6,96 (2H, m),
7,20 - 7,40 (3H, m), 7,99 (1H, d, ] = 8,1 Hz), 9,11 (2H, s a).

20 Ejemplo 1-6



10

15

Utilizando el compuesto de partida IF en lugar de 1A, se prepard clorhigrato de 6-
amino-3’-hidroxi-4-(3-piperidinil)-2,2"-bipiridin-5-carbonitrilo de la misma manera que

se describi en el ejemplo 1-1.

Peso molecular: 368,27

Espectrometria de masas: 337 (M + H)™

Grado de actividad in vitro: A

Grado de actividad celular: (A594)-A

RMN de 'H (500 MHz, DMSO-dq): 1,78 - 1,82(2H, m), 1,93 - 1,95 (2H, m), 3,03 - 3,07
(1H, m), 3,27 - 3,37 (3H, m), 3,56 (1H, m), 7,39 (1H, dd, J = 1,6,8,5 Hz), 7,43 (1H, dd,
1 =4,18,5 Hz), 7,56(1H, a), 7,76 (1H, a), 8,23 (1H, dd, ] = 1,6,4,1 Hz), 8,78 (1H, a),
9,18 (1H, a).

Ejemplo 1-7
BH
-
N —
- l 4 N,
)

Utilizando el compuesto de partida 1J en lugar de 1A, se preparé bromhidrato de 2-
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amino-6-(3-hidroxi-2-tienil)-4-(3-piperidinil)nicotinonitrilo de la misma manera que se

describié en el ejemplo 1-1.

Peso molecular: 381,30
5 Espectrometria de masas: 301(M + H)
Grado de actividad in vitro: A
Grado de actividad celular: (A594)-A
RMN de 'H (500 MHz, DMSO-dg): 1,69 - 1,84(2H, m), 1,84 - 2,00 (2H, m), 2,94 - 3,06
(1H, m), 3,12 - 3,28 (2H, m), 3,28 - 3,40 (2H, m), 6,82 (2H, d, ] = 5,4 Hz), 6,83 (1H, 5),
10 7,63 (2H, d, ] = 5,4 Hz), 8,55 - 8,70 (1H, m), 8,85 - 9,00 (1H, m).

Ejemplo |-8
Utilizando el compuesto del partida 2F en lugar de 2B, se preparé 3-[2-amino-3-ciano-

15  6-(2-hidroxifenil)-4-piridiniljciclohexanccarboxilato de metilo de manera similar a la

descrita en el ejemplo 1-1.

Se agitd a 60°C durante 4 horas una suspension de 3-[2-amino-3-ciano-6-(2-
20 hidroxifenil)-4-piridinil]ciclohexanocarboxilato de metilo (151 mg, 0,43 mmol) en

NaOH 2N (1 ml) y THF (2 ml). Se neutralizé la mezcla resultante con HCI I N (2 ml) y
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después se diluy6 con agua. Se recogieron los precipitados resultantes por filtracién, se
lavaron con EtOH y se secaron (a 60°C, 2 horas, presion reducida), proporcionando
icido  3-[2-amino-3-ciano-6-(2-hidroxifenil)-4-piridinil]ciclohexanocarboxilico  en

forma de un sdlido amarillo (105 mg, rendimiento: 72%).

Peso molect{lar: 337,38
Espectrometria de masas: 338 (M + H)"
Grado de. f’cﬁvidnd in vitra: B
Grado de actividad celular: (A594)-C

10 RMN de 'H (300 MHz, DMSO-ds): 1,30 - 2,14 (8H, m), 2,30 - 2,59 (1H, m), 2,70 - 2,89
(1H, m), 6,83-6,93 (2H, m), 7,24 - 7,38 (4H, m), 8,00 - 8,10 (1H, m), 12,41 (IH, s),
13,47 (1H, ) .

“FEAR., 7 "Dt
TR
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Ejemplo 1-9
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Utilizando el compuesto del partida 1D en lugar de 1A, y el compuesto del partida 2H
en lugar de 2B, se prepard clorhidrato de 2’-amino-6'-(2-hidroxifenil)-1,2,5,6-

B T T LT

tetrahidro-3,4"-bipiridin-3’-carbonitrilo de la misma manera que se describic en el

ejemplo 1-1.
20 Peso molecular: 328,80
Espectrometria de masas: 293 (M + H)"

TR SR e T N
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Grado de actividad in vitro: A

Grado de actividad celular: (A594)-A

RMN de 'H (500 MHz, DMSO-dg): 2,52 (2H, s 8), 3,24 (2H, s a), 4,05 (2H, s a), 6,45
(1H, s), 6,90 - 6,93 (2H, m), 7,35 - 7,46 (4H, m), 8,01 - 8,02 (1H, m), 9,37 (1H, s a).

Ejemplos 1-10

Utilizando el compuesto del partida 1H en lugar de 1A, se prepard clorhidrato de 2-
amino-6-(2-amino-6-hidroxifenil)-4-(3-piperidini)nicotinonitrilo de la misma manera

que se describid en el ejemplo 1-1.

Peso molecular: 345,83 '
Espectrometria de masas: 310 (M + H)"

Grado de actividad in vitro: C

Grado de actividad celular: (A594)-C

RMN de 'H (500 MHz, DMSO-d): 1,81 - 1,92 (3H, m), 2,89 - 2,93 (1H, m), 3,28 - 3,32
(3H, m), 6,97 (2H, dd, j = 11,7,8,2 Hz), 7,30 (2H, t, ] = 8,2 Hz), 9,01 (1H, m), 9,59 (1H,

m),

20 Ejemplos 1-11



Sl R

.

SRR L

e ns-

T Bl SR

LT e BT

s WY CAGRERTA L A TR T S BTN A | SRR ¢ .

10

15

20

5%

92

(1) Utilizando el compuesto del partida 1H en lugar de 1A, se prepar6 3-(2-amino-6-{2-
amino-6-[(4-metoxibencil)oxi]fenil }-3-ciano-4-piridinil)-1-piperidincarboxilato de ferc-

butilo de |2 misma manera que se describid en la etapa (1) del ejemplo 1-1.

(2) A una solucion agitada enfriada (0°C) de 3-(2-amino-6-{2-amino-6-[(4-
metoxibencil)oxi]fenil }- 3-ciano-4-piridinil)- 1 -piperidincarboxilato de terc-butilo (0,30
8, 0,566 mmol) en metanol (10 ml), que inclufa dcido acético (0,03 g, 0366 mmol), se
afiadi6 ben:_aldehido (0,08 ml, 1,133 mmol) seguido de cianoborohidruro de sodio (0,04
g, 0,566 rn;mol) y se continué la agitacién a 0°C durante 3 horas. Se inactivo la reaccion
con agua y se extrajo con acetato de etilo. Se secé la fase orgénica sobre sulfato de
sodio, se filtr6 y se concentré a presién reducida. Se purificd el residuo mediante
cromatografia en columna sobre gel de silice (hexaro/acetato de etilo= 4/1),
proporcionando  3-(2-amino-6-{2-(bencilamino)-6-[(4-metoxibencil)oxi]fenil }-3-ciano-
4-piridinil)-1-piperidin-carboxilato de rerc-butilo en forma de un sdlido amorfo amarillo

(0,299 g, 85%).

(3) A continuacidn se tratd el sélido amorfo amarillo en condiciones acidas de manera
similar a la de la etapa (3) del ejemplo 1-1, proporcionando clorhidrato de 2-amino-6-

[2-(bencilamino)-6-hidroxifenil]}-4-(3-piperidinil)nicotinonitrilo.

Z

\)
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Peso molecular: 435,96

Espectrometria de masas: 400 (M + H)"

Grado de actividad in vitro: B

Grado de actividad celular: (A594) C

RMN de 'H (500 MHz, DMSO-dg): 1,69 - 1,83 (2H, m), 1,90 - 1,92 (2H, m), 2,89 - 2,92
(1H, m), 3,18 (1H, m), 3,28 - 3,33 (3H, m), 4,28 (2H, s), 6,17 (1H, d, J = 8,2 Hz), 6,32
(1H, d, ] = 8,2 Hz), 7,00 (1H, t, ] = 8,2 Hz), 7,09 (1H, 5), 7,20 - 7,23 ({H, m), 7,28 -
7,33 (4H, m), 8,97 (1H, m), 9,47 (1H,m),

Ejemplo 1-12

A una solucién agitada enfriada (0°C) de 3-(2-amino-6-2-amino-6-[(4-
metoxibencil)oxi]fenil } -3-ciano-4-piridinil)- | -piperidincarboxilato de terc-butila (0,10
g, 0,189 mmal) obtenido en la etapa (1) del ejemplo 1-11 en diclorometano (10 ml), que
incluia trietilamina (0,02 g, 0,227 mmol), se afiadié anhidrido acético (0,08 g, 0,889
mmol). Se continud la agitacion a 0°C durante S horas. Se dejé calentar la mezcla hasta
temperatura ambiente y se continud la agitacion durante 30 minutos. Se inactivo la
reaccién con salmuera y se secd sobre Na,SO,, se filtré y se concentrd a presion
reducida. Se purifico el residuo mediante cromatografia en columna sobre gel de silice
(hexano/acetato de etilo: 2/1 — 1/1 — 1/2), proporcionando 3-(6-{2-(acetilamino)-6-[(4-
metoxibencil)oxi]fenil }-2-amino-3-ciano-4-piridinil)-1-piperidincarboxilato de  rerc-

butilo en forma de un aceite amarillo palido (0,102 g, 94,5%).

A continuacion se tratd el aceite amarillo con icidos de la misma manera que en la

etapa (2) del ejemplo 1-1, proporcionando clorhidrato de N-{2-[6-amino-5-ciano-4-(3-
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piperidinil)-2-piridinil]-3-hidroxifenil } acetamida.

Peso molecular: 387,87

Espectrometria de masas: 352 (M + H)"

Grado de &ctividad in vitro: C

Grado de actividad celular: (A594) C

RMN de 'H (500 MHz, DMSO-de): 1,60 - 1,86 (4H, m), 1,90 (3H, s), 2,88 - 2,95 (1H,
m), 3,12 - 3,26 (4H, m), 6,78 (1H, d, ] = 8,2 Hz), 7,02 (1H, s), 7,23 (1H, t, ) = 8,2 Hz),
7,28 - 7,30 (1H, m), 8,90 - 8,92 (1H, m), 9,40 - 9,42 (1H, m), 9,90 (1H, s a).

Ejemplos 1-13 a 1-44

Se sintetizaron de manera similar a la descrita en los ejemplos 1-1 al 1-12 anteriores los

compuestos de los ejemplos 1-13 a 1-44 como se muestran en la tabla 1.
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Tabla 1
[Ej. N" [ Estruciura Masa |in A4y |RMN
molecular vitro
1-13 522,41 295 A A (&) A ) 1YY (4H. m)

3,11 (3H. m). 3,43 (2H, d, ) = 13,2 He)
6.91 (2H, m). 7,20 (1H, 5). 7,35 (3H. m).
7.94 (IH. d. J = 8,5 Hz), 8,46 (IH. )
8,76 (1H, a), 13,,.20 (1H, a)

(300 MHz, DMSO-da): 1,67 - 2.05 (GH.
m). 3.19 - 3,26 (1H, m), 3,42 - 3,51 (1H,
m), 4,30-4,33 (IH, m), 6,91 - 6,95 (2H,
m), 7,35 (2H. m), 7,35 - 7,40 (1K. m),
7.65 (1H, s a), 8,07 (IH, s), 8,18 (1H, d,
=13 Hz), 9,41 - 9,45 (14, m), 10,27 -
10.30 (1H, m)

2, ). 3. . m -.
3,69 (3H, m), 4,06 (1H, m), 4,55 (1H, d,
J =37 Hz), 5,14 (IH, dd, ] = 4,0,11,7
Hz), 6,95 (2H, m), 7,38 (1H, , ] = 8,.?
Hz), 7,81 (3H, m), 7,98 (I1H, d, ] = 8.3
Hz), 9,40 (3H, a), 13,5 Hz, (1H, s)

I-13 330,82 293 B B

I-13 32330 798 B B
oy

118 178,86 373 D

z, ) 2. A )=
14,8 Hz), 2,92 - 3,19 (2H, m), 3,38 -
3,41 (2H, m), 6,54 (1H, m), 6,59 (lH, d,
] =179 Hz), 6,84 - 6,90 (2H, m), 6,94 -
6,97 (2H, m), 7,30 - 7,37 (4H, m), 7,96
(1H,d, J=8,2 Hz), 1345 (1H, g)
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(300 MHz, DMS0-d,): 1.78 - 1,96 (3F
m). 2.20 (3H. s), 2,87 - 2,93 (IH, m
323 - 343 (4H. m), 632 (0,7H. s a
6.82 (IH.v.J=75Hz), 7,25(IH.d. J:
7.2 Hz). 742 (3H,sa). 791 (I1H.d. J
8.3 Hz). 13.88 (1H, s a)

3168

i

(300 MHz. DMSO-d): 1.76 - 1.95 (3H
m). 2.89 (1K. i), 3,22 (1H, m), 3.31
3.39 (3H, m), 6,26 (IH, d, ] = 2,3 Hz)
6.36 (IH, dd, J = 2,3,8,7 Hz), 7.24 (1H
$), 731 (IH. s a), 7.87 (1H, d, ] = 8.3
Hz), 8,77 (1H. s a). 9,36 (1H. s a)

20,37

313

(300 MHz, DM3D-d,): 1,76 - 1,97 (1.
m). 2,88 - 2,90 (1H, m), 3,22 - 3,27 (4H.
m). 6,88 - 6,94 (1H, m), 7,30 - 7,35 (1H,
m). 744 (IH, 8), 7,55 H, s a), 7.88
(H, d, ] = 8,5 Hz), 8,60 (1H, s a), 8,95
(1H. s 1), 13.83 (1H, s a)

HZES

121

HES

d 7, L4 -L i
m), 2,86 - 2,92 (1H, m), 3,23 - 345 (4H,
m), 6,94 (1H. 1, ] = 7,8 Hz), 7,47 (1H, ;
a), 1,55 (IH, dd, ] = 7,6,1,4 Hz), 7,59
(2H. 5 a), 8,07 (1H, dd, J = 8,5,1,4 Hz),
8,60 (IH, s a). 8,99 (1H, s a), 14,58 Hz,

(IH,sa)

(500 MAz, DMSO-4): .75 - T35 (3H,”
m). 2,20 (3H, ), 2,90 (1H, dd, J =
10,4,11,3 Hz), 3,23 - 3,42 (4H, m), 6,82
(1H.1,J = 7,6 Hz), 7,26 (1H, d, I = 7,6
Hz), 743 (2H, s a), 7,43 (IH, 5), .91

PR s ma P R T Po——
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(IH. . T= 7,6 Hz), 8,86 (1H. a). 9.31
(IH. a), 13.91 (1H. a)

33183 309 A

(300 MHz, DMSO-dg): .30 - 230 (3H.
m). 2,60 - 2,88 (IH. m), 3,10 ¥ 3,48
(1H. s a), 6,75 - 6.95 (2H, m), 7,00 -
7.85 (3H. m), 7,85 - 8,25 (1H, m), 8.14
(1H, sa), 8,37 (1H. s 2)

34485 309 A

(300 MEz DMS0-3), T27 = Z.TT @
m). 2,75 - 3,00 (1IH. m), 3,19 (IH, 5 a).
6,70 - 7,00 (2H, m), 7,00 -7.80 (3H, m),
7,80 - 8,40 (3H. m)

3TIRS 309 A

(500 MHz, DMS0-dg); 1,25 - I.JlT(TH._:
m). 1.58 - 1,70 (1H, m), 1,72 - 1,84 (2H, :
m), 2,15 -2,25 (1H. m), 2,60 - 2,85 (4H;
my), 3,10 - 3,22 (2H, m), 6,88 - 6,94 (2H,
m). 7,34 (1H, t, ] = 7,7 Hz), 7,38 (lH,
s), 745 (2H, a), 795 (IH,d, ] =835

Hz). 8,70 (IH, a), 9,05 (IH, a) l

2 y
é

23

| X

=3

366,85 331 A

(300 MHz, DMS0-dg): 3.20 (1H. dd. T =
9,5,13.2 Hz), 3,22 (iH, dd, J = 5,7,13,2
Hz), 4,54 (1H,a), 6,90 - 6,95 (2H, m),
7,10 -7,13 (2H, m), 7,22 - 7,51 (7H, m),
8,09 (1H, s), 8,12 (1H, d, J = 7,9 Hz),
9,00 (3H, a)
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(300 MHz, DMSO-d9): 3, 1T - 34 (TH
m), 3,27 - 3,45 (1H, m), 3,68 (3H. 5)
5,24 (IH, s 8), 6,79 (2H. d, ] = 8.8 Hz)
6,88 6,99 (ZH, m), 7,08 (2H, d, ] = 8¢
Hz), 7,33 - 7,41 (3H, m), 7,63 (IH, s)
8,00 (1H, dd, J =1,3,8,2 Hz), 10,14 (1H.
5)

(78 & S KT
TES6 393
I [T
BIT 38

{300 Mz, DMSO-&): 2,77 - 2.86 (TH.
m), 4,82 (1H, d, ] = 17,4 Hz), 5,08 (1H.
dd, J = 42,119 Hz), 520 (1H, d, ] =
17,4 Hz), 6,93 - 700 (2H, m), 7,28 - 7,51
(4H, m), 7,83 (1H, s), 7,94 (1H, s 3),
8,07 (1H, dd, J=7,2,114,9 Hz), 9,53 (1H,
s)

(300 MHz, DMSO-dg): 085 OH, 1. T =
6,7Hz), 1,17 - 1,30 (4H, m), 1,88 - 1,9-1
(1H, m), 1,97 -2,12 (1H, m), 4,29 (1H, s
a), 6,93 (2H,t, 1= 6,5 Hz), 7,37 (1H, t, ]
= 7.6 Hz), 7,60 (1H, s a), 7,92 (1H, s),
8,07 (1H, dd, J = 7,8, 14,5 Hz), 8,99
(2H, 5) '

7o) B R B

(IH. m
5,03 (1H, dd, J = 4,1,6,8 Hz), 6,92 (2H,
m), 7,15-739 (6H, m), 7,70 3H, d, J =
5,6 Hz), 8,06 (1H, dd, ] = 1,3,8,3 Hz),
8,87 (1H, a), 9,25 (1H, m), 10,34 (IH,
m), 13,69 (1H, s)
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CH

349

(300 MHz, DMS0-dg): 3,15-3,13 (TH
m), 3,47-3,53 (1H, m), 447,51 (1H
m), 6,91-6,98 (2H, m). 7.06-7.20 (4H
m), 7.35- 7,38 (1H, m), 8,11 (IH. )
8,13-8,17 (1H, m), 9,10 (2H. s a)

1-31

(N

z, : 1,34-1.53 (1R,
m), 2,30-2,47 (3H, m), 3,40-3,67 (2H,
m), 5,03-5,14 (1H, m), 6,82-7,00 (ZH,
m), 7,28-7,44 (1H, m), 7,65 (1H, s),
7,97 (IH, d, J=8,2 Hz), 8,10 (3H, a),
9.85(I1H,sa)

290,15

23

(300 MHz, DMSO-d): 1,58 (3H, d,
J=6,9 Hz), 4,45 (JH, m), 6,91-6,96 (2H,
o), 7,34-7,40 (IH, m), 7,90 (1H, 5),
8,06 (1H, 4, J=8,0 Hz), 8,94 {1H, s a)

396,37

183

¢ z, X . G
J=6,8 Hz), 1,08 (3H, d, }=6,9 Hz), 4,96 |
(1H, 5), 6,90-6,95 (2H, m), 7,36 (1H, 1,
J=8 4m Hz), 7,61 (1H, 5), 7,72 (2H, s 3),
8,05 (1H, d, I=7,0 Hz), 10,21 (IH, 3),
13,65 (IH, 5)
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1-34

366,83

331 A

(300 MHz, DMS0-dy): 3,18 (TH, dd
=94, 13,2 Hz), 3,21 (IH. dd. J=5.7
13.2 Hz), 4,54 (IH, a), 6,91-6,99 (2H
m), 7-10 - 7-13 (2H, m ), 7,22-7,29 (4H
m), 7,35-7,55 (3H, m), 8,06 (IH, s)
8,12 (1H, d, J=7,9 Hz). 9,02 (3H, 2)

1-35

366,83

1-36

382,35

sinpico| A

,
(300 MHz, DMS0-d,): 3.26-31.31 (TH
m), 3,48-3,57 (IH, m). 4,02-4,80 (1H
m), 6,87-6,93 (2H, m), 7.30-7.43 (IH.
m), 7,53 (2H, d, J=6,4 Hz), 7.89 (1H, d.
J=8,8 Hz), 8,79 (2H, s a)

(300 MHz, DMSO-de): 1.21T GH, d.
J=6,4 Hz), 2,88-3,08 (2H, m), 3,73 (1H.
s 2), 6,89 (1H, 5), 6,92 (1H, s a), 7,35
(2H, 1, J=6,8 Hz), 7,43 (IH, s a), 1,95
(3H, s a), 13,36 (1H, 5) i

1-37

368,32

433 A

(300 MMz, DMSOdy): 3.05 (3H, ¢,
J=1,5 Hz), 3,23 (2H, 1, J=7,7 Hz), 6,89-
6,99 (2H, m), 7,35 2H, t, J=7,1 Hz),
7,41 (2H, s 8), 7,88-7,98 (4H, m), 13,38
(IH, 5)
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(300 MHz, DMSO-dg): 137 (2H, dg,
J=3,0 12,8 Hz), 1,72 (2H. dq. 1=3,0 12,8
Hz). 1,84 (2H, dd. J=3,0. 12.8 Hz), 2,05
(2H, dd, J= 3,0, 12,8 Hz). 2,33 (2H, t,
J=3,3 12,3 Hz), 2,73 (2H. t, J=3,2, 12,0
Hz), 6,86-6,93 (2H, m), 7.23-7,38 (4H,
m). 8,04 (1H. d, J=7,9 Hz), 12.14 (IH, s
a), 13,51 (1H, s )

333,30

-0

CH

(300 MHz, DMSO-dg): 1.25 (IH. a).
1,60 (5H, m ), 2,69-2,80 (4H, m), 3,04,
(2H, d, I=1,5 Hz), 3,12-3,20 (2H, m),
5.19 (1H, dd, J=7,4, 15,4 Hz), 6,91-6,97_
(2H, m), 7,21-7,45 (8H, m), 7,56 (1H,
s), 7.96-7,99 (1H, m), 9,14 (1H, d, J=8,1
Hz), 9,58 (1H, ), 13,33 (IH, s a)

SWL

061,01

313

(300 MHz, DMSO-dg): 1.85 (7H, m), |
3,00 (5H, m), 3,62 (3H, d, J=11,2 Hz),
6,90 (2H, m), 7,37 (3H, m), 8,02 (IH,
dd, J=1,4,8,4 Hz), 13,4 (1H, 5)
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264

263

300,57

{300 MHz, DMSO-dg); 0.93 (GH, m)
1.68 (8H. m), 2,01 (4H, m), 3.00 (5H
m). 6.92 (2H, m), 7,35 (4H, m). 8,02
(IH. d. J=13,2 Hz), 8,84 (1H, a), 134
(lH.s)

144

369,30

256

1=6,2 Hz), 4,76 (2H. 1, J=6.2 Hz), 6,9¢
@H, m), 7,23-7.82 (4H, m), 7.95 (IH.
dd. J=1,6,8,4 Hz), 13,39 (IH, 5)

Ko

Ejemplo 2-1

(1) Utilizando el compuesto de partida 1E en lugar de 1A, se prepard 3-{2-amino-6-

[2,6-bis(benciloxi)fenil]-3-ciano-4-piridinil } - 1-piperidincarboxilato de rerc-butilo (3,54

g, rendimiento: 30%) de manera similar a la descrita en la etapa (1) del ejemplo 1-1.

(2) Se agitd durante 2 dias a temperatura ambiente en atmdsfera de hidrégeno una

suspensién de

3-{2-amino-6-[2,6-bis(benciloxi)fenil}-3-ciano-4-piridinil }-1-

piperidincarboxilato de serc-butilo (3,46 g, 5,9 mmol) y Pd/C (10%, 600 mg) en acetato

de etilo (50 ml), que incluia acido acético (5 ml). Se diluy6 la mezcla de reaccién con

THF (200 ml) y se filtrd a través de Celite®. Se concentré el filtrado 2 presién reducida,
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se lavd el residuo con acetato de etilo y hexano y se seco a presién reducida,
proporcionando 3-[2-amino-3-ciano-6-(2,6-dihidroxifenil)-4-piridinil}-1-

piperidincarboxilato de terc-butilo (1,82 g, rendimiento: 76%).

3) Se tratd 3-[2-amino-5-ciano-6-(2,6-dihidroxifenil)-4-piridinil])-1-
piperidincarboxilato de ferc-butilo (200 mg, 0,49 mmol) en condiciones icidas de
manera similar a la descrita en la etapa (3) del ejemplo 1-1. Se recogié el precipitado
resultante mediante filtracion, se lavd con acetato de etilo y hexano y se seco a presion
reducida, proporcionando clorhidrato de  2-amino-6-(2,6-dihidroxifenil)4-(3-
piperidinil)nicotinonitrilo (123 mg, rendimiento: 73%).

Peso molecular: 346,82

Espectrometria de masas: 311 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-dg): 1,66 - 1,99 (SH, m), 2,91 - 3,20 (2H, m), 3,23 - 3,42
(3H, m), 6,41 (2H, d, ] = 7,9 Hz), 7,08 (1H, t, ] = 7,49 Hz), 7,28 (2H, d a), 7,65 (1H, 5),
8,82 (1H, d 2), 9,17 (1H, d a).

Ejemplo 2-2
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Se agitd durente 2 dias a temperatura ambiente una suSpensiér.l de 3-[2-amino-3-ciano-
6-(2,6-dihidroxifenil)-4-piridinil)-1-piperidincarboxilato de terc-butilo (300 mg, 0,73
mmol) obtenido en la etapa (2) del ejemplo 2-1, bromuro de bencilo (0,1 ml, 0,80
mmol) y carbonato de potasio (303 mg, 2,19 mmol) en una solucion de acetona (15 ml)
y THF (15 ml). Se concentrd la mezcla de reaccién a presion reducida, después se
disolvié en acetato de etilo (100 mI) y agua (100 ml). Se extrajo la fase acuosa separada
con acetato de etilo (100 ml x 2). Se lavd la fase orgénica reunida con :almuera (100
ml); se see:': sobre Na;SO,, se filtré y se concentrd a presion reducida. Se purifico el
producto bruto mediante cromatografia en columna sobre gel de silice (hexano/ecetato
de etilo, 4:1-2:1-1:1), proporcionando 3-{2-amino-6-[2-(benciloxi)-6-hidroxifenil]-3-
ciano-4-piridinil }-1-piperidincarboxilato de ferc-butilo (239 mg, rendimiento: 65%).

A una solucion de 3-{2-amino-6-[2-(benciloxi)-6-hidroxifenil]-3-ciano-4-piridinil }-1-
piperidincarboxilato de ferc-butilo (239 mg, 0,48 mmol) en dioxano (25 mi), se afadié
HCl 4 N/dioxano (25 ml). Se agit6 la mezcla de reaccién a temperatura ambiente
durante la noche. Se recogié el precipitado resultante mediante filtracion, se lavd con
acetato de etilo y hexano y se secé & presion reducida, proporcionando clorhidrato de 2-
smino-6-[2-(benciloxi)-6-hidroxifenil}-4-(3-piperidinil)nicotino-nitrilo (184 mg,

rendimiento: 88%).

NH

CN

_N’ NH,
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Peso molecular: 436,95

Espectrometria de masas: 401 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-ds): 1,07 - 1,14(1H, m), 1,65 - 1,74 (3H, m), 2,57 - 2,73
(2H, m), 3,07 - 3,12 (1H, m), 3,17 - 3,23 (2H, m), 5,07 (1H, d, J = 11,3 Hz), 5,12 (14,
d, T=11,3 Hz), 6,57 (1H, d, ] = 8,3 Hz), 6,73 (1H, d, ] = 8,3 Hz), 7,24 249 (8H, m),
8,72 (1H, d 2), 9,01 (1H, d a), 12,54 (1H, s).

Ejemplo 2-3

Utilizando el compuesto de partida 1G en lugar de 1A, y éster ferc-but’iico del icido 4-
formilpiperidin-1-carboxilico preparado de manera similar a la del compuesto de partida
2B, s preparo 4-(2-amino-3-ciano-6-{2-(ciclopropilmetoxi)-6-[(4-
metoxibencil)oxi}fenil }-4-piridinil)-1-piperidincarboxilato de ferc-butilo de manera

similar a la de la etapa (1) del ejemplo 1-1.

A ume solucién agitade de 4-(2-amino-3-ciano-6-{2-(ciclopropilmetoxi)-6-[(4-
metoxibencil)oxi]fenil}-4-piridinil)-1-piperidincarboxilato de serc-butilo (0,63 g, 1,077
mmol) en 1,4-dioxano (25 mil), se afiadié HCl 4 N en 1,4 dioxano (25 ml). Se agit6 la
mezcla a temperatura ambiente durante 12 horas. Se recogi el sélido resultante por
filtracién y se lavo con éter diiu'xpropilico, proporcionando clorhidrato de 2-amino-6-[2-
(ciclopropilmetoxi)-6-hidroxifenil]-4-(3-piperidinil)nicotinonitrilo en forma de un
solido amarillo (0,340 g, rendimiento: 79%).
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Peso molecular: 400,91 ,
Espectrometria de masas: 365 (M + H)*

Grado de adtividad in vitro: A

Grado de activided celular: (AS49)A

RMN de 'H (500 MHz, DMSO-dg): 0,31 - 0,34 (2H, m), 0,55 - 0,59 (2H, m), 1,03 - 1,04
(1H, m), 1,91 - 1,99 (4H, m), 3,06 - 3,14 (3H, m), 3,37 - 3,39 (2H, m), 3,87 (2H,d,J =
1,3), 6,55 (2H, dd, J = 9,9, 8,2 Hz), 7,23 (iH, t,  =8,2), 9,19 - 9,11 (1H, m), 5,20-9,23
(1H, m).

Ejemplos 2-4 a 2-87

Seglin un procedimiento sintético similar al de los ejemplos 2-1 a 2-3, se prepararon los '

compuestos mostrados en la tabla 2.
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Estructura

molecular vilro

A5y

RMN

[2-04

3687 311

m), 3,05-3.10 (3H, m), 3,38-3,57 (2H,
m), 6,43 (2H, d, J=8,2 Hz), 7,09 (IH. ¢,
J=8,2 Hz), 7,56-7,60 (1H, s 1), 7,60 (IH,
), 8,94-9,01 (2H, m)

(300 MHz, DMSO-de): 1,26 (TH, a), 1.73]
(3H, m), 2,71 (IH, a), 2,88 (IH, a), 3,18
(IH, a), 3,28 (1H, a), 5,07 (1H, d, J~11,7
Hz), 5,12 (1R, d, J=11,7 Hz), 6,59 (1H,
m), 6,69 (1H, d, J=8,5 Hz), 7,15 (1H, d,
J=8,2 Hz), 7,26 (2H, m), 7,45 (IH, dd.|_
J=1.9, 8,2 Hz), 7,69 (lH, d, J=8,2 Hz),
8,76 (1H, a), 8,92 (1H, a), 9,09 (1H, a),
9,40 (1H, 5 a)

"!706

326,34 415 A

(300 MHz, DMSO-d.): 0,97 (TH, ddd. |
J=3,5, 3,5, 12,3 Hz), 1,58-1,72 (3H, m),
2,27 (3H, 5), 2,30-2,70 (3H, m), 3,06 (1H,
t, J=12,0 Hz), 3,25 (1H, m), 5,08 (1H, d,
J=11,0 Hz), 5,13 (1H, d, J=10,8 Hz), 6,56
(1H, d, J=8,2 Hz), 6,77 (1R, 4, J=8,2 Hz),
7.23-7,31 (6H, m), 7,43 (IH, d, J=7,6
Hz), 8,59 (1H, a), 8,74 (1H, a), 12,82
(1H, a)




240
24

(500 MHz, DMSO-dg): 0,92 (IH, ddd;]
J=33, 4,1, 12,6 Hz), 1,58-1,72 (3H. m),
2,27 (3H, 5), 2,30-2,70 (3H, m), 3.07 (1H,
m), 3,25 (1H, 1, J=9,5 Hz), 5,08 (IH, d,
J=10,7 Hz), 5,13 (1H, d, J=10,7 Hz), 6,56
(1H, dd, J=1,0, 82 Hz), 6,77 (IH, d,
J=8,2 Hz), 7,23-1,31 (6H, m). 7,43 (lH,
d. J=13 Hz). 8.59 (H. a). 8.75 (IH. ),

(500 MHz, DMSO-dg): 0,85 (TH. m).]
1,62-1,95 GH, m), 2.31 (3H, s), 2,30-
270 (3H, m), 3,08 (1H, m), 3,20-3,50
(1H, m), 5,02 (H, d, }=10,7 Hz), 5,07{
(iH, d, }=10,7 Hz), 6,55 (IH, dd, J=1,0,
8,2 Hz), 6,72 (1H, d, J=8,2 Hz), 7,22-7,27 |
(6H, m), 7,37 (IH, d, J=7,9 Hz), 8,58
(1H, 2), 8,76 (IH, ), 12,68 (IH, )

108
[207 32837 3 A
o
12,83 (IH, a).
o
708 S5 [315 A
%& o
700 ~ : EC Y

(500 MRz, DMSOdg: T17-.H (TH.
m), 1,64-1,72 (3H, m), 2,30-2,50 (2H,
m), 2,63-2,68 (IH, m), 2,81 (IH, t a,
J=11,7 Hz), 3,12 (1H, m), 5,17 (1H, d,
J=11,7 Hz), 5,22 (1H, d, J=11,7 Hz), 6,58
(1H, d, J=8,2 Hz), 6,71 (IH, d, J=8,2 Hz),
7,11 (IH, ), 7,17 (2H, s a), 7,25 (IH, 1,
J=8,2 Hz), 7,64 (1H, dd, J=7,9, 8,2 Hz),
7,71 2H, m), 7,75 (IH, d, J=7,9 Hz),
8,60 (1H, a), 8,80 (1H, 3), 11,9 (1H, 1)
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2-10 582,51 6y A B (300 MHz, DMSO-dg): [,.23-T3T (TH.

m), 1,71 (3H, m), 2,60 (2H, m). 2.69 (1H.

m), 2,38 (IH, 1 a, J=12,3 Hz), 3,13 (1H,
. I m), 5.19 (tH, d, J=12.3 Hz), 5.24 (1H. d.
F

J=12.3 Hz), 6,57 (1H, d, J=8,2 Hx). 6.70
(1H, d. J=8,2 Hz), 7,17 (1H, s). 7,19 (2H.
s a), 7,24 (1H, 1, J=8,2 Hz), 7,66 (2H, d,
=7,9 Hz), 1,77 (2H d, J=7,9 Hz), 8.66
(2H, ). 11,95 (IH, 5)

T T 39330 [sin [A B (300 MHz, DMS0-dg): 1.22 (TH. m). |
pico 1,74 (3H, m), 2,69-2.81 (2H, m), 3,13
A, (IH, t. J=12,3 Hz), 5.07 (H, 4, J=11,4

Hz), 5,12 (1H, d, J=11,4 Hz), 6,57 (1H. d,
I=8,5 Hz), 6,69 (1H, d. J=8.5 Hz), 7.16
(IH, s), 7,19 (2H. s a), 7,25 (IH, 1, J=8.5
Hz), 7,37 (1H, 1. J=7,9 Hz), 7.46 (1H. d,
I=1,9 Hz), 7,55 (lH, d. J=7,9 H2), 7,61
(1H, s a), 8,59 (1H, s a), 8,79 (1H, s a),
12,10 (1H, a).

B 5037 (36 (A B[t z T2 (T ),
' 1,73 (3H, m), 2,30-2.70 (3H. m), 2,80
:TL (1H, m), 3,04 (IH, m), 542 (1H, d,
J=13,2 Hz), 5,46 (1H, d, J=13,2 Hz), 6,58
(1H, d, J=8,2 Hz), 6,67 (1H, d, J=8,2 Hz),
7,10 (1H, 5), 7,19 (2H, 5 a), 7,24 (IH, 1,
J=8,2 Hz), 7,63 (IH, d1, J=13, 8,2 H2),
7.71 (1, d, J=7,6 Hz), 7,78 (1H, d, I=7.6
Hz), 8,11 (2H, d, J=8,2 Hz), 8,56 (1H, a),
8,74 (1H, ), 11,94 (1H, a)




20

2

110,

2-13 359,51 HE A B ( z, RN L my,
1,71 (3H, m), 2,30-2,50 (2H, m), 2,69
'Prl" (lH, m), 2,84 (1H, dd, J=11.4, 11,6 Hz),

3,14 (IH, m), 5,23 (1H, 4, J=12,3 Hz),
5,28 (1H, d, J=12,3 Hz), 6.59 (IH. dd,
§=10. 8,5 Hz), 6,71 (IH, d, J=8,5 Hz).
7,12 (IH, s), 7,16 (2H, s a), 7,25 (IH, 1,
J=8,5 Hz), .71 (1K, 1, J=7.9 Hz), 7,89
(IH. d. J=7.6 Hz), 8,20 (lH, dd, J=13,
N 8,2 Hz), 8,24 (1H, a), 8,58 (1H, a), 8,82
(1H, 3)

y B ES 93T (6 [A A Z T 138 (TH m),
1,75 (3H, m), 2,30-2,50 (1H, m), 2,73

(1H, dd, J=10,7, 12,0 Hz), 2,88 (IH, dd,

brlm J=10.7, 11,6 Hz), 3,14 (1H, m), 3,29 (1H,

m), 5,27 (2H, dd, I=12.,9, 16,1 Hz), 6,58
(1H, dd, J=10, 8,2 Hz), 669 (IH, d,
J=8.5 Hxz), 7,13 (1H, s), 7,19 (2H, s a),
7,24 (1H, t, J=8,2 Hz), 7,69 (1H, t, ]=8,8
Hz), 8,26 (IH, d, J=8,8), 8,54 (IH, s),
8,79 (1H, a), 11,8 (1H, a).

13 3T (3% [A A (300 MHz, DMSO-dg: 1,23 (1H, m), |
1,68-1,81 (3H, m), 2,30-2,50 (2H, m),
b‘k 2,72 (1H, dd, J=10,1. 12,3 Hz), 2,82 (IH,

dd, J=10,4, 12,0 Hz), 3,13 (1H, m), 5,12
(lH, d, I=11,7 Hz), 5,18 (IH, d, J=11,7
Hz), 6,58 (1H, d, J=8,5 Hz), 6,71 (1H, d,
J=3,5 Hz), 7,13 (1H, 5), 7,18 (2H, s a),
7,26 (1H, 1, J=8,5 Hz), 7,62 (1H, 1, }=1.9
Hz), 1,79 (1H, d, J=7,9 H2), 7,84 (IH, d,




%
2%
111

J=1| z)l L . 5), 6, ( . 4), 8,

(1H. ). 11.95 (1H, a)

2-16 3T [3W® A A | Z, ). 13T (TH. "m).
1,68-1,91 (3H, m), 2,30-2,50 (2H. m),

2,73 (1H, m), 2,87 (1H, dd, J=11,4, 12,3

$ Hz)), 3,14 (1H, 1, }=12,3 Hz)), 5,19 (IH,

d, J=12.6 Hz), 5,22 (IH, d, I=12,6 Hz),
6,57 (1H. 4, J=8,2 H:). 6,68 (1H, d. }=8,2
Hz), 7,13 (1Y, s), 7,18 2H, s a), 7,24
(1H, t, J=8,2 Hz), 7,62 (1H, t, J=8,2 Hz),
7,88 (1H, d, J=8,2 Hz), 8,58 (1H. a), 8,80
(1H, a). 11,84 (1H, s a)

2-17 93 35 [A B (500 MHz, DMSO-dg). 1.06 (TH, m), |
1,60-1.80 (3H, m), 2,50-2,70 {(m. 4H),
. | 3,10 (1H, m), 5,13 (1H, d, J=11,4 Hz),

521 (iH, d, I=11,4 Hz), 6.58 (IH, dd,
J=0,9, 8,2 Hz), 6,74 (IH, d, J=8,2 Hz),
721 (IH, 5), 7,24 (2H, a), 7,28 (IH, ¢, | .
J=8,2 Hz), 7.41 (1H, &, J=1,6, 7.3 Hz),
7,44 (1H, d1, J=1,9, 7,6 Hz), 7.57 (1H, dd,
J=1,6, 7,9 Hz), 7,61 (1H, dd, J=1,9, 73
Hz), 8,61 (1H, a), 8,77 (IH, a)

TR WS B A5 (500 MRz DMSOQ T2 (T )
1,74 (3H, m), 2,71 (2H, m), 3,13 (IH, ¢,
'ﬂj" J=12,3 H2), 5,08 (1H, 4, J=11,3 Hz), 5,13

(1H, d, J=113 Hz), 6,57 (1H, d, J=8,2
Hz), 6,70 (1H, d, J=8,2 Hz), 7,17 (1H, s),
7,20 (2H, a), 7,25 (1H, 1, J=8,2 Hz), 742
(3H, m), 7,48 (IH, s), 8,62 (1H, 2), 8,82
(l1H, a)
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A4

2%

548,93

433 A

(& z, . L13 (IH, m),
173 (3H, m), 2,50-2,80 (3H. m), 3.11
(IH, 1, J=12,3 Hz), 5,07 (IH. d, J=11.0
Hz), 5,12 (IH, d, J=11,0 Hz). 6,56 (1H, d,
J=8,2 Hz), 6,70 (IH, d, }=8,2 Hz), 7.19
(1H, 5), 7.21 QH, 1), 725 (IH, 1, J=8.2
Hz), 7,49 (3H, di, 1=2,5, 8,8 Hz), 8,61
(1H, 2), 8,80 (1H, aJ, 12,33 (IH, a)

383,40

70 (A

(500 MHz, DMS0-de): 085 (TH. m), ]
1,53 (IH, d, J=12.,6 Hz), 1,69 (2H, m),
3,07 (1H, m), 5,24 (IH, d, J=10,4 Hz),
5,33 (IH, d, J=10,4 Hz), 6,60 (1H, dd,
1=0,9, 8,2 Hz), 6,84 (IH, d, J=8,5 Hz),
7,14 (1H, ), 71,29 (2H, 1), 7,32 (IH, 1,
J=8,2 Hz), 7,51 (4H, dd, J=7,6, 8,8 Hz),
7,63 (2H, d, J=1,9 Hz), 8,64 (1H, a), 8,77
(1H, 2), 12,95 (1H, 2)

2-21

204,57

+31 A

1,09 (1H, m), 1,41 (2H, m), 2,08 (1H, m),
2,99 (2H, m), 5,24 (1H, d, J=10,7 Hz),
530 (IH, d, J=10,7 Hz), 6,57 (1H, dd, |
J=1,0, 8,2 Hz), 6,80 (1H, d, 1=8,2 Hz),
7,23 (2H, a), 7,26 (1H, ), 7.29 (IH. 1,
J=8,2 Hz), 7,55 (2H, m), 7,62 (1H, dd,
J=1,6, 8,2 Hz), 7,95 (3H, m), 8,03 (IH,
5), 8,55 (1H, ), 12,65 (1H, a)

[2-22

390,61

+71 A

{500 MHz, DMSO-dgy: 0,9% (TH, mj, |
1,63 (3H, m), 3,07 (1H, t, J=11,4 Hz),
4,90 (1H, d, J=104 Hz), 4,99 (1H, d,
J=10,4 Hz), 6,51 (1H, d, J=8,2 Hz), 6,53
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(IH, 4, 7=8,2 Hz), 7,19 (TH, {, =8, T Hz), |
7,26 (2H, a), 7,35 (6H, m), 7.48 (2H. m),
7,66 (1H, d, J=1,3 Hz), 8,60 (1H, a), 8,76
(1H, a)
397 - ™95 (Wl [A B : T 1851,

m), 2,93-3,10 (3H, m), 3,29 (2H, d,
J=12,3 Hz), 5,13 (2H, s), 6,62 (1H, d.
NH, J=8,2 Hz), 6,72 (ll-l-‘,P d, =82 Hz), 7.13
(IH, s), 7,28 (1H, 1, J=8,2 Hz), 7,33 (1H,
t, J= 7.4 H2), 740 (2H, 1, J=7,4 Hz), 7,46
(2H, 1, J=7,4 Hz), 1,72 (2H, a), 9,10 (1H,

sa)

A . [FBA[W AT JAT (300 MAz DMSO-): II¥ (TH. m);]
1,74 (3H, m), 2,69 (2H, m), 3,11 (IH, 1,
J=12,0 Hz), 5,05 (1H, d, J=11,4 Hz), 5,10
:>r[u (I, &, J= 11,4 Ha), 6.56 (1M, d, 1=8.2|
Hz), 6,70 (1H, d, J=8,2 Hz), 7,19 (1H, ),
7,22 (2H, a), 7,25 (1H, 1, J=8,2 H2), 7.44
(2H, d, J=8,2 Hz), 7,61 (2H, d, J=8.2 Ha), |
8,60 (1H, a), 8,81 (1H, 1), 12,36 (IH, a)

25 532,50 1y 1A A (500 MRz, DMSO-dg): 1,09 (TH, m), |

1,71 GH, m), 2,6 (2H, m), 3,10 (1H, 1,
WL"' J=12,3 Hz), 3,28 (2H, t, J=10,4 Hz), 5,13

(IH, d, J=11,0 Hz), 5.18 (1H, 4, J=11,0
Hz), 6,58 (1H, d, J=8,5 Hz), 6,76 (1H, d,
J=8,5 Hz), 7,20 (1H, s), 7,26 (4H, m),
7,47 (1H, m), 7,58 (1H, 1, J=1,6 Hz), 8,63
(1H, a), 8,82 (1H, a)
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[3-26 330,30 A A (300 MHz, DMSO-dy): 1,09 (TH, m),]
171 (3H. m), 2,6+ (2H. m), 3.10 (IH. .

J=12,3 Hz), 3.28 (2H, 1, J=10.4 H2), 5,13

'ﬂ"" (IH. d, J=11.0 Hz), 5,18 (IH, 4, }=11.0

Hz), 6.58 (1H, d, J=8,5 Hz), 6,76 (1H, d,
J=8,5 Hz), 7,20 (1H, s), 7,26 (4H, m).
1,47 (IH, m), 7,58 (1H, t, J=7,6 Hz), 8,63

(1H, a), 8.82 (1H, n)"

TIT T W30 (39 (A A G T TT.25 (TH. ™).
: 1.73 (3H, m), 2,69 (IH, dd, J=10,8, i1.7
:TL_ Hz), 2,78 (1H, dd, J=11,7, 11,7 Hz). 3,13

(IH, 1, J=12.3 Hz), 5,08 (IH, d. J=11,7
Hz), 5,14 (1H, d, J=11,7 Hz), 6,57 (1H, d,
J=8.2 Hz), 6,70 (IH. d, J=8.2 Hz), 7,26
(6H, m), 7,45 (1H, m), 8,60 (1H, a), 8,81
(1H, a), 12,19 (1H, a)

[2-18 :230 (419 (A A (300 MHz, DMSO-dy): 1.I3 (TR, m),
1,71 (3H. m), 2,69 (3H, m), 3,10 (1H, 1, | .
J=12,3 Hz), 5,06 (1H, d, J=11,0 H2), 5,10
:ﬂ'l"' (1, d, J=11,0 Hz), 6,56 (1H, d, J=8,5|

Hz), 6,72 (1H, d, J=8,5 Hz), 7,21 (1H, s),
1.25 (5H, m), 7,53 (2H, dd, )=5,7, 8,5
Hz), 8,59 (1H, a), 8,81 (1H, a)

[2-29 330,19 13T [A B 7 T, . m),
1,73 (3H, m), 2,69 (1H, m), 2,84 (1H, dd,

" 'ai' J=11,4, 11,4 Hz), 3,13 (1H, , }=12,3 Hz),

5,05 (IH, d, J=11,4 Hz), 5,10 (IH, d,

J=114 Hz), 6,57 (1H, d, I=8,2 Hz), 6,69
(1H, d, J=8,2 Hz), 7,17 (1H, s), 7,20 (2H,
a), 7,25 (1H, t, J=8,2 Hz), 7,33 (1H, a),
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1,50 (21, m), 8,00 (IH. a). 8.82 (1H. 5).
12.07 (1H. a)
 2-30 I (339 (A A (3500 MHz, DMSO-d.): 1.22 (TH. m).]

1,70 (3H, m), 2,65 (1H. m), 2.79 (1H, dd.
J=11.4. 11,4 Hz), 3.12 (1H. 1, J=12.3 Hz),
',rl., 3,29 (2H, a), 5,17 (IH, 4, J=12.0 Hz),
5,22 (IH, d, J=12,0 Hz), 6,57 (IH. d,
1=8.2 Hz), 6,69 (111, d, J=82 Hz), 7,17
(1H, ), 7,22 (3H, a), 7,25 (IH, t, J=8,2
3 Hz), 7.59 (2H, d, J=8,2 Hz), 7,99 (2H, d,
I=8,2 Hz), 8,58 (1H, a), 8,80 (IH, 2)
231 370,62 BT 1A A C z, T 1,67 - L.

m), 2,71 (1H, dd, J=10,4, 11,3 Hz), 2,89
(IH, dd, J=11,4, 11,7 Hz), 3,13 (IH, 1,
*ﬂ J=12,3 Hz), 5,04 (IH, 4, I=11,4 Hz), 5,10

(H, d, J=11,4 Hz), 6,55 (IH, d, J=8,2
Hz), 6,72 (1H, d, J=8,2 Hz), 7,22 (2H, s
a), 7,24 (1H, t, J=8,2 Hz), 7.27 (IH, 5), | .
7,37 (2H, d, J=8,2 Hz), 741 (2H, d, J=8,2
Hz), 8,61 (1H, a), 8,84 (1H, a), 12,20

(1H, a) - -

37 S%I3T (BT (A B z, U, (TH, ),
1,13 (IH, 4, J=13,9 H2), 1,42-1,52 (2H,
'ﬁ’l" m), 2,04 (IH, dd, F=11,0, 12,0 Hz), 2,19

L]

(1H, dd, J=11,0, 12,0 Hz), 2,87 (IH, t,
J=12,0 Hz), 3,08 (1H,d, J=11,4 Hz), 3,15
(1H, d, J=12,0 Hz), 5,54 (IH, d, J=11,0
Hz), 5,59 (1H, 4, J=11,0 Hz), 6,60 (1H, d,
J=8,2 Hz), 6,95 (1H, d, J=8,2 Hz), 7,10
(1H, s), 7,23 (2H, 5 a), 7,34 (1H, t, J=8,2
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HZ), ’lss U“. mj. ,J I UH- al ]_‘v
Hz), 8,00 (3H, m), 8,46 (1H, a), 8,60 (1F

z, : LI7 (IH, m]
1,59-1,68 (3H, m), 2,76 (1H, d, J=11,4
11,7 Hz), 3,07-3,17 (3H, m), 5,13 (IH, ¢
J=11,4 Hz), 5,18 (1H, 4, }=11,4 Hz), 6,5
(1H, d, J=8,2 Hz§, 6,76 (1H, d, J=8,2 Hz)
7,24-7,94 (4H, m), 7,39 (1H, 1, J=7,6 Hz)
7,48 (1H, 1, }=7,6 Hz), 7,56 (2H, d, ]=8,.
Hz), 7,69 (2H, d, J=7,9 Hz), 7,73 (2H, d
J=17,9 Hz), 8,55 (1H, d a), 8,77 (1H, d a)
1247 (1H, 2)

(300 MHz, DMSO-d): 1,08 (TH, m)
1,64-1,78 (3H, m), 3,12 (IH, t, J=12,
Hz), 3,32 (2H, 1, J=12,9 Hz), 5,11 (1H, d
J=11,4 Hz), 5,20 (1H, d, J=11,4 Hz), 6,55
(1H, d, J=8,2 Hz), 6,73 (1H, d, J=8,2 Hz),
716 (H, ), 725 @H, a), 727 (1K, 1
J=8,2 Hz). 1,51 (1H, dd, J=1,9, 8,2 Hz),
7,62 (H, d, J=8,2 Hz), 7,76 (IH, d, J=1,9
Hz), 8,63 (1H, a), 8,81 (1H, a)

(500 MHz, DMSO-dey: 1,09 (TH, m).
1,68 (3H, m), 2,32 (3H, 5), 3,08-3,31 (4R,
m), 5,02 (1H, d, J=10,6 Hz), 5,07 (1H, d,
J=10,6 Hz), 6,56 (1H, d, J=8,3 Ha), 6,72
(IH, d, J=8,3 H2), 7,22-7,29 (6H, m),
7,36 (2H, d, J=1,5 Hz), 8,79 (1H, a), 9,16

116
a)
2-33 | 390,61 7T 1A
o
-3
31 3330 (410 (A
[2-353 150,57 15 (A
-]
(1H, a)
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735 ' NI [ A A~ [(300 MHz, DMSU-dy): 1,29 {TH, m),]
1,72 3H, m). 2,92 (IH, m). 3.17-3,27
(3H, m), 5,18 (1H, d, J=12,4 Hz), 5,24
(IH, d, J=12,4 Hz), 6,59 (1H, dd, J=2.3,
8,3 Hz), 6,70 (1H, d, }=8,3 Hz), 7,18 (1H,
d, J=2,3 Hz), 7,25 (1H, dt, I=7.9, 8,3 Hz),
7,66 (2H, d, J=8,3 Hz), 7,78 (2H, d, J=8,3
Hz), 8.78 (IH, 2), 9,21 (1H, a)

ELEN XS 9 A A (300 MHz, DMSO-dy): I,13-T,20 (IH, |
m), 1,66-1,77 (3H, m), 2,52-2,73 (2H,
m), 3,15-3,28 (3H, m), 5,14 (IH, d,
J=11,0 Hz), 5.18 (IH, d, J=11,0 Hz), 6,62
(1H, d. J=8,2 Hz), 6,78 (1H, d, J=8,2 Hz),
7,20 (1H, ), 7,26-7,33 (3H, m), 7,46 (2H,
m), 7,58 (2H, di, J=1,6. 7.6 Hz), 9,00
(IH, d a), 9,50 (1H, d a)

T38| OO W [T (A A B z, T 1,29 (IH, m),
™ 1,73 (3H, m), 2,64 (1H, m), 2,89 (1H, dd, | _
J=1,4, 12,7 Hz), 3,24 (3H, m), 3,86 (3H,
[ $), 5.17 (1H, d, J=12,0 Hz), 5,22 (IH, d,
J=12,0 Hz), 6,62 (IH, d, J=8,2 Hz), 6,71
(IH, 4, J=8,5 Hz), 7,20 (1H, 5), 7,27 (1H,
dd, J=8,2, 8,5 Hz), 7.59 (2H, d, J=8.2),
7,99 (2H, d, J=8,2 H2), 8,95 (IH, d a),
9,41 (1H, d a)
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2-39 BRI I [A A (300 MHz, DMSO-dg): I.1Z (TH. m).]
& 1.73 3H, m), 2,66 (1H, m). 2.75 (1H. 1.
J=12,3 Hz), 3,13 (IH, m), 5.05 (IH. d.
| J=11,0 Hz), 5,10 (1H, A, }=11.0 Hx). 6.56
(1H, d, J=8,2 Hz), 6,70 (1H. d. J=8,2 H).
7,19 (IH, 5), 7,21 (2H, s a). 7.25 (IH. 1.,
1=8,2 Hz), 7,44 (2H, d, J=8,5 Hz), 7,63
(2H. d, J=8.5 Hz),9,03 (2H. a). 12.37
{IH, 5)

10 : TR 36T " [A A 3 - ) 292 (H. s a).
5,15 (2H, a), 6.55 (1H, d, J=7.2 Hz), 6,68
(IH, d, J=8,5 Hz), 7,22-7.25 (3H, m).
7,30 (IH, s), 7,33-7,35 (IH. m), 7,40
7,45 (4H, m), 7,95 (1H. s a)

330,97 EYE Y A (500 MHz, DMSO-dy): 1.63 (IH. m),
1,78-1,90 (3H, m), 2,85 (IH. m), 3.03|
(2H, dd, 1=6,6, 6,9 Hz), 3.12 (1H, m),
3,26-3,36 (3H, m), 4,20 (2H. dd, J=6,6, |
6,9 Hz), 6,62 (1H, d, J=8,2 Hz), 6,63 (1H,
d, J=8,5 Hz), 7,18-7,24 (5H. m), 7,23
(1H, 5), 7.26 (1H, dd, J=8,2, 8,5 Hz), 7.95 |
(1H, s a), 9,11 (1H, s a), 9,65 (IH, s a)
212 o [37.93 07 [A B (300 MHz, DMSO-dg): 1.3Z-1.86 (3H, |

m), 2,80-3,29 (5H, m), 5,27-5,36 (2H,

N
l m), 6,64 (1H, d, J=8,2 H2), 6,72 (IH, d,
N J=8,5 Hz), 7,26-1,32 (2H, m), 7,51-7,713
OH (3H, m), 8,15-8,18 (IH, t, J=1,5 Hz),

8,77-8,93 (2H, m), 9,47 (1H, d a. J=10,4
Hz)
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2-43 cH 437.53_T|_-WZ A A (300 MHz, DMS0-d¢): 1.33-1.36 (2H.
Q m), 1.73-1,82 (4H, m), 2.80-3.27 (3H.

m), 5.30 (2H. 5). 6.6+ (IH. d. J=8,2 Hz),
6,73 (1. d, 1=8,5 Hz). 7,13 (IH, 5), 7.29
b (IH. 1. J=82 Hz). 7.48 (IH, s a), 7.98
(1H, m), 8.46 (IH, d, }=7,6 Hz), 8,83
(1H, d, 5,4 Hz), 8,89-8.91 (IH, m), 8.95
(1H, $). 9,45 (IH, d a, J=10.1 Hz

243 137,93 02 A A (500 MHz, DMSO-dg): 1,52-1.86 (5H. |
m), 2,79-3,33 (6H, m), 5,42 (2H, s), 6,63
(1H, d, J=8,2 Hz), 6,65 (1H. d, J=8,5 Hz),
7,10 (1H, 5), 7,22-7,38 (3H, m), 7,90 (2H.
d, J=5,7 Hz), 8,82-8389 (3H, m), 942

(1H, d a, }=10,1 Hz).

713 /7 [ |A A |(500 MHz DMSO0-do: 1.77-1.39 (TH.

m), 1,49-1,67 (3H, m), 2,90-3,30 (4H. '
m), 4,61 (2H, s a), 5,41-5,42 (2H, m),
6,63 (1H, d, J=8,2 Hz), 6,75 (1H, d, ]=8,5
Hz), 7,25-1,29 (2H, m), 7,66-7,71 (2H, |,
m), 7,85 (H, 1, J=7,6 Hz), 8,08 (2H, ¢, |
J=9,3 Hz), 8,57 (1H, d, J=8,8 Hz), 8,81-

8,83 (1H, m), 9,29 (1H, d a, J=9,8 Hz)

I 61866 |50 [A B [(300 MHz, DMSO-d,): 1,33-1,66 GH, |
m), 1,81 (1H, m), 3,02 (1H, ), 3,15-3,42
>r[_ (4H, m), 3,73-3,81 (2H, m), 3,90-4,00
{2H, m), 4,04 (1H, m), 6,40 (1H, d, J=8,2
Hz), 6,51 (1H, d, J=8,5 Hz), 7,14 (1H, dd,
J=8,2, 8,5 Hz), 7,19-7,28 (10H, m), 7,36
(1H, 5), 8,60 (1H, s ), 8,83 (IH, s2)
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217 32748 390 [A B (300 MHz, DMSO-dy): 0,76-0.86¢ (1H,)
m). 1.38 (1H. d a, J=12.3 Hz). 3.05 (1H.
o t, J=10.4 Hz), 3,81 (2H. dd. J=12,0 29.6

Hz), 5,39 (2H. dd, J=11.7, 40.0 Hz), 6.60
(1H. d, J=8,2 Hz), 6,86 (1H, d. J=8,5 Hz).
7,15 (1H, 5), 7,29-7,44 (4H, m). 7,79 (1H,
d, J=1,9 Hz), 7,99 (IH, 5), 8.07 (IH, d,
J=3.8 Hz), 8,70-8,80 (IH, m). 9,07 (IH,
d, J=10,7 Hz)

LaLEE N 306,15 A A zZ T T,62-1.95 (4H.
m), 2,87-3,21 (5H, m), 5,41 (2H, s), 6,60
% (1H, d, J=8.2 Hz), 6,76 (1H, d. J=8,5 Hz),

7,26-1.30 (2H, m), 7,46 (1H, s), 8,61-

8,63 (1H, m), 8,85 (1H, d a, J=10,4 Hz),
9,79 (1H, 5)
5 3048 (106 [A A [(300 MHz, DMSO<dg: 132191 @H,|
m), 2,42 (3H, 5), 2,87-3,39 (5H, m), 5,12-
" :alw 5,26 (2H, m), 6,31 (IH, 3), 6,58 (1H, d,}
J=8,2 Hz), 6,71 (IH, d, }=8,5 Hz), 7,24-
7,28 (3H, m), 7,36 (1H, 5), 6,36-8,65 (1H,
m), 8,90-8,93 (1H, d a, J=10,4 Hz) '
[2-30° 16350 9 [A A (300 MHz, DMSO-dy). 1,69-1.76 (3H.|
o m), 1,90 (1H, m), 2,03-2,08 (2H, m), 2,67
(2H, 1, }=7,6 Hz), 2,78 (1H, m), 3,06 (1H,
m), 3,21-3,27 (2H, m), 3,35 (1H, m), 3,98
(12H, ddd, J=4,1, 6,3, 9,5 Hz), 6,53 (1H,
d, J=8,2 Hz), 6,54 (1H, d, J=8.2 Hz),
7,15-7,28 (SH, m), 7,21 (IH, ¢, ]=8,2 Hz),
7,31 (IH, s a), 7,33 (1H, 5), 8,74 (IH, b
), 9,10 (1H, sa)
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2-51 496 (129 TA A (00 MHz. DMSO-d,): 1,97 (OH. m).

3,03 (1H. m), 5.68 (2H, m), 6,58 (1H. d.
1=8.3 Hz), 6.76 (I1H. d. }=8.3 Hz). 7,27
(IH. t, J=8.3 Hz), 7,37 (lH, a), 7,60 (2H,
t. J=7.2 Hz), 7,73 (1H. 1. J=7,2 Hz). 8,11
(2H. d, J=7,2 Hz), 8,18 (1H, a), 8,92 (1H,
a). 9.34 (IH, a)

132 o |3097  [315 A (mrmrmv’:m—mﬁ‘oﬂm'
m), 3,07-3,11 (2H, m). 3,09 (3H, 1, J=7,2

Hz), 3,36-3,40 (2H, m). 4,22 (2H, 1, J=7,2

Hz), 6,55 (1H. d, J=8,3 Hz), 6,61 (1H, d,

3=1.9 Hz), 7,20 (1H, dd. J=7,9, 8,3 Hz),

7.22-7,24 (SH, m), 7,25 (1H, 5), 7,28 (1H,

5a), 8,86 (2H, sa)

{299 107 [A A %, e 1U9-117 (2H,
m), 1,21-1,25 (4H, m). 1,66-1,75 (5H, -
m), 1,81-1,96 (3H, m), 2,84-2,99 (2H,
m), 3,03-3,16 (2H, m), 3,31-3,48 (2H,
m), 3,67-3,85 (2H, m), 6.55 (1H, d, I=2,9| |
Hz), 6,57 (1H, d, J=8,3 Hz), 7,22 (lH, dd,
J=17.9, 8,3 Hz), 7,27 (IH. 5), 745 (I1H, s
a), 8,98 (1H, s a), 9,44 (1H, s a)

/I (353 A~ (300 MHz, DMS0-dg): 1.29 (6H, d, =6,0
Hz), 1,61-1,95 (4H, m), 2,88-3,10 (2H,
m), 3,28-3,49 (3H, m). 4,65 (1H, sep,
=6,0 Hz), 6,51 (1H, 4, 1=7.9 Hz), 6,60
(1H, d, I=8,7 Hz), 7,22 {1H, dd, J=7,9 8,7
Hz), 7,33 (1H, s), 7,42 (IH, s a), 8,87
(1H,s2), 9,24 (1H,53)
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8830 337 A A6 Z. T 09 R
J=1.3). 167 (1H. m). 1,78 (1H. m), 1.76-
1,85 (2H, m). 1.91-1.99 (2H. m). 2.88
(1H. m), 3,06 (IH, m), 3.27 (1H. m).
3,30-3,32 (3H. m), 3.38 (1H. m), 3,96
(2H. 1, J=6,0 Hz), 6,54 (1H, d, J=8,2 Hz),

233

6,58 (1H, 8, J=8,2 Hz), 7.23 (1H. 1. J=8.2
Hz). 7,34 (IH. ), .88 (IH. s a). 931
(IH. s a)
236 ; 13,43 B [A A (300 MHz DMSO-d,): 1.65 (TH. m).|
1,78 (1H, m), 1,93 (2H. d, J=11,4 Hz),
-y :ﬁl"‘ 2,88 (1H, m), 3,03 (1H, m), 3,21 (1H, m),
3,35 (2H, dd, J=10,25 Hz), 4,57 (2H, d,
=5.7 Hz), 5,33 (2H, m), 6,08 (1H, m),
6,56 (2H, dd, J=8,3, 26 Hz), 7,29 (3H,
m), 8,65 (IH, 2), 8,97 (2H, 1) '
JG0,85 35 (K K (300 MHz, DMSO-dy): 1,67-1.96 (5H.]
' m), 2,72-3,42 (GH, m), 3,79 (3H. 5), 6,55
(1H, d, J=8,3 Hz), 6,58 (1H, d, }=8,3 Hz),
7,22 (IH, s5), 7,23 (1H, t, J=8,3 Hz), 8,79

2-57

(1H,d a), 9,13 (1H,d a)
2-38 o |ORET T [3W (A A (300 MHz, DMSO-de): .37 (GH, 1, =69
Hz), 1,68 (1H, m), 1,82 (1H, m), 1,92-
L = 1,96 (2H, m}), 2,91 (1H, m), 3,08 (1H, m),

3,23-3,32 (2H, m), 3,39 (IH, m), 4,06
(2H, q, J=6,6 H2), 6,54 (1H, d, J=8,2 Hz),
OH 6,58 (IH, d, J=8,5 Hz), 7,24 (IH, dd,
J=8,2, 8,5 Hz), 7,40 (IH, 5), 7.46 (IH, s
a), 8,81 (1H, sa), 9,22 (1H, s a)
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2-39 on [302.93 6T A A (300 MAz DM5S0-de): 0.92 (6H. d. I=6.6 |
Hz). 1.68 (1H, m), 180 (IH, m). 1.91-
1.94 (2H, m), 2,04 (1H, scp. J=6.6 Hz).
NH, 2.86 (1H, m). 3,07 (1H, m). 3,27-3.36
(3H. m), 3,76 (2H, d, J=6.6 Hz). 6.56
(1H, d. J=7.3 Hz), 6,57 (1H, d, J=8,2 Hz).
7,23 (1H, dd, J=1,3, 8,2 Hz), 7,28 (1H. 5),
7,56 (1H, s 2), 8,95 1H, s2). 9,45 (IH. 5
a)
J16,96 B [A A (300 MHz, DMSO-ds): 0.84-0.86 (2H.
m), 1,29-1,30 (4H, m), 1,69-1,73 (2H,
m), 1.80-1,95 (3H, m), 2,87 (1H, m), 3,10
(1H, m), 3,29-3,35 (3H, m), 3,48 (1H, m),

2-60

3,70 (1H. m), 3,97 (2H. q. J=6,3 Hz).
6,59 (2H, d, J=8,2 Hz), 7.25 (1H, t, J=8.2
Hz), 7,31 (IH, 5). 7,75 (IH. s ), 9,07(
(1H. s a), 9.60 (1H, s a)

BI0T [ A [A 72 =T,

751
m), 1,09-1,18 (3H, m), 1,32 (IH, m),
1,60-1,64 (7H. m), 1.71 (1H, m), 1,84

(1H, m), 1,90-1,95 (2H, m), 2,87 (1H, m), |
3,09 (1H. m), 3.28 (IH, m), 3,30-3,34
(2H, m), 3.99 (IH, dd, J=6,6, 9,5 H2),
1,04 (1H, dd, J=6,6, 9,5 Hz), 6,56 (1H, d,
J=8,2 Hz), 6,60 (1H, d, J=8,5 Hz), 7,23
(1H, dd, J=8,2, 8,5 Hz), 7,30 (1H, 5), 7,59
(1H, s a), 8,99 (1H, s a), 9,46 (1H, s 2)




258
287

124

T [39 [A A (300 MHz, DMSO-dy): 1.63-1.78 (3H.
m). 1.81-1,99 (5H, m). 2,02-2,09 (2H.
m). 2.73 (1H. m). 2.88 (1H, m), 3.05 (1H,
m). 3.22-3,38 (2H, m), 3,99 (2H, d. J=6.6
Hz), 6,53 (IH, d, J=8,5 Hz). 6,59 (1H, d,
J=8,2 Hx), 7,22 (IH. 1, 8,2 Hz), 7.27 (1H,
5). 7.28 (IH, s a). 8,76 (1H, s a), 9.11

~

(lH.52)

330,98 395 |A A (300 MHz, DMSOd,): 0.84 (6H. d.J=6.0 |
Hz), 1,17-1,25 (2H, m), 1,52 (1H. scp,
J=6,6 Hz), 1,67-1.75 (3H, m). 1,80 (IH,
m), 1,86-1,96 (2H, m), 2,87 (1H. m), 3,07
(1H, m), 3,24-3,39 (3H, m), 3,87-4,13
(2H, m), 6,54 (1H, d, J=8,2 Hz). 6,57

2-03

(1H, d, J=8,2 Hz), 7,22 (1H. d, J=8.2 Hz),
7,28 (H, 5), 7,43 (1H, s a), 8.87 (IH, s|
a), 9,27 (1H,s a)

261 5,01 09 [A B (300 MHz, DMS0-d,): 0.8V (2H. d. J=6.9] .
o Hz), 0,85 (2H, d, ]=6,6 Hz), 1,20-1,33
(3H, m), 1,66-1,74 (3H, m). 1,75-1,95
(5H, m), 2,87 (IH, m), 3,10 (IH, m), '
3,22-3,47 (4H, m), 3,90 (IH, d, J=63
Hz), 3,94-4,02 (2H, m), 6,55 (1H, dd,
J=8,2 Hz), 6,58 (IH, d, J=8,2 Hz), 7,23
(1H, t, I=8,2 Hz), 7,32 (1H, 5), 7,48 (IH,
s a), 8,98 (1H, m), 9,24 (1H, m)




pis Ly
286
125

PE3 WOST 365 A [A |0 X 0,339,

m), 0,62-0,59 (2H, m), 1,30 (1H, m), 1,67
(1H, m), 1,82 (1H, m), 1,91-1,98 (2H, m),
2,07 (1H, m), 2,88 (1H, m), 3,11 (1H, m),
3,.26-3,32 (2H, m), 3,85 (2H, d, J=6,9
Hz), 6,53 (1H, d, J=8,5 Hz), 6,54 (1H, d,
J=8.2 Hz), 7,23 (1H, dd, ]=8,2, 8,5 Hz),
7,37 (1H, s 8), 7,54 (1H, 5), 8,94 (1H, m),

9,43 (1H, m)

766 - [0 [ [A A - 20,87 (6H. 4. 1=,
Hz), 1,03 (2H, d, J=6,6 Hz), 1,18-1,22

P (2H, m), 1,51-1,53 (1H, m), 1,72-1,77

..f'\.,.. (3H, m), 1,93-1,95 (4H, m), 2,84-2,85

(IH, m), 3,06-3,22 (3H, m), 3,34-337

(2H, m), 3,99 (1H, t, J=6,6 Hz), 6,55-6,59
(2H, m), 7,21-7,26 (2H, m), 9,03-9,12
(1H, s a)

388,50 33 (A A (300 MHz,” DMSU-dg): 0,92 (GH, 1,
J=1,25 Hz), 1,77 (2H, m), 1,90-1,98 (2H,
m), 3,06-3,13 (3H, m), 3,38-3,40 (2H,
m), 3,97 (2H, t, J=6,3 Hz), 6,57 (2H, dd,
J=10,0, 8,3 Hz), 7,23-7,27 (2H, m), 9,06
(2H, s a)

738 L o A I [A A (500 MHz, DMSO<): I,70-I.76 (21
: m), 1,79-1,92 (4H, m), 1,95-1,98 (2H,

m), 2,00-2,07 2H, m), 2,77 (IH, m),

[ 3,073,14 GH, m), 3,39-341 @H, m),

' 4,00 (2H, d, 1=6,6 Hz), 6,56 (1H, d, J=8,2

Hz), 6,60 (1H, d, J-8,2 Hz), 7,19 (1H, s),
7,24 (1H, t, J=8,2 H2), 7,51 (1H, s a),

267




9 -
o
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5,03 (2H, s a)

269 JI698 (381 [A A (& : 0.85 (3H,
J=6,6, 1,2 Hz), 1,31-1,33 (4H, m), 1,74-
1,78 (2H, m), 1,83-191 (ZH, m), 1,94-
- 1,99 (2H, m), 3,08-3,12 (3H, m), 3,37-
3,39 (2H, m), 4,00 (2H, dd, I=6,3, 6,6
Hz), 6,53 (1H, d, J=8,2 Hz), 6,58 (1H, d,
J=8,5 Hz), 7,22 (1H, dd, J=8,2, 8,5 Ha),
7,29 (1H, s), 7,30 (1H, s a), 8,75 (1H, 5
a),8,83 (IH,sa)
= o |10 [T A A~ | (500 MHz, DMSO-dy): 0,86-0.93 (2H,]
m), 1,09-123 (3H, m), 1,34 (1H, m),
1,59-1,67 (7H, m), 1,86-1,99 (4H, m),
3,08-3,13 (3H, m), 3,36-3,38 (2H, m),
4,04 (2H, dd, J=6,6, 6,9 Hz), 6,54 (IH, d,
J=8,2 Hz), 6,60 (lH, d, J=8,5 Hz), 7,23
(1H, dd, 1=8,2, 8,5 Hz), 7,24 (1H, 5), 7,36
(1H, s a), 8,91 (2H, s a)

p R - W (W7 (& 0. 1<%,
Hz), 1,83-1,92 (2H, m), 1,94-197 (2H,
m), 2,08 (1H, dq, J=6,6 Hz), 3,04-3,13|
(3H, m), 3,38-3,41 2H, m), 3,78 (2H, d,
J=6,6 Hz), 6,54 (IH, d, 18,2 Hz), 6,57
(IH, d, }=8,5 Hz), 7,22 (1H, 5), 7,23 (1H,
dd, J=8,2, 8,5 Hz), 7,38 (IH, s a), 8,86

(1H, s12),895(1H,sa)




A%,

287

-12

40293

o7

G0 MHz, DMSOU-dg): 0,89 (3H, dd,]
I=1,3, 7,6 Hz), 1,37 (2H, dq. J=1.3, 7,6
Hz), 1,75 (H, dd, J=6,6, 6,9 Hz), 1,86-
1,97 (4H, m), 3,06-3,13 (3H, m), 3,37-
3,40 (2H, m), 4,02 (2H, 1, ]=6,6 Hz), 6,54
(IH, d, }=8,2 Hz), 6,59 (1H, 4, J=8,2 Hz),
7,23 (1H, t, J=8,2 Hz), 7,28 (1H, ), 7,47
(1H, s a), 8,96 (2H, 5 2)

-13

J13.01

(300 MHz, DMS0-dg): 0,89 (3H. ¢, I=6,3|
Hz), 1,22-1.27 (8, m), 1.73-1,78 (2H,
m), 1,87-1,94 (4H, m), 3,07-3,11 (3H,
m), 3,35-3,40 (2H, m), 4,01 (2H, 1, J=6,4
Hz), 6,54 (1H, d, J=8,3 Hz), 6,58 (1H, d,
J=1,9 Hz), 7,23 (1H, dd, J=1,9, 8,3 Hz),
7,28 (1H, 5), 7,33 (1H, s 3), 850 (2H, s
a).

385,88

331

{300 MHz, DMSO-dg): 1,78-1.98 (3H,
m), 3,06-3,10 (3H, m), 3,38-3,42 (2H,
m), 4,61 (2H, d, J=5,3 Hz), 5,29 (1H, dd,
J=1,5 10,6 Hz), 5,36 (1H, dd, J=1,5 17,3
Hz), 6,11 (1H, ddt, J=5,3, 10,6, 17,3 Hz),
6,5 (1H, d, J=8,3 Hz), 6,59 (1H, d, J=7,9
Hz), 7,23 (IH, dd, J=7,9, 8,3 Hz), 7,27
(1H, 5), 7,33 (1H, s a), 8,74 (2H, 5 2)




128

374,87 33y [A

( e . L J=7,
Hz), 1,80-2,01 (4H, m), 1,80-2,01 (3H,
m), 3,08-3,10 (3H, m), 3,39-3,43 (2H,
m), 4,08 (2H, q, I=6,8 Hz), 6,53 (1H, 4,
1=1,9 Hz), 6,57 (IH, d, J=8.3 Hz), 7,23
(1H, dd, J=7.9, 8,3 Hz), 7,34 (lH, s a),
740 (1H, a), 8,80 (2H, 5 a)

2-16

130,98 39 [A

: 0,36 (OH. L, J=0,
Hz), 1,25-1,34 (7TH, m), 1,71-1,78 (2H,
m), 1,82-191 (2H, m), 1,94-1,98 (2H,
m), 3,05-3,37 (4H, m), 4,01 (2H, t, J=6.4
Hz), 6,52 (1H, d, J=8,3 Hz), 6,58 (1H, d,
J=7,9 Hz), 7,20 (1H, s a), 7,22 (1H, dd,
=19, 8,3 Hz), 7,30 (1H, s), 8,61 (1H, s
8),8,75(1H,s2)

2-11

Ty7 (309 (A

(300 MHz, DMSU-dg): 1,20 (OH. 5,
1,81-1,97 (5H, m), 2,98 (IH, m), 3,26
3,31 (2H, m), 3,42 (1H, m), 5,20 (2H, s),
6,55 (14, d, J=8,2 Hz), 6,61 (1H, &, J=8,2
Hz), 7,25 (IH, 1, J=8,2 Hz), 7.36 (2H, s
a), 8,13 (1H, s), 8,81 (1H, s 2), 9,27 (1H,

sa)

FEEN-y) 0 [A

(300 MHz, DMSO-dg: I.I7 (°H, s),|
1,86-1,95 (4H, m), 3,07-3,10 (3H, m),
3,35-3,40 (2H, m), 5,22 QH, 5), 6,44 (1H,
d, J=8,3 H2), 6,53 (IH, d, }=8,3 Hz), 7,18
(1H, 1, J=8,3 Hz), 7,21 (IH, 5 a), 7.46
(lH, sa), 8,77 (1H, s a)




129

& z, : Lal-l, '
m), 1,43-1,51 (3H, m), 1,61 (IH, m),
1,67-1,82 (4H, m), 1,91-1,97 (2H, m),
2,89 (1H, m), 3,05 (IH, m), 3,22 (1H, m),
3,35-3,43 (3H, m), 3,91 (IH, m), 3,96
(1H, m), 6,52 (IH, d, }=8,5 Hz), 6,58
(1H, d, }= 85 Hz), 7,22 (IH, t, J= 8,2
Hz), 7,28 (2H, s a), 7,38 (1H, s), 8,67
(IH,sa), 8,88 (1H,53)

308,50

(300 MHz, DMSO): 16T (TR, m);
1,66-1.81 (4H, m), 1,85 (1H, m), 1,90-
2,04 (4H, m), 2,80 (1H, m), 3,12 (1H, m),
3,23 (1H, m), 3,40 (1H, m), 3,76 (1H, m),
3,87 (IH, m), 4,03 (IH, dd, I=28, 3,1
Hz), 4,27 (1H, m), 6,52 (IH, d, J=8,2
Hz), 6,55 (1H, d, }=8,5 Hz), 7,24 (1H, dd,
J=8,2, 8,5 Hz), 7,29 (2H, 5 a), 7,61 (IH,
a), 8,62 (1H, s a), 8,92 (1H, s a)

430,94

%5 (A

AR K m),
1,71 (IH, m), 1,76-1,86 (3H, m), 1,87-
2,03 (3, m), 2,78 (1H, m), 3,13 (1H, m),
3,25-335 (3H, m), 3,75-3,80 (2H, m),
3,88 (1H, m), 4,03 (1H, m), 4,27 (1H, m),
7,51 (IH, d, J=8,2 H2), 7,56 (1H, &, J=8,2
Hz), 7.24 (IH, 1, J=8,2 Hz), 7,53 (14, s
a), 7,58 (1H, 5), 8,93 (1H, m), 9,53 (1K,

m)




~o0

7,‘51.

(300 MHz, DMSO4): 1,59 (TH, m),]
1,76-1,97 (7H, m), 3,07-3,10 (3H, m),
3,37-3,41 (2H, m), 3,70 (2H, dd, J=6,8,
14,7 Hz), 3,92 (1H, dd, J=6,8, 7,2 Hz),
4,01 (1H, dd, J=6,8, 7,2 Hz), 4,22 (1H,
m), 6,54 (1H, d, J=8,3 Hz), 6,58 (1H, d,
J=83 Hz), 7,20 (IH, s a), 7,22 (IH, t,
J=8,3 Hz), 7,34 (1H, s), 8,74 (1H, s a),
8,92 (1H,sa)

Z, L 4,40-1, »
m), 1,65-1,93 (10H, m), 2,84-3,39 (8H,
m), 4,36-1,43 (3H, m), 6,6! (2H, 4, J=8,2
Hz), 7,05 (IH, a), 7,22-7,26 (3H, m),
8,78-8,85 (1H, m), 9,38 (!, d g, J=10,1
Hz), 10,56 (1H, s a)

2, T LT
m), 2,95-3,47 (12H, m), 3,75 (IH, s a),
4,36-4,44 (2H, s a), 6,61 (2H, d, I=8,2
Hz), 7,01 (1H, a), 7,16 2H, s 2), 7,23
(1H, t, J=8.4 Hz), 8,76-8,85 (1H, m), 9,29
(1H, d a, J=10,4 Hz), 11,34 (1H, 5 2)

130

130,94 5 (A

283 /337 371 B
73T 96,1 I fA
1793 382 |B

(300 MHz, DMSO-do: I,68-1.53 (3H, |
m), 1,92 (2H, m), 2,73 (6H, d, J=d.4 Hz),
2,97 (1H, m), 3,17-3,19 GH, m), 3,22-
3,39 (OH, m), 4,36 (2H, a), 6,61 (IH, d,
J=8,5 Hz), 6,63 (iH, d, J=8.2 Hz), 7,09
(IH, ), 7.21 (1H, s 1), 7.25 (1H, dd,
J=82, 8,5 Hz), 8,80 (1H, ), 9,37 (IH, s
a), 10,6 (1H, s a)
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oy

29l

472,04

HI98

436

(] : 1,33-1,54 .
m), 1,62-1,64 (2H, m), 1.67-1,84 (6H,
m), 1,91-1,92 2H, m), 2,97 (IH. m),
3,05-3,10 (2H, m), 3,17-3,25 (2H, m),
3,29-3,45 (6H, m), 4,39 (2H, a), 6,60
(1H, d, J=8,2 Hz), 6,61 (1H, d, J=8,2 Hz),
7,05 (IH, 5), 7,18 (1H, s 2), 7,24 (IH, ¢,
J=8,2 Hz), 8,77 (IH, s a), 9,30 (1H, s a),
10,6 (1H, s a)

(300 MHz, DMSO-d): I,72-T85 (3H, |
m), 1,90-1,93 (3H, m), 2,91-3,17 (3H,

m), 3,21-3,39 (4H, m), 3,43-3,44 (2H,

m), 3,50-3,51 (2H, m), 4,36 (2H, a), 6,62

(1H, d, J=8,5 H2), 6,65 (1H, d, ]=8,2 Hz),

7,15 (1H, a), 7,26 {1H, dd, J=8,2, 8,5 Hz),

7,53 (1H, s a), 9,00 (1H, s a), 9,64 (1H, s

a), 11,2 (IH, s2a)

10

Ejemplo 3-1

manera similar a la descrita en el ejemplo 2-3.

(1) Utilizando el compuesto de partida 1G, 2B y otros materiales, se prepar6 clorhidrato

de 2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(3-piperidinil-)nicotinonitrilo de

(2) A una solucion agitada de clorhidrato de 2-amino-6-[2-(ciclopropilmetoxi)-6-
hidroxifeni{]-4-(3-piperidinil)nicotinonitrilo (200,0 mg, 0,50 mmol) en MeOH, se
ailzdieron formaldehido (0,5.m!) y cianoborohidruro de sodio (40,8 mg, 0,65 mmol) y
se agité durante 2 horas a temperatura ambiente. Se inactivd la reaccién mediante la

adicion de agua, se extrajo con acetato de etilo, se seco sobre MgSOs, se filtrd y se
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evapord, Se tritur6 el residuo con hexano y se secd. Se purifico el producto bruto
mediante TLC preparativa sobre gel de silice (MeOH al 5% en diclorometano),
proporcionando 2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(1-metil-3-

piperidinil)nicotinonitrilo en forma de un sélido emarillo (28,5 mg, rendimiento: 15%).

: N~
Y A CN
Lo
N “NH,
OH

Peso molecular; 378,48

Espectrometria de masas: 379 (M + H)"

Grado de activided in vitro: A

Grado de actividad celular: (A549)A

RMN de 'H (300 MHz, CDC13): 0,37 - 0,42 (2H, m), 0,67 - 0,73 (2H, m), 0,82 - 0,88
(1H, m), 1,27 - 1,35 (1H, m), 1,76 - 2,09 (4H, m), 2,31 (3H, s), 2,91 - 3,00 (2H, m),
3,14 - 3,23 (1H, m), 3,86 (2H, pent, J= 8,8 Hz), 5,15 (2H, s a), 6,39 (1H, d, J= 8,3 Hz),
6,62 (1H, d, J= 8,3 Hz), 7,20 (1H, t, J=8,3 Hz), 7,95 (1H, s).

Ejemplo 3-2

A una solucion agitada de clorhidrato de 2-amino-6-[2-(ciclopropilmetoxi)-6-
hidroxifenil]-4-(3-piperidinil)nicotinonitrilo (200,0 mg, 0,50 mmol), que se obtuvo en la
etapa (1) del ejemplo 3-1, en MeOH, se afladi6 benzaldehido (0,25 ml, 2,49 mmol),

seguido de cianoborohidruro de sodio (40,8 mg, 0,65 mmol) y se continud la agitacidn
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durante 2 horas a temperatura ambiente. Se inactivd la reaccién mediante la adicion de
agua, se extrajo con acetato de etilo, se secd sobre MgSO,, se filtrd y se evapord. Se
trituré el residuo con hexano y se secd. Se purificé el producto bruto mediante TLC
preparativa sobre gel de silice (MeOH al 5% en diclorometano), proporcionando 2-
amino-4-( 1-bencil-3-piperidinil)-6-[2-(ciclopropilmetoxi)-6-hidroxifenil Jnicotinonitrilo

en forma de un sélido amarillo (35,7 mg, rendimiento: 16%).

7 .©

I 7
N 'NH,
OH

Peso molecular: 454,58
Espectrometria de masas: 455 (M + H)"

Grado de actividad in vitro: C

Grado de actividad celular: (A549)C

RMN de 'H (300 MHz, CDC13): 0,35 - 0,37 (2H, m), 0,62 - 0,64 (2H, m), 0,83 - 1,29
(2H, m), 1,75 - 2,21 (5H, m), 2,93 - 3,24 (3H, m), 3,50 - 3,61 (2H, m), 3,78 - 3,88 (2H,
m), 5,12 (2H, s a), 6,39 (1H, d, J= 8,3 Hz), 6,60 (1H, d, J= 8,3 Hz), 7,16 - 7,32 (6H, m),
7,93 (1H, s), 13,33 (1H, s a).

Ejemplos 3-3 a 3-8

Segin un procedimiento sintético similar al de los ejemplos 3-1 a 3-2, se prepararon los

compuestos mostrados en la tabla 3.



VN

(500 MHz, DMSOdgy: T,70-1.96 |
($H, m), 2,73 OH, d, J=1,8 Hz),
2,93-2,98 (1H, m), 3,35-3,49 (4H,
m), 6,90-6,95 (2H, m), 7,33-7,46
(3H, m), 8,02 (IH, dd, J=8,5, 1,3
Hz), 10,62 (1H, s 2)

(300 MHz, DMSO-dg): 0.92 (3R
J=7,4 Hz), 1,71-1,76 (3H, m), 1,81-
1,98 (3H, m), 2,92-3,04 (3H, m),
6,90-6,95 (2H, m), 7,34-7,38 (2H,
m), 7,45 (1H, s a), 8,01 (1H, d, J=7,4
Hz), 9,80 (1H, s a)

BN
303

ér&
fere)

érg
308

é’w
306

ﬁ |

(300 MHz, DMSO-dg): 1.81-1.96
(44, m), 2,72-2,73 (I1H, m), 3,31-
3,50 (4H, m), 4,264,35 (2H, m),
6,89-6,95 (2H, m), 7,34-7,51 (6H,
m), 7,59-7,62 (2H, m), 8,00-8,02
(1H, m), 10,57 (1H, s n)

EXEE 7 S

(300 MHz, DMSO-d;). I,78-2,01]
(5H, m), 3,04-3,15 (4H, m), 3,30-
3,67 (2H, m), 6,90-6,95 (2H, m),
7,24-749 (11H, m), 8,03 (1H, 4,
J=1,5 Hz), 10,58 (1H, s a)




ey
2446

135

307 330,51 [/ A |B (300 MHz, DMSO-dg): 1,39 (TH, &d, |
J=3,5, 11,7 Hz), 1,59 (1H, m), 1,73
(1H, d, J=12,9 Hz), 1,88 (IH, d,
J=11,7 Hz), 1,95 (IH, t, J= 10,4 Hz),
2,02 (1H, t, I=11,0 Hz), 2.84 (1H, d,
J=11,0 Hz), 2,89 (lH, d, }=10,4 Hz),
2,97 (IH. t, J=11,0 Hz), 3,45 (2H,
m), 3,72 (3H, s), 6,36 (2H, 4, "1=8.2
Hz), 6,86 (2H, d, J=8,5 Hz), 7,06
(1H, t, ]=8,2 Hz), 7,16 (2H, a), 7,21
(1H, d, J=8,5 Hz), 7,78 (IH, s).
11,91 (2H, 5)

308 31,50 T8~ [T [C (300 MHz, DMSO-dg): U,33-0,38
(2H, m), 0,60-0,66 (2H, m), 1,24-
2,21 (8H, m), 2,94-3,25 (2H, m),
3,52 (2H, s a), 3,79-3,84 (5H, m),
5,16 (2H, s a), 6,39 (IH, d, J=8,3
Hz), 6,60 (1H, d, J=83 Hz), 6,84
(2H, d, J=8,7 Hz), 7,16-7,26 (3H,
m), 7,93 (IH, s)

Ejemplo 4-1

(?@fgfj\\
. A
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(1) Se agitd a 65°C durante 15 minutos una mezcla de bromuro de cobre (II) (1,106 g,
4,593 mmol) y nitrito de ferc-butilo (0,736 ml, 6,191 mmol) en acetonitrilo (30 ml). Se
adadidé gota a gota a la mezcla una solucién de 3-{2-amino-6-[2-(benciloxi)fenil]-3-
ciano-4-piridinil}-1-piperidincarboxilato de terc-butilo (2,000 g, 4,127 mmol) que se
obtuvo en la etapa (1) del ejemplo 1-1, en acetonitrilo (20 ml). Se agitd la mezcla a
65°C durante 2 horas. Después de enfriar hasta temperatura ambiente se diluyd la
mezcla de reaccion con acetato de etilo. Se lavé la fase orginica separada con una
solucion acuosa de HCI 1 N y salmuera, se secéd sobre Na; SOy, se filtrd y se concentrd.
Se recristalizé el residuo en éter dietilico proporcionando 3-{2-bromo-6-[2-
(benciloxi)fenil]-3-ciano-4-piridinil } - 1-piperidincarboxilato de terc-butilo en forma de

un sdlido blanco (1,010 g, rendimiento: 45%).

A

(2) A una solucién agitada de 3-{6-[2-(benciloxi)fenil]-2-bromo-3-ciano-4-piridinil }-1-
pipenidincarboxilato de ferc-butilo (0,300 g, 0,547 mmol) en DMSO, se afiadieron
trietilamina (0,229 m.l, 1,341 mmol) y bencilamina (0,147 g, 1,367 mmol). Se sgit6 la
mezcla a 70°C durante 12 horas. Después de enfriar hasta temperatura ambiente se
inactivo la mezcla de reaccién con agua y se extrajo con acetato de etilo. Se lavd la fase
orgnica separada con salmuera, se secé sobre Na;SO,, se filtré y se concentrd. Se
purifico el residuo mediante cromatografia en columna sobre gel de silice
(hexano/acetato de etilo: 4/1-2/1), proporcionando 3-{6-[2-(benciloxi)fenil]-2-

bencilamino-3-ciano-4-piridinil}-1-piperidincarboxilato de ferc-butilo en forma de un

291
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sdlido amorfo amarillo (0,290 g, rendimiento: 92%).

T

(3) Se retird a continuacion el resto bencilo de la misma manera que se describié en la
etapa (2) del ejemplo 1-1. Se suspendio el residuo en etanol y se filtrd, proporcionando
3-[2-(bencilamino)-3-ciano-6-(2-hidroxifenil)-4-piridinil]- 1-piperidincarboxilato de

terc-butilo en forma de un sélido blanco (0,150 g, rendimiento: 61%).

0
NJLO% NH el
N § N
oH = : — P
NZ N” TNH

(4) Se trat6 3-[2-(bencilamino)-3-ciano-6-(2-hidroxifenil}-4-piridinil]-1-
piperidincarboxilato de ferc-butilo (0,145 g, 0,299 mmol) en condiciones écidas de
manera similar a la descrita en la etapa (3) del ejemplo 1-1. Se recogid el sélido
resultante por filtracion y se secd a presion reducida, proporcionando clorhidrato de 2-
(bencilemino)-6-(2-hidroxifenil)-4-(3-piperidinil)nicotinonitrilo (0,075 g, rendimiento:

60%).

Peso molecular: 420,95



Espectrometria de masas; 385 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-B/Jurkat-B

RMN de 'H (300 MHz, MSO-d6): 1,80 - 1,92 (4H, m), 2,90 - 2,93 (1H, m), 3,31 - 3,40
5 (4H, m), 4,59 (2H, d, J=5,6 Hz), 6,84 - 6,92 (2H, m), 7,19 - 7,31 (5H, m), 7,47 (1H, s),

8,00 (1H, d, ]=6,8 Hz), 8,11 - 8,15 (1H, m), 8,91 (1H, s a), 9,52 (1H, s a), 12,59 (1H, s

a), 12,90 (1H, s a).

Ejemplo 4-2

10
A una solucion agitada de 3-{6-[2-(benciloxi)fenil]-2-bromo-3-ciano-4-piridinil}-1-
piperidincarboxilato de ferc-butilo (0,100 g, 0,182 mmol), que se obtuvo en la etapa (1)
del ejemplo 4-1, en DMSO (2 ml), se afiadieron propilamina (0,108 g, 1,823 mmol) y
trietilamina (0,038 ml, 0,273 mmol). Se agito la mezcla a 40°C durante 12 horas. Se

15 inactivo la reaccion c;:n agua y se extrajo la mezcla de reaccién resultante con acetato
de etilo. Se seco la fase organica sobre Na;SO,, se filtro y se concentrd. Se punfico el
concentrado mediante columna de gel de silice (hexand/acetato de etilo= 4/1),
proporcionando 3-{6-[2-(benciloxi)fenil)]-3-ciano—2—propilamino-4—piridinil }-1-
piperidincarboxilato de ferc-butilo en forma de un aceite incoloro (0,104 g, rendimiento:

20 cuentitativo).
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A continuacién se retird el resto bencilo de la misma manera que se describié en la
etapa (2) del ejemplo 1-1. Se lavd el residuo con éter dietilico, proporcionando el

producto deseado en forma de un sélido blanco (0,112 g, rendimiento: cuantitativo).

A continuacién se traté 3-[3-ciano-6-(2-hidroxifenil)-2-(propilamino)-4-piridinil]-1-
piperidincarboxilato de ferc-butilo (0,110 g, 0,252 mmol) en condiciones acidas de la
misma manera que se describid en la etapa (3) del ejemplo 1-1, Se recogid el sélido
resultante por filtracién y se secd a presién reducida, proporcionando clorhidrato de 6-
(2-hidroxifenil)-4-(3-piperidinit)-2-(propilamino)nicotinonitrilo (0,062 g, rendimiento:
66%).

Peso molecular: 372,90

Espectrometria de masas: 337(M + H)"

Grado de actividad in vitro: C.

Grado de actividad cejular: (A549)-C

RMN de 'H (300 MHz, DMSO-dg): 0,92 (3H, t, J=7,4 Hz), 1,62 (2H, m), 1,80 - 1,95
(4H, m), 2,89 - 2,93 (1H, m), 3,33 - 3,46 (6H, m), 6,91 - 6,97 (2H, m), 7,34 - 7,40 (1K,
m), 7,48 (1H, a), 7,57 (1H, s1), 8,08 - 8,17 (1H, m), 8,97 - 9,07 (1K, m), 9,67 - 9,71
(1H, m).

Ejemplo 4-3

300
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* De manera similar a la del ejemplo 4-2, se preparé clorhidrato de 6-(2-hidroxifenil)-2-

metilamino)-4-(3-piperidinil)nicotinonitrilo.

5 Peso molecular: 344,85
Espectrometria de masas: 309 (M + H)"
Grado de actividad in vitro: C
Grado de actividad celular: (A549)-C
RMN de 'H (300 MHz, DMSO-dg); 1,83 - 1,96 (4H, m), 3,31 (4H, s), 3,30 - 3,56 (4H,
10 m), 6,90 - 6,96 (2H, m), 7,34 - 7,37 (1H, m), 7,39 (1H, s), 7,55 (1H, s a), 8,10 (1H, d,
J=1.9 Hz), 8,87 - 8,90 (1H, m), 9,52 - 9,54 (1H, m), 13,80 (1H, s 2).

Ejemplo 4-4

15 De manera similar a la def ejemplo 4-2, se prepar6é clorhidrato de 2-anilino-6-(2-
hidroxifenil)-4-(3-piperidinil)nicotinonitrilo.
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Peso molecular: 406,92

Espectrometriz de masas: 371(M + H)*

Grado de actividad in vitro: D

Grado de actividad celular: (A549)-B

RMN de 'H (300 MHz, DMSO-dg): 1,87 - 2,00 (4H, m), 2,91 - 2,95 (1H, m), 3,34 (1H,

. m), 6,79 (IH, d, J=8,3 Hz), 6,91 (1H, t, J=7,2 Hz), 7,18 - 7,44 (1H, s a), 7,66 (1H, s),

8,06 (1H, d, ]=6,8 Hz), 8,84 (1H, m), 9,43 (2H, m), 12,42 (1H, s a).

Ejemplo 4-5

De manera similar a la del ejemplo 4-2, se prepar6 diclorhidrato de 6-(2-hidroxifenil)-2-

(1-piperazinil)-4-(3-piperidinil)nicotinonitrilo.

Peso molecular: 436,39

Espectrometria de masas: 364 (M + H)"

Grado de actividad in vitro: D

RMN de 'H (500 MHz, DMSO-dg): 1,81 - 1,83 (2H, m), 1,90 - 1,95 (2H, m), 2,93 - 2,95
(1H, m), 3,76 - 3,78 (4H, m), 6,98 (1H, t, J=7,3 Hz), 7,37 -"7;40 (1H, m), 7,84 (1H, s),
8,03 - 8,05 (1H, m), 8,78 - 8.,81 (1H, m), 9,14 (1H, s 2), 9,24 - 9,27 (1H, m), 12,10 (1H,
5).

30¢
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Ejemplo 5-1

(1) Se agité a 100°C durante 1,5 horas una mezcla de 3-{6-[2-(benciloxi)fentl]-2-
bromo-3-ciano-4-piridinil}-1-piperidincarboxilato de rerc-butilo (0,300 g, 0,547 mmoil),
que se obtuvo en la etapa (1) del ejemplo 4-1, hidrazina monohidratada (3 ml) y 1,4-
dioxano (1 ml). Se inactivo la reaccién con agua y se extrajo con acetato de etilo. Se
lavd la fase orgdnica con salmuera y se secé sobre Na;SOy, se filtr y se concertré. Se
recristalizd el residuo en etanol proporcionando {3-[3-amino-6-(2-benciloxifenil)-1H-
pirazolo[3,4-b]piridin-4-il]- 1-piperidincarboxilato de terc-butilo en forma de un sélido

amarillo (0,210 g, rendimiento; 72%).

(2) A continuacion se retird el resto bencilo de 1a misma manera que se describid en la
etapa (2) del ejemplo 1-1. Se purificé el residuo mediante columna de gel de silice
(hexano/acetato de etilo = 2/1 -1/1), proporcionando 3-[3-amino-6-(2-hidroxifenil)-1H-
pirazolo[.‘i,4-b]iJiridin_-4-il]-l-piperidinca!boxilnto de terc-butilo en forma de un sélido

naranja (0,080 g, rendimiento: 49%).

A una solucion agitada de 3-[3-amino-6-(2-hidroxifenil)-fﬁ-pirazolo[3,4—b]piridin—4-
il]-1-piperidincarboxilato de terc-butilo (0,075 g, 0,183 mmol) en 1,4-dioxano (3 ml), se
afiadi6 HCl 4 N en 1,4-dioxano (3 ml). Se agité la mezcla a temperatura ambiente
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durante 12 horas. Se recogio el sélido resultante por filtracion proporcionando
clorhidrato de 2-[3-amino-4-(3-piperidinil)-1H-pirazolo[3,4-b]piridin-6-il}fenol (0,062

g, rendimiento: 98%).

5 Peso molecular: 345,83
Espectrometria de masas: 310 (M + H)"
Grado de actividad in vitro: C
Grado de actividad celular: A549-B
RMN de 'H (300 MHz, DMSO-dg): 1,97 - 2,27 (4H, m), 2,95 - 3,11 (1H, m), 3,12 - 3,23
10 (1H, m), 3,30 - 3,39 (3H, m), 6,94 - 6,99 (2H, m), 7,32 - 7,38 (1H, m), 7,73 (1H, s),
8,12 (1H, d, J=7,2 Hz).

Ejemplo 5-2

15 A una solucion agitada enfriada (0°C) de 3-{3-amino-6-[2-(benciloxi)fenil)-1H-
pirazolo[3,4-b]piridin-4-il}-1-piperidincarboxilato de erc-butilo (0,200 g, 0,400 mmol)
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obtenido en la etapa (1) del ejemplo 5-1 en THF (5 ml), se afiadieron piridina (1 ml) y
cloruro de acetilo (0,035 g, 0,440 mmol). Se agit6 I2 mezcla a 0°C durante 1 hora. Se
inactivd la reaccidn con agua y se extrajo con acetato de etilo. Se lavd la fase organica
con salmuera saturada, se seco sobre Na;SOy, se filtrd y se concentrd. Se recristalizo el
residuo con éter diisopropilico proporcionando un sélido blanco (0,180 g, rendimiento:

83%).

A continuacién se retird el resto bencilo de la misma manera que se describi6 en la
etapa (2) del ejemplo 1-1. Se suspendi6 el residuo en etanol y se filtré, proporcionando

el producto deseado en forma de un sélido blanco (0,120 g, rendimiento: 82%).

Se tratd 3-[3-(acetilamino)-6-(2-hidroxifenil)- 1 H-pirazolo[3,4-b]piridin-4-il)-1-
piperidincarboxilato de ferc-butilo (0,115 g, 0,260 mmol) en condiciones dcidas de la
misma manera que se describid en la etapa (3) del ejemplo 1-1, proporcionando
clorhidrato de  N-[6-(2-hidroxifenil)-4-(3-piperidinil)-1H-pirazolo[3,4-b]piridin-3-
ilJacetamida (0,097 g, rendimiento: 96%).

Peso molecular: 387,87 —
Espectrometria de masas: 352 (M + H)*

Grado de actividad in vitro: D

Grado de actividad celular: A549-B
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RMN de 'H (500 MHz, DMSO-de): 1,80 - 1,91 (4H, m), 1,95 (3H, s), 2,82 - 2,92 (1H,
m), 3,34 - 3,44 (4H, m), 6,92 - 6,95 (2H, m), 7,36 - 7,39 (1H, m), 7,66 (1H, s), 8,12
(1H, d, J=8,2 Hz), 8,83 - 8,85 (1H, m), 9,48 - 9,49 (1H, m), 9,56 (1H, s), 10,21 (1H, a),
13,59 (1H, sa).

Ejemplo 6-1

A una solucién agitada enfriada (0°C) de 3-{2-amino-6-[2-(benciloxi)fenil]-3-ciano-4-
piridinil }- 1-piperidincarboxilato de ferc-butilo, que se obtuvo en la etapa (1) de ejemplo
1-1, (0,500 g, 1,032 mmol) en piridina (10 ml), se afladié cloruro de acetilo (0,477 ml,
6,70 mmol). Se agité la mezcla de 0°C a temperatura ambiente durante 3 horas y se
continuo la agitacion a temperatura ambiente durante 5 horas. Se inactivo la mezcla de
reaccién con agua y se extrajo con acetato de etilo. Se secd la fase orginica sobre
Na:SO,, se filtré y se concentr6. Se purifico el residuo mediante cromatografia en
columna sobre gel de silice (hexano/acetato de etilo: 9/1- 4/1- 2/1), proporcionando una
mezcla del producto deseado, 3-{2-(acetilamino)-6-[2-(benciloxi)fenil}-3-ciano-4-
piridinil}-1-piperidincarboxilate de ferc-butilo, y el cc;;espondimte compuesto
diacilado. Se disolvié la mezcla obtenida en THF (5 ml), se traté con una solucién

acuosa de NH; IN (1 ml) y se agitd a temperatura ambiente durante 1 hora. Se extrajo la
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mezcla de reaccién con acetato de etilo. Se lavd la fase orgénica con salmuera, se seco
sobre Na;SQ,, se filtrd y se concentrS, proporcionando 3-{2-(acetilamino)-6-[2-
(benciloxi)fenil]-3-ciano-4-piridinil } - 1-piperidincarboxilato de ferc-butilo en forma de

un solido amorfo blanco (0,432 g, rendimiento: 80%).

A continuacion se retiré el resto bencilo de la misma manera que se describio en la
etapa (2) del ejemplo 1-1. Se recristalizd el residuo en etanol proporcionando el

producto deseado en forma de un sdlido amarillo (0,110 g, rendimiento: 31%).

Se tratd 3-[2-(acetilamino)-3-ciano-6-(2-hidroxifenil)-4-piridinil]-1-piperidin-
carboxilato de rerc-butilo (0,100 g, 0,229 mmol) en condiciones acidas de manera
similar a la descrita en la etapa (3) del ejemplo 1-1. Se recogi6 el precipitado resultante
por filtracion, se lavd con 1,4-dioxano y se seco a presion reducida, proporcionando
clorhidrato de  N-[3-ciano-6-(2-hidroxifenil)-4-(3-piperidinil)-2-piridinilJacetamida

(0,101 g, rendimiento: cuantitativo).

Peso molecular: 372,86

Espectrometria de masas: 337 (M + H)"
Grado de actividad in vitro: A

Grado de actividad celuler: (A549)-B
RMN de 'H (500 MHz, DMSO-ds): 1,86 - 1,97 (4H, m), 2,19 (3H, a), 2,91 - 2,94 (1H,

30t
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m), 3,33 - 3,47 (4H, m), 6,96 - 6,99 (2H, m), 7,38 - 7,41 (1H, m), 8,11 - 8,13 (2H, m),
8,94 - 8,96 (1H, m), 9,62 - 9,64 (1H, m), 10,97 (1H, s).

Ejemplo 6-2

ZX

HCl
E | - CN
X
N N
H
CH

Utilizando el compuesto de partida 1G y éster rerc-butilico del dcido 4-formilpiperidin-
l-carboxilico y otros materiales, se prepar6 clorhidrato de N-[3-ciano-6-[2-

(ciclopropilmetoxi)-6-hidroxifenil]-4-(4-piperidinil)-2-piridiniljJacetamida de manera

similar a la del ejemplo 6-1.

Peso molecular; 442,95

Espectrometria de masas: 407 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (AS49)-A

RMN.de 'H (500 MHz, DMSO-de): 0,28 - 0,31 (2H, m), 0,55 - 0,58 (2H, m), 1,32 (IH,
m), 1,98 - 2,01 (2H, m), 2,16 (3H, s), 3,09 - 3,13 (2H, m), 3,24 - 3,28 (1H, m), 3,40 -
342 (2H, m), 3,87 (2H, d, J=6,9 Hz), 6,57 (2H, dd, J=8,5, 2,8 Hz), 7,24 (1H, ¢, J=8,5
Hz), 7,92 (1H, s), 9,06 - 9,15 (2H, m), 10,93 (1H, s).

Ejemplo 7-1

309
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(1) A una suspension agitada de 3-{2-amino-6-[2-(benciloxi)feni|]-3-ciuno-4-piridinil}-
1-piperidincarboxilato de rerc-butilo (0,300 g, 0,619 mmol), que se obtuvo en la etapa
(1) del ejemplo 1-1, en etanol (10 ml), se afadié una solucién de hidréxido de potasio
(0,695 g, 12,381 mmol) en etanol (20 ml). Se agitd la mezcla de reaccion a 70°C durante
o0 horas. Después de enfriar hasta temperatura ambiente se vertié la mezcla de reaccion
en agua y el solido resultante se filtr y seco a presion reducida, proporcionando 3-{2-
amino-6-[2-(benciloxi)fenil]-3-carbamoil-4-piridinil }- 1-piperidincarboxilato de zerc-

butilo en forma de un sélido amorfo blanco (0,226 g, rendimiento: 73%).

(2) A continuacion se retird el resto bencilo de la misma manera que se describié en la
etapa (2) del ejemplo 1-1. Se suspendi6 el residuo en etanol y se filtrd proporcionando
3-[2-amino-3-(carbamoil}-6-(2-hidroxifenil)-4-piridinil]-1-piperidin-carboxilato de ferc-

butilo en forma de un'sélido blanco (0,045 g, rendimiento: 46%).

(3) Se tratd  3-[2-amino-3-(carbamoil)-6-(2-hidroxifenil)-4-piridinil]-1-piperidin-
carboxilato de ferc-butilo (0,040 g, 0,097 mmol) en condiciones dcidas de manera
similar a la descrita en la etapa (3) del ejemplo 1-1, proporcionando clorhidrato de 2-

amino-6-(2-hidroxifenil)-4-(3-piperidinil)nicotinamida en forma de un sélido amarillo
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(0,008 g, rendimiento: 24%).

Peso molecular: 348,84

Espectrometria de masas: 313 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-B

RMN de 'H (300 MHz, DMSO-d): 1,68 - 1,92 (4H, m), 2,90 - 2,93 (1H, m), 3,17 - 3,34
(4H, m), 6,89 - 6,97 (2H, m), 7,29 - 7,34 (2H, m), 7,80 - 7,86 (2H, m), 8,09 (1H, s a),
8,80 - 8,82 (1H, m), 9,34 - 9,37 (1H, m). .

FEL N oA
L ”‘m’%"_’%.«&ﬁ

A una solucidn agitada enfriada (0°C) de 3-{2-amino-6-[2-(benciloxi)fenil]-3-

Ejemplo 7-2

carbamoil-4-piridinil }- 1-piperidincarboxilato de ferc-butilo (0,400 g, 0,800 mmol), que
se obtuvo en la etapa (1) del ejemplo 7-1, en THF (10 ml), se afladieron trietilamina
(0,50 ml, 3,58 m:-nol) seguida de trifosgeno (0,354 g, 1,19 mmol). Se agitd la mezcla de

30
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reaccion a temperatura ambiente durante 12 horas. Se inactivo la reaccion con agua y se
extrajo con acetato de etilo. Se lavd la fase orginica con salmuera, se secd sobre
Na;S0,, se filtrd y se concentrd. Se purifico el residuo mediante cromatografis en
columna sobre gel de silice (hexano/acetato de etilo= 2/1-1/1) y se recristalizo en etanol
proporcionando 3-{7-[2-(benciloxi)fenil]-2,4-dioxo-1,2,3,4-tetrahidropirido[2,3-
d]pirimidin-5-il}-1-piperidincarboxilato de ferc-butilo en forma de un sélido blanco

(0,406 g, rendimiento:; 97%).

A continuacion se retird el resto bencilo de la misma manera que se describi en la
etapa (2) del ejemplo 1-1. Se lavo el residuo con etanol proporcionando 3-[7-(2-
hidroxifenil)-2,4-dioxo-1,2,3,4-tetrahidropirido[2,3-d] pirimidin-5-il]- 1 -piperidin-
carboxilato de ferc-butilo en forma de un sélido blanco (0,036 g, 29%).

Se tratd 3-[7-(2-hidroxifenil)-2,4-dioxo-1,2,3,4-tetrahidropirido[2,3-d]pirimidin-5-il]-1-
piperidincarboxilato de ferc-butilo (0,036 g, 0,80 mmol) en dioxano (3 ml) en
condiciones dcidas de manera similar a la descrita en la etapa (3) del ejemplo 1-1,
proporcionando clorhidrato de  7-(2-hidroxifenil)-5-(3-piperidinil)pindo[2,3-
d]pirimidin-2,4-(1H,3H)-diona en forma de un sélido amarillo (0,016 g, rendimiento:
52%).

NH
CiH
= NH e
L
H 0

Peso molecular: 374,83

3
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Espectrometria de masas: 339 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular; (A549)-C

RMN de *H (500 MHz, DMSO-dg): 1,78 - 1,83 (2H, m), 1,94 - 1,95 (2H, m), 2,90 - 2,92
(1H, m), 4,68 - 4,69 (1H, m), 6,97 - 6,99 (2H, m), 7,39 - 7,42 (1H, m), 7,85 (1H, a),
8,16 (1H, dd, J=8,4, 1,4 Hz), 8,75 (1H, s a), 9,43 (1H, m), 11,45 (1H, d, J=1,4 Hz),
12,05 (1H, d, J=1,4 Hz), 12,44 (1H, s a).

Ejemplo 7-3

I Sk
el CE‘K*Q

A una solucién agitada de 3-{2-amino-6-[2-(benciloxi)fenil]-3-carbamoil-4-piridinil }-1-
piperidincarboxilato de ferc-butilo (0,100 g, 0,199 mmotl), que se obtuvo en la etapa (1)
del ejemplo 7-1, en éter fenilico (1' ml), se afiadié isocianato de fenilo (0,047 g, 0,398
mmol). Se ngit_é la mezcla a 140°C durante 12 horas. Después de enfiiar hasta
temperatura ambiente se retir6 el sélido resultante (urea) por filtracién. Se concentré el
filtrado a presién reducida. Se purifico el residuo mediante cromatografia en columna
sobre gel de silice proporcionando 3-[7-(2-benciloxifenil)-2,4-dioxo-3-fenil-1,2,3,4-
tetrahidropirido[2,3-d]pirimidin-5-il]-1-piridincarboxilato de zerc-butilo en forma de un
sdlido amorfo blanco (0,900 g, rendimiento: 78%).
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A continuacion se retiré el resto bencilo de la misma manera que se describio en la
etapa (2) del ejemplo 1-1. Se lavé el residuo con etanol proporcionando el producto

deseado en forma de un sdlido blanco (0,600 g, rendimiento: 83%).

Se tratd 3-[7-(2-hidroxifenil)-2,4-dioxo-3-fenil-1,2,3,4-tetrahidropirido[2,3-d]pirimidin-
5-il]-1-piperidincarboxilato de ferc-butilo (0,050 g, 0,100 mmol) en condiciones acidas
de manera similar a la descrita en la etapa (3) del ejemplo 1-1, proporcionando
clorhidrato de  7-(2-hidroxifenil)-3-fenil-5-(3-piperidinil)pirido[2,3-d]pirimidin-2,4-
(1H,3H)-diona en forma de un solido amarillo (0,016 mg, rendimiento: 37%).

Peso molecular: 450,93

Espectrometria de masas: 415 (M + H)"

Grado de actividad in vitro: B

Grado de actividad celular: (A594)-C

RMN de 'H (300 MHz, DMSO-dg): 1,71 - 1,96 (4H, m), 2,71 - 2,91 (1H, m), 3,27 - 3,53
(3H, m), 4,56 (1H, m), 6,98 - 7,03 (2H, m), 7,34 - 7,53-(6H, m), 7,89 (1H, s), 8,18 -
8,21 (1H, m), 8,69 - 8,70 (1H, m), 9,24 - 9,25 (1H, m), 12,47 (1H, s).

Ejemplo 8-1

(1) Se agitd a reflujo durante 3,5 horas una solucién de 1-{2-[(4-

213
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metoxibencil)oxi]fenil }etanona (14,2 g, 55,4 mmol) (compuesto de partida 1D), 3-
formil-1-piperidincarboxilato de bencilo (13,7 g, 55,4 mmol) (compuesto de partida
2C), cianoacetato de ferc-butilo (7,8 g, 55,4 mmol) y acetato de amonio (9,8 g, 166,1
mmol) en 1,2-dimetoxietano (60 ml). Después de enfriar hasta temperatura ambiente, se
repartio la mezcla entre acetato de etilo y agua. Se lavd la fase orginica separada con
agua y salmuera, se seco sobre MgSQ;, se filtré y se concentré a presion reducida. Se
purificé el residuo mediante cromatografia en columna sobre gel de silice (acetato de
etilo:hexano 1:2), proporcionando 2-amino-4-f1-[(benciloxi)carbonil]-3-piperidinil }-6-
{2-[(4-metoxibencil)oxi]fenil }nicotinato de rerc-butilo en forma de un aceite amarillo

pilido (4,89 g, rendimiento: 14%).

(2) A una solucion de 2-amino-4-{1-[(benciloxi)carbonil}-3-piperidinil}-6-{2-[(4-
metoxibencil)oxi]fenil }nicotinato de ferc-butilo (0,95 g, 1,67 mmol) en CH;Cl; (10 ml),
se afiadi6 dcido trifluoroacético (10 ml), y se continud la agitacién a temperatura
ambiente duranite una noche. Se concentrd la mezcla a presion reducida. Se diluy6 el
residuo con tolueno, después se concentré a presién redu_cida para retirar el exceso de
acido trifluoroacético mediante destilacion azeotrdpica, proporcionando cido 2-amino-
4-{ l—[(benciloxi)carbonil]-3-pipen'dinil}—6-(2-hidroxifenil)nic§ffnico (1,1 g

rendimiento; cuantitativo).

34
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(3) A una solucién de 4cido 2-amino-4-{1-[(benciloxi)carbonil]-3-piperidinil }-6-(2-
hidroxifenil)nicotinico (1,1 g, 2,5 mmol) en THF (10 ml) y MeOH (5 ml), se afiadid
gota a gota trimetilsilildiazometano (4,0 ml) a temperatura ambiente. Se agit6 la mezcla
5 de reaccion a temperatura ambiente durante 1,5 horas, y se inactivo la reaccion con
acido acético. Se reparti6 la mezcla entre acetato de etilo y agua. Se lavo la fase
orgénica separada con salmuera, se secO sobre MgSQ,, se filtrd y se concentrd a presién
reducida. Se purificé el residuo mediante cromatografia en columna sobre gel de silice
(hexano:acetato de etilo 3:1) seguida de recristalizacion en una mezcla de CH;Cl; y
10  hexano, proporcionando 2-amino-4-{ 1-[(benciloxi)carbonil]-3-piperidinil }-6-(2-

hidroxifenil)nicotinato de metilo en forma de un sélido amarillo (0,39 g, rendimiento:

34%).
Nj\f\©
o-\e -

(4) A una solucion de 2-amino-4-{1-[(benciloxi)carbonil]-3-piperidinil}-6-(2-
15 hidroxifenil)nicotinato de metilo (60 mg, 0,130 mmol) en metanol (2,0 ml) y THF (1,0
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ml), se afiadié Pd-C al 10% (200 mg). Se agit6 la mezcla a temperatura ambiente en
atmosfera de hidrogeno (1 atm) durante 6,5 horas. Se filtré la mezcla a través de celite®
y se lavd con MeOH y THF sucesivamente. Se concentrd el filtrado a presion reducida.
Se purificé el residuo mediante TLC preparativa (hexano:acetato de etilo, 2:1),

5 proporcionando 6-amino-4-(2-hidroxifenil)-5,9-diazatriciclo-[7.3.1.0**Jtrideca-2(7),3,5-
trien-8-ona en forma de un sélido amarillo (16 mg, rendimiento 40%).

Peso molecular: 295,34
Espectrometria de masas: 296 (M + H)"
10 Grado de actividad in vitro: B
Grado de actividad celular: (A549)-B
RMN de 'H (300 MHz, DMSO-dg): 1,42 (1H, d, I=14,3 Hz), 1,84 (1H, m), 1,92 (1H, d,
J=13,6 Hz), 2,17 (1H, m), 2,85 (1H, s), 3,16 (1H, td, J=3,0, 12,7 Hz), 3,35 (1H, dd,
J=1,9, 12,2 Hz), 3,63 (1H, d, J=13,2 Hz), 3,92 (1H, dd, J=4,5, 12,8 Hz), 6,88 (1H, td,
15 J=1,1, 8,3 Hz), 6,99 (1H, dd, J=1,1, 8,3 Hz), 7,04 (1H, s), 7,32 (1H, td, J=1,1, 8,3 Hz),
7,75 (1H, dd, J=1,5, 8,0 Hz).

Ejemplo 8-2

+ MeNH; BHCl—d»

A/

20 A una solucibn de é&cido 2-amino-4-{1-[(benciloxi)carbonil]-3-piperidinil}-6-(2-
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hidroxifenil)nicotinico (750 mg, 1,676 mmol), que se obtuvo en la etapa (2) del ejemplo
8-1, clorhidrato de metilamina (230 mg, 3,352 mmol), trietilamina (340 mg, 3,35 mmol)
y 1-hidroxibenzotriazol (360 mg, 2,68 mmol), se aifladié clorhidrato de 1-etil-3-(3-
dimetilaminopropil)carbodiimida (390 mg, 2,0 mmol) a 0°C en atmdsfera de argén. Se
5 agitd la mezcla a temperatura ambiente durante la noche. Se extrajo la mezcla de
reaccion con acetato de etilo, se lavdé con agua y salmuera, se secO sobre MgSO,, se
filtré y se concentrd a presion reducida. Se- purificé el residuo mediante cromatografia
en columna sobre gel de silice (hexano:acetato de etilo, 2:1), proporcionando 3-{2-
urnino-6-(2-hidroxifenil)—3-(N—metilcarba.moil)—4-pi|idinil}-1-pipe:idincart_:oxilato de
10  bencilo en forma de un sélido amarillo palido (337 mg, 44%).

NH HCl

A una solucién de 3-{2-amino-6-(2-hidroxifenil)-3-(N-metilcarbamoil)-4-piridinil }-1-
piperidincarboxilato de bencilo (130 mg, 0,274 mmol) en MeOH (2 ml) y THF (2 ml),
se afiadi6 Pd-C (180_mg). Se agitd la mezcla a temperatura ambiente en atmosfera de
15 hidrégeno durante la noche. Se filtré la mezcla de reaccion a través de celite®, se lavd
con THF y después se concentrd a presion reducida. Se diluyb el residuo con acetato de
etilo y se afiadié HCl 4 N en 1,4-dioxano. Se lavé el precipitado amarillo resultante con
acetonitrilo. Se secd el séli(io recogido a presion reducida proporcionando clorhidrato
de  2-amino-6~(2-hidroxifenil}N-metil-4-(3-piperidinil)nicotinamida @ (10  mg,
20 rendimiento: 81%).
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Peso molecular: 362,86 _

Espectrometria de masas: 327 (M + H)"

Grado de actividad in vitro: B

Grado de actividad celular; (A549)-B

RMN de 'H (500 MHz, DMSO-dg): 1,69 - 1,77 (2H, m), 1,82 - 1,86 (2H, m), 2,80 (3H,
d, J=4,4 Hz), 2,88 (1H, m), 3,03 (1H, m), 3,19 - 3,29 (3H, m), 6,89 - 6,93 (3H, m), 7,29
- 7,32 (2H, m), 7,85 (1H, a), 8,50 (1H, a), 8,85 (1H, a), 9,16 (1H, a).

Ejemplo 8-3

Utilizando el compuesto de partida 1G (en lugar de 1D), 2C y otros materiales, se
prepard clorhidrato de 2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-N-metil-4-(3-

piperidinil)-nicotinamida de manera similar a la del ejemplo 8-1 y 8-2.

Peso molecular: 432,95

Espectrometria de masas: 397 (M + H)"
Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A
RMN de 'H (300 MHz, DMSO-de): 0,29 - 0,34 (2H, m), 0,49 - 0,55 (2H, m), 1,21 (1H,
m), 1,74 - 1,89 (SH, m), 2,84 (3H, d, J=4,5 Hz), 3,10 - 3,11 (2H, m), 3,25 - 3,28 (2H,
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m), 3,78 - 3,90 (2H, m), 6,59 (1H, d, J=8,3 Hz), 6,65 (1H, d, ]=8,3 Hz), 7,20 (1H, s),
7,26 (1H, t, J=8,3 Hz), 7,56 (1H, s a), 8,76 (1H, s &), 9,08 (1H, s a), 13,8 (1H, 5 a).

Ejemplo 9-1

(1) Se calent6 a reflujo durante 3,5 horas una mezcla del compuesto de partida 1A
(3,500 g, 15,47 mmol), el compuesto de partida 2B (3,299 g, 15,47 mmol), cianoacetato
de rerc-butilo (2,184 g, 15,47 mmol), acetato de amonio (3,577 g, 46,40 mmol) y 1,2-
dimetoxietano (17 ml). Después de enfriar hasta temperatura ambiente, se concentrd la
mezcla a presién reducida, y se repartio el residuo entre acetato de etilo y agua. Se lavé
la fase orginica separada con salmuera, se secé sobre Na;SOs, se filtrd y se concentrd a
presion reducida. Se purificd el residuo mediante cromatografia ultrarrépida sobre gel
de silice (hexano:acetato de etilo, 4:1), proporcionando 2-amino-6-{2-(benciloxi)fenil]-
4-[1-(rerc-butoxicarbonil)-3-piperidinil]nicotinato de ferc-butilo (1,892 g, rendimiento:
22%).

(2) A continuacion se retird el resto bencilo de manera similar a la descrita en la etapa
(2) del ejemplo 1-1. Se suspendié el sélido resultante en etanol, se recogié por

filtracion, se lavo con etanol y se secO a presion reducida proporcionando 2-amino-4-[1-

(terc-butoxicarbonil)-3-piperidinil]-6-(2-hidroxifenil)nicotinato de ferc-butilo (0,322 g,

rendimiento: 38%).
(3) Se tratdé 2-amino-4-[1-(ferc-butoxicarbonil)-3-piperidinil]-6-(2-hidroxifenil)-
nicotinato de ferc-butilo (0,050 g, 0,106 mmol) en condiciones icidas de manera similar

a la descrita en la etapa (3) del ejemplo 1-1, proporcionando clorhidrato de 2-amino-6-

2 \T
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(2-hidroxifenil)-4-(3-piperidinil)nicotinato de ferc-butilo (0,034 g, rendimiento: 79%).

ya

Peso molecular; 405,92
5 Espectrometria de masas: 370 (M + H)™
Grado de actividad in vitro: A
Grado de actividad celular: (A549)-B
RMN de 'H (500 MHz, DMSO-dg): 1,60 (5H, s), 1,76 - 1,95 (4H, m), 1,90 - 2,97 (1H,
m), 3,20 - 3,46 (4H, m), 6,89 - 6,94 (2H, m), 7,31 - 7,36 (1H, m), 7,38 (IH, s), 8,02
10 (1H, dd, J=1,3, 8,2 Hz), 9,09 (1H, 2), 9,29 (1H, a), 13,78 (1H, a).

Ejemplo 9-2

NH H NH HCI

Cl
J —

OH -~
| »
N” “NHp N~ “NH;

A una solucion de clorhidrato de 2-nmino—6-(2-hidroxifaﬁlj3—(3-piperidinil)nicotinato
15 de terc-butilo (0,023 g, 0,057 mmol), que se obtuvo en el ejemplo 9-1, en cloruro de

metileno (1,0 ml), se afiadié &cido trifluoroacético (TFA) (1,0 ml). Después de agitarse



A
YA

160

durante 6 horas, se concentré la mezcla a presion reducida. Se disolvio el residuo en
1,4-dioxano (3,0 ml) y después se tratd6 con una solucion de HCI en 1,4-dioxano (4 N,
0,2 ml). Se recogieron los precipitados resultantes por filtracion en atmadsfera de argdn,
se lavaron con l4-dioxano y acetonitrilo y se secaron a presidn reducida,
5 proporcionando clorhidrato de acido 2-amino-6-{2-hidroxifenil)-4-(3-

piperidinil)nicotinico (0,020 g, rendimiento: cuantitativo).

Peso molecular: 349,82
Espectrometria de masas: 314(M + H)"

10 Grado de actividad in vitro: A
Grado de actividad celular: (A549-B
RMN de 'H (500 MHz, DMSO-dg): 1,75 - 1,93 (4H, m), 2,92 (1H. m a), 2,92 - 3,39
(3H, m), 3,63 - 3,67 (1H, m a), 6,91 - 6,96 (2H, m), 7,32 - 7,36 (1H, m), 7,37 (1H, s),
7,95 (1H, d, J=7,9 Hz), 8,84 (1H, a), 9,41 (1H, a), 13,80 (1H, a) .

15
Ejemplo 9-3
Ny HCl
Y | " “oH
-
N" NH,

OH

Utilizando 1-(2-benciloxi-6-ciclopropilmetoxifenil)etanona preparada de manera similar
a la del compuesto de partida 1G, el compuesto de partida 2B y otros materiales, se
20 preparé clorhidrato de écido 2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(3-
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piperidinil)nicotinico de manera similar a la descrita en el gjemplo 9-2.

Peso molecular: 419,91

Espectrometria de masas: 384 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-C

RMN de 'H (500 MHz, DMSO-dg): 0,31 - 0,32 (2H, m), 0,51 - 0,53 (2H, m), 1,20 (1H,
m), 1,70 - 1,74 (2H, m), 1,89 - 1,91 (2H, m), 2,89 (1H, m), 3,18 (1H, m), 3,26 - 3,28
(3H, m), 3,83 (2H, dd, J=6,9, 7,3 Hz), 6,58 (1H, d, J=8,2 Hz), 6,65 (1H, d, J=8,5 Hz),
7,28 (1H, dd, J=8,2, 8,5 Hz), 7,30 (1H, s), 7,81 (1H, s a), 8,92 (1H, s a), 9,37 (1H, s ).

Ejemplo 10-1

Aok
RS

(1) A una solucién de écido 2-amino-6-[2-(benciloxi)fenil}-4-{1-(terc-butoxicarbonil)-

3-piperidinilJnicotinico (0,500 g, 0,993 mmol) que derivaba del producto de la etapa (1)
del ejemplo 9-1, clorhidrato de metilamina (0,134 g, 1,896 mmol), trietilamina (0,277
ml, 1,986 mmol) y 1-hidroxibenzotriazol (0,215 g, 1,589 mmol) en diclorometano (10,0
ml)) 2 0°C en atmdsfera de argén, se afiadid clorhidrato de 1-etil-3-(3-
dimetilaminopropil)carbodiimida (0,228 g, 1,191 mmol). Se agité la mezcla a
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temperatura ambiente durante la noche. Se concentrd la mezcla a presiéon reducida,
después se extrajo con acetato de etilo y agua. Se lavé la fase orginica separada con
salmuera, se secd sobre MgSQ,, se filtré y después se concentrd a presion reducida. Se
purificd el residuo resultante mediante cromatografia en columna sobre gel de silice
(diclorometano/metanol= 19/1), proporcionando 3-{2-amino-6-[2-(benciloxi)fenil]-3-
[(mettlamino)carbonil]-4-piridinil } - 1-piperidincarboxilato de zerc-butilo en forma de un

aceite amarillo (0,11 g, 21%).

géok K
(? 441 _+(a 964

(Z) A una solucion enfriada (-20°C) de 3-{2-amino-6-[2-(benciloxi)fenil]-3-
[(metilamino)carbonil]-4-piridinil } -1-piperidincarboxilato de ferc-butilo (0,120 g, 0,232
mmol) y trietilamina (0,213 g, 2,090 mmol) en tetrahidrofurano (10 ml), se afiadié
trifosgeno (0,069 g, 0,232 mmol) en atmosfera de argén. Se continué la agitacion de
0°C 2 temperafura ambiente durante la noche. Se extrajo la mezcla de reaccion con
acetato de etilo y agua. Se lavo la fase orgdnica separada con salmuers, se secd sobre
MgSO,, se filtrd y se concentré a presidén reducida. Se purifico el residuo resultante
mediante TLC preparativa (hexano/acetato de etilo: ﬂl);--i)roporcionmdo 3-{7-[2-
(benciloxi)fenil]-3-metil-2,4-dioxo-1,2,3,4-tetrahidro-pirido[2,3-d]pirimidin-5-il}-1-

pipendincarboxilato de ferc-butilo en forma de un sélido amarillo palido (0,0655 g,
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52%).

(3) Se traté 3-{7-[2-(benciloxi)fenil]-3-metil-2,4-dioxo-1,2,3,4-tetrahidropiridiof2,3-
d]pirimidin-5-il}-1-piperidincarboxilato de ferc-butilo (0,065 g, 0,120 mmol) de manera
similar a la de la etapa (2) del ejemplo 1-1. Se purificd el residuo mediante TLC
preparativa (hexano/acetato de etilo: 1/1), proporcionando 3-[7-(2-hidroxifenil)-3-metil-
2,4-dioxo-1,2,3,4-tetrahidropirido[2,3-d]pirimidin-5-il]-1-piperidincarboxilato de ferc-
butilo (0,010 g, 18%), que se tratd entonces como se describié en la etapa (3) del
ejemplo 1-1, obteniéndose clorhidrato de 7-(2-hidroxifenil)-3-metil-5-piperidin-3-il-1H-
pirido[2,3-d]pirimidin-2,4-diona.

Peso molecular: 388,86

Espectrometria de masas: 353 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: A549-B

RMN de 'H (500 MHz, DMSO-ds): 1,81 - 1,85 (2H, m), 1,96 - 1,98 (2H, m), 2,91 (1H,
m), 3,26 (3H, s), 3,31 - 3,40 (3H, m), 4,70 (1H, m), 6,97 - 7,00 (2H, m), 7,39 (1H, m),

22
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7,86 (1H, s), 8,16 (1H, m), 8,73 (1H, 1), 9,17 (1H, =), 12,37 (1H, s)

Ejemplo 10-2

Utilizando 1-(2-benciloxi-6-ciclopropilmetoxifenil)etanona preparada de manera similar
a la del compuesto de partida 1G, el compuesto de partida 2B y otros materiales, se
prepard  7-(2-ciclopropilmetoxi-6-hidroxifenil)-3-metil-5-piperidin-3-il- 1H-pirido[2,3-

d]pirimidin-2,4-diona de manera similar a la del ejemplo 10-1.

Peso molecular: 458,95

Grado de actividad in vitro: A

RMN de 'H (500 MHz, DMSO-ds): 0,31 - 0,34 (2H, m), 0,56 - 0,60 (2H, m), 1,27 (1H,
m), 1,67 (1H, m), 1,79 (1H, m), 1,91 - 2,01 (2H, m), 2,87 (1H, m), 3,06 (1H, m), 3,27
(3H, s), 3,30 (1K, m), 3,39 (1H, m), 3,83 (lH, dd, J=7,3, 9,8 Hz), 3,91 (2H, dd, J=6.9,
9,8 Hz), 4,65 (1H, m), 6,58 (2H,d, J=8,2, 8,5 Hz), 7,25 (1H, dd, J=8,2, 8,5 Hz), 7,91
(1H, s), 8,83 (1H, s a), 9,32 (1H, s 2), 12,2 .E-IH, $ 8).

Ejemplo 11-1
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(1) A una solucién fria (0°C) de 2-amino-4-[1-(ferc-butoxicarbonil)-3-piperidinil]-6-(2-

hidroxifenil)nicotinato de ferc-butilo, obtenido en la etapa (2) del ejemplo 9-1, (0,200 g,

0,426 mmol) en THF (3,0 ml) en atmésfera de argdn, se afiadié LiBH, (0,019 g, 0,85

5 mmol). Después de agitar a temperatura ambiente durante la noche, se inactivo la

mezcla con agua y después se extrajo con acetato de etilo y HC1 0,5 N. Se lavé la fase

orgénica separada con agua y salmuera, se sec sobre Na;SQ,, se filtr§ y se concentrd a

presion reducida. Se purificd el residuo mediante cromatografia en columna sobre gel

de silice (hexano:acetato de etilo, 1:1), proporcionando 3-[2-amino-3-(hidroximetil)-6-

10  (2-hidroxifenil)-4-piridinil}-1-pipendin-carboxilato de rerc-butilo (0,161 g, rendimiento:
95%).

Se tratd 3-[2-amino-3-(hidroximetil)-6-(2-hidroxifenil)-4-piridinil]- 1-piperidin-

carboxilato de zerc-butilo (0,160 g, 0,401 mmol) en 1,4-dioxano (3,0 ml) en condiciones
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icidas de manera similar a la descrita en la etapa (3) del ejemplo 1-1, proporcionando
clorhidrato de 2-[6-amino-5-Chidroximetil)-4-(3-piperidinil)-2-piridinil}fenol (0,132 g,

rendimiento: 98%).

Peso molecular: 335,84

Espectrometria de masas: 300 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-dg): 1,75 - 1,98 (4H, m), 2,90 (1H, a), 3,14 - 3,33 (3H,
m), 3,56 - 3,60 (1H, a), 4,58 (2H, dd, J=13,0, 20,2 Hz), 6,96 (1H, t, J]=7,6 Hz), 7,06 (1H,
d, J=7,9 Hz), 7,19 (1H, s), 7,37 (1H, t 8, J=7.3 Hz), 7,65 (1H, d a, ]=7,6 Hz), 9,03 (1H,
a), 9,32 (1H, a), 13,59 (1H, a).

Ejemplo 11-2

Utilizando el cdmpuesto de partida 1I y 2B y otros materiales se prepar6 clorhidrato de
2-[6-amino-5-(hidroximetil)-4-(3-piperidinil)-2-piridinil}-3-fluorofenol =~ de  manera

stmilar a la del ejemplo 11-1.

Peso molecular; 353,83

Espectrometria de masas: 318(M + H)"
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Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-dg): 1,03 (3H, t, I=7,6 Hz), 1,83 (4H, m), 3,00 (2H, m),
3,31 (2H, m), 3,71 (1H, m), 4,56 (2H, dd, J=13,1, 19,4 Hz), 5,16 (1H, a), 6,79 (2H, m),
7,12 (1H, s), 7,32 (1H, m), 8,52 (1H, d, J=9,8 Hz), 8,86 (1H, d, J=9,8 Hz), 14,0 (1H, a).

Ejemplo 11-3

NH HCI

O ¢ | OH
N
NN,
7
Utilizando e! compuesto de partida 1F, el compuesto de partida 2B y otros materiales se
prepard clorhidrato de 6'-amino-5'-(hidroximetil)-4'-(3-pipenidinil)-2,2'-bipiridin-3-ol

de manera similar a la del ejemplo 11-1.

Peso molecular; 336,82

Espectrometria de masas: 301 (M + H)"
Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A .
RMN de 'H (500 MHz, DMSO-dg): 1,81 - 1,95 (3H, m), 2,46 - 2,64 (1H, m), 3,00 - 3,06
(2H, m), 3,28 - 3,39 (2H, m), 3,54 - 3,60 (1H, m), 4,56 (1H, d, J=13,0 Hz), 4,59 (1H, d,

J=13,0 Hz), 7,41 - 7,50 (2H, m), 7,81 (14, s), 8,24 (1H, d, J=3,8 Hz), 8,92 (1H, a), 9,07
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Ejemplo 114

(1) Utilizando el compuesto de partida 1D en lugar de 1A y 2H en lugar de 2B, se
prepard 2'-amino-6"-{2-[(4-metoxibencil)oxi]fenil }-S,6-dihidro-3,4"-bipiridin-1,3'-

(2H)-dicarboxilato de di(rerc-butilo) de manera similar a la de la etapa (1) del ejemplo

(2) A una solucién enfriada (0°C) de 2'-amino-6’-{2-[(4-metoxibencil)oxi]fenil}-5,6-
dihidro-3,4’-bipiridin-1,3’-(2H)-dicarboxilato de di(ferc-butilo) (50,0 mg, 0,09 mmol)
en THF (4,5 ml), se afladio gota a gota hidruro de bis-(2-metoxietoxi)aluminio y sodio
(0,10 ml), después se agitd durante 1 hora a 0°C. Se inactiv6 la reaccion mediante la
adicion de una solucion saturada de NH,CI, se filtré y se lavé con acetato de etilo. Se
lavo la fase brgi:ﬁca_reullida con salmuera, se secd sobre MgSO,, se fikrd y se evaporé._
Se ];uriﬁcé el produc;to-.l':ruto mediante TLC preparativa con gel de silice (acetona al

15% en cloroformo), proporcionando 2’-amino-3’-(hidroximetil)-6’-{2-[(4-

metoxibencil)oxi}fenil}-5,6-dihidro-3,4’-bipiridin-1(2H)-carbokilato de ferc-butilo en’

forma de una espuma blanca '(25 mg, rendimiento: 57%).
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(3) Se tratd 2’-amino-3'-(hidroximetil)-d'-{2-[(4-metoxibencil)oxi]fenil}-5.6-dihid-|;o-
3,4"-bipiridin-1(2H)-carboxilato de terc-butilo (25,0 mg, 0,05 mmol) con HCl 2 N en
dioxano (4,0 ml) durante la noche & temperatura ambiente. Se recogic el solido
resultante por filtracién, se lavo con éter y se seco a presion reducida, proporcionando
clorhidrato de 2-[6"-amino-5'-(hidroximetil)-1,2,5,6-tetrahidro-3,4’-bipiridin-2’-il]fenol

(14 mg, rendimiento: 87%).

Peso molecular: 333,82

Espectrometria de masas: 298 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular; (A549)-A

RMN de 'H (300 MHz, DMSO-dg): 2,51 (2H, s a), 3,35 (2H, s 2), 3,83 (2H, ), 4,58
(2H, s), 6,04 (1H, s 8), 6,93 - 7,01 (3H, m), 7,34 - 7,47 (2H, m) .

Ejemplo 12-1
(1) Se agitdé a 100°C en un tubo sellado durante la noc.il:; una mezcla de 1-[2,6-

bis(benciloxi)fenil]etanona (8,00 g, 24,067 mmol) (compuesto de partida 1E), 3-formil-
1-piperidincerboxilato de ferc-butilo (5,133 g, 24,067 mmol) (compuesto de partida
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2B), cianoacetato de terc-butilo (3,398 g, 24,067 mmol) y acetato de amonio (5,432 g, -

72,202 mmol) en 1,2-dimetoxietano (24 mil). Después de enfriar hasta temperatura
ambiente se repartié la mezcla de reaccién entre acetato de etilo y agua. Se lavé la fase
orgénica separada con salmuera, se seco sobre MgSO,, se filtré y se concentrd a presion
reducida. Se diluy6 el residuo con 30 ml de diclorometano y se afiadi6 MnO; a la
mezcla, después se agit6 la mezcla a temperatura ambiente durante 5 horas. Se filtr6 la
mezcla a través de celite® y se concentrd a presidn reducida. Se purifict el residuo
resultante (liquido) mediante cromatografia en columna sobre gel de silice
(hexano/acetato de etilo: 2/1), proporcionando 2-amino-6-[2,6-bis(benciloxi)fenil]-4-[1-
(terc-butoxicarbonil)-3-piperidinil]nicotinato de ferc-butilo en forma de un aceite

amarillo pilido (2,5 g, rendimiento: 16%).

K

(2) Se agit6 a temperatura ambiente en atmésfera de hidrégeno (1 atm) durante la nocha
una suspensi(;n de 2-amino-6-[2,6-bis(benciloxi)fenil}-4-[ 1-(terc-butoxicarbonil)-3-
piperidinil]nicotinato de terc-butilo (1,00 g, 1,052 mmol) y paladio-carbén al 10%
(0,500 g) en 20 ml de acetato de etilo. Después se retird El paladio-carbén mediante
filtraciébn a través de celite®, y se concentrd el ﬁltr-ado a presion reducida
proporcionado 2-amino-4-[ 1-(terc-butoxicarbonil)-3-piperidinil)-6-(2,6-

dihidroxifenil)nicotinato de ferc-butilo en forma de un aceite marrdén (0,710 g,
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rendimiento: 97%).

< X
H 0J<+Y&_'Y J(

I
NH. "H:
OH OH

(3) A una solucion de 2-amino-4-[1-(ferc-butoxicarbonil)-3-piperidinil}-6-(2,6-
dihidroxifenil)nicotinato de ferc-butilo (1,280 g, 2,636 mmol) y K2CO; (3,643 g, 26,36
mmol) en DMF (100 ml), se afladio (bromometil)ciclopropano (0,268 ml, 2,768 mmol).
Se continud la agitacion a 50°C durante 20 horas. Después de retirar el disolvente
mediante evaporacion, se extrajo el residuo con acetato de etilo y agua. Se lavo Iz fase
orgdnica separada con salmuera, se seco sobre MgSOs, se filiré y después se concentrd
a presién reducida. Se purifico el residuo resultante mediante cromatografia en coiumna
sobre gel de silice (hexano/acetato de etilo:3/1), proporcionando 2-amino-4-[1-(terc-
butoxicarbonil)-3-piperidinil]-6-[2-(ciclopropilmetoxi)-6-hidroxifenilJnicotinato de

terc-butilo en forma de un sélido marron (0,820 g, rendimiento: 58%).

Se tratd 2-amino-4-[1-(terc-butoxicarbonil)-3-piperidinil]-6-[2-(ciclopropilmetoxi)-6-
hidroxifenil]nicotinato de ferc-butilo de manera similar a la de la etapa (1) del gjemplo
11-1 y después de nlanera similar a la de la etapa (3) del ejemplo 1-1, obteniendo
clorhidrato de 2-[6-amino-5-(hidroximetil)-4-(3-piperidinil)-2-piridinil]-3-

(ciclopropilmetoxi)fenol.

——
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Peso molecular:405,93

Espectrometria de masas: 370 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (300 MHz, DMSO-d¢): 0,26 - 0,29 (2H, m), 0,47 - 0,52 (2H, m), 1,13 (1H,
m), 1,75 - 1,83 (5H, m), 2,90 - 2,93 (2H, m), 3,04 - 3,17 {2H, m), 3,81 - 3,86 (2H, m),
4,60 (2H, s), 6,55 (1H, d, J=8,3 Hz), 6,60 (1H, d, J=8,3 Hz), 7,06 (1H, s), 7,27 (1H, t,
J=8,3 Hz), 7,59 (1H, a), 8,96 (1H, a), 9,25 (1H, =), 13,58 (1H, a).

Ejemplos 12-2 a 12-7

Se prepararon los compuestos mostrados en la tabla 4 segin un procedimiento sintético

similar al del ejémplo 12-1.

54
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Estructura

molecular

In

vitro

A4y

1202

4196

12-04

12197

m), 2,84 - 3,20 (3H, m), 4,54 (1H, d,
J=13,2 Hz), 4,57 (1H, d, J=13,2 Hz),
5,08 (2H. s), 6,70 (1H, d, J=8,2 Hz),
6,76 (1H, d, J=8,5 Hz), 7,05 (IH. s),
7,29-7,41 (6H, m), 7,60 (1H, a), 8,95
(1H, a), 9.25 (1H, a), 10,42 (1H. a).
13,67 (IH, a)

(500 MHz, DMS0-de): 087 JH, 1.
=7,2 Hz), 1,64 (2H, q, I=6,9 Ha),
1,88-1,90 (3H, m), 2,07 (1H, :.)), 2,88
(1H, m), 3,05 (1H, m), 3,22-3,24 (2H,
m), 3,56 (1H, m), 3,92 (2H, 1, J=6,6
Hz), 4,59 (2H, d, J=3,1 Hz), 4,96 (1H,
2), 6,62 (1H, d, J=8,2 Hz), 6,66 (1H, d,
J=8,2), 7,00 (1H, 5), 7,29 (1H, 1, ]=8,2
Hz, 7,58 (1H, a), 8,92 (IH, a), 9,21
(1H, a), 13,57 (1H, a)

(500 MHz, DM50-d,): 0,83 (9H, s).|
0,82-1,05 (4H, m), 1,75-1,93 (4H, m),
2,87 (IH, a), 3,02-3,07 (4H, m), 4,61
@H, dd, J=13,2, 18,6 Hz), 4,99 (IH,
2), 6,60 (1H, 4, J=8,5 Hz), 6,67 (1H, d,
J=8,2 Hz), 6,79-6,89 (IH, m), 6,98
(1H, ), 7,07 (IH, ), 7,07 (1H, a),
2,27-1,29 (1H, ), 7,62 (1H, 5), 13,72
(1H, a)

33‘1L
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1705 W30 A (A |6 : ~0,090,32 (K,
m), 0,46-0,50 (2H, m), 1,19 (1H, m),
1,89-2,05 (2H, m), 3,01-3,07 (2H, m),
3,34-3,48 (3H, m), 3,84 (2H, d, J=6,9
Hz), 4,61 (2H, s), 6,59 (1H, d, J=8,5
Hz), 6,69 (1H, d, J=8,2 Hz), 6,80 (1H,
$), 7,27 (1H, dd, J=8,2, 8,5 Hz), 7,75
(1H, s a), 9.14-9,25 (2H, m). 13.6 (1H,
a)

1206 9397 (358 A |A (300 MHz, DMSO-d;}: 0.83 COH. 1,
J=1,3 Hz), 1,63-1,67 (2H, m), 1,82-
1,85 (2H, m), 1,90-1,95 (2H, m), 3,03-
| 3,08 (2H, m), 3,34-3,45 (4H, m), 3,92
(2H, 1, J=6,6 Hz), 4,60 (2H, s), 6.62
o (1H, d, J=8,2 H2), 6,68 (IH, d, J=8,2
Hz), 6,75 (1H, s), 7,28 (IH, t, J=8,2
Hz), 7,63 (1H, a), 8,98 (2H, a)

2

i

1207 o BEO00 (W00 A [A {300 MHz, DMSO-d,): 0,79-0,82 (7TH.|
m), 1,12-1,16 (2H, m), 1,42-1,49 (1H,
m), 1.60-1,66 (2H, m), 1,82-1,84 (2H,
m), 1,93-1,98 (2H, m), 3,93-3,95 (2H,
m), 4,60 (2H, s), 6,61 (1H, d, J=8,2
Hz), 6,68 (1H, d, }=8,2 Hz), 6,74 (1H,
s), 7,28 (1H, 1, J=8,2 Hz), 7,68 (2H, 5),
9,07 (2H, 5), 10,38 (1H, s a)
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Ejemplo 13-1

~ ok

¢))] A una solucion fria (0°C) de 2-amino-6-[2-(benciloxi)fenil]-4-[1-(terc-
butoxicarbonil)-3-piperidiniljnicotinato de ferc-butilo, que se obtuvo en la etapa (1) del
ejemplo 9-1, (2,590 g, 4,627 mmol) en THF (25 ml), se afadio LiBH, (0,202 g, 9,255
mmol). Se agité la mezcla a temperatura ambiente durante 5 horas, y después se
inactivd con agua. Se extrajo la mezcla con acetato de etilo y agua. Se lavo la fase
orgénica separada con agua y salmuera, se secd sobre Na;SQ,, se filtro y se concentro a
presién reducida. Se purifico el residuo mediante cromatografia en columna sobre gel
de silice (hexano:acetato de etilo, 2:3), proporcionando 3-[2-amino-6-[2-
(benciloxi)fenil]-3-(hidroximetil)-4-piridinil]-1-piperidincarboxilato de fterc-butilo
(0,904 g, rendimiento: 40%).

(2) A una solucion de 3-[é—amino—G—[z-(benciloxi)fenil]J-(hidroximetil)—4-piridinil]—l-
piperidincarboxilato de rerc-butilo (0,900 g, 1,838 mmol) en cloruro de metileno (20

ml), se afiadi6 6xido de manganeso (IV) (3,20 g, 36,8 mmol). Después de agitar a
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temperatura ambiente durante 40 minutos, se fiitro la mezcla para retirar la sal de
manganeso. Se concentré el filtrado a presion reducida. Se purifico el sdlido resultante
mediante recristalizacién en una mezcla de acetato de etilo y hexano, proporcionando 3-
[2-amino-6-[2-(benciloxi)fenil]-3-formil-4-piridinil}- 1-piperidincarboxilate  de  ferc-

butilo (0,651 g, rendimiento: 73%).

—————
([
-
N~ “NH,

(3) A continuacion se retiro el resto bencilo de manera similar a la descrita en la etapa
(2) del ejemplo 1-1. Se purifico el residuo mediante cromatografia en columna sobre gel
de silice (hexano:acetato de etilo, 2:1), proporcionando 3-[2-amino-3-formil-6-(2-
hidroxifenil)-4-piridinil]- 1-piperidincarboxilato de zerc-butilo (0,536 g, rendimiento:

cuantitativo).

4 A wuna soluwcién de 3-[2-amino-3-formil-6-(2-hidroxifenil)-4-piridinil}-1-
piperidincarboxilato de ferc-butilo (0,100 g, 0,252 mmol) en 1,4-dioxano (2,0 ml) en
atmdsfera de argon, se afiadié una solucién de HCI en 1,4-dioxano (4 N, 2,0 ml), y se
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continud la agitacién a temperatura ambiente durante 1 hora. Se diluyé la mezcla con
Et;0 y se decantd el sobrenadante. Se lavaron los precipitados dos veces con Et;0 y se
secaron a presion reducida, proporcionado un sélido amarillo palido, que se disolvié
entonces en metanol (2,0 ml). Se dejé enfriar la mezcla en baflo de agua con hielo.
Después se afladi6 cianoborohidruro de sodio (0,047 g, 0,76 mmol) a la mezcla en
atmosfera de argon. Se dejo calentar la mezcla hasta temperatura ambiente y se continué
la agitacion durante la noche. Se concentré la mezcla resultante a presion reducida. Se
disolvié el residuo en una mezcla de cloruro de metileno (2,0 ml) y THF (2,0 ml). Se
afiadié a la mezcla trietilamina (0,140 ml, 1,006 mmol) seguida de dicarbonato de di-
terc-butilo (0,110 g, 0,503 mmol) y se continud la agitacion durante 2 horas. Se repartié
la mezcla resultante entre acetato de etilo y agua. Se [avé la fase orginica separada con
salmuera, se secd sobre Na;SQ,, se filtrd y se concentrd a presién reducida, Se purificd
el residuo mediante cromatografia en columna sobre gel de silice (hexano:acetato de
etilo, 2:1), proporcionando 3-[2-amino-6-(2-hidroxifenil)-3-(metoximetil)-4-piridinil)-1-

piperidincarboxilato de ferc-butilo (0,033 g, rendimiento: 47%).

“JoLok NH KO

R Me

(4 Se  tratd  3-[2-amino-6-(2-hidroxifenil)-3-(metoximetil)-4-piridinil]-1-
piperidincarboxilato de ferc-butilo (0,025 g, 0,060 mmol) en condiciones dcidas de
manera similar a la descrita en la etapa (3) del eiemplo 1-1, proporcionando clorhidrato

de 2-[6-amino-5-(metoximetil)-4-(3-piperidinil)-2-piridinil}fenol.

s,
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Peso molecular: 349,86
Espectrometria de masas: 314 (M + H)"
Grado de actividad in vitro: A
Grado de actividad celular: (A549)-A

5 RMN de 'H (500 MHz, DMSO-dg): 1,40 — 1,74 (4H, m), 2,80 - 2,92 (2H, m), 4,03 -
4,13 (2H, m), 4,42 (1H, d, J=11,5 Hz), 4,50 (1H, d, J=11,5 Hz), 6,22 - 6,32 (2H, m),
6,81 — 6,85 (2H, m), 7,17 (1H, s), 7,21 (1H, t a, J=7,3 Hz), 7,93 (1H, d a, J=7,6 Hz),
14,30 (1H, a) .

10 Ejemplo 14-1

~ oK 8

A una solucié_n fria (0°C) de 3-[2-amino-6-[2-(benciloxi)fenil}-3-(hidroximetil)-4-

piridinil}-1-piperidincarboxilato de ferc-butilo (0,104 g, 0,212 mmol) obtenido en la
etapa (1) del e¢jemplo 13-1 en THF (2,0 ml), que incluia trietilamina (0,089 ml, 0,64
15 mmol), se afadié trifosgeno (0,044 g, 0,15 mmol). Después de agitar durante 30
minutos, se dej0 calentar la mezcla hasta temperatura ambiente y se continud la
agitacion durante 1 hora adicional. Se inactivé la mezcla-resultante con agua y se
extrajo con acetato de etilo. Se lavo la fase orgdnica separada con salmuera, se secd
sobre NaSO,, se filtrd y se concentré a presién reducida. Se purificd el residuo

20 mediante cromatografia en columna sobre gel de silice (hexano:acetato de etilo, 5:3),
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proporcionando 3-{7-[2-benciloxi)fenil)-2-oxo-1,4-dihidro-2H-pirido[2,3-d][1,3]-

oxazon-5-il}-1-piperazincarboxilato de rerc-butilo (0,058 g, rendimiento: 53%).

Ik ALK

I =
L
Se someti6 a hidrogenacién a 1 atm. en presencia de paladio sobre carbono (10%, 0,10

5 g) durante la noche una solucién de 3-{7-[2-benciloxi])fenil]-2-oxo-1,4-dihidro-2H-
pirido[2,3-d][1,3]oxazin-5-il}-1-piperazincarboxilato de ferc-butilo (0,050 g, 0,097
mmol) en acetato de etilo (3,0 ml). Se filtr§ la mezcla resultante a través de celite® y se

- lavo con acetato de etilo y THF. Se concentr6 el filtrado reunido a presion reducida y se
purificd el residuo mediante cromatografia en columna sobre gel de silice

10 (hexano:acetato de etilo, 2:1), proporcionando 3-[2-amino-6-(2-hidroxifenil)-3-metil-4-

piridinil]-1-piperidincarboxilato de ferc-butilo (0,027 g, rendimiento: 73%).

Ak

Se traté 3-[2-amino-6-(2-hidroxifenil)-3-metil-4-piridinil]-1-piperidincarboxilato de
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terc-butilo (0,025 g, 0,065 mmol) en condiciones acidas de manera similar a la descrita
en la etapa (3) del ejemplo 1-1, proporcionando clorhidrato de 2-[6-amino-5-metil-4-(3-

piperidinil)-2-piridinil]fenol (0,017 g, rendimiento: 82%).

Peso molecular: 3 19,84

Espectrometria de masas: 284 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)/Jurkat-B

RMN de 'H (500 MHz, DMSO-d¢): 1,08 — 1,75 (4H, m), 2,10 (3H, s), 2,55 — 2,98 (3H,
m), 4,12 (1H, a), 6,19 (2H, d &, J=15,1 Hz), 6,79 —6,83 (2H, m), 7,12 (1H, s), 7,18 (1H, t
a, J=7,9 Hz), 7,88 (1H, a).

Ejemplo 15-1

(1) A unma solucion fria (-20°C) de 3-{2-amino-6-[2-(benciloxi)fenil}-3-formil-4-
piridinil}-l-pipéridinc_arboxilato de terc-butilo (400 mg, 0,82 mmol), que se obtuvo en .
la etapa (2) del ejemplo 13-1, en THF (2,0 ml); se afiadi6 gota a gota una solucién de
bromuro de metilmagnesio en THF (7,38 ml, 7,38 mmol). Se agit6 la mezcla a -20°C
durante 2 horas, se inactivo con una solucion acuosa saturada de NH,Cl y se extrajo con
acetato de etilo. Se lavo la .fase orginica separada con agua y salmuera, se secO sobre
N2;S04, se filtrd y se concentrd a presion reducida. Se purificd el residuo mediante

cromatografia en columna sobre gel de silice (hexano/acetato de etilo, 3:2)
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proporcionando 3-[2-amino-6-[2-(benciloxi)fenil]-3-(1-hidroxietil)-4-piridinil]-1-
piperidincarboxilato de ferc-butilo en forma de un aceite amarllo (356 mg,

rendimiento: 86%).

~ K Ik

5 (2) A continuacion se retir5 el resto bencilo de manera similar a la descrita en la etapa
(2) del ejemplo 1-1, proporcionando 3-[2-amino-3-(1-hidroxietil)-6-(2-hidroxifenil)-4-
piridinil]-1-piperidincarboxilato de ferc-butilo en forma de un aceite amarillo pdlido

(147 mg, rendimiento: 96%).

10 (3) Se tratd 3-[2-amino-3-(1-hidroxietil)-6-(2-hidroxifenil)-4-piridinil]-1-
piperidincarboxilato de Zerc-butilo (30 mg, 0,07 mmol) en condiciones acldas de manera
similar a lz descrita en la etapa (3) del ejemplo 1-1, proporcionando clorhidrato de 2-[6-
amino-5-(1-hidroxietil)-4-(3-piperidinil)-2-piridinil]fenol en forma de un sdlido
amarillo (20 mg, rendimiento: 78%). '
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Peso molecular: 349,86

Espectrometria de masas: 296 (M + H)*

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-B

RMN de 'H (500 MHz, DMSO-dg): 1,83 - 1,92 (7H, m), 2,90 - 2,91 (1H, m), 3,13 -
3,15 (1H, m), 3,57 (3H, s), 5,29 - 5,39 (1H, m), 6,89 - 6,99 (1H, m), 7,05 - 7,10 (1H, '
m), 7,17 (1H, d, J=3,16 Hz), 7,27 - 7,40 (2H, m), 7,62 (1H, d, J=5,0 Hz), 7,68 — 7,87
(2H, m), 13,50 (IH, s a).

Ejemplo 15-2

De manera similar a la del ejemplo 15-1, se preparé clorhidrato de 2-[6-amino-5-
[hidroxi(fenil)metil]-4-(3-piperidinil)-2-piridinilJfenol.

Peso molecular; 411,94

Espectrometria de masas: 376 (M + H)*

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-B

RMN de 'H (500 MHz, DMSO-dg): 1,67 — 1,74 (2H, m), 1,89 — 1,99 (2H, m), 2,88 —
2,93 (1H, m), 3,14 - 3,24 (4H, m), 6,32 (1H, s), 6,91 (1H, d, J=2,2 Hz), 6,92 - 7,01 (2H,
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m), 7,24 — 7,32 (3H, m), 7,34 - 7,40 (6H, m), 7,42 — 7,44 (1H, m), 7,75 (1H, d, J=7.9
Hz).

Ejemplo 15-3

g

A una solucion agitada de 3-[2-amino-6-[2-(benciloxi)fenil]-3-(1-hidroxietil)-4-
piridinil]-1-piperidincarboxilato de rerc-butilo (0,100 g, 0,199 mmol) obtenido en la
etapa (1) del ejemplo 15-1 en diclorometano (1 ml), se afladi6 MnO2 (0,350 g, 3,971
mmol). Se agitd la mezcla & temperatura ambiente durante 2 horas, se filtr6 la mezcla a
través de celite® y se concentré & presién reducida, proporcionando 3-{3-acetil-2-

amino-6-[2-(benciloxi)fenil]-4-piridinil }- 1-piperidincarboxilato de ferc-butilo.

Se tratdé a continuacion el 3-{3-acetil-2-amino-6-[2-(benciloxi)fenil]-4-piridinil}-1-
piperidincarboxilato de terc-butilo (0,090 g, 0,169 mmol) de manera similar a 12 de la
ctapa (2) del ejc-:mplo 1-1. Se recristalizd el residuo en alcohol etilico proporcionando 3-
[3-acetil-2-amino-6-(2-hidroxifenil)-4-piridinil]-1-piperidin-carboxilato de ferc-butilo

en forma de un sélido amarillo pilido (0,019 g, rendimiento: 27%).
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A continuacibn se tratd  3-[3-acetil-2-amino-6-(2-hidroxifenil)-4-piridinil]-1-
piperidincarboxilato de ferc-butilo (0,020 g, 0,044 mmol) de manera similar a la de la
etapa (3) del ejemplo 1-1. Se recogid por filtracién el precipitado resultante, se lavo con
acetonitrilo y se secd a presion reducida, proporcionando clorhidrato de 1-{2-amino-6-

(2-hidroxifenil)-4-(3-piperidinil)-3-piridinil]etanona (0,014 g, rendiciiento 89%).

Peso molecular: 347,85

Espectrometria de masas: 312 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-dg): 1,17 - 1,87 (4H, m), 2,92 - 2,98 (1H, m), 2,56 (3H,
s), 3,00 - 3,29 (4H, m), 6,98 - 6,91 (4H, m), 7,30 (1H, dd, J=7,3, 7,9 Hz), 7,37 (1H, s),
8,73 (1H, d, J=7,6 Hz), 13,73 (1H, s a).

Ejemplo 16-1



185

A una solucién de bromuro de cobre (II) (0,82 g, 3,692 mmol) en acetonitrilo (10 ml),

se afladio nitrato de rerc-butilo (0,550 ml, 4,614 mmol). Se agitd la mezcla a 65°C
durante 15 minutos. Se afladi® a la mezcla una solucion de 3-{2-amino-6-[2-

5 (benciloxi)fenil]-3-formil-4-piridinil}-1-piperidincarboxilato de terc-butilo (1,50 g,
3,076 mmol), que se obtuvo en la etapa (2) del ejemplo 13-1, en acetonitrilo (10 ml), y

se agito a 65°C ;lurante 3 horas. Después de enfriar hasta temperatura ambiente, se
diluy6 la mezcla de reaccién con agua y se extrajo con acetato de etilo. Se seco la fase
orginica sobre sulfato de sodio, se filtré y se concentr6 a presién reducida. Se purificé

10 el residuo resultante mediante cromatografia en columna sobre gel de silice
(hexano/acetato de etilo: 4/1 — 2/1 - 1/1), proporcionando 3-{6-[2-(benciloxi)fenil]-2-
bromo-3-formil-4-piridinil}-1-piperidincarboxilato de rerc-butilo en forma de un sélido

blanco (0,260 g, rendimiento: 15%).

15 A una solucion agitada de 3-{6-[2-(benciloxi)fenil]-2-bromo-3-formil-4-piridinil}-1-
piperidincarboxilato de ferc-butilo (0,150 g, 0,272 mmol) en 1,4-dioxano (1 ml), se
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afiadid hidrazina monohidratada (0,5 ml). Se agito la mezcla de reaccién a 90°C durante
15 horas. Después de enfriar hasta temperatura ambiente se inactivd la reaccién con
agua y se extrajo con acetato de etilo. Se secd la fase orgénica sobre sulfato de sodio, se
filtré y se concentrd a presion reducida. Se recristalizd el residuo en éter dietilico
proporcionando 3-{6-[2-(benciloxi)fenil]-1H-pirazolo[3,4-b]piridin-4-il}-1-
piperidincarboxilato de ferc-butilo en forma de un sélido blanco (0,030 g, 23%).
Después se traté el 3-{6-[2-(benciloxi)fenil]-1H-pirazolo[3,4-b]piridin-4-il}-1-
piperidincarboxilato de ferc-butilo de manera similar a la de la etapa (2) del ejemplo 1-1
y después la etapa (3) del ejemplo 1-1, obteniendo clorhidrato de 2-(4-piperidin-3-il-
1H-pirazolo{3,4-b]piridin-6-il)fenol.

NH HA

a4
:z\z/

OH

Peso molecular: 330,82

Espectrometria de masas: 295 (M + H)~

Grado de actividad in vitro: B

Grado de actividad celular: (A549)-B

RMN de "H (500 MEz, DMSO-dg): 1,91 — 2,05 (4H, m), 6,97 — 7,00 (2H, m), 7,35 -
7,87 (1H, m), 7,87 (1H, s), 8,16 (1H, d, J=7,3 Hz), 8,42 (1H, s), 8,96 (1H, s a), 9,26
(1H, s a). -

Ejemplo 17-1

3v7
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(1) Se agitd a 90°C durante la noche una mezcla de compuesto de partida 1G (10,00 g,
30,368 mmol), 2B (13,069 g, 61,275 mmol), cianoacetato de ferc-butilo (8,650 g,
61,275 mmol) y acetato de amonio (6,902 g, 91,913 mmol) en dioxano (10 ml).
Después de enfriar hasta temperatura ambiente se diluy6é la mezcla de reaccion con
acetato de etilo (100 ml). Se afadié a la mezcla cloranilo (1,507 g, 6,128 mmol) y se
agitd a temperatura ambiente. Después de agitar durante 1,5 horas se afiadi6 acido
ascorbico (1,079 g, 6,128 mmol) a la mezcla. Después de agitar durante 1,5 horas se
repartio la mezcla entre acetato de etilo y agua. Se lavo la fase organica con salmuera,
se secod sobre MgSO,, se filtro y después se concentrd a presion reducida. Se purificd el
residuo resultante mediante cromatografia en columna sobre gel de silice
(hexano/acetato de etilo: 2/1), proporcionando 2-amino-4-[1-(ferc-butoxicarbonil)-3-
piperidinil]-6-{2-(ciclopropilmetoxi)-6-[(4-metoxi-bencil)oxi]fenil }-nicotinato de rterc-

hutilo en forma de una espuma marrén pélido (4,9 g, 24%).

o o
[ e SN Eﬁi&"

(2) A una solucién enfriada de 2-amino-4-[1-(ferc-butoxicarbonil)-3-piperidinil]-6-{2-
(ciclopropilmetoxi)-6-[(4-metoxibencil)oxi]fenil }nicotinato de ferc-butilo (4,9 g, 7,426
mmol) en tetrahidrofurano (60 ml), se afadié gota a gota Vitride® (10 ml) en atmésfera
de argdn. Se continuo la agitacion a 0°C durante 1 hora. Después de inactivar mediante

una solucién acuosa saturada de NH4Cl, se ailadi6 tartrato de potasio y sodio acuoso

3!
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saturado a la mezcla, después se agité vigorosamente la mezcla. Se extrajo la mezcla
con acetato de etilo, se lavd con agua y salmuera, se secd sobre MgSOs, se filtrd y se
concentrd a presién reducida, proporcionando 3-[2-amino-6-{2-(ciclopropilmetoxi)-6-
[(4-metoxibencil)oxi]fenil }-3-(hidroximetil)-4-piridinil}- 1-piperidincarboxilato de rerc-
butilo, que se utilizd para la siguiente etapa sin purificacion adicional (4,38 g,

rendimiento: cuantitativo).

(3) A una solucion agitada de 3-[2-amino-6-{2-(ciclopropilmetoxi)-6-[(4-
metoxibencil)oxi]fenil}-3-(hidroximetil)-4—piridinil]—l-piperi;:lincarboxilato de ferc-
butilo (0,501 g, 0,850 mmol) en 1,4-dioxano, se afiadié una solucion de formaldehido al
37% (5,000 ml) y HCI 1 N (5,000 mil). Se agitd la mezcla a temperatura ambiente

durante 2 horas. Se extrajo la mezcla de reaccidon con acetato de etilo y agua. Se lavo la

_ fase orginica separada con salmuera, se secd sobre Na SO, se filtrd y se concentré a

presion reducida. S:.puriﬁcé el residuo resultante mediante cromatografia en columna
sobre gel de silice (acetato de etilo/hexano= 3/2), __Broporcionando 3-{7-[2-
(ciclopropilmetil)oxi]-6-( {[4-(metiloxi)fenil]-metil }oxi)fenil]-1,4-dihidro-2H-
pirido[2,3-d][1,3]oxazin-5-il}-1-piperidin-carboxilato de dimetiletil(ferc-butilo) en
forma de una espuma incolora (0,319 g, rendimiento: 62%).
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(4) A una solucién agitada de 3-{7-[2-(ciclopropilmetil)oxi]-6-({[4-(metiloxi)fenil]-
metil } oxi)fenil]-1 ,4-dihidro—iH—pirido[2,3-d] [1,3]oxazin-5-i1}-1-piperidin-carboxilato

de dimetiletil(ferc-butilo) (0,050 g, 0,083 mmol) en 1,4-dioxano, se afladié HCl 4 N en
1,4-dioxano (2,000 ml). Se agito la mezcla & temperatura ambiente durante 6 horas. Se
concentro la mezcla de reaccion a presion reducida. Se lavé el residuo resultante con
acetonitrilo proporcionando clorhidrato de 3-(ciclopropilmetoxi)-2-[5-(3-piperidinil)-
1,4-dihidro-2H-pirido[2,3-d][1,3]oxazin-7-il}fenol en forma de un sélido incoloro
(0,033 g, rendimiento: 95%).

Peso molecular: 417,94

Espectrometria de masas: 382 (M + H)'

Grado de actividad in'vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-dg): 0,30 (2H, s a), 0,51 (2H, s a), 1,17 (1H, m), 1,84
(4H, m), 2,86 (1H, m), 4,91.(2H, a), 5,01 (2H, a), 6,58 (1H, d, J=7,9 Hz), 6,64 (1H, a),
7,16 (1H, a), 7,26 (1H, t, J=7,9 Hz), 8,30 (1H, a), 9,14 (1H, a), 9,29 (1H, a), 13,95 (1H,
a).
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Ejemplo 18-1
Nio,k
Y 7 | OH —————
~
N~ "NH,

A una solucion enfriada (0°C) de 3-[2-amino-6-{2-(ciclopropilmetoxi)-6-[(4-
metoxibencil)oxi]fenil }-3-(hidroximetil}-4-piridinil]-1 -piperidincarboxilato de  zerc-
butilo (5,0 g, 8,478 mmol), que se obtuvo en la etapa (2) del ejemplo 17-1, y
diisopropiletilamina (4,12 ml, 25,435 mmol) en tetrahidrofurano (200 ml) en atmdsfera
de argon, se efiadié gota a gota una solucion de trifosgeno (1,258 g, 4,239 mmol) en
tetrahidrofurano (100 mi). Se dejo calentar la mezcla hasta temperatura ambiente y se
continud la agitacion durante 3 horas. Despuéds de inactivar con agua se extrajo la
mezcla con acetato de etilo. Se lavo la fase orgénica separada con salmuera, se seco
sobre MgSO;, se filtré y se concentrd a presién reducida. Se purifico el residuo
resultante mediante'cromtogmﬁa en columna sobre gel de silice (hexano/acetato de
etilo: 1:1), proporcionando 3-(7-{2-(ciclopropilmetoxi)-6-[(4-metoxibencil)oxi]fenil }-2-
oxo-l,4-dihidro-2H—pirido[2!3-d][l,3]oxnzin—5-il)—l-pipeﬁdin::;rboxilato de ferc-butilo

en forma de una espuma blanca (3,2 g, rendimiento: 61%).
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A una solucion de 3-(7-{2-(ciclopropilmetoxi)-6-{(4-metoxibencil)oxi]fenil }-2-oxo-1,4-
dihidro-2H-pirido[2,3-d]{1,3]oxazin-5-il)-1-piperidincarboxilato de ferc-butilo (2,0 g,
3,248 mmol) en dioxano (15 ml), se afiadid HC] 4 N en dioxano (30 ml) a temperatura
ambiente. Se continud la agitacion durante 3 horas. Después de retirar el disolvente por
evaporacion, se triturd el sélido resultante con acetonitrilo, se recogit por filtracion y se
lavé con acetonitrilo. Se secd el solido a presion reducida proporcionando clorhidrato de
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-5-(3-piperidinil)-1,4-dihidro-2H-pirido[2,3-

d](1,3Joxazin-2-ona en forma de un sdlido blanco (0,865 g, rendimiento: 62%).

Peso molecular: 431,92

Espectrometria de masas: 396 (M + H)*

Grado de actividad in vitro: A

Grado de amivi;lad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-dg): 0,26 - 0,37 (2H, m), 0,51 - 0,63 (2H, m), 1,20 -
1,31 (1H, m), 1,72 - 1,95 (4H, m), 2,80 - 2,96 (2H, m), 3,17 - 3,37 (3H, m), 3,79 - 3,88
(2H, m), 5,48 (1H, d, J=14,2 Hz), 5,53 (1H, d, J=14,2 Hz), 6,54 (2H, d, J=8,2 Hz), 7,17
(1H, t, }=8,2 Hz), 7,77 (1H, s), 9,06 (1H, a), 9,27 (1H, a), 10,96 (1H, a).
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Ejemplo 18-2

A a una solucién fria (0°C) de 3-[2-amino-3-(hidroximetil)-6-(2-hidroxifenil)-4-
piridinil]-1-piperidincarboxilato de ferc-butilo (0,297 g, 0,74 mmol), que se obtuvo en
la etapa (1) del ejemplo 11-1 en THF (3,00 ml), que incluia trietilamina (0,226 g, 2,23
mmol), se afiadi6 trifosgeno (0,221 g, 0,74 mmol). Después de 30 minutos, se dejo
calentar la mezcla hasta temperatura ambiente y se continué la agitacién durante 1 hora.
Se inactivo la reaccién con una solucién acuosa de NaHCO; y se extrajo con acetato de
etilo. Se lavd la fase orgénica con una solucién acuosa de NH,Cl, agua y salmuera
sucesivamente. Se seco la fase orgénica sobre Na;SO,, se filtro y se concentrd a presion
reducida. Se purifico el residuo resultante mediante cromatografia en columna sobre gel
de silice (hexano/acetato de etilo, 3:2), proporcionando 3-[1-(2-hidro:df?nil)-2-oxo-l,4-
dihidro-2H-pirido[2,3-d]{1,3]-oxazin-5-il]-1-piperidincarboxilato de ferc-butilo en
forme de un s6lido amarillo pilido (46,2 g, rendimiento: 14,6%).
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A una solucién de 3-[7-(2-hidroxifenil)-2-oxo-1,4-dihidro-2H-pirido[2,3-d][1,3]Joxazin-
5-il]-1-piperidincarboxilato de ferc-butilo (45 mg, 0,11 mmol) en 1,4-dioxano (1,0 ml),
se afladio HCl 4 N en 1,4-dioxano (2,0 ml). Se agitd la mezcla durante 1 hora a
temperatura ambiente. Se recogi6 el solido resultante por filtracion, se lavd con 1,4-

5 dioxano y se secO a presion reducida proporcionando clorhidrato de 7-(2-hidroxifenil)-
5-(3-piperidinil)-1,4-dihidro-2H-pirido[2,3-d][1,3]oxazin-2-ona en forma de un sélido
blanco (22,8 mg, rendimiento: 60%).

Peso molecular: 361,83
10 Espectrometria de masas' 326 (M + H)™
Grado de actividad in vitro: A
Grado de actividad celular: (A549)-A/Jurkat-B
Rm de 'H (500 MHz, DMSO-ds): 1,80 — 1,96 (5H, m), 2,86 ~ 2,93 (1H, m), 3,13 -
3,26 (3H, m), 5,46 — 5,55 (2H, m), 6,91 — 6,94 (2H, m), 7,30 — 7,33 (1H, m), 7,77 (1H,
15 s), 8,03 -8,04 (1H, m), 11,15 (1H, s), 12,46 (1H, s a).

Ejemplo 18-3
NH HCI
l N
4 N’Lo
H -
Utilizando 3-[2-amino-3-(1-hidroxietil)-6-(2-hidroxifenil}-4-piridinil]- }-piperidin-

20 carboxilato de zerc-butilo, que se obtuvo en la etapa (2) del ejemplo 15-1, se prepard
clorhidrato de  7-(2-hidroxifenil)-4-metil-5-piperidin-3-il-1,4-dihidrobenzo[d][1,3]-
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oxazin-2-ona de manera similar & la del ejemplo 18-2.

Peso molecular: 375,86

Espectrometria de masas: 340 (M + H)"

Grado de actividad in vitro: B

Grado de actividad celular: (A549)-B

RMN de 'H (500 MHz, DMSO-d¢): 1,52 - 1,53 (3H, m), 1,80 — 2,04 (5H, m), 2,91 —
2,95 (1H, m), 3,13 - 3,21 (3H, m), 5,83 — 5,85 (lI:I. m), 6,92 — 6,95 (3H, m), 7,32 (IH,
dd, J=7,9, 7,3 Hz), 8,04 (1H, d, J=7,6 Hz), 11,2 (1H, s), 12,44 (1H, 5 a)

Ejemplo 18-4/18-5

%lntﬂ?ml%m

Se calent6 a reflujo durente 6 horas una mezcla de material de partida 1A (3,000 g,
13,258 mmol), N-terc-butoxicarbonilfenilalaninal (3,305 g, 13,258 mmol), cianoacetato
de terc-butilo (1,872 g, 13,258 mmol), acetato de amonio (3,066 g, 39,774 mmol) y 1,2-

dimetoxietano (5,0 ml). Después de enfiiar a temperatura ambiente se extrajo ia mezcla

" con acetato de etilo y una solucién saturada de NaHCO;. Se lavo la fase orghnica

separada con agua y salmuera sucesivamente, se secO sobre Na;SO,, se filtrd y se

73S
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concentrd & presion reducida. Se trituré el residuo con éter diisopropilico
proporcionando 2-amino-6-[2-(benciloxi)fenil]-4-{ 1 -[(terc-butoxicarbonil)amino]-2-
feniletil}-1,4-dihidro-3-piridincarboxilato de ferc-butilo en forma de un sélido amarillo

(1,281 g, rendimiento: 16%).

A una solucién de 2-amino-6-[2-(benciloxi)fenil]-4-{1-[(ferc-butoxicarbonil)amino]-2-
feniletil}-1,4-dihidro-3-piridincarboxilato de ferc-butilo (1,200 g, 2,007 mmol) en
cloruro de metileno (20,0 ml) a temperatura ambiente, se afiadié cloranilo (0,543 g,
2,208 mmol), y se continud la agitacion durante 1 hora. Se filtré la mezcla y se
10 concentro el filtrado a presion reducida. Se extrajo el residuo con acetato de etilo y una
solucion acuosz al 10% de NaHCO;. Se lavo la fase orginica separada con agua y
salmuera sucesivamente, se secO sobre Na;SQ,, se filtrd y se concentrd a presion
reducida. Se cristaliz6 el producto bruto a partir de etanol proporcionando 2-amino-6-
[2-(benciloxi)fenil}-4-{ 1-[(ferc-butoxicarbonil)amino]-2-feniletil}nicotinato de  zerc-
15  butilo en forma de un sélido amarillo pdlido (0,972 g, rendimiento: 84%).

A una solucion fria (0°C) de 2-anﬁno—6—[2-(t;enciloxi)fe:ﬁl]-4-{1-[(t¢rc-
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butoxicarbonif)amino]-2-feniletil} nicotinato de ferc-butilo (0,100 g, 0,198 mmol) en
THF (1,50 ml), se afiadi6 gota a gota Vitride® (0,500 ml), y se continué la agitacién
durante 2 horas. Se inactivd la mezcla a 0°C con una solucién acuosa saturada de
NH,CI y se extrajo con acetato de etilo. Se lavo la fase organica separada con agua y
salmuera sucesivamente, se secd sobre Na;SOs, se filtrd y se concentrd a presion
reducida. Se purificd el producto bruto mediente cromatografia en columna sobre gel de
silice (hexano:acetato de etilo, 1:1) proporcionando 1-{2-amino-6-[2-(benciloxi)fenil]-
3-formil-4-piridinil }-2-feniletilcarbamato de ferc-butilo en forma de un aceite incoloro

(0,044 g, rendimiento: 51%).

A una solucion de l-{2-amino-6-[2-(benciloxi)fenil]-3-fonnil-4-piﬁdini!}-2-
feniletilcarbamato de ferc-butilo (0,040 g, 0,092 mmol) en etanol (1,0 ml), se afiadi6
NaBH; (0,010 g, 0,26 mmol), y se continub la agitacién durante 3 horas. Se extrajo la
mezcla con acetato de etilo y una solucion acuosa saturada de cloruro de amonio. Se
lavé la fase orginica separada cgn agua y salmuera sucesivamente, se secd sobre
NazS0,, se filtrd y sé concentrd a presion reducida. Se cristaliz6 el producto bruto a
partir de etanol, proporcionando 1-[2-amino-6-[2-(benciloxi)fenil]-3-(hidroximetil)-4-
piridinil]-2-feniletilcarbamato de ferc-butilo en forma de yn sélido amarillo pélido
(0,023 g, rendimiento; 57%).-

351
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A una solucién fria (0°C) de 1-[2-amino-6-[2-(benciloxi)fenil]-3-(hidroximetil)-4-
piridinil]-2-feniletilcarbamato de Zerc-butilo (0,210 g, 0,400 mmol) en THF (3,0 ml),
que incluia trietilamina (0,167 ml, 1,199 mmol), se afiadié gota a gota una solucion de
trifosgeno (0,059 g, 0,200 mmol) en THF (1,0 ml). Después de agitar a 0°C durante 45
minutos se dejé calentar la mezcla hasta temperatura ambiente, y se continud la
agitacion durante 30 minutos. Se enfrié la mezcla de reaccion hasta 0°C, y después se
inactivd con una solucién acuosa saturada de NaHCO,;. Se extrajo la mezcla resuitante
con acetato de etilo y agua. Se lav la fase orgénica separada con salmuera, se seco
sobre Na;SO,, se filtrd y se concentré a presion reducida. Se purificé el producto bruto
mediante cromatografia en columna sobre gel de silice (hexano:acetato de etilo, 2:1),
proporcionando 1-{7-[2-(benciloxi)fenil]-2-oxo-1,4-dihidro-2H-pindo[2,3-
d][1,3Joxazin-5-il}-2-feniletil-carbamato de ferc-butilo en forma de un aceite incoloro

(0,170 g, rendimiento: 77%).

A continuacion, de manera similar a Ia de ia etapa (2) del ejemplo 1-1 y la etapa (3) del
gjemplo 1-1, se traté 1-{7-[2-(benciloxi)fenil]-2-oxo-1,4-dihidro-2H-pirido[2,3-
d){1,3)oxazin-5-il}-2-feniletilcarbamato de zerc-butilo, proporcionando clorhidrato de

5-(1-amino-2-feniletil)-7-(2-hidroxifenil)- 1,4-dihidropirido[2,3-d]{ 1,3Joxazin-2-ona.

Ejemplo 18-4/18-5
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Peso molecular: 397,86
Espectrometria de masas: 362 (M + H)"
Grado de actividad in vitro: A
5 Grado de actividad celular: (A549)-B

RMN de 'H (500 MHz, DMSO-dg): 3,11 (1H, dd, J=10,1, 12,9 Hz), 3,44 (1H, dd, J=5,0,
12,9 Hz), 4,25 (1H, d, J=14,5 Hz), 4,71 — 4,74 (1H, m), 5,35 (1H, d, ]=14,5 Hz), 6,93 -
6,99 (2H, m), 7,08 (2H, dd, J=1,9, 7,3 Hz), 7,23 - 7,28 (3H, m), 7,33 - 7,36 (1H, m),
8,13 (1H, dd, J=1,3, 7,9 Hz), 8,37 (1H, s), 8,98 (3H, a), 11,18 (1H, s), 12,32 (1H, a).

10
Ejemplo 18-6

-4

una solucién enfrisda (0°C) de 2’-amino-3’-(hidroximetil)-6'-{2-[(4-
metoxibencil)oxi]fenil}-5,6-dihidro-3,4'-bipiridin-l(2H)carboxilato de ferc-butilo (25,0

15 mg, 0,05 mmol), que se obtuvo en la etapa (2) del ejemplo 11-4, y trietilamina (0,02 ml,
0,14 mmol) en THF (3,0 ml), se afladié una solucién de trifosgeno (5,7 mg, 0,02 mmol)

459
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en THF (3,0 ml). y se continu6 la agitacion durante 30 minutos. Se dejo calentar fa
mezcla de reaccion hasta temperatura ambiente. Se enfrio la reaccién a 0°C y después se
inactivd mediante la adicién de una solucién acuosa saturada de NaHCO; y se extrajo
con acetato de etilo. Se lavd la fase organica separada con salmuera, se seco sobre
5 MgSO,, se filtrd y se evapord. Se purifico el producto bruto mediante TLC preparativa
con gel de silice (acetona al 10% en cloroformo), proporcionando 5-(7-{2-[(4-
metoxibencil)oxi]fenil }-2-oxo-1,4-dihidro-2H-pirido[2,3-d][1,3Joxazin-5-il)-3,6-
dihidro-1(2H)-piridincarboxilato de ferc-butilo en forma de un sélido blanco (21,7 mg,
rendimiento: 83%).
10
A continuacidn se retiraron el ferc-butilo y metoxibencilo de manera similar a la de la

etapa (2) del ejemplo 1-1.

Peso molecular_: 350,82
15 Espectrometria de masas: 324 (M + H)"
Grado de actividad in vitro: A
Grado de actividad celular: (A549)-A .
RMN de 'H (500 MHz, MeOH-d4): 2,63 — 2,65 (2H, m), 3,44 — 3,49 (2H, m), 4,02 (2H,
d a, }=1,9 Hz), 5,45 (2H, s), 6,04 (1H, s), 6,88 — 6,95 (2H, m), 7,29 — 7,32 (1H, m), 7,63

20 (1H, s), 7,90 (1H, dd, J=1,3, 7,9 Hz) .
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Ejemplos 18-7 a 18-16

Se prepararon los compuestos mostrados en la tabla 5 segiin un procedimiento sintético

5 similar al de los ejemplos 18-1 a 18-6.
Tabla 5
[Ej. N* [ Estructura Peso Masa [In [A5TY [RMN
molecular vitro
[18-07 o 39382 [Sin [A [A {300 MHz, DMSO-dg): 1,82 (7H|
pico m), 3,02 (3H, m), 3,29 (2H, d,
J=21,5 Hz), 5,50 (2H, dd, J=23,9,
| = 39,6 Hz), 6,73 (1H, d, }=23,9

Hz), 6,78 (1H, m), 7,28 (1H, dd,
J=13,6, 24,8 H2), 7,34 (IH, s),
8,58 (IH, m), 897 (IH, m),
10,95 (1H, s}

36282 (327 A [A (500 MHz, DMSO-dy): 1,88 -
1,94 (3H, m), 3,28 - 3,33 (2H,
m), 3,57 - 3,59 (1H, m), 3,63 -
3,74 2H, m), 5,51 (2H, d, J=14,2
Hz), 5,58 (1H, d, J=14,2 Hz),
7,39 - 7,40 (2H, m), 8,14 (1H,
a), 8,22 (1H, t, ]=2,8 Hz), 11,25
(1H, 5)

36|
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326,36

327

{500 MHz, DMSO-dg): 0,39 -
0,44 (2H, m), 0,61 - 0,72 (2H.
m), 1,24 - 1,35 (1H, m), 2,33
(3H, s), 3,89 (2H, d, J=6,9 Hz),
5,39 (2H, s), 6,45 (1H, dd, J=1,0,
8,5 Hz), 6,65 (1H, dd, J=1,0, 8,5
Hz), 7,18 (IH, ¢, J=8,5 H2), 7,54
(IH, s a), 8,10 (lH, s), 12,48
(1H,sa)

[T8-T0

467,96

432

{500 MHz, DMSU): 1,251,327
(I1H, m), 1,53-1,83 (H, m),
2,58-2.80 (2H, m), 3,01-3,07
(1H, m), 3,13-3,18 (IH, m),
3,27-3,30 (1H. m), 5,07 (2H, dd,
J=11,0, 18,2 Hz), 5,44 (2H, dd,
J=14,2, 24,0 Hz), 6,58 (IH, d,
J=8,2 Hz), 6,72 (1H, d, J=8,2
Hz), 7,22 (IH, 1, J=8,2 Hz),
7,34-7,46 (6H, m), 8,77 (IH, a),
9,04 (1H, a), 10,92 (1H, a)

[TB-T1

1991

387

{300 MHz, DMS0-d,): 0,50 (3H, |
t, I=7,2 Hz), 1,72 (2H, m), 1,84
1,88 (2H, m), 2,85-2,92 (2H, m),
3,18-3,34 (4H, m), 3,90-3,95
(2H, m), 5,48 (2H, d, J=5,6 Hz),
6,55 (2H, d, J=8,3, 8,5 Hz), 7,17
(1H, t, J=8,3 Hz), 7,54 (1H, 5),
8,88 (1H, 8), 9,13 (1H, ), 10,89
(1H, s)
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ITTEY (32 [B |C (300 Mz, DMS0-dg): 1,70-1,73]
(2H, m), 1,78-1,89 (2H, m),
2,87-2,90 (2H, m), 3,00-3,05
(2H, m), 4,05 (1H, m), 5,49 (2H,
5), 6,39 (1H, d, J=8,2 Hz), 6,42
(1H, d, J=8,2 Hz), 7,04 (1H, m),
7,92 (1H, m), 8,55 (1H, a), 8,77
(1H, a 10,95 (IH, 5), 10,99 (1H, | .
5)
18-13 T2 (396 (A |A (

(2H, m), 0,55-0,58 (2H, m), 1,31
(1H, m), 1,88 (4H, m), 3,01-3,04
(3H, m), 3,35-3,38 (H, m), 3,84
(2H, d, }=6,9 Hz), 5,50 (2H, ),
6,53 (2H, d, I=8,2 Hz), 7,17 (1H,
t, J=8.2 Hz), 7,74 (IH, 5), 892
(1H, a), 9,00 (1H, 1), 10,95 (IH,
5)

18-13 1931 388 [A [A (300 MHz, DMS0-d,): 0,90 G3H, |
' , 3=7.5 Hz), 1,75 (2H, m), 1,85
(4H, m), 3,02 (3H, m), 3,36 (2H,
m), 3,95 (H, 1, J=7,6 Hz), 549
(@H, 5), 6,53 (IH, 4, J=7,9 Hz),
6,57 (H, d, =8,2 Hz); 7,18 (1H,
, 1=8.2 Hz), 7,50 (1H, ), 8.88
(1H, ), 8,99 (1H, a), 10,90 (1H,

o~
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[T8-13

(590 MHz, DMSO-&;): 0.8T (6H,
d, J=6,6 Hz), 1,14-1,19 2H, m),
1,47-1,51 (1H, m), 1,67-1,71
(2H, m), 1,83-1,9 (4H, m),
2,96-3,06 (3H, m), 3,31-3,33
(2H. m), 3,95-3,97 (2H, m), 5,49
(2H, s), 6,53-6,58 (2H, m), 7,17
(1H, t, 8,3 Hz), 7,42 (IH, s),
9,05-9,11 (1H, m), 10,38 (1H, a)

18-16

LELEY)

(300 MHz, DM50-dg): 1,56-1.64
(+H, m), 2,95 (4H, s a), 5,09 (2H,
s), 5,45 (2H, s), 6,55-6,59 (1H,
m), 6,70 (1H, d, }-8,3 Hz), 7,20
(1H, t, J=8,1 Hz), 7,33-7,38 (6H,
m), 8,26 (1H, s a), 8,57 (1H, s a),
10,85 (1H, s a), 11,11 (1H, s a)

Ejemplo 19-1

Se agit6 a 80°C durante la noche una mezcla de clorhidrato de 7-[2-(ciclopropilmetoxi)-
6-hidroxifenil]-5-(3-piperidinil)-1,4-dihidro-2H-pindo[2,3-d][ ;3]oxazin-2-ona (0,070

g 0,160 mmol), que se obtuvo en el ejemplo 18-1, y HCI 2,5 N en 1,4-dioxano (4 ml).

Después de enfriar hasta temperatura ambiente se concentrd la mezcla a presion

reducida. Se diluyd el residuo resultante con diclorometano (3 ml) y se afiadié

¢IAY
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trietitamina (0,064 g, 0,497 mmol). Se afiadi6 a la mezcla enfriada (0°C) dicarbonato de
di-terc-butilo (0,047 g, 0,218 mmol) en atmésfera de argdn. Se continué la agitacion a
temperatura ambiente durante la noche. Después de inactivar con agua, se extrajo la
mezcla con acetato de etilo y agua. Se lavo la fase orgénica separada con salmuera, se
secd sobre MgSQO,, se filtrd y se concentrd a presion reducida. Se purifico el residuo
mediante TLC preparativa (hexano/acetato de etilo= 1/1), proporcionando 3-[7-(2,6-
dihidroxifenil)-2-oxo-1,4-dihidro-2H-pirido{2,3-d][1,3]oxazin-5-il}-1-
piperidincarboxilato de terc-butilo (0,019 g, 19%). A una solucion de 3-[7-(2,6-
dihidroxifenil)-2-oxo-1,4-dihidro-2H-pirido[2,3-d][ 1,3 ]oxazin-5-il)- 1-
piperidincarboxilato de ferc-butilo en dioxano (1 ml), se afiadio HCI 4 N en dioxano (1
ml) a temperatura ambiente. Se continud la agitacion durante 3 horas. Después de retirar
el disolvente por evaporacion, se lavo el residuo resultante con acetonitrilo y se secd a
presién reducida proporcionando clorhidrato de 7-(2,6-dihidroxifenil)-5-(3-piperidinil)-
1,4-dihidro-2H-pirido[2,3-d][1,3]-oxazin-2-ona en forma de un sélido marrén (0,007 g,
46%).

Peso molecular; 377,83

Espectrometria de masas: 342 (M + H)"

Grado de actividad in vitro:

Grado de activided ceJular: (A549)-

RMN de 'H (500 MHz, DMSO-dg): 1,73 — 1,89 (4H, m), 2,89-2,94 (2H, m), 3,19 (1H,
m), 3,25 — 3,32 (2H, m), 5,46 (1H, d, J=14,2 Hz), 5,51 (1H, 4, J=14,2 Hz), 6,41 (2H, d,
J=8,2 Hz), 1,03 (1H, 1, J=8,2 Hz), 7,88 (1H, 5), 8,90 (iH, ), 9,14 (1H, a), 11,01 (1H, s).

3§
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Ejemplo 20-1

OH

A una solucién agitada de 3-[2-amino-6-[2-(benciloxi)-6-hidroxifenil]-3-(hidroximetil)-
4-piridinil]-1-piperidincarboxilato de ferc-butilo (0,100 g, 0,198 mmol), que se obtuvo
en un procedimiento similar al del ejemplo 13-1, en diclorometano (3 ml), se afiadio
MnO; (0,340 g, 3,956 mmol). Se agité la mezcla a temperatura ambiente durante 2
horas. Se filtrd la mezcla a través de celite® y se concentrd a presidn reducida. Se
recristalizé el residuo en alc_ohol etilico proporcionando 3-{2-amino-6-[2-(benciloxi)-6-
hidroxifenil]-3-formil-4-piridinil }- 1 -piperidincarboxilato de ferc-butilo en forma de un

sdlido amarillo (0,092 g, rendimiento: 93%).

A una solucién agitada de 3-{2-amino-6-[2-(benciloxi)-6-hidroxifenil]-3-formil-4-
piridinil }- 1-piperidincarboxilato de ferc-butilo (0,090 g, 0,183 ' mmol) en 1,4-dioxano (2
ml), se afiadié HCl 4 N en ;Iioxnno (2 ml). Se agitd la mezcla a temperatura ambiente

durante 2 horas. Se recogié el precipitado resultante por filtracién, se lavo con
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acetonitrilo y se secd a presién reducida, proporctonando clorhidrato de 2-amino-6-[2-
(benciloxi)-6-hidroxifenil]-4-(3-piperidinil)nicotinaldehido (0,103 g, rendimiento:

cuantitativo).

NH CIH
% N o
— \o e =
) |
N 'NH, NH,
OH OH

A una solucidn fria (0°C) de clorhiarato de 2-amino-6-[2-(benciloxi)-6-hidroxifenil]}-4-
(3-piperidinil)nicotinaldehido (0,100 g, 0,227 mmol) en metanol, se afiadid NaBH3CN
(0,040 ml, 0,682 mmol) en atmdsfera de argbn. Se agitdé la mezcla & temperatura
ambiente durante 12 horas y se t;oncentrb a presion reducida. Se extrajo el residuo con
acetato de etilo y agua. Se lavo la fase orgdnica separada con una solucion acuosa
saturada de NaHCO; y salmuera, se secO sobre Na;SO,, se filtré y se concentré a
presion reducida. Se purifico el residuo resultante mediante cromatografia en columna
sobre gel de silice (hexano/acetato de etilo= 2/1), proporcionendo 2-(6-amino-5,9-
dimtriciclo[7:3.l.02'7]ttideca-2,4,6-trien-4—il)-3-(benciloxi)fenol en forma de un sélido

blanco.

A una solucién agitada de 2-(6-amino-5,9-diazatriciclo[7.3.1.0*"Jtrideca-2,4,6-trien—4-
il)-3-(benciloxi)fenol en 1,4-dioxano (2 ml), se afladi6 HCI 4-N en dioxano (2 ml). Se
agitd la mezcla a temperatura ambiente durante 2 horas. Se recogié el precipitado
resultante por filtracion, se lavé con acetonitrilo y se _secb a presidbn reducida,

proporcionando clorhidrato de 2-(6-amino-5,9-diazatriciclo[7.3.1.0*"]trideca-2,4,6-

264
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trien-4-il)-3-(benciloxi)fenol (0,018 g, rendimiento: 19%).

Peso molecular: 423,95

Espectrometria de masas: 388 (M + H)*

Grado de actividad in vitro: B

Grado de actividad celular: (A549)-C

RMN de 'H (500 MHz, DMSO-ds): 1,10 — 1,23 (2H, m), 1,41 (1H, d, J=12,3 Hz), 1,71
~ 1,80 (1H, m), 2,79 (1H, d, I=12,9 Hz), 2,89 - 2,91 (2H, m), 2.97 (1H, d, J=12,9 Hz),
3,44 (2H, d, J=18,3 Hz), 3,81 (1H, d, J=18,0 Hz), 5,09 - 5,17 (2H, m), 6,01 (IH, 8),
6,64 (1H, d, I=8,5 Hz), 7,13 (1H, t, J=8,2 Hz), 7,3 — 7,41 (4H, m), 7,49 (2H, d, J=1,6
Hz).

Ejemplo 20-2

Se calent6 a reflujo durante 2 horas una mezcla de clorhidrato de 5-[(1R)-1-amino-2-
fenileti]]-"l-(2-hidroxifeni|)- 1,4-dihidro-2H-pirido[2,3-d][1,3]oxazin-2-ona (0,014 g,
0,035 mmol), que se obtuvo en el ejemplo 18-4, en acetonitrilo.(3,0 ml). Se concentré la
mezcla resultante a presion reducida. Se disolvi¢ el residuo en 1,4-dioxano (1,0 ml), se

tratd con una solucién de HCl 4 N en 1,4-dioxano (0,5 ml) y se concentr6 a presion

20 reducida. Se triturd el residuo con acetonitrilo y se secd a presidn reducida,
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proporcionando clorhidrato de 2-[(1R)-4-amino-1-bencil-2,3-dihidro-1H-pirrolo[3,4-

c]piridin-6-il]fenol en forma de un sélido blanco (0,010 g, rendimiento: 80%).

Peso molecular; 353,85
5 Espectrometria de masas: 318 (M + H)~

Grado de actividad in vitro: A
Grado de actividad celular: (A549)-B
RMN de 'H (500 MHz, DMSO-dg): 3,30 (1H, dd, J=9,1, 14,1 Hz), 3,54 (1H, dd, J=5,0,
14,1 Hz), 4,26 ~ 4,42 (2H, m a), 5,20 (1H, 1), 6,91 (1H, t, J=7,9 Hz), 6,97 (1H, d, J=8,2

10 Hz), 7,29 - 7,39 (2H, m), 7,41 (1H, t, J=7,9 Hz), 7,62 (1H, d, J=7,3 Hz), 10,14 (1H, a),
10,31 (1H, 2), 13,90 (1H, a).

Ejemplo 20-3

15 De manera similar a la descrita en los ejemplos 20-1 y 20-2, se prepard clorhidrato de 2-

[(1S)-4-amino-1-bencil-2,3-dihidro-1H-pirrolo[3,4-c]piridin-6-il jfenol.

HC!

Peso molecular: 353,85 e
Espectrometria de masas: 3 18 (M+H)"

20 Grado de actividad in vitro: A
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Grado de actividad celular; (A549)-B

RMN de 'H (500 MHz, DMSO-dg): 3,30 (1H, dd, J=9,1, 14,1 Hz), 3,54 (1H, dd, J=5,0,

14,1 Hz), 4,26 — 4,42 (2H, m &), 5,20 (1H, a), 6,91 (1H, t, J=7,9 Hz), 6,97 (1H, d, J=8,2

Hz), 7,29 - 7,39 (2H, m), 7,41 (1H, t, J=7,9 Hz), 7,62 (1H, d, J=1,3 Hz), 10,14 (1H, a),
5 10,31 (1H, 2), 13,90 (1H, a).

Ejemplo 21-1

(1) A una solucion agitada de 3-[2-amino-6-{2-(ciclopropilmetoxi)-6-[(4-
10 metoxibencil)oxi)fenil}-3-(hidroximetil)-4-piridinil]-1-piperidincarboxilato de terc-
butilo (0,050 g, 0,085 mmol), que se obtuvo en la etapa (2) del ejemplo 17-1, y
disulfuro de fenilo (0,055 g, 0,254 mmol) en tetrahidrofurano (3 ml), se afiadi6
tributilfosfina (0,060 ml, 0,254 mmol). Se agité la mezcla a temperatura ambiente
durante 24 horas. Se extrajo la mezcla con acetato de etilo y agua. Se lavo la fase
15 orgénica separada con salmuera, se seco sobre NazSO,, se filtro y se concentrd a presion
reducida. Se purifico el residuo resultante (liquido) mediante cromatografia en columna
sobre gel de silice (hexano/acetato de etilo: 3/1 - 1/1), propht;'rciomndo 3-{2-amino-6-
{2-(ciclopropilmetoxi)—6-[(4-;'netoxibencil)oxi]fenil}-3-[(&ni1-sulfmil)metil]—4-
piridinil }-1-piperidincarboxilato de trerc-butilo (0,021 g, rendimiento: 37%) en forma de

20 una espuma,
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(2) A um solucion agitada de 3-{2-amino-6-{2-(ciclopropilmetoxi)-6-[(4-
metoxibencil)oxi]fenil }-3-[(fenilsulfanil)metil]-4-piridinil } - 1-piperidincarboxilato de
terc-butilo en 1,4-dioxano (2 ml), se afladid HCl 4 N en dioxano (2 ml). Se agito la
mezcla a temperatura ambiente durante la noche y se diluyd con acetato de etilo. Se -
recogid el precipitado resultante por filtracion, se lavd con etanol y se seco a presion
reducida, proporcionando clorhidrato de 2-[{6-amino-5-[(fenilsulfanil)metil]-4-(3-

pipendinil)-2-piridinil]-3-(ciclopropilmetoxi)feno!.

Peso molecular: 498,09

Espectrometria de masas: 462 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-B

RMN de 'H (500 MHz, DMSO-ds): 0,30 (2H, s ), 0,51 (2H, s 2), 1,67 (2H, m), 1,80
(1H, a), 4,26 (1H, d, J=12,6 Hz), 4,37 (1H, a), 6,59 (2H, a), 7,36 (2H, t, J=7,6 Hz), 7,46
(2H, 4, J=7,6 Hz), 7,72 (1H, a), B,61 - 8,98 (2H, a), 10,36 (1H, a), 13,58 (1H, a).

Ejemplo 21-2
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(1) Utilizando el compuesto de partida 1G, éster ferc-butilico del &cido 4-
formilpiperidin-1-carboxilico, preparado de manera similar a la del compuesto de
partidla 2B y otros materizles se prepard 4-[2-amino-6-[2-(ciclopropilmetoxi)-6-
hidroxifenil]-3-(hidroximetil)-4-piridinil]-1-piperidincarboxilato de ferc-butilo de

manera similar a la de la etapa (1) del ejemplo 11-1.

(2) A una solucién agitada de 4-[2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-3-
(hidroximetil)-4-piridinil]-1-piperidincarboxilato de rerc-butilo (0,250 g, 0,528 mmol)
en acetonitrilo (10 ml), se afadi6 1,1’-carbonildiimidazol (0,170 g, 1,056 mmol) a
temperatura ambiente. Después de agitar durante 2 horas, se extrajo la mezcla de
reaccion con acetato de etilo y agua. Se lavd la fase orgénica separada con salmuera, se
secO sobre Na;SO,, se filtr6 y se concentrd a presion reducida. Se recogi6 el sélido
resultante por- filtracion, se lavé con hexano y se sec6 a presiébn reducida,
proporcionando 4-[.2-amino-6-[2-(ciclopropilmetoxi)-6-hidro:dfenil]-3-(lH—imidazol-l-
ilmetil)-4-piridinil]- 1-piperidincarboxilato de rerc-butilo (0,242 g, rendimiento: 88%).



10

15

212 323

+
EEQD—Y

(3) A una solucién agitada de 4-[2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-3-

(1H-imidazol-1-ilmetil)-4-piridinil])-1-piperidincarboxilato de ferc-butilo (0,260 g,
0,500 mmol) en 1,4-dioxano (10 ml), se afiadié HCI 4 N en dioxano (10 ml). Se agité la
mezcla a temperatura ambiente durante 2 horas. Se recogié el precipitado resultante por
filtracion, se lavd con acetonitrilo y se secO & presion reducida, proporcionando
clorhidrato de 2-[6-amino-5-(1H-imidazol-1-ilmetil)-4-(4-piperidinil)-2-piridinil]-3-

(ciclopropilmetoxi)fenol (0,248 g, rendimiento: cuantitativo).

Peso molecular: 455,99

Espectrometria de masas: 420 M+H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (560 MHz, DMSO-dg): 0,32 (2H, d, J=4,7 Hz), 0,52 (2H, d, J=4,7 Hz), 1,27
(1H, s a), 1,71 (2H, d, J=13,6 Hz), 1,91 - 1,98 (2H, m), 3,00- 3,31 (2H, m), 3,32~ 3,35
(3H, m), 3,86 (2H, d, J=6,9 Hz), 5,62 (2H, s), 6,58 (1H, d, J=8,5 Hz), 6,64 (1H, d, J=6,9
Hz), 7,26 (1H, dd, J=8,5, 7,9 Hz), 7,66 (1H, s), 7,71 (1H, s).;:?:l (1H, ).

Ejemplo 21-3
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Utilizando carbonato de difenilo en lugar de clorhidrato de 1,1’-carbonildiimidazol, se
prepard clorhidrato de 2-[6-amino-5-(fenoximetil)-4-(4-piperidinil)-2-pindinil]-3-

(ciclopropilmetoxi)fenol de manera similar a la del ejemplo 21-2.

Peso molecular; 482,03

Espectrometria de masas: 446 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-dg): 0,31 (2H, d, J=4,7 Hz), 0,50 (2H, d, ]=6,9 Hz), 1,16
— 1,19 (1H, m), 1,84 (2H, d, J=13,2 Hz), 1,91 - 1,99 (2H, m), 2,96 (2H, m), 3,57 (IH,
5), 3,76 (2H, d, J=6,6 Hz), 5,20 (2H, s), 6,61 (1H, d, J=8,2 Hz), 6,66 (1H, d, J=6,0 Hz),
6,75 (1, d, J=8,5 Hz), 7,20 (1H, t, J=7,3 Hz), 7,08 (2H, d, J=7,9 Hz), 7,15 (1H, t, ]=7,9
Hz), 7,36 (2H, t, J=7.9 Hz).

Ejemplo 21-4
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Utilizando carbonato de N,N'-disuccinimidilo en lugar de clorhidrato de 1,1°-
carbonildiimidazol, se prepard 1-{[2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-
(4-piperidinil)-3-piridiniljmetoxi}-2,5-pirrolidindiona de manera similar a la del

ejemplo 21-2.

Peso molecular: 503,00

Espectrometrin de masas: 467 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-dg): 0,19 (2H, d, J=5,0 Hz), 0,52 (2H, d, J=7,3 Hz), 1,21
(1H, s a), 1,91 — 1,96 (4H, m), 2,71 (4H, s), 3,03 (2H, d, I=8,2 Hz), 3,85 (2H, d, ]=6,9
Hz), 5,18 (2H, s), 6,59 (1H, d, J=8,5 Hz), 6,64 (1H, d, J=7,6 Hz), 7,05 (1H, s 8), 7,27
(1H, t, J=7,9 Hz), 7,60 (1H, s u), 8,82 (1H, s 2), 8,92 (1H, d, J=9,1 Hz).

Ejemplo 22-1

37
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(1) A una solucién fria (0°C) de 3-[2-amino-6-[2-(benciloxi)fenil}-3-(hidroximetil)-4-
piridinil}-1-piperidincarboxilato de zerc-butilo (0,050 g, 0,102 mmol), obtenido en la
ctapa (1) del ejemplo 13-1, en tolueno (1,0 ml), se afiadié difenilfosforilazida (0,024 ml,
0,112 mmol) seguida de 1,8-diazabiciclo[5S.4.0]Jundec-7-eno (0,017 ml, 0,112 mmol).
Después de 30 minutos, se dejé calentar la mezcla hasta temperatura ambiente y se
continué la agitacion durante 2 horas. Se concentré la mezcla a presién reducida y se
repartid el residuo entre acetato de etilo y agua. Se lavé la fase organica separada con
salmuera, se sec6 sobre Na;SOy, se filtrd y se concentro a presion reducida. Se purifico
¢l residuo mediante cromatografia en columna sobre gel de silice (hexano:acetato de
etilo, 2:1), proporcionando  3-{2-amino-3-(azidometil)-6-[2-(benciloxi)fenil]-4-
piridinil }-1-piperidincarboxilato de terc-butilo (0,038 g, rendimiento: 72%).

(2) Se sometié a hidrogenacién a 1 atm en presencia de paladio sobre carbon (10%,

0,015 g) durante la noche una solucion de 3-{2-gmino-3-(azidometil)-6-[2-
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(benciloxi)fenil]-4-piridinil}- 1 -piperidincarboxilato de rerc-butilo (0,030 g, 0,058
mmol) en acetato de etilo (1,0 ml). Se filtré la mezcla resultante y se lavo con acetato de
etilo. Se concentré el filtrado reunido a presién reducida, proporcionando 3-[2-amino-3-
(aminometil)-6-(2-hidroxifenil)-4-piridinil]- 1-piperidincarboxilato de ferc-butilo, que se

utilizo para la siguiente etapa sin purificacion adicional.

(3) A una solucion fria (0°C) de 3-[2-amino-3-(aminometil)-6-(2-hidroxifenil)-4-
piridinil]-1-piperidincarboxilato de ferc-butilo (0,020 g, 0,050 mmol) en THF (2,0 mi)
en atmdsfera de argon, se afiadié 1,1'-carbonildiimidazol (0,009 g, 0,055 mmol).
Después de agitar durante 15 minutos, se inactivd la mezcla con una solucién saturada
de bicarbonato de sodio. Se repertié Ja mezcla resultante entre acetato de etilo y una
solucion saturada de cloruro de amonio. Se lavé la fase orginica separada con agua y
salmuera, se secd sobre NazSO,, se filtrd y se concentrd a presidn reducida. Se disolvié
el residuo en acetato de etilo (2,0 ml). Se calent6 la mezcla a 60°C durante 1 hora y se
dej6 enfriar hasta temperatura ambiente. Se recogieron los precipitados resultantes por
filtracién, se lavarcn con acetato de etilo y se secaron a presién reducida,
proporcionando  3-[7-(2-hidroxifenil)-2-oxo0-1,2,3,4-tetrahidropirido[2,3-d]pirimidin-5-
il}-1-piperidincarboxilato de terc-butilo (0,007 g, rendimiento; 33%).
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(4) Se traté 3-[7-(2-hidroxifenil)-2-ox0-1,2,3,4-tetrahidropirido[2,3-d]pirimidin-5-il]-1-
piperidincarboxilato de ferc-butilo (0,006 g, 0,014 mmol) en condiciones icidas de
manera similar a la descrita en la etapa (3) del ejemplo 1-1, proporcionando clorhidrato
de 7-(2-hidroxifenil)-5-(3-piperidinil)-3,4-dihidropirido[2, 3-d]pirimidin-2(1H)-ona
(0,005 g, rendimiento: 98%).

Peso molecular: 360,85

Espectrometria de masas: 325 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: B

RMN de 'H (500 MHz, DMSO-de): 1,76 — 1,93 (4H, m), 2,88 - 3,37 (5H, m), 4,47 (2H,
dd, J=15,4, 24,3 Hz), 6,87 - 6,92 (2H, m), 7,26 — 7,30 (2H, m), 7,63 (1H, s), 8,00 (1H,
d, J=8,2 Hz), 8,57 (1H, a), 9,01 (1H, 1), 10,08 (1H, s), 12,78 (1H, a).

Ejemplo 22-2
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Utilizando el compuesto de partida 1G, 2B y otros materiales, se prepard clorhidrato de
7-(2-(ciclopropilmetoxi)-6-hidroxifenil]-5-(3-piperidinil)-3,4-dihidro-1H-pirido-{2,3-

d]pirimidin-2-ona de manera similar a la del ejemplo 22-1.

Peso molecular: 430,94

Espectrometria de masas: 395 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-dg): 0,34 (2H, m), 0,57 (2H, m), 1,27 (1H, m), 1,73 -
1,87 (4H, m), 2,82 - 2,90 (2H, m), 3,14 (1H, m), 3,29 - 3,33 (2H, m), 3,80 - 3,88 (2H,
m), 4,49 (2H, s), 6,52 (2H, d, ]=8,2 Hz), 7,16 (1H, t, J=8,2 Hz), 7,75 (1H, s), 9,11 (1H,
a), 9,26 (1H, a), 9,92 (1H, s).

Ejemplo 22-3 -
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Utilizando el compuesto de partida 1G y acido 4-formilpiperidin-I-carboxilico y otros
materiales, se prepard clorhidrato de 7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-5-(4-
piperidinil)-3,4-dihidro-1H-pirido[2,3-d]pirimidin-2-ona de manera similar a la del
ejemplo 22-1.

Peso molecular: 430,94

Espectrometria de masas: 395 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-dg): 0,32 (2H, d, J=4,5 Hz), 0,57 (2H, d, J=1,7 Hz), 1,33
— 1,38 (1H, m), 1,80 — 1,91 (4H, m), 2,96 - 3,05 (3H, m), 3,34 - 3,39 (3H, m), 4,47
(2H, s), 6,51 (2H, dd, J=3,8, 8,3 Hz), 7,15 (1H, t, J=7,9 Hz), 7,24 (1H, s), 7,74 (1H, s),
9,86 (1H, s).

Ejemplo 224
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Utilizando 3-[2-amino-3-(aminometil)-6-(2-hidroxifenil)-4-piridinil)- 1 -piperidin-
carboxilato de ferc-butilo obtenido en la etapa (2) del ejemplo 22-1, se prepard
clorhidrato de 7-(2-hidroxifenil)-5-(3-piperidinil)-3,4-dihidro-1H-pirido{2,3-

d]pirimidin-2-tiona de manera similar 2 la del ejemplo 22-1 6 22-2.

Peso molecular: 447,00

Espectrometria de masas: 411 (M + H)™

Grado de actividad in vitro:

Grado de actividad celular: (A549)-

RMN de 'H (500 MHz, DMSO-dg): 0,33 - 0,36 (2H, m), 0,57 - 0,59 (2H, m), 1,28 (1H,
m), 1,72 - 1,81 (2H, m), 1,89 - 1,90 (2H, m), 2,82 — 2,89 (2H, m), 3,00 (1H, m), 3,27 -
3,34 (2H, m), 3,82 - 3,85 (2H, m), 4,54 - 4,56 (2H, m), 6,52 (2H, d, J=8,2 Hz), 7,16
(1H, t, J=8,2 Hz), 7,83 (1H, s), 8,73 (1H, 2), 9,08 (2H, a), 11,13 (1H, s).

Ejemplo 22-5

Se agitd a reflujo durante la noche una mezcla de 3-[2-amino-3-(aminometil)-6-(2-
hidroxifenil)-4-piridinil]- 1 -piperidincarboxilato de rerc-butilo--(0,060 g, 0,151 mmol),
que se obtuvo en la etapa (2) del ejemplo 22-1, sulfamina (0,022 g, 0,226 mmol) y
piridina (2,0 ml). Después de enfriar hasta temperatura ambiente, se repartié la mezcla

entre acetato de etilo y agua. Se lavo la fase orginica separada con una solucién 0,5 N
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de HCI, agua y salmuera sucesivamente, se seco sobre Na;SO, se filtrd y se concentrd a
presion reducida. Se purifico el producto bruto mediante cromatografia en columna
sobre gel de silice (hexano:acetato de etilo, 1:1), proporcionando 3-[7-(2-hidroxifenil)-
2,2-diéxido-3,4-dihidro-1H-pirido{2,3-c][1,2,6]tiadiazin-5-il]- 1 -piperidincarboxilato  de

terc-butilo en forma de una espuma amarillo palido (0,059 g, rendimiento: 85%).

Ak .

' u'g:°
o
A continuacion, se tratd el carbamato de serc-butilo de manera similar a la de la etapa

(3) del ejemplo 1-1, proporcionando clorhidrato de 2-[2,2-diéxido-5-(3-piperidinil)-3,4-
dihidro-1H-pirido[2,3-c][1,2,6]tiadiazin-7-il]fenol.

Peso molecular: 396,90

Espectrometria de masas; 361 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular; (A549)-B

RMN de 'H (500 MHz, DMSO-dg): 1,82 - 1,91 (4H, m), 2,86 - 2,93 (1H, m), 3,18 -
3,36 (4H, m), 4,52 (2H, s), 6,90 - 6,93 (2H, m), 7,30 (1H, dt, I=1,6, 8,5 Hz), 7,65 (1H, s
2), 8,00 (1H, d, J=7,6 Hz), 8,97 (1H, a), 9,32 (1H, a).

Ejemplo 23-1
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(1) Utilizando los compuestos de partida 1G, 2B y mediante un proceso similar al de las
etapas (1) y (2) del Ejemplo 22-1, se prepar0 unaz solucion de 3-{2-amino-3-
(aminometil)-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-piridinil }-1-

piperidincarboxilato de terc-butilo,

(2) A una solucién fria (0°C) de 3-{2-amino-3-(aminometil)-6-[2-(ciclopropilmetoxi)-6-
hidroxifenil]-4-piridinil } - 1-piperidincarboxilato de ferc-butilo (1,9 g, 4,055 mmol) y
trietilamina (1,13 ml, 8,109 mmol) en tetrahidrofurano (40 ml) se afiadié6 anhidrido
acético (0,457 ml, 4,865 mmol). Se agit6 la mezcla a 0°C durante 4 horas. Una vez
enfriada con agua, 12 mezcla se extrajo con acetato de etilo y agua. La fase orgdnica
separada se lavd con salmuera, se secd sobre MgSO,, se filtrd y se concentré a presién
reducida. El producto resultante (solido amarillo) se purifico mediante recristalizacion
en acetato de etilo/éter diisopropilico proporcionando 3-{3-acetilamino-metil)-2-amino-
6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-piridinil} - 1-piperidincarboxilato de  terc-
butilo (1,13 g, rendimjento; 55%)
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(3) Se tratd el carbamato de rerc-butilo de forma similar a la de la etapa (3) del Ejemplo
1-1 proporcionando  clorhidrato de  N-{[2-amino-6-[2-(ciclopropilmetoxi)-6-

hidroxifenil]-4-(3-piperidinil } -3-piridinil] metil}acetamida.

Peso molecular: 446,98

Espectrometria de masas: 411 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-de): 0,28 — 0,30 (2H, m), 0,47 - 0,50 (2H, m), 1,13 (1H,
m), 1,85 ~ 1,90 (4H, m), 1,93 (3H, s), 2,88 (1H, m), 3,06 (1H, m), 3,23 (1H, m), 3,33
(1H, m), 3,73 (1H, m), 3,80 (2H, m), 4,32 — 4,39 (2H, dd, J=5,6, 15,5 Hz), 6,58 (1H, d,
J=8,5 Hz), 6,65 (1H, d, J=8,2 Hz), 7,09 (1H, s), 7,27 (1H, t, J=8,2 Hz), 7,80 (1H, a),
8,98 (2H, a), 9,29 (1H, a), 13,63 (1H, a).

Ejemplo 23-2
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(1) A una solucion fria (0°C) de 3-([2-amino-3-( 2-aminometil)-6-[2-
(ciclopropilmetoxi)-6-hidroxifenil]-4-piridinil } - 1-piperidincarboxilato de  terc-butilo
(0,300 g, 0,640 mmol), que se obtuvo en la etapa (1) del Ejemplo 23-1, y trietilamina
(0,067 ml, 0,704 mmol) en tetrahidrofurano (30 ml) se afiadié cloroformiato de etilo
(0,134 ml, 0,960 mmol) en una atmosfera de argén. Se dejé que la mezcla se calentara
hasta temperatura ambiente, y se sigui6 agitando durante 4 horas. Después de enfriarse
con agua, la mezcla se extrajo con acetato de etilo. Lz fase orginica se lavd con
salmuera, se seco sobre MgSQ,, se filtrG, a continuacién se concentré a presion
reducida. El producto resultante se purificd por cromatografia en columna sobre gel de
silice (hexano / acetato de etilo = 1/1) proporcionando 3-(2-amino-6-[2-
(ciclopropilmetoxi)-6-hidroxifenil]-3-{ [(etoxicarbonil)amino]metil } -4-(piridinil)-1-

piperidincarboxilato de ferc-butilo como una espuma amarillo pilido (0,246 g,

rendimiento; 71%).

NH HCI

(2) A continuacion el carbamato de zerc-butilo se tratd de manera similar a la de la etapa

(3) del Ejemplo 1-1 proporcionando clorhidrato de [2-amino-6-[-2-(ciclopropilmetoxi)-

335
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6-hidroxifenil]-4-(3-piperidinil)-3-piridiniljmetilcarbamato de etilo.

Peso molecular: 477,01

Espectrometria de masas: 441 (M + H)*

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-ds): 0,28 - 0,30 (2H, m), 0,48 - 0,51 (2H, m), 1,17 (3H,
t, J=7,1 Hz), 1,22 (1H, m), 1,82 — 1,89 (5H, m), 2,88 (1H, m), 3,03 (1H, m), 3,25 (1H,
m), 3,69 (1H, m), 3,84 (2H, m), 4,03 (2H, q, J=6,9 Hz), 4,28 (2H, dd, J=5,4, 15,1 Hz),
6,59 (1H, d, J=8,2 Hz), 6,65 (1H, d, J=8,2 Hz), 7,11 (1H, a), 7,27 (1H, t, J=8,2 Hz), 7,64
(1H, s), 7,86 (1H, s), 8,80 (1H, s), 9,27 (1H, s).

Ejemplo 23-3

(1) A una solucion de 3-{2-amino-3-aminometil}-6-[2-(ciclopropilmetoxi)-6-
hidro:dfenil]#piﬁdiqil}-l-pipeﬁdincarboxilato de terc-butilo (0,150 g, 0,320 mmol),
que se obtuvo en la etapa (1) del Ejemplo 23-1, en tetrahidrofurano (10,0 ml) se le
afiadid6 isocianato de ciclohexilo (0,044 g, 0,352 mmol). La mezcla se agitd 2
temperatura ambiente durante 1,5 horas y se concentr a pfé?ién reducida. El producio
resultante se purificé rnediar.lte un TLC preparativa (acetato de etilo) proporcionando 3-
{2-amino-3-[(3-cicloexil-ureido)-metil]-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-

piridinil} - 1-piperidincarboxilato de ferc-butilo como una espuma amarilla (0,113 g,
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rendimiento; 60%).

X

(2) A continuacion el carbamato de rerc-butilo se tratd de manera similar a [a de ia
etapa (3) del ejemplo 1-1 proporcionando clorhidrato de N-{[2-amino-6-[2-
(ciclopropilmetoxi)-6-hidroxifenil]-4-(3 -piperidinil } -3-piridinil]metil }-N"-

ciclohexilurea.

Peso molecular: 530,12

Espectrometria de masas: 494 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-de): 0,27 — 0,28 (2H, m), 0,47 — 0,49 (2H, m), 1,10 -
1,14 (4H, m), 1,22 - 1,27 (3H, m), 1,51 (1H, m), 1,61 - 1,65 (2H, m), 1,73 - 1,74 (3H,
m), 1,83 - 1,89 (5H, m), 2,88 (1H, m), 3,01 (1H, m), 3,72 (1H, m), 3,78 — 3,85 (2H, m),
4,29 — 4,32 (2H, m), 6,59 (1H, d, J=8,5 Hz), 6,66 (1H, d, ]=8,2 Hz), 7,05 (1H, s), 7,27
(1H, 1, J=8,2 Hz), 8,98 (1H, 5), 9,25 (1H, 5), 10,3 (IH, 5), 13,5 (1H, 5).

Ejemplos 234 a 23-15.

Los compuestos de la tabla 6 se prepararon de acuerdo con el procedimiento sintético

similar al de los Ejemplos 23-1 a 23-3,
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molecular

In

vitro

A9

37689

341

(300 MHz, DMSO-dg): 1,80-1.95
(3H, m), 2,90-2,95 (1H, m), 3,13-
3,34 (2H, m), 4,26 (1H, dd, J=5,8,
15,2 Hz), 4,34 (1H, dd, )=5,8, 15,2
Hz)), 6,95 (1H, t, J=7,3 Hz), 6,98
(I1H, d, J=8,2 Hz), 7.22 (IH, 5),
7,35 (1H, , J=8,2 Hz), 7,67 (IH, s
2), 8,31 (1H, ), 8,93 (1H, ), 9,26
(1H, a), 13,66 (1H, 2)

TT0%

3ol

m), 1,68 (1H, m), 1,88 (4H, m),
1,99 (1H, m), 3,05 (2H, dd,
I=11,4, 23,9 Hz)), 3,38 (2H, m),
349 (IH, m), 434 (2H, ddd,
J=6,0, 13,5, 44,4 Hz), 6,94 (1H, t,
J=7,6 Hz), 7,00 (1H, d, }=8,2 Hz),
7.23 (1h, A), 7,35 (1H, t, J=8,2
Hz), 7,70 (IH, ), 8,90 (IH, a),
9,02 (1H, a), 9,21 (1H, a), 13,7
(1H, a)

350,92

335

(300 MHz, DMSO-d): 1,03 (3H, 1, |
J=7,6 Hz), 1,85 QH, d, J=13,3
Hz), 1,99 (1H, m), 2,18 (2H, q,
J=7,6 Hz), 3,05 (2H, dd, J=114,
23,9 Hz), 3,38 (2H, m), 3,49 (1H,

Y AR ARES 3 ¥ £ & TY 5 o ol
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m), 4,33 (ZH, d, J=6,0 Hz), 6,97]
(2H. t, J=1,9 Hz), 7,07 (1H, m),
7,37 (1H, t, I=7,9 Hz), 7,56 (1H, s
a), 7,88 (1H, a), 8,75 (1H, a), 8,96
(1H, m), 13,6 (1H, a)

2307

411

( : 0,280,
(2H, m), 0,47-0,50 (2H, m), 1,18
(lH, m), 1,85-191 (3H, m), 1,92
(3H, s), 1,94-2,00 (2H, m), 3,04-
3,09 (2H, m), 3,49-3,57 (2H, m),
3,83 (2H, d, J=6,9 Hz), 4,35 (2H,
d, I=5,7 Hz), 6,60 (1H, d, ]=8,5
Hz), 6,68 (IH, d, J=8,2 Hz), 6,83
(IH, m), 7,27 (1H, dd, }J-8,2, 8,5
Hz), 7,84 (1H, s a), 8,96 (3H, m),
10,4 (1H, s a), 13,6 (1H, s a)

+71,04

433

@H, m), 0,41-0,57 (2H, m), 1,19
(6H, d, J=6,4 Hz), 1,06-1,28 (1H,
m), 1,70-1,98 (4H, m), 2,76-3,15
(2H, m), 3,15-3,60 (2H, m), 3,60-
3,75 (1H, m), 3,75-3,90 (2H, m),
4,704,90 (1H, m), 6,59 (IH, d,
J=8,3 Hz), 6,66 (1H, d, }=83 Hz),
711 (1H, s 8), 7,27 (1H, 1, }=8,3
Hz), 7,61 (1H, 1), 7,80 (1H, s a),
8.65-8,95 (1H, m), 9,15-9,40 (1H,
m), 10,38 (1H, a), 13,64 (1H, a)
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(2H, m), 0,41-0,56 (2H, m), 0.88
(6H. d, J=68 Hz), 1,02-1.25 (lH.
m). 1,70-2,00 (5H, m), 2,75-3.15
(2H, m), 3,15-3,65 (2H, m), 3,65-
3,97 (5H, m), 4,154, (2H, m),
6,59 (1H, d, J=8,3 Hz), 6,67 (IH,
d, J=8,3 Hz), 7,10 (1H, s a), 7,27
(IH, t, J=83 Hz), 7,69 (1H, a),
7.92 (IH, s a), 8,94 (IH, a), 9,41
(IH, a), 10,41 (1H, a), 13,68 (1H,
a)

(300 MHz, DMSO-d,): 0,734-0,33 |
(2H, m), 0,40-0,57 (2H, m), 0,89
(9H, ), 1,06-1,25 (1H, m), 1,70-
2,00 (4H, m)), 2,75-3,15 (2H, m),
3,15-3,50 (2H, m), 3,72 (2H, ),
3,67-3,90 (3H, m), 4,24 (1H, dd,
J=5,7, 15,5 Hz), 437 (IH, dd,
J=5,7, 15,5 Hz), 6,58 (1H, d, =8,3
Hz), 6,67 (1H, d, J=83 Hz), 7,11
(1H, s 2), 7.26 (1H, ¢, I=8.3 Hz),
1,67 (1H, a), 7.91 (1H, s a), 8,95
(1H, a), 9,39 (1H, a), 10,39 (IH,
2), 13,68 (1H, a)

[23-T1

315,00 (383
0T [30

(2H; m), 0,47-0,49 (2H, m), 1,13
(1H, m), 1,85-1,90 (5H, m), 2,86
(6H, s), 3,01 (1H, m), 3,25-3,27
@H, m), 3,78-3,84 (2H, m), 3,96

FItd ] P =
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(TH, m), 3T (2H, ' F=3.0), 6,59
(1H, d, J=7,9 Hz), 6,64 (1H, d,
J=1,0 Hz), 7,04 (IH, 8), 7,27 (1H,
t, J=7,5 Hz), 8,00 (1H, s), 9,09
. (2H, 5), 10,35 (1H, 5)

pkEb) o 90,05 [#3F [A [A (500 MHz, DMS0-dg): 0,28-0,29
(2H, m), 0,47-0,49 (2H, m), 0,82
(H, t, J=7,4 Hz), 1,13 (1H, m),
1,37-1,42 (2H, m), 1,84-1,89 (3H,
m), 2,90 (1H, m), 3,00-3,01 (3H,
m), 3,02-3,05 (2H, m), 3,78-3,85
(3H, m), 4,30-4,36 (2H, m), 6,58
(IH, d, J=8,5 Hz), 6,67 (1H, d,
J=8,2 Hz), 7,04 (1H, a), 7,18 (1H,
s), 7.26 (IH, 1, }=8,2 Hz), 8,06
(2H, s), 9,05 (1H, a), 9,39 (1H, 5),
10,39 (1H, s), 13,60 (1H, s)

[23-13 Py 3T [fiT [A [A (300 MHz, DMS0-d,): 0,28-0.29
(2H, @), 0,47-0,49 (2H, g), 1,14
J\m‘ (1H, s 8), 1,85-1,89 (4H, m), 2,88

(1H, m), 3,02 (1H, m), 3,25-3,33
(2H, m), 3,71 (I1H, m), 3,78-3,86
(2H, m), 4,284,34 (2H, m), 5,95
(1H, a), 6,58 (1H, d, J=8,2 H2),
6,67 (1H, d, J=8,2 Hz), 7,04 (1H,
5), 7,26 (1H, 1, J=8,2 Hz), 8,09
(2H; s), 9,04 (14, a), 9,40 (1H, a),
10,40 (1H, a), 13,35(1H, a)
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I o SI307 |88 A [A (500 MHz, DMSU-d,): 0.27-0,28
(2H, m), 0,47-0,48 (2H, m), 1,12
(1H, m), 1,88-1,90 (4H, m), 2,89-
3,09 (2H, m), 3,35-3,38 (3H, m),
3,70-3,85 (2H, m), 4,38-4,45 (2H,
m), 6,58 (IH, d, J=8,8 Hz), 6,66
(1H, d, J=8,2 Hz), 6,91-7,00 (iH,
m), 7,10 (1H, 5), 7,25 (3H, t, }=1,6
Hz), 7,40 (2H, d, J=7,6 Hz), 7,82
(1H, s), 8,85 (IH, 5), 9,28 (2H, 1),
10,37 (1H, 5)

23-13 /I [ [A A 7500 MHz, DMS0-d,): 0,25-0,3T
(2H, m), 0,48-0,50 (2H, m), 1,14
fLﬁ'O ('H, m), 1,81-1,92 (4H, m), 2,89
(1H, m), 3,08 (1H, m), 3,59-3,60
(2H, m), 3,61 (1H, m), 3,82 (2H,
dd, I=6,2, 10,1 Hz), 4,85 (2H, dd,
=34, 15,6 Hz), 6,59 (1H, d, }=8,5
Hz), 6,65 (IH, d, J=8,2 Hz), 7,12
(1H, t, J=7,5 H2), 7,14 (IH, ),
7,27 (1H, t, J=8,5 Hz), 7,32 (2H, 1,
J=1,6 Hz), 7,49 (2H, d, J=7,8 Hz),
7,70 (1H, a), 8,71 (2H, a), 9,25
(1H, a), 10,23 (1H, a)
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Ejemplo 24-1

A una solucion fria (0°C) de 3-{3-[(acetilamina)metil]-2-amino-6-[2-
(ciclopropilmetoxi)-6-hidroxifenil] 4-piridinil } -1-piperidincarboxilato de  ferc-butilo
(1,134 g, 2,220 mmol) que se obtuvo en la etapa (1) del Ejemplo 23-1, y trietilamina
(1,871 ml, 13,320 mmol) en tetrahidrofurano (150 ml) se afadic gowa a gota una
solucién de trifosgeno (0,652 g, 2,220 mmol) en tetrahidrofurano (150 ml) en atmésfera
de argon. Después de agitar durante la noche, la mezcla se enfridé con agua. Se extrzjo
con acetato de etilo. La fase organica se lavo con salmuera, se secéd sobre MgSO,, se
filtré y se concentré a presion reducida. El producto resultante (sélido amarillo) se
purifico mediante cromatografia en columna sobre gel de silice (Flexano / Acetato de
etilo = 1/1) proporcionando 3-{3-acetil-7-[ 2-(ciclopropilmetoxi)-6-hidroxifenil]-2- oxi
1,2,3,4-tetrahidropirido{2,3-d]pirimidin-5-il} -1-piperidincarboxilato  de tere-butilo

como una espuma blanca (0,569 g, rendimiento; 48%).

N‘iolK HCl

A continuacion el carbamato de ferc-butilo se traté de manera similar a la de la etapa (3)

369
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del Ejemplo 1-1 proporcionendo clorhidrato de 3-acetil-7-[2-(ciclopropilmetoxi)-6-

hidroxifenil]-5-(piperidinil)-3,4-dihidropirido[2,3-d]pirimidin-2(1H)-ona.

Peso molecular: 472,98

Espectrometria de masas: 437 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A594)-A

RMN de 'H (500 MHz, DMSO-dq): 0,31-0,34 (2H, m), 0,56-0,59 (2H, m), 1,26 (1H,
m), 1,74-1,79 (2H, m), 1,81-1,93 (2H, m), 2,47 (H, s), 2,85-2,98 (2H, m), 3,21-3,34
(3H, m), 3,81-3,86 (2H, m), 4,93 (2H, s), 6,52 (2H, d, J= 8,2 Hz), 7,16 (1H. t, J= 8,2
Hz), 7,78 (1H, s), 8,79 (1H, a), 9,30 (1H, a), 10,95 (1H, s).

Ejemplo 24-2

o

P
-

A uma solucién fria (0°C) de 3-(2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-3-

{ [(etoxicarbonil)amirio]metil } -4-piridinil) 1 -piperidincarboxilato de ferc-butilo (0,145 g,
0,268 mmol), que se obtuvo en la etapa (1) del Ejemplo 23-2, y trietilamina (0,226 ml,
1069 mmol) en tetrahidrofurano (30 ml) se afiadi6 trifosgeno (0,079 g, 0,268 mmol) en
tetrahidrofurano (10 ml) en atmosfera de argbn. Se dejdé calentar la mezcla hasta
temperatura ambiente y se agité continuamente durante 3 horas. Después de inactivar

con agua, se extrajo la mezcla con acetato de etilo. La fase orginica separada se lavd
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con agua y salmuera sucesivamente, se secé sobre MgSQ,, se filtrd y se concentré a
presion reducida. El producto resultante se purific6 mediante TLC preparativa (hexano /
acetato de etilo = 1/1) proporcionando 5-[1-(ferc-butoxicarbonil)-3-piperidinil]-7-[2-
(ciclopropilmetoxi)-6-hidroxifenil]-2-oxo-1,4-dihidropirido[2,3-d]pirimidin-3(2H)-

carboxilato de etilo como un sélido blanco (0,904 g, rendimiento; 60%).

A continuacion el éster ferc-butilico se traté de manera similar a la de la etapa (3) del
Ejemplo 1-1 proporcionando clorhidrato de 7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-2-
ox0-5-(3-piperidinil)-1,4-dihidropirido [2,3-d]piridimidin-3(2H)-carboxilato de etilo.

Peso molecular: 503,00

Espectrometria de masas: 467 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-dg): 0,31-0,34 (2H, m), 0,55-0,59 (2H, m), 1,26-1,28
(1H, s a), 1,27 (3H, t, J= 7,3 Hz), 1,74-1,85 (3H, m), 2,85-2,95 (2H, m), 3,22-3,25 (1H,
m), 3,30-3,32 (2H, m), 3,79-3,87 (1H, m), 4,22-4,25 (2H, m), 4,91 (2H, s), 6,52 (2H, d,
J=8,2 Hz), 7,16 (1H, t, ]= 8,2 Hz), 7,78 (1H, s), 8,91 (1H, s a), 9,29 _(IH, a), 10,86 (1H,
s).

Ejemplo 24-3

2
395
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A una solucién fria (0°C) de 3-{2-amino-3-({[(ciclohexilamino)-carbonil]amino }-6-[2-
(ciclopropilmetoxi)-6-hidroxifenil]-4-piridinil } - 1-piperidincarboxilato de ferc-butilo
(0,039 g,0,065 mmol) que se obtuvo en la etapa (1) del Ejemplo 23-3 y trietilamina
(15,0 mi, 0,389 mmol) en tetrahidrofurano (10,0 mi) se afladié gota a gota una solucion
de trifosgeno (0,019 g,0,065 mmol) en tetrahidrofurano (5,0 ml) en atmdsfera de argon.
La mezcla se agité a 0°C durante 2 horas. Después de inactivar con agua, la mezcla se
extrajo con acetato de etilo. La fase orginica se lavo con salmuera, se secd sobre Mg
SO, se filtrd y se concentré a presion reducida. El producto resultante (sélido blanco)
se tritur® con éter diisopropilico y se seco a presién reducida proporcionando 3-{3-
{ [(ciclohexilamino)carbonil)]-7-[carbonil]amino }-6-[2-(ciclopropilmetoxi)-6-
hidroxifenil]-2-oxo-1,2,3,4-tetrahidropirido[2,3-d]piridin-5-il} - 1-piperidincarboxilato

de ferc-butilo (0,021 g, rendimiento; 52%).

ot

A continuacion el carbamato de ferc-butilico se tratdé de manera similar a la de la etapa
(3) del Ejemplo 1-1 proporcionando clorhidrato de N-ciclohexil-7[2-ciclopropilmetoxi)-
6-hidro:dfenil]-2—oxo-5-(3-piperidinil)—l,4-dihidropirido[2,3-d]piﬁmidin—3(ZH)-
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carboxamida.

Peso molecular: 556,11

Espectrometria de masas: 520 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-dg): 0,32-0,34 (2H, m), 0,55-0,59 (2H, m), 1,24-1,35
(8H, m), 1,64 (1H, m), 1,75-1,78 (2H, m), 1,82-1,84 (4H, m), 1,91-1,93 (2H, m), 2,86
(1H, m), 2,96 (1H, m), 3,16 (1H, m), 3,62 (1H, m), 3,63-3,88 (2H, dd, J= 6,9, 9,8 Hz),
4,98 (2H, s), 6,52 (2H, d, J= 8,2 Hz), 7,16 (1H, t, J= 8,5 Hz), 7,77 (1H, s), 9,00 (1H, s),
10,82 (1H, s), 11,73 (1H, s).

Ejemplo 24-4

OH OH

A uma solucit';n fria (0°C) de 3-{2-amino-3-(aminometil)-6-[2-(ciclopropilmetoxt)-6-
hidroxifenilcarbonil]amino }-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-piridinil }-1-

piperidincarboxilato de ferc-butilo (0,150 g, 0,320 mmol) que se obtuvo en la etapa (1)
del Ejemplo 23-1, y trietilamina (0,067 g, 6,480 mmol) el;-t;atmhidroﬁxrano (9 ml) se
afiadié cloruro de metanosulfonilo (0,027 ml, 0,352 mmol) en atmésfera de argon. Se

agitd a 0°C continuamente durante 1 hora. Después de inactivar con agua, la mezcla se
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extrajo con salmuera, se seco sobre MgSQO,, se filtré y se concentré a presion reducida.
El producto resultante amarillo se purificd por recristalizacién en éter diisopropilico /
diclorometano proporcionando 3-{2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-3-
{ [((metilsulfonil)amino]metil } -4-piridinil)-1-piperidincarboxilato de ferc-butilo como
un solido amarillo (0,097 g, rendimiento; 56%).

Nj\o’k N’ﬁ\o’k
Q

¥ v Y
& 5

! T W% X%
N"NH, o

A una solucién fria (0°C) de 3-{2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-3-
{ [(2-metilsulfonil)amino]metil } -4-piridinil)- 1-piperidincarboxilato de zerc-butilo (0,050
g, 0,91 mmol y trietilamina (0,077 mi, 0,549 mmol) en tetrahidrofurano (15 ml) se
afiadid una solucion de trifosgeno (0,027 g, 0,091 mmol) en tetrahidrofurano (5 ml) en
atmosfera de argon. Se dejo calentar la mezcla hasta temperatura ambiente, y se
continué agitando durante 3 horas en atmosfera de argoén. Después de inactivar con
agua, la mezcla se extrajo con acetato de etilo. La fase orgénica se lavé con salmuera, se
secd sobre MgSQ,, se filird y se concentrd a presion reducida. El sdlido resultante
amarillo se tri;uré con éter diisopropilico y sé recogid por filtracion proporcionando 3-
[7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-3-(metilsulfonil)-2-oxo-1,2,3,4-
tetrahidropirido[2,3-d]pirimidin-5-il]- 1-piperidincarboxilato de rcrc—bl.nilo como un
sélido amarillo (0,028 g, rendimiento, 55%).

9%
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A continuacion el carbamato de ferc-butilo se tratd de manera similar a la de la etapa (3)
del Ejemplo 1-1 proporcionando clorhidrato de 7-{2-(ciclopropilmetoxi)-6-
hidroxifenil]-3-(metil-sulfonil)-5-(3-piperidinil)-3,4-dihidropirido[2,3-d] pirimidin-
2(1H)-ona

Peso molecular: 509,03

Espectrometria de masas: 473 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-dg): 0,30-0,33 (2H, m), 0,54-0,58 (2H, m), 1,26 (1H,
m), 1,73-1,78 (2H, m), 1,88-1,93 (2H, m), 2,88 (1H, m), 2,99 (1H, m), 3,13 (1H, m),
3,30-3,35 (2H, m), 3,50 (3H, s), 3,83 (2H, dd, J= 6,9, 7,2 Hz), 4,97 (2H, s), 6,53 (2H, d,
J= 8.2 Hz), 7,17 (1H, 1, J= 8,5 Hz), 7,75 (1H, s), 8,67 (1H, s), 9,11 (1H, s), 11,02 (1H,
s).

Ejemplos 24-5 a 24-10

v

Los compuestos de la tabla 7 fueron preparados de acuerdo con un procedimiento

sintético similar al de los ejemplos 24-1 a 24-4

RE
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Han
g

Estructura

molec.

in

vitro

A3

2103

217,03

I81

(300 MHz, DMSO-d,): 0.25-0.38
(2H, m), 0,50-0,64 (2H, m), 1,29 (6H,
d, J= 6,0 Hz), 1,20-1,32 (IH, m),
1,60-2,00 (4H, m), 2,75-3,05 (2H. m),
3,15-3,40 (3H, m), 3,75-3,92 (2H. m),
4,89 (2H, s), 4,90-5,04 (1H, m), 6,53
(2H, d, J= 8,3 Hz), 7,17 (1H, 1, J=8,3
Hz),7,78 (IH, s), 8,92 (1H, a), 9,25
(1H, a), 10,82 (1H, 5)

2400

23L,U6

2407

31308 [309

493

(300 MHz, DMSO-ds): 0,250,38
(2H, m), 0,51-0,64 (2H, m), 0,95 (6H,
d, J= 64 Hz), 1,17-1,35 (lii. m),
1,63-2,05 (5H, m), 2,75-3,10 (2H, m),
3,10-3,45 (3H, m), 3,75-3,92 (2H, m),
3,99 (2H, d, J= 8,3 Hz), 4,89 (IH, d,
J=15,8 Hz), 4,95 (1H, d, J= 15,8 H2),
6,53 (2H, d, J= 8,3 Hz), 7,17 (1H, t,
J= 8,3 Hz), 7,78 (IH, a), 8,65-9,20
(1H, m), 9,20-9,75 (1H, m), 10,84
(1H, 5)

15 1,17-1,35 (1H, m), 1,60-2,00 (4H,

(300 MHz, DMSO-dg): 0,25-0,37]
(2H, m), 0,52-0,63 (2H, m), 0,97 (9H,

m), 2,75-3,10 (2H, m), 3,10-3,40 (2H,
m), 3,76-3,92 (3H, m), 3,90 (2H, ),
4,89 (1H, d, J= 15,8 Hz), 4,96 (1H, d,
J= 15,8 Hz), 6,53 (2H, d, J= 8,3 Hz),
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A,

G

TI7T(IH 1, J= 83 Ho), 1,77 (IR, s),]
8.65-9,05 (1H, m), 9,25-9,80 (1H, m),
10,83 (IH, 5).

( 3 1 0,330,
(2H, m), 0,56-0,58 (2H, m), 1,26 (IH,
m), 1,76-1,80 (2H, m), 1,90-1,92 (2H,
m), 2,84-2,91 (10H, m), 3,14 (1H, m),
3,83-3,85 (2H, m), 4,64-4,70 (2H, m),
6,51-6,54 (2H, m), 7,16 (1H, t, J= 8,2
Hz), 7,80 (1H, s), 8,47 (1H, 5), 8,97
(IH,. 5), 10,68 (1H, s).

2308 302,02
2300 502,02
2310 I35

466

(300 MHz, DMSO-dg): 0,320,337
(2H, m), 0,56-0,58 (2H, m), 1,10 (3H,
t, J= 13 Hz), 1,27 (1H, m), 1,72-1,91
(4H, m). 2,85-2,95 (2H, m), 3,16 (1H,
m), 3,22-3,27 (2H, m), 3,31-3,33 (2H,
m), 3,82-3,86 (2H, m), 4,99 (2H, s),
6,52 (2H, 4, J= 8,2 Hz), 7,17 (1H, t,
J= 8,2 Hz), 7,78 (1H, 5), 8,96 (1H,. 2),
9,17 (IH, 2), 10,84 (1H, 5).

i

(00 MHz, DMSOdg): 032033
(2H, m), 0,56-0,58 (2H, m), 1,26 (1H,
m), 1,73-1,95 (3H, m), 2,85-2,97 (3H,
m), 3,19-3,34 (4H, m), 3,78-3,86 (2H,
m), 4,98 (2H, a), 6,53 (2H, d, J= 7,9
Hz), 7,16 (1H, ¢, J= 8,3 Hz), 7,46 (1H,
4), 7,78 (1H, s), 8,33 (IH, a), 8,67
(1H, a), 9,12 (1H, 4), 10,80 (1H, 5)

Ejemplo 25-1



10

15

241

1§ X

" H

A uma  suspension de  3-[2-amino-3-formil-6-(2-hidroxifenil)-4-piridinil]-1-
piperidincarboxilato de ferc-butilo (0,86 g, 2,16 mmol) en etanol (25 ml) se afiadid
malonato dietilico (6,93 g, 43,27 mmol) y piperidina (2,4 ml, 21,64 mmol) y se calentd
la mezcla en reflujo durante la noche. Se dejé enfriar la mezcla hasta temperatura
ambiente y, a continuacion, se diluy6é con etanol. El precipitado resultante se recogi6
por filtracidn, se lavd con etanol y se secé a presién reducida proporcionando 5-[1-(terc-
butoxicarbonil)-3-piperidinil]-7-(2-hidroxifenil)-2-oxo-1,2-dihidro- 1,8-naftiridin-3-

carboxilato de etilo en forma de sdlido amarillo (0,752 g, rendimiento; 71%).

A continuacion, el carbamato de ferc-butilo se traté de manera similar a la de la etapa
(3) del Ejemplo 1-1 proporcionando clorhidrato de 7-(2-hidroxifenil)-2-oxo-5-(3-
piperidinil)-1,2-dihidrd-1,8-naftindin-3-carboxilato de etilo.

Peso molecular: 429,91

Espectrometria de masas: 394 (M + H)*
Grado de actividad in vitro: A

Grado de actividad celular: (A549)-B
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RMN-H' (500 MHz, DMSO-d¢): 1,34 (3H, t, J= 7,1 Hz), 1,89-2,07 (4H, m), 2,92-3,00
(1H, m), 3,40-3,44 (1H, m), 3,77 (1H, a), 4,32 (2H, q, J= 7,1 Hz), 6,97-7,01 (2H, m),
7,41 (1H, t, J= 7,25 Hz), 8,01 (1H, s), 8,21 (1H, d, J= 7,25 Hz), 8,62 (1H, s), 8,83 (1H,
a), 9,18 (1H, a), 12,69 (1H, s), 12,96 (1H, s a).

Ejemplo 25-2

(1) A una suspension agitada de 3-[2-amino-6-{2-(ciclopropilmetoxi)-6-[(4-
metoxibencil)oxi]fenil } -3-(hidroximetil)-4-piridinil)- 1-piperidincarboxilato  de  rerc-

10 butilo (1,100 g, 1,863 mmol), que se obtuvo en la etapa (2) del Ejemplo 17-1 en
diclorometano (50 ml) se afladio didxido de manganeso (3,240 g, 37,261 mmol). La
mezcla se agitd a temperatura ambiente durante 3 horas y se filtré a través de celite®. El
fitrado se concentro a presion reducida proporcionando 3-(2-amino-6-{2-
(cicIOprOpilmetbxi)-G-_[(4-metoxibencil)oxi]fenil}-3-fonnil-4-piridinil)-l-

15 piperidincarboxilato de ferc-butilo (0,978 g, rendimiento; 89%).
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(2) A una solucion agitada de 3-(2-amino-6-{2-(ciclopropilmetoxi)-6-[(4-
metoxibencil)oxilfenil} -3-formil-4-piridinil)- 1 -piperidincarboxilato  de  ferc-butilo
(0,500 g, 0,851 mmol), y 2-fluoro-2-fosfoacetato de trietilo (0,350 mi, 1,701 mmol) y
cloruro de litio anhidro (0,072 g, 1,701 mmol) en acetonitrilo (20 ml) se aiadid 1,8-
diazabiciclo[5,4,0]Jundec-7-eno (0,250 ml, 1,701 mmol). La mezcla se agitd a
temperatura ambiente durante 30 minutos y se concentrd a presién reducida. Se extrajo
el producto con acetato de etilo y agua. La fase orgénica separada se lavo con salmuera,
se secO sobre Na;SO,, se filtrd y se concentrd a presion reducida. El producto resuitante
(liquido) se purificé por cromatografia en columna sobre gel de silice (hexano / acetato
de etilo = n proporcionando 3-(2-(2-(ciclopropilmetoxi)-6-[(4-
metoxibencil)oxilfenil }-6-fluor-7-oxi-7,8-dihidro-1,8-naftiridin-4-il)-1-

piperidincarboxilato de rerc-butilo como una espuma (0,261 g, 49%).
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A continuacién, el carbamato de ferc-butilo se traté de una manera similar a la de la
etapa (2) del Ejemplo 21-1 proporcionando un clorhidrato de 7-[2-(ciclopropilmetoxi)-
6-hidroxifenil]-3-fluoro-5-(3-piperidinil)- 1,8-naftiridin-2(1H)-ona.

Peso molecular: 445,93

Espectrometria de masas: 410 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-de): 0,32 (2H, m), 0,55 (2H, m), 1,25 (1H, m), 1,94 (4H,
m), 2,95 (2H, m), 3,65 (1H, a), 6,58 (2H, d, J= 8,2 Hz), 7,23 (1H, ¢, J= 8,2 Hz), 7,97
(1H, s), 8,15 (1H, d, J= 11,4 Hz), 8,64 (1H, ), 9,01 (1H, &), 11,66 (1H, a), 13,02 (1H, d,
J= 5,4 Hz).

Ejemplo 25-3
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(1) Utilizando el compuesto de partida 1G y dcido ferc-butil-4-formilpiperidin-1-
carboxilico, se prepard 4-(2-amino-6-{2-(ciclopropilmetoxi)-6-[(4-
metoxibeacil)oxi)fenil } -3-formil-4-piridinil)-1-piperidincarboxilato de rerc-butilo de
manera similar a la de la etapa (1) del Ejemplo 25-2, A una solucion de 4-(2-amino-6-
{2-(ciclopropilmetoxi)-6-[(4-metoxibencil)oxi]fenil } -3-formil-4-piridinil)-1-
pipenidincarboxilato de rerc-butilo (0,400 g, 0,681 mmol) en alcohol etilico (5,0 mi), se
afladi6 monoamina malonato de etilo (1,780 g, 13,612 mmol y piperidina (0,580 g,
6,806 mmol). La mezcla se calent0 a reflujo durante 12 horas. La mezcla resultante de
la reaccion se.extrajo con acetato de etilo y agua. La fase orgénica se lavd con Na HCO;
y salmuera, se secd sobre Na;SO,, se filtré y se concentro a presién reducida. El
producto resultante (liquido) se purific6 mediante cromatografia_en columna sobre gel
de silice (hexano / acetato de etilo = 1/1 y acetato de etilo 100%) proporcionando 4-(6-
(lminocarbonil)-2-{2-(ciclo_propilmetoxi)-6-[(4-metoxibencil)oxi]felﬁl}-7-oxo-7,8-
dihidro-1,8-naftiridin-4-il)-1-piperidincarboxilato  de terc-butilo como una espuma

amarilla (0,455 g, rendimiento; cuantitativo).
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(2) A continuacién el carbamato de terc-butilo se tratd de manera similar a la de la etapa
(2) del Ejemplo 21-1 proporcionando clorhidrato de 7-[2-(ciclopropilmetoxi)-6-
hidroxifenil]-2-oxo-5-(4-piperidinil)-1,2-dihidro- 1,8-naftiridin-3-carboxamida.

Peso molecular: 470,96

Espectrometria de masas: 435 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular (A549)-B

RMN de 'H (500 MHz, DMSO-de): 0,32 (2H, d, J= 4,7 Hz), 0,57 (2H, d, J= 7,9 Hz),
1,32-1,35 (1H, m), 1,91-2,01 (5H, m), 3,23-3,26 (3H, m), 3,70-3,80 (2H, m), 3,90 (2H,
d, J=6,9 Hz), 6,59 (2H, dd, J= 1,7, 8,3 Hz), 7,26 (1H, t, J= 8,2 Hz), 7,87 (1H, d, J=3,5
Hz), 8,01 (lH,. s), 8,70 (1H, d, J= 12,3 Hz), 8,87 (1H, d, J= 10,7 Hz), 3,99 (1H, d, J=3,4
Hz), 9,06 (14, s), 13,05 (1H, s). '

Ejemplo 254
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(1) A una solucion de (difenoxifosforil)acetato de etilo (1,090 g, 3,403 mmol) en THF
(15 ml) se afiadid 1,8-diazabiciclo[5,4,0]Jundec-7-eno (0,520 g, 3,403 mmol) y Nal
(0,510 g, 3,403 mmol) y despuls se afiadi® una solucién de 3-(2-amino-6-{2-
(ciclopropilmetoxi)-6-[(4-metoxibencil)oxi]-fenil } -3-formil-4-piridinil)-1-
piperidincarboxilato de ferc-butilo (1,000 g, 1,701 mmol), obtenido en la etapa (1) del
Ejemplo 25-2, en THF (5 ml). La mezcla se agitd & 0°C durante 1,5 horas y se enftid
con una solucion saturada de NaHCO; en agua. La mezcla se extrajo con acetato de
etilo, y el extractose lavd con salmuera, se secd sobre NaySO;, se filtrd y se concentrd &
presion reducida. El producto se purificd mediante cromatografia en columna sobre gel
de silice (hexano / sacetato de etilo = 3/2 a 1/2) proporcionando 3-(2-{2-
(ciclopropilmetoxi)-6-[(4-metoxibencil)oxi]fenil }-7-oxo0-7,8-dihidro-1,8-naftiridin-4-il)-
1-piperidincarboxilato de ferc-butilo en forma de sélido amorfo (0,276 g, 27%).
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(2) A una solucion agiteda de  3-(2-{2-(ciclopropilmetoxi)-6-[(4-
metoxibencil)oxi]fenil } -7-oxo0-7,8-dihidro-1,8-naftiridin-4-il)-1-piperidincarboxilato  de
terc-butilo (0,260 g, 0,425 mmol) en 1,4-dioxano (2 ml) se afladié HCI 4 N en dioxano
(2 ml). Se agit6 la mezcla a temperatura ambiente durante la noche, y se diluyd con
acetato de etilo. El precipitado resultante se recc.gi¢ por filtracion, se lavé con etanol, y
se secd a presion reducida proporcionando clorhidrato de 7-[2-(ciclopropiimetoxi)-6-
hidroxifenil]-5-(3-piperidinil)-1,8-naftiridin-2(1{}-ona en forma de sdlido amarillo
(0,146 g, 80%).

Peso molecular: 427,93

Espectrometria de masas: 392 (M + H)"

Grado de actividad in vitro: A

Grado de actividad cefular: (AS49)-A

RMN de 'H (500 MHz, DMSO-dg): 0,34 (2H, m), 0,58 (2H, m), 1,28 (1H, m), 1,91 (4H,
m), 2,89 (1Y, d a, J= 6,6 Hz), 3,00 (1H, dd, J= 10,4, 12,3 Hz), 3,37 (2H, dd, J= 12,3,

12,6 Hz), 6,57 (2H, d, J= 8,2 H2), 6,67 (1H, d, J= 9,8 Hz), 7,23 (1H, t, J= 8,2 Hz), 7,99
(1H, 5), 8,21 (1H, d, I= 9,8 Hz), 9,02 (1H, 1), 9,14 (1H, a), 12,45 (1H, s a).
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Los compuestos de la tabla 8 se prepararon de acuerdo con un procedimiento sintético

similar al de los Ejemplos 25-1 a 25-4

Tabla 8

E. "

Estructura

In

vitro

AY

25-05

+/2,93

(500 Mz, DMSO-dz): 0,33 (2H, dd, |
J= 4,7, 9,1 Hz), 0,56 (2H, m), 1,25
(1H, m), 1,94 (4H, m), 2,90 (1H, a),
300 (14, t, J= 12,3 Hz), 3,40 (2H, d
a, J= 12,3 Hz), 6,59 (2H, 4, J= 8,2
Hz), 7,27 (1H, t, }= 8,2 Hz), 8,03 (1H,
§), 9,02 (1H, s5), 11,57 (1H, s), 13,32
(1H, a).

2306

432,94

+17

(500 MHz, DMS0-d): 0,32 (2H, dd;]
J= 4,7, 9,1 Hz), 0,57 (2H, m), 1,25
(1H, m), 1,93 (4H, m), 2,89 (1H, d a,
J= 7,3 Hz), 2,97 (1H, dd, J= 114,
11,7 Hz), 3,39 (2H, t, J= 14,5 Hz),
6,59 (2H, d, J= 8,5 Hz), 7,26 (1H, 1,
J= 8,5 Hz), 8,00 (1H, s), 8,81 (1H, a),
9,01 (1H, s), 9,26 (1H, a), 11,66 (1H,
5), 13,13 (1H, s).




Mt
ytf

250

56810332 A [A (300 MHz, DMSO-d,): 0,32 (ZH, m), |
0,57 (2H, m), 1,25 (1H, m), 1,95 (4H,
m), 2,93 (1H, d a. J= 11,0 Hz), 3,06
(1H, dd, J= 11,0, 12,0 Hz), 6,58 (2H,
dd, J=2,5,8,2 Hz), 7,25 (1H, 1, }=8.2
Hz), 7,64 (2H, t, I= 7,6 Hz), 7,74 (IH,
t, J= 7,6 Hz), 8,04 (3H, m), 8,85 (IH,
a), 9,01 (1K, s5), 9,35 (1H, 2), 11,47
(1H, a), 12,93 (1H, )

135 [A |[A (300 MHz, DMS0-dy): 0,373 (2H, m), |
0,58 (2H, m), 1,28 (1H, m), 1,90 (4H,
m), 291 (1H. d, J= 11,3 Hz), 3,06
(1H, dd, J= 11,3, 12,3 Hz), 6,59 (2H,
d, J= 8,2 Hz), 7,26 (1H, , J=82Hz),
7,90 (1H, d, J= 3,5 Hz), 8,06 (IH, 5),
8,81 (1H, a), 9,00 (1H, d, J= 3,5 Hz),
9,02 (1H, s), 9,31 (1H, 2), 11,80 (1H,
a), 13,07 (1H, 5).

Ejemplo 26-1

A\ 7

(1) A una suspension fria (0°C) de 5-[1-(rerc-butoxicarbonil)-3-piperidinil]-7-(2-
5 hidroxifenil)-2-oxo-1,2-dihidro-1,8-naftiridin-3-carboxilato de etilo (0,050 g, 0,101
mmol) en THF (2,0 ml) en atmésfera de argén se afiadié LiBH, (0,004 g, 0,20 mmol).
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Se dej6 calentar la mezcla hasta temperatura ambiente y se continud agitando durante 3
horas. La mezcla resultante se enfrié con agua, y se repartié entre acetato de etilo y una
solucién saturada de cloruro de amonio. La fase orginica separada se lavd con agua y
salmuera, se secd sobre Na,;SO;, se filtrd y se concentr a presidn reducida. E! producto
se purifico mediente cromatografia en columna sobre gel de silice (hexano: acetato de
etilo = 3,2) proporcionando 5-[1-(terc-butoxicarbonil)-3-piperidinil]-7-(2-hidroxifenil)-
2-ox0-1,2,3,4-tetrahidro-1,8-naftiridin-3-carboxilato de etilo. (0,027 g, rendimiento;

54%).
Nj\aJ< NH HO
N
[ |
N

2) El 5-[1-{terc-butoxicarbonil)-3-piperidinil]-7-(2-hidroxifenil)-2-0x0-1,2,3,4-
tetrahidro-1,8-naftiridin-3-carboxilato de etilo (0,024 g, 0,048 mmol) se traté en
condiciones dcidas de manera similar a la descrita en el Ejemplo 1-1 proporcionando 7-
(2-hidroxifenil)-2-oxo0-5-(3-piperidinil)-1,2,3,4-tetrahidro- 1,8-naftiridin-3-carboxilato

de etilo (0,019 g, rendimiento; 91%).

Peso molecular: 43 1,9.2

Espectrometria de masas: 396 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celulaR: (A549)-A

RMN de 'H (500 MHz, DMSO-dg): 1,16-1.21 (3H, m), 1,83-1,95 (4H, m), 2,87-2,94
(1H, m), 3,18-3,37 (6H, m), 4,12-4,17 (2H, m), 6,90-6,93 (2H, m), 7,29 (1H, t, J= 7,88
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Hz), 7,73 (1H, s), 8,03 (1H, d, J= 7,88 Hz), 8,81-8,90 (1H, m), 9,23-9,30 (1H, m), 11,33
(1H, s).

Ejemplo 26-2

5

A una solucion fria (0°C) de 4-(6-(aminocarbonil)-2-{2-(ciclopropilmetoxi)-6-[(4-
metoxibencil)oxi]fenil } -7-oxo-7,8-dihidro-1,8-naftiridin-4-il)- 1 -piperidincarboxilato.
(0,200 g, 0,305 mmol) que se obtuvo en la etapa (1) del Ejemplo 25-3, en alcohol
metilico (5,0 ml) en atmésfera de argon se afladio NaBH, (0,010 g, 0,367 mmol). La

10 mezcla se dejo calentar hasta temperatura ambiente y se continud agitando durante 12
horas. La mezcla de la reaccion se enftié con agua y se extrajo con acetato de etilo. La
fase orgénica separada se lavd con salmuera, se secd sobre Na;SO, se filtrd y se
concentr6 a presibn reducida proporcionando  4-(6-(aminocarbonil)-2-{2-
(ciclopropilmetoxi)-6-[(4-metoxibencil)-oxi]fenil } -7-ox0-5,6,7,8-tetrahidro-1,8-

15 naftiridin-4-il)-1-piperidincarboxilato de ferc-butilo, (0,133 g, rendimiento; 67%).
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A una solucién agitada de 4-(6-(aminocarbonil)-2-{2-(ciclopropilmetoxi)-6-{(4-
metoxibencil)-oxi]fenil }-7-oxo-5,6,7,8-tetrahidro- 1,8-naftiridin-4-il)-1-
piperidincarboxilato de ferc-butilo (0,120 g, 0,187 mmol) en 1,4-dioxano (3 ml) se
afiadio HCl 4 N en dioxano (1 ml). La mezcla se agitd a temperatura ambiente durante 2
horas. El precipitado resultante se recogioé por filtracién, se lavo con acetonitrilo y se
secO a presion reducida proporcionando clorhidrato de 7-[2-(ciclopropilmetoxi)-6-
hidroxifenil]-2-oxo-5-(4-piperidinil)-1,2,3,4-tetrahidro-1,8-naftiridin-3-carboxamida.

(0,080 g, rendimiento; 90%).

Peso molecular: 472,98

Espectrometria de masas: 437 (M + H)*

Grado de activi;lad invitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-dg): 0,33 (2H, d, J= 4,4 Hz), 0,60 (2H, d, J= 6,3 Hz),
1,33-1,39 (1H, m), 1,77-1,91 (5H, m), 3,06-3,1C (2H, m), 3,20 (3H, d, J= 8,2 Hz), 3,86
(2H, dd, J= 2,2, 7,1 Hz), 6,53 (2H, dd, J= 8,2, 7,0 Hz), 7,16 (1H, t, J= 8,2 Hz), 7,20 (1H,
s), 7,56 (1H, s), 7,84 (1H, s), 11,02 (1H, s).
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Ejemplos 26-3 a 26-6

Los compuestos de la tabla 9 fueron preparados de acuerdo con un procedimiento

similar al de los Ejemplos 26-1 a 26-2.

Tabla 9

J. n® | EStructura Peso [Masa |In ASIS [RMN
molec vitro
2503 o 502,02 (386 |A A (300 MHz, DMSO-dg): 0,31-0,36]

: (24, m), 0,56-0,60 (2H, m), 1,17
(3H, t, I= 7,2 Hz), 1,26 (1H, m),
1,82-1,90 (4H, m), 2,84-2,89 (2H,
m), 3.23-3,39 (6H, m), 3,80-3,89
(2H, m), 4,16 (2H, q, J= 7,2 Hz),
6,52 (2H, d, J= 8,3 Hz), 7,16 (1H, t,
J= 8,3 Hz), 7,85 (IH, 5), 9,17 (1H,
a), 9,39 (1H, a), 11,17 (1H, s).
=11 302.02 (466 |A A (500 MAz, DMSO-d,): 0,30-0.33
(2H, m), 0,56-0,59 (2H, m), 1,17
“~ (3H, t, J= 7,2 Hz), 1,36 (1H, m),
1,86-1,92 (4H, m), 3,06-3,09 (2H,
m), 3,18-3,23 (2H, m), 3,30-3,38
(3H, m), 3,80 (1H, m), 3,85-3,87
(2H, d, J= 7,0 Hz), 4,12 (2H, q, J=
7.2 Hz), 6,51 (1H, d, J= 8,2 Hz),
-~ 16,53 (1H, d, J= 8,2 Hz), 7,16 (1H, 1,
J= 8,2 Hz), 7,83 (1H, 5), 8,96 (1H,
2), 9,03 (1H, a), 11,16 (1H, 5).
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2605 INIWIT (A A G : 0,36 (2H,
m), 0,60 (2H, m), 1,30 (IH, m),
1,73-1,94 (4H, m), 2,94 (2H. m).
6,52, 6,53 (2H, d x 2, J=8.2 Ha).
7,16 (1H, t, J= 8,2 Hz), 7,22, 7,23
(IH,ax2),754,759(IH,asx2),
7.85, 7.87 (1H, s x 2), 8,86 (1H, a),
9,15 (1H, a), 11,04, 11,04 (1H, s x
2).

o P0IBT [A A (300 MHz, DMSO-d¢): 0.93 (OH, 1,
J=73 H2), L,17(3H,1d. J=3,5,7,2
f Hz), 1,74-1,79 (3H, m), 1,85-1,91
(3H, m), 2,87-2,89 (2H, m), 3,34-
3,40 (3H, m), 3,80-3,85 (1H, m),
3,93-3,97 (2H, m), 4,14 (2H. q, J=
7.2 Hz), 6,52 (IH, d, J= 82 H2),
6,57 (1H, d, J= 8,5 Hz), 7,17 (1H,1,
J= 8,2 Hz), 7,65 (1J, s), 8,86 (IH,
a), 9,15 (1H, a), 11,13 (1H, 5).

2006

Ejemplo 27-1

Una solucion de clorhidrato de 7-(hidroxifenil)-2-oxo-5-(3-piperidinil)-1,2,3,4-
5 tetrahidro-1,8-naftiridin-3-carboxilato de etilo (0,012 g, 0,023 mmol) que se obtuvo en
la etapa (2) del Ejemplo 26-1, en HCI i,SN (3,0 ml), se calento a reflujo durante 4
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horas. Después de enfriarse & temperatura ambiente, la mezcla se concentrd a presion
reducida. El producto se lavo con acetonitrilo y se secd a presidn reducida
proporcionando clorhidrato de 7-(2-hidroxifenil)-5-(3-piperidinil)-3,4-dihidro-1,8-
naftiridin-2(1H)-ona (0,007 g, rendimiento; 70%).

Peso molecular: 359,86

Espectrometria de masas: 324 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: {(A549)-A

RMN de 'H (500 MHz, DMSO-ds): 1,83-1,94 (4H, m), 2,57-2,64 (2H, m), 2,89-3,01
(3H, m), 3,19-3,37 (4H, m), 6,88-6,93 (2H, m), 7,28 (1H, t, = 8,2 Hz), 7,69 (1H, ),
8,01 (1H, d, J=7,9 Hz), 8,90 (1H, a), 9,16 (1H, a), 10,99 (1H, 5).

Ejemplos 27-2 2 27-5

Los compuestos de los Ejemplos 27-2 a 27-5 se sintetizeron de manera similar & la

descrita en el Ejemplo 27-1

Los compuestos de la tabla 10 se prepararon de acuerdo con un procedimiento similar al

del Ejemplo 27-1
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Ej n° | Estructura

molec

in

viltro

2i-vi

41794

382

(300 MHz, DMSO-d): 0.9¥ OH 1|
J= 1,5 Hz), 1,72-1,80 (2H, m),
1,87-1,89 (4H, m), 2,59-2,61 (2H,
m), 2,88-2,91 (24, m), 2,99-3,02
(2H, m), 3,26-3,33 (2H, m), 3,43
(1H, m), 3,95 (2H, m), 6,54 (1H, d,
J= 8.2 Hz), 6,58 (H, d, J= 7,9 Ha),
7,18 (IH, t, J= 7,4 H2), 7,64 (IH,
$), 9,26 (1H, a), 10,84 (1H, 5),

21405

429,95

394

(300 MHz, DMS0-d,):0,320,37]
(2H, m), 0,56-0,62 (2H, m), 1,29
(IH, m), 1,75-1,83 (4H, m), 2,57-
2,61 (2H, m), 2,88 (1H, m), 2,96-
3,01 (2H, m), 3,33-3,36 (4H, m),
3,82-3,87 (2H, m), 6,52 2H, d, =
7.9 Hz), 7,15 (1H, t, J= 1,9 Hz),
7,83 (I1H, s), 9,07 (IH, a), 10,81
(1H, s5).

27144

329,95

394

" 13,08 (2H, m), 3,18 (1H, m), 3,38-

(500 MHz, DMS0-ds): 0,310,343
(2H, m), 0,57-0,60 (2H, m), 1,33
(1H, m), 1,81-1,85 (2H, m), 1,90-
1,93 H, m), 2,57 2H, t, J= 7,2
Hz), 2,99 (2H, t, J= 7,2 Hz), 3,06-

3,40 (2H, m), 3.85 (2H, d, J= 6.9
Hz), 6,52 (2H, d, J= 7,9 Hz), 7,15
(H, t, = 82 Hz), 7.80 (1H, s),
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837 (IH, a), 8,77 (TH, a), 10,30
(1H, s).

27405

417,94

J= 73 Hz), 1,80-1.84 (ZH, m),
2,57-2,59 (2H, m), 2,99-3,08 (4H,
m), 3,12 (1H, m), 3,36-3,39 (2H,
m), 3,97 (2H, 1, J= 7,7 Hz2), 6,52
(1Y, d, J= 8,2 Hz), 6,57 (1H, d, J=
8,5 Hz), 7,18 (1H, t, J= 82 H2),
7.59 (1H, s), 9,03 (2H, a), 10,80
(1H, s).

Ejemplo 28-01

A una solucion agitada de 7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-5-(3-piperidinil)-3,4-

dihidro-1,8-naftiridin-2(1H)-ona (0,029 g, 0,074 mmol), que se obtuvo en el Ejemplo

27-3, en THF (1,5 mi), se afiadi6 gota a gota Vitride® (tolueno disuelto al 70%, 0,500

ml). La mezcla se agitd con acetato de etilo a 65°C durante 1 hora. Después de enfriar

hasta temperatura ambiente, la mezcla se inactivo con una solucién saturada de tartrato

de sodio y potasio. La mezcla se extrajo con acetato de etilo y agua. La fase orgénica

separada se lavd con salmuém, se secO sobre NaaSQOy, se filtrdé y se concentro a presién

reducida. El producto resultante se purifico mediante TLC preparativa (cloroformo /
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metanol =4/1) proporcionando 3-(ciclopropilmetoxi)-2-[4-(3-piperidinil)-5,6,7,8-

tetrahidro-1,8-naftiridin-2-il]fenol. (0,003 g, rendimiento; 11%).

Peso molecular: 379,51

Espectrometria de masas: 380 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A459)-A

RMN de 'H (500 MHz, CDCls): 0,42 (2H, m), 0,68 (2H, m), 1,35 (1H, m), 1,91 (1H, d,
J= 12,0 Hz), 1,98 (2H, m), 2,63 (1H, dt, J= 2,8, 12 Hz), 2,77 (3H, m), 2,86 (1H, m),
3,11 (2H, dd, J= 2,3, 10,5 Hz), 3,40 (2H, dt, ]= 2,8, 5,4 Hz), 3,83 (2H, d, J= 6,9 Hz),
4,75 (1H, s a), 6,38 (1H, dd, J= 1,3, 8,2 Hz), 6,59 (1H, dd, J= 1,3, 8,2 Hz), 7,09 (1H, t,
J=8,2 Hz), 7,78 (1H, s), 14,69 (11], a).

Ejemplo 29-01

X

(1) A wuna solucion agitada de 3-(2-amino—6-{_2_:_(_ciclopropilmeto:d)—6—[(4—
metoxibencil)oxi]fenil } -3-formil-4-piridinil)-1-piperidincarboxilato = de  ferc-butilo.
(0,100 g, 0,170 mmol), que se obtuvo en la etapz (1) del Ejemplo 25-2, y nitroacetato de
etilo (0,060 ml, 0,510 mmol) en etanol (5 ml) se afiadié piperidina (0,050 ml, 0,510
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mmol). Se agitd la mezcla a 75°C durante 18 horas y se concentr§ a presion reducida. El
residuo se extrajo con acetato de etilo y agua. La fase orgénica separada se lavd con
salmuera, se secO sobre Na;SOy, se filtrd y se concentrd a presion reducida. El residuo
resultante (liquido) se purific6é mediante cromatografia en columna sobre gel de silice
(hexano / acetato de etilo = 3/1 - 3/2) proporcionando 3-(2-{2-(ciclopropilmetoxi)-6-
[(4-metoxibencil)oxi]fenil } -6-nitro-7-oxo-7,8-dihidro-1,8-naftiridin-4-il)-1-
piperidincarboxilato de ferc-butilo. (0,105 g, rendimiento; 94%).

(2) A una mezcla agiteda de 3-(2-{2-(ciclopropilmetoxi)-6-[(4-metoxibencil)oxi}fenil } -
6-nitro-7-oxo-7,8-dihidro-1,8-naftiridin4-il)-1-piperidincarboxilato = de  ferc-butilo
(0,085 g, 0129 mmol), polvo de hierro (0,300 g), etanol (4,5 ml) y agua (0,5 ml) se
afiadié cloruro de amonio (0,100 g). La mezcla se agité a 85°C durante 30 minutos.
Después de enfriar a temperatura ambiente, se filtrd la mezcla a través Celite®. El
filtrado se cont;e:nré-a presién reducida. El residuo se extrajo con acetato de etilo y
agua. La fase orgénica separade se lavo con salmuera, se sectd sobre SO4Na; se filtro y
se concentrd a presién reducida proporcionando 3-(6-amino-2-{2-(ciclopropilmetoxi)-6-
[(4-metoxibencil)oxi]-fenil }-7-oxo-7,8-dihidro-1,8-naftiridin-4-il)-1-

piperidincarboxilato de ferc-butilo (0,068 g, rendimiento; 84%).

q'b(
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(3) A continuacién se elimin6 el resto bencilo y el carbamato de ferc-butilo de forma
similar a la descrita en la etapa (2) del Ejemplo 25-4, proporcionando un clorhidrato de
3-amino-7-{2(ciclopropilmetoxi)-6-hidroxifenil]-5-(3-piperidinil)- 1,8-naftiridin-2( 1 H)-

ona

Peso molecular; 442,95

Espectrometria de masas: 407 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-ds): 0,35 (2H, m), 0,62 (2H, m), 1,32 (1H, m), 1,73 (1H,
ddd, J=4,1, 8,2, 8,2 Hz), 1,93 (3H, m), 2,90 (1H, dd, J= 11,7, 12,3 Hz), 3,11 (1H, dd, J=
11,0, 11,7 Hz), 6,54 (21, d, J= 8,2 Hz), 6,93 (1H, s), 7,17 (1H, t, J= 8,2 Hz), 7,99 (1H,
s), 9,10 (1H, a), 9,28 (1H, a), 12,55 (1H, s).

Ejemplo 29-2

261 q’LL
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A una solucibn agitade de  3-(6-amino-2-{2-(ciclopropilmetoxi)-6-[(4-
metoxibencil)oxi]fenil }-7-0x0-7,8-dihidro-1,8-naftiridin-4-il)-1-piperidincarboxilato  de
terc-butilo (0,068 g, 0,109 mmol), que se obtuvo en la etapa (2) del Ejemplo 29-1, y
trietilamina (0,05 ml, 0,327 mmol) en cloruro de metileno (3 ml) se afiadieron cloruro
de benzoflo (0,01 ml, 0,109 mmol) y 4-dimetilaminopiridina (0,001 g, 0,01 mmol). La
mezcla se agitd a temperatura ambiente durante 19 horas y se verti6 en agua. La mezcla
se extrajo con acetato de etilo. La fase orginica separada se lavd con salmuera, se secd
sobre Na;SO;, se filtrd y se concentré a presion reducida. El residuo resultante se
purificd mediante cromatografia en columna sobre gel de silice (hexano / acetato de
etilo = 5/1 - 3/2) proporcionando 3-{2-{2-(ciclopropilmetoxi)-6-[(4-metoxi)-
oxibencil]fenil }-7-oxo-[ ! -fenil-metanoil)-amino]-7,8-dihidro-1,8-naftirdin-4-il)-1-

piperidincarboxilato de terc-butilo (0,022 g, rendimiento; 28%).
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A continuacion se eliminé el resto bencilo y el carbamato de ferc-butilo de menera
similar a la descrita en la etapa (2) del Ejemplo 25-4 proporcionando clorhidrato de N-
[7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-2-oxo-5-(3-piperidinil)-1,2-dihidro-1,8-

naftiridin-3-il]-benzamida.

Peso molecular: 547,06

Espectrometria de masas: 511 (M + H)™

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-de): 0,34 (2H, m), 0,59 (2H, m), 1,29 (1H, m), 1,80-2,08
(4H, m), 2,96 (1H, a), 3,18 (1H, dd, J= 11,4, 11,7 H2), 6,59 (2H, d, J:'= 8,2 Hz), 7,23
(1H, t, J= 8,2 Hz), 7,61 (2H, t, J= 7,9 Hz), 7,68 (1H, m), 8,01 (2H, m), 8,04 (1H, s},
8,80 (1H, a), 9,03 (2H, s), 9,61 (1H, s), 13,13 (1H, s). |

Ejemplo 29-3

De manera similar a la del Ejemplo 29-2, se preparé clorhidrato de N-[7-[2-
(ciclopropilmetoxi)-6-hidroxifenil}-2-oxo0-5-(3-piperidinil)- 1,2-dihidro-1,8-naftiridin-3-

il]-benzamida.

Peso molecular; 484,99



264

Espectrometria de masas: 449 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

(500 MHz, DMSO-dg): 0,33 (2H, m), 0,59 (2H, m), 1,28 (1H, m), 1,76 (1H, m), 1,89
5 (1H, m), 1,98 (1H, m), 2,92 (1H, dd, J= 11,4, 12,0 Hz), 3,17 (1H, dd, J=11,0, 12,0 Hz),

6,57 (2H, d, J= 8,5 Hz), 7,21 (1H, t, = 8,5 Hz), 7,99 (1H, s), 8,78 (1H, 2), 8,94 (1H, 5),

9,02 (1H, a), 9,69 (1H, 5), 11,92 (1H, a), 12,93 (1H, s).

Ejemplo 30-1

10
(1) A una solucion agitada de 5-[1-(ferc-butoxicarbonil)-3-pipendinil)-7-{2-
(ciclopropilmetoxi)-6-[(4-metoxibencil}fenil }-2-oxo-1,2-dihidro-1,8-naftiridin-3-
carboxilato de etilo (0,276 g, 0,403 mmol), que se obtuv-o de manera similar a la de la
etzpa (1) del Ejemplo 29-1 utilizando malonato &e dietilo en vez de nitroacetato de etilo,

15 en tetrahidrofurano' (4 m) y agua (1 mililitro) se afiadié hidréxido de litio
monohidratado (0,015 g, 0,605 mmol). La mezcla se agitd a temperatura ambiente
durante 18 horas y se aciduld (pH 3-4) con una solucién enagua de &cido clorhidrico
IN. La mezcla se extrajo con acetato de etilo. La fase orgénica separada se lavd con
salmuera, se secd sobre Na;SO, se filtr0 y se concentrd a vacio proporcionando

20 clorhidrato del &cido 5-[1-(terc-butoxicarbonil)-3-piperidinil]-7-{2-(ciclopropilmetoxi)-
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6-[(4-metoxibencil)oxi]fenil } 2-oxo-5-piperidin-3-il-1,2-dihidro[ 1,8] naftiridin-3-

carboxilico (0,259 g, rendimiento; 98%).

K e

?

(2) Seguidamente se eliminé el resto bencilo y el carbamato de ferc-butilo de manera
similar a la descrita en la etapa (2) del Ejemplo 25-4, proporcionando clorhidrato de
acido 7-(2-ciclometoxipropil-6-hidroxifenil)-2-oxo-5-piperidin-3-il-1,2-dihidro-

[1,8]naftiridin-3-carboxilico.

Peso molecular: 471,94

Espectrometria de masas: 436 (M + H)™

Grado de actividad in vitro; A

Grado de actividad celular; (A549)-B

(500 MHz, DMSO-dg): 0,30-0,33 (2H, m), 0,54-0,55 (2H, m), 1,23 (1H, m), 1,92-1,98
(4H, m), 2,91 (1H, m), 3,04 (1H, m), 3,39-3,41 (3H, m), 3,86-3,89 (3H, m), 6,61 (2H, d,
J=8,5 Hz), 7,27 (1H, 1, J= 8,2 Hz), 8,07 (1H, ), 8,72 (1H, 5), 9,24 (1H, s), 13,74 (1H,
s), 1443 (1H,5).

Ejemplo 31-1
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(1) A una solucién agitade de acido 5-[1-(ferc-butoxicarbonil)-3-piperidinil]-7-{2-

(ciclopropilmetoxi)-6-[(4-metoxibencil)oxi]fenil }-2-oxo-1,2-dihidro- 1,8-naftiridin-3-
carboxilico (0,200 g, 0,305 mmol), que se obtuvo en la etapa (1) del Ejemplo 30-1, y 1-
hidroxibenzotriazol hidratado (0,062 g, 0,457 mmol) en dimetilformamida (4 ml) se
afladié clorhidrato de 1-(3-dimetilaminopropil)-3-etilcarbodiimida (0,070 g, 0,366
mmol). Se agitd la mezcla a temperatura ambiente durante 18 hores, y después se
extrajo con acetato de etilo y agua. La fase organica separada se lavd con salmuera, se
seco sobre Na;SO,, se filtrd y se concentrd a presion reducida. El residuo resultante se
purificO mediante cromatografia en columna sobre gel de silice (hexano / acetato de
etilo = 1/1) proporcionando 3-§2-{2-(ciclopropilmetoxi)-6-[(4-metoxibencil)oxi]fenil } -
7-oxo-6-[propilamino)-carbonil]-7,8-dihidro-1,8-naftiridin-4-il } - 1-piperidincarboxilato
de ferc-butilo (0,129 g, rendimiento; 61%).
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(2) A continuacion se elimin6 el resto bencilo y el carbamato de rerc-butilo de manera
similar a la descrita en la etapa (2) del Ejemplo 25-4 proporcionando 7-[2-
(ciclopropilmetoxi)-6-hidroxifenil]-2-oxo-5-(3-piperidinil)-N-propil-1,2-dihidro-1,8-

naftiridin-3-carboxamida.

Peso molecular: 513,04

Espectrometria de masas: 477 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-A

RMN de 'H (500 MHz, DMSO-dg): 0,33 (2H, m), 0,57 (2H, m), 0,94 (3H, t, J= 7,3 Hz),
1,27 (1H, m), 1,58 (2H, tq, J= 17,3, 7,3 Hz), 1,92 (4H, m), 2,90 (1H, m), 3,06 (1H, t, J=
12,3 Hz), 6,59 (2H, d, J= 8,2 Hz), 7,26 (1H, 1, J= 8,2 Hz), 8,07 (1H, s), 9,01 (IH, ),
9,69 (1K, t, J= 6,0 Hz), 11,80 (1H, s).

Ejemplo 31-2

A una solucién agitada de metanosulfonamida (0,026 g, 0,628 mmol) y trietilamina
(0,030 ml, 0,229 mmol) entolueno (2 ml) se afladié cloruro de trimetilsililo (0,020 ml,
0,229 mmol). La mezcla se agité a 90°C durante 1 hora, y después se concentro a

presion reducida. Al residuo diluido con diclorometano (2 ml) se afiadi6,
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sucesivamente, trietilamina (0,020 mi, 0,155 mmol), 4,4-dimetilaminopiridina (0,002 g,
0,015 mmol), hexafluorofosfato de benzotriazol-1-iloxi-tris(dimetilamino)fosfonio
(0,040 g, 0091 mmol) y écido 5-[1-(terc-butoxicarbonil)-3-piperidinil]-7-{2-
(ciclopropilmetoxi)-6-[(4-metoxibencil)oxi]fenil } -2-oxo-1,2-dihidro-1,8-naftiridin-3-
carboxilico (0,050 g, 0,076 mmol). La mezcla se agit6 a temperatura ambiente durante 6
horas. La mezcla se extrajo con acetato de etilo y agua. La fase orgénica separada se
lavé con salmuera, se secd sobre Na;SOy se filtr6é y se concentr6 a presion reducida. El
residuo resultante se purifico con TLC preparativa (hexano / acetato de etilo = 1/1 x 2)
proporcionando 3-(2-{2(ciclopropilmetoxi)-6-[(4-metoxibencilJoxi]fenil } -6-
{ [(metilsulfonil)-amino]carbonil } -7-oxo-7,8-dihidro-1,8-naftiridin-4-il)-1-

piperidincarboxilato de ferc-butilo (0,024 g, rendimiento; 43%).

A continuacién se elimind el resto bencilo y el carbamato de ferc-butilo de manera
similar a la descrita en la etapa (2) del Ejemplo 25-4 proporcionando clorhidrato de N-
{ [7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-2-oxo-5-(3-piperidinil)-1,2-dihidro-1,8-
naftiridin-3-il}carbonil }metanosulfonamida.

Peso molecular: 549,05

Espectrometria de masas: 513 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular: (A549)-B

&%
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RMN de 'H (500 MHz, DMSO-de): 0,33 (2H, m), 0,55 (2H, m), 1,25 (1H, m), 1,95 (4H,
m), 2,92 (1H, &), 3,06 (1H, t, J= 12,0 Hz), 3,40 (2H, t, J= 11,7 Hz), 3,45 (3H, s), 6,61
(2H, d, J= 8,2 Hz), 7,28 (1H, t, J= 8,2 Hz), 8,09 (1H, s), 8,74 (1H, a), 9,08 (1H, s),
11,62 (1H, g), 12,72 (1H, 2), 13,56 (1H, a).

Ejemplos 31-3 a 31-27

Los compuestos de la tabla 11 se prepararon de acuerdo con un procedimiento sintético

similar al de los Ejemplos 31-1 a 31-2,

Tabla 11
3. n° | Rstructura Peso [Masa [/ [A549 [RMN
molec vitro

3103 P HT (A [A (500 MHz, DMSO-dg): 0,3 (ZH, m), |
0,57 (2H, m), 1,27 (1H, m), 1,92 (4H,
m), 2,91 (3H, d, J=4,7 Hz), 3,05 (1H,
t, J= 1273 Hz), 6,59 (2H, d, 1=8,2 Hz),
7,26 (1H, 1, J= 8,2 Hz), 8,06 (1H, 3),
9,00 (1H, s), 9,53 (IH, q, J= 4,7 Hz),
11,79 (iH, 5)

T Y 0T 3T (A |8 .0, m),

0,57 (2H, m), 1,27 (1H, m), 1,94 (4H,
m), 2,92 (3H, s), 3,00 (3H, s), 6,58
(2H, d, J=8,2 Hz), 7,24 (1H,1,]=8,2
Hz), 8,00 (1H, s), 8,19 (1H, s), 8,58
(1H, a), 9,10 (IH, a), 11,84 (1H, a),
12,72 (1H, s).
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{300 MHz, DMS0-dg): 0.33 (ZH, m),
0,57 (2H, m), 1,25 (1H, m), 1,89 (SH,
m), 2,90 (1H, m), 2,98 (lH. dd.
J=11,4, 12,6 Hx), 6,58 (2H, d, J= 8,2
Hz), 7,24 (1H, 1, J= 2,5 Hz), 8.00 (1H,
s), 8,22 (1H, d, J= 2,5 Hz), 8,46 (1H,
a), 9.05 (1H, a), 11,82 (1H, a). 12.74
(1H, s).

(500 MHz, DMS0-):0,33 (ZH, m), |
0,57 (2H, m), 1,27 (1H, m), 1,92 (4H,
m), 2,91 (iH, m), 3,06 (1H, 1, J= 12,3
Hz), 4,61 (2H, d, J= 6,0 H2), 6,59
(2H, d, J= 8,5 Hz), 7,28 (2H, m), 7.37
(4H, m), 8,08 (1H, s), 5,05 (IH, s),
10,07 (1H, t, J= 6,0 Hz), 11,80 (IH,
s).

(300 Mz, DMSO-dy): 0,33 (ZH, m),|
0,57 (2H, m), 1,27 (1H, m), 1,92 (4H,
m), 2,91 (1H, m), 3,07 (1H, ¢, J= 12,3
Hz), 3,50 (2H, m), 3,55 (2H, m), 6,60
(2H, d, }= 8,2 Hz), 7,26 (1H, 1, J= 8,2
Hz), 8,07 (1H, s), 9,02 (1H, s), 5,78
(1H, m), 11,80 (1H, 5).

323,05
ELE 36109
3107 35,4
3108 33105

270
185 [A
LYE] A
493 A
505 A

"11,3, 12,0 Hz), 3,73 (IH, a), 3,88

(300 MHz, DMSO-dg): 0,33 (ZH, m), |
0,57 (2H, m), 1,26 (1H, m), 1,93 (4H,
m), 2,90 (1H, m), 2,98 (iH, dd, J=

(2H, m), 6,58 (2H, d, = 8,2 Hz), 7,24
(1H, t, J= 8,2 Hz), 8,00 (1H, s), 8,63
(1H, a), 9,06 (1H, d a, I= 10,7 Hz),
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llr 1), J . 5).
3109 et G o ST [58 [A- |C (300 MHz, DMSO-4,): 0,33 ZH, m), |

0,57 (2H, m), 1,26 (1H, m), 1,94 (4H,
m), 2,90 (I1H, m), 2,98 (1H, dd, J=
10,7, 11,4 Hz), 3,18 (4H, s a), 3,88
(5H, m), 6,58 (2H, d, J= 8,2 Hz), 7,24
(1H, t, J= 8,2 Hz), 8,00 (1H, s5), 8,38
(1H, s), 9,03-9,21 (3H, a), 11,81 (1H.-
a), 12,78 (1H, ).

3110 o (I [A |A ¢ 0,34 (ZH, m),
0,57 (2H, m), 1,23 (6H, d, J= 6,6 Hz),
1,88-1,99 (4H, m), 2,91 (1H, m), 3,07
(1H, dd, J= 11,0, 12,0 Hz), 4,11 (1H,
dq, J= 6,6, 7,6 H2), 6,59 (2H, d, J=
8,2 Hz), 7,26 (1H, t, J= 8,2 Hz), 8,07
(1H, s), 8,72 (1H, a), 9,01 (1H, s),
9,59 (1H, d, J= 7,6 Hz), 11,80 (1H, a),
13,13 (1H, s).

31-T1 o cn IO [506 [A (A (500 MHz, DMS0-dy): 0,33 (ZH, m), |
0,56 (2H, m), 1,26 (1H, m), 1,88-1,99
(4H, m), 2,85 (6H, s), 3,11 (1H, dd,
J=11,0, 12,3 Hz), 3,75 (2H, 1, }= 5,7
Hz), 6,59 (2H, d, J= 8,2 Hz), 7,27
(1H, t, J= 8,2 Hz), 8,07 (1H, s), 8,83
(1H, a), 9,01 (1H, s), 9,14 (1H, a),
9,66 (1H, a), 9,83 (1H, t, J= 6,0 Hz),
‘11,75 (1H, 5), 13,18 (1H, 5).

{
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31-12

»l

{500 MHz, DMS0-dgY: 0,33 (2H, m), |
0,57 (2H, m), 1,26 (1H, m), 1,88-1,99
(4H, m), 2,92 (3H, dd, J= 5,4, 10,7
Hz), 3,07 (IH, t, J= 12,3 Hz), 4,74
(1H, ddd, J= 6,9, 6,9, 12,6 Hz), 6,59
(2H, d, I= 8,2 Hz), 7,19 (2H, m), 7,28
(3H, m), 8,06 (1H, 5), 9,03 (1H, s),
9,91 (1H, d, J= 6,9 Hz), 11,76 (1H, 5),
13,09 (1H, a).

31-13

637,18

(1))

(500 MHz, DMS0-dgy: 0,32 (2H, m),
0,56 (2H, m), 1,25 (1H, m), 1,88-1,97
(4H, m), 2,90 (1H, m), 3,05 (1H, ¢, J=
12,3 Hz), 6,33 (IH, d, J= 7,9 Hz),
6,60 (2H, d, J= 8,2 Hz), 7,28 (3H, m),
7,38 (8H, m), 8,04 (1H, 5), 9,03 (1H,
5), 10,07 (1H, d, I= 7,9 Hz), 11,69
(1H, 8), 13,20 (1H, a)

3l-14

5/3.11

239

~idd, F= 5,7, 7,6 Hz), 11,78 (1H, a),

(300 Mz, DMSO-de): 0,33 (2H, m), |
0,56 (2H, m), 1,26 (1H, m), 1,53 (3H,
d, J= 6,9 Hz), 1,86-1,98 (4H, m), 2,91
(1H, m), 3,06 (1H, m), 5,19 (1H, dq,
J= 6,9, 7,3 Hz), 6,59 (3H, d, )= 8,2
Hz), 7,28 (2H, m), 7,39 (4H, m), 8,06
(1H, d, J= 2,9 Hz), 8,71 (IH, t a, J=
11,7 Hz), 9,01 (1H, d, J= 2,9 H2),
9,09 (1H, ta, J= 11,7 Hz), 10,11 (1H,

13,16 (1H, s).
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31-13 o 3IT 3% [A [A (suom{z,m

! 0,56 (2H, m), 1.26 (1H, m), 1.53 (3H,
d, J= 6,9 Hz), 1,86-1,98 (4H, m), 2,91
(1H, m), 3,06 (1H. m), 35,19 (IH, dq,
J=69, 7,3 Hz),6,59,6,59 (2H.d x 2,
J= 8,2 Hz), 7,28 (2H, m), 7,39 (4H,
m), 8,06 (1H, d, J= 2,9 Hz), 8,73 (1H,
ta, J= 11,7 Hz), 9,00 (IH, &, J= 2,9
Hz), 9,16 (1H, t a, J= 11,4 Hz), 10,11
(1H, dd, J= 5,7, 7,6 Hz), 11,78 (1H,
g), 13,16 (1H, 5).

JI-18 o 3TI0T[507 [A [B | (300 MHz, DMSO-dg):03F (ZH. m). |
0,57 (2H, m), 1,28 (1H, m), 1,44 (3H,
d, J= 7,3 Hz), 1,88-1,99 (¢H, m), 2,92
(14, m), 3,07 (1H, dd, }= 11,4, 12,0
Hz), 4,53 (1H, m), 6,59, 6,61 (2H, d x
2, J= 8,2 Hz), 7,27 (1H, t, J= 8,2 Hz),
8,08 (1H, s), 8,79 (1H, 2), 9,02 (1H,
s), 9,28 (1H, a), 10,07, 10,08 (1H, d x
2, 1= 6,9 Hz), 13,17 (1H, 5).

317 - 35511539 (A [B (500 MHz, DMS0-dg): 0,33 (2H. m), |
0,56 (2H, m), 1,26 (1H, m), 1,88-1,99
(4H, m), 2,88 (2H, t, J= 7,3 Hz), 3,07
(1H, dd, J= 11,7, 12,0 Hz), 3,63 (2H,
dt, J=6,3, 7,3 Hz), 6,59 (2H, d, }=8,2
Hz), 7,21-7,33 (6H, m), 8,05 (1H, s5),
~18,69 (1H, a), 8,99 (1H, d a, J= 5,1
Hz), 9,01 (14, 5), 9,73 (1H, 1, J=6,3
Hz), 11,74 (1H, s a), 13,11 (1H, 5).
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E1BE) S BIIT 317 A [A & T 0,310, ;
Q m), 0,65-0,77 (2H, m), 0,77-0,92 (1H,
m), 1,32-1,42 (1H, m), 1,78-1,84 (1H,
m), 1,84-1,97 (2H, m), 2,15-2,24 (1H,
m), 2,72 (1H, dd, J= 2,8, 12,0 Hz2),
2,80-2,88 (m, 1H), 3,16-3,26 (1H, m),
3,34-3,46 (2H, m), 3,91 (2H, d, J=6,9
Hz), 595 (2H, s a), 6,42 (1H, dd, J=
1,0, 8,2 Hz), 6,73 (1H, dd, I= 1,0, 8,2
Hz), 7,23-7,26 (1H, m), 8,63 (1H, 5),
8,69 (1H, s), 15,00 (1H, a).

3119 ™ 36713337 [A |C (300 MHz, DMSO-dg): 0.33 (2H, m), |
0,56 (2H, m), 1,02 (2H, m), 1,14-1,26
(4H, m), 1,53 (1H, a), 1,64 (1H, d a,
J= 11,4 Hz), 1,72 (4H, m), 1,93 (4H,
m), 2,92 (1H, a), 3,07 (1H, t, J= 12,0
Hz), 6,59 (2H, 4, J= 8,2 H2), 7,26
(1H, t, J= 8,2 Hz), 8,05 (IH, 5), 8,90
(1H, a), 9,00 (1H, a), 9,01 (1H, ),
9,73 (1H, d, J= 11,7 Hz), 11,74 (1H,
s), 13,12 (1H, a).

31-20 o S30T (3™ [A B (300 MHz, DMS0-dg): 0,33 (ZH. m). |
0,56 (2H, m), 1,27 (1H, m), 1,93 (4H,
S m), 2,91 (1H, m), 3,07 (1H, t, J= 12,0
Hz), 3,39 (2H, a), 3,4 (2H, dd, J=
5,7, 6,0 Hz), 3,56 (2H, dd, J= 5,4, 5,7
1Hz), 6,59 QH, d, I= 82 Hz), 7,26
(1H, ¢, J= 8,2 Hz), 8,07 (1H, ), 9,02
| (14, 5), 9,79 (1, d, J= 5,4 Hz), 11,82
(14, 5), 13,13 (1H, a).




Usr¥
W

(500 MHz, DMSO-d): 0.37 (ZH. m), |
0,58 (2H, m), 0,79 (2H, m), 1,26 (1H,
m), 1,91 (4H, m), 2,93 (2H, m), 3,07
(1H, 1, J= 12,0 Hz), 6,60 (2H, d, J=
8,2 Hz), 7,26 (1H, t, J= 8,2 Hz), 8,06
(1H, s), 8,99 (1H, s), 9,66 (IH, d, J=
4.4 Hz), 11,76 (1H, s). 13,13 (1H, a).

(300 MHz, DMSO-d): 0.33 (ZH m), |
0,56 (2H, m), 1,26 (1H, m), 1,74 (2H,
m), 1,87-2,05 (6H, m), 2,91 (1H, m),
3,05 (1H, t, J= 12,3 Hz), 4,46 (1H,
m), 6,59 (2H, d, J= 8,2 Hz) 7,26 (1H,
t, J= 8,2 Hz), 8,06 (1H, s), 8,99 (IH,
$), 9,84 (1H, d, J=7,6 Hx), 11,79 (IH,
s), 13,13 (1H, a).

31-21 311,03

31-22 523,05 |
31-23 539.08

31-24 ~ 367,13

275
475 A
189 A
303 A
a3l A

(500 MHz, DMSO-dg): 0.33 (2H. i}, |
0,56 (2H, m), 1,26 (1H, m), 1,50 (2H,
m), 1,62 (2H, m), 1,71 2H, m), 1,88-
1,99 (6H, m), 2,92 (1H, m), 3,06 (1H,
L J= 12,0 Hz), 6,59 (2H, d, J= 8,2
Hz), 7,26 (1H, t, J= 8,2 Hz), 8,06 (1H,
s), 9,01 (IH, s), 9,72 (1H, d, J= 6,9
Hz), 11,77 (1H, s), 13,12 (1H, a).

I

(500 MHz, DMS0-&): 0,33 (2H, m}, |
0,56 (2H, m), 1,26 (1H, m), 1,59
(10H, m), 1,87-1,99 (6H, m), 2,90
(14, m), 3,06 (1H, 1, J= 11,7 Hz),
4,07 (1H, m), 6,59 (2H, d, = 8,5 Hz),
7,26 (1H, t, J= 8,5 Hz), 8,06 (1H, s),
9,01 (1H, s), 9,78 (1H, d, J= 7,9 Hz),
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1178 {IH, ), 13,12 (1H, a).
I1-33 ~ PN 1101308 [A A (300 MHz, DMS0-dg): 0,33 (ZH. m), |

0,56 (2H, m), 0,90 (6H, ¢, J=8,2 Hz),
1,27 (1H, m), 1,51 (2H, m), 1,61 (2H,
m), 1,88-1,99 (4H, m), 2,92 (1H, m),
3,07 (1H, t, J= 12,0 Hz), 6,60 (2H, d,
J= 8,2 Hz), 7,26 (1H, 1, J= 8,2 Hz),
8,07 (1H, s), 8,67 (1H, a), 8,98 (1H,
2), 9,03 (1H, 9), 9,54 (1H, &, J= 8,8
Hz), 11,78 (1H, ), 13,12 (1H, a).

31-26 o 569,15 [333 [A |A (300 MHz, DM50-ds): 0,37 (2H. m), |
0,56 (2H, m), 0,90 (6H, t, J= 7,3 Hz),
1,25-1,54 (9H, m), 1,88-1,99 (4H, m),
2,92 (1H, m), 3,06 (1H, t, J= 12,3
Hz), 4,07 (1H, m), 6,59 (2H, d, I= 8,2
Hz), 7,26 (1H, t, J= 8,2 Hz), 8,07 (1H,
5), 8,69 (1H, a), 9,00 (1H, a), 9,03
(1H, 5), 9,51 (1H, d, J= 9,1 Hz), 11,78
(1H, 5), 13,11 (IH, a).

1-27 = 35299 317 (A (A (500 MHz, DMS0-dg): 0,33 (ZH, m), |
0,57 (2H, m), 1,27 (1H, m), 1,88-1,99
(4H, m), 2,92 (1H, m), 3,06 (1H, 1, )=
12,3 Hz), 4,28 (2H, m), 6,60 (2H, d,
J= 82 Hz), 7,27 (1H, t, J= 82 Ha),
8,08 (1H, s), 9,07 (1H, s), 10,12 (1H,
d, J= 6,6 Hz), 11,76 (1H, s), 13,26
TaH, a).

- u

Ejemplo 32-1
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Utilizando fos compuestos de partide 1G, 2B y otros materiales, se prepard 3-(2-amino-
3-ciano-6-{ 2-(ciclopropilmetoxi)-6-[(4-metoxibencil)oxilfenil} -4-piridinil)-1-

piperidincarboxilato de ferc-butilo de manera similar a la de la etapa (1) Ejemplo 1-1.

X X

-~ -~

A una solucién de 3-(2-amino-3-ciano-6-{2-(ciclopropilmetoxi)-6-[(4-
metoxibencil)oxi]fenil } -4-piridinil)-1-piperidincarboxilato de ferc-butilo (0,580 g,
0,999 mmol) en ortoformiato de trietilo (1,2 ml) se afiadié sulfato de amonio (0,004 g,
0,030 mmol) y la mezcla se agito a temperatura ambiente durante la noche y se
concentrd a presion reducida. El residuo se trituré con hexano y éter isopropilico, y se
secO a presion reducida proporcionando 3-(2-{{(1E)-aminometilidino]amino}-3-ciano-
6-{ 2-(ciclopropil-metoxi(-6-[ (4-metoxi-bencil)oxi]fenil } -4-piridinil)-1-

piperidincarboxilato de ferc-butilo en forma de solido marrén (0,543 g, rendimiento;

89%).
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A una solucién de 3-(2-{[(1E)-aminometilideno]amino } -3-ciano-6-{ 2-
(ciclopropilmetoxi)-6-[(4-metoxibencil)oxi]fenil } -4-piridinil)- 1-piperidincarboxilato  de
terc-butilo (0,1805 g, 0,289 mmol) en MeOH (5 ml) y tolueno (5 ml) se afiadio acido
trifluoracético (0,01 ml). La mezcla se dejé durante 20 dias y se concentré a presidn
reducida. Se purificd por cromatografia en columna sobre gel de silice (CH.Cl;/ MeOH
= 50/1 =a 20/1) proporcionando 3-(4-amino-7-{2-(ciclopropilmetoxi)-6-[(4-
metoxibencil)oxi]-fenil } pirido[2, 3-d]pirimidin-5-il)-1-piperidincarboxilato  de  ferc-

butilo en forma de aceite incoloro (0,026 g, rendimiento; 15%).

A continuacién se elimino el resto bencilo y el carbamato de ferc-butilo de manera
similar a la descrita en la etapa (2) del Ejemplo 25-4 proporcionando clorhidrato de 2-
[4-amino-5-(3-piperidinil)pirido[2, 3-d]pirimidin-7-il]-3-(ciclopropilmetoxi)fenol en
forma de polvo.amarillo (0,004 g, 24%).

Peso molecular: 391,48

Espectrometria de masas: 392 (M +H)"

Grado de actividad in vitro: C

Grado de actividad celular: (AS49)-B

RMN de 'H (500 MHz, CDCl3): 0,41-0,47 (2H, m), 0,65-0,77 (2H, m), 0,77-0,92 (1H,
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m), 1,32-1,42 (1H, m), 1,78-1,84 (1H, m), 1,84-1,97 (2H, m), 2,15-2,24 (1H, m), 2,72
(1H, dd, J= 2,8, 12,0 Hz), 2,80-2,88 (m, 1H), 3,16-3,26 (1H, m), 3,34-3,46 (2H, m),
3,91 (2H, d, J= 6,9 Hz), 5,95 (2H, s a), 6,42 (1H, dd, J= 1,0, 8,2 Hz), 6,73 (1H, dd, J=
1,0, 8,2 Hz), 7,23-7,26 (1H, m), 8,63 (1H, s), 8,69 (1H, s), 15,00 (1H, a).

Ejemplo 33-1

e ”

A una solucién de cloruro de oxalilo (3,63 g, 28,6 mmol) en acetonitrilo (5,00 ml) a
temperatura ambiente se afiadi6 DMF (5,00 ml). Después de 10 minutos, se afiadié una
solucion de 2-(4-metoxifenilmetoxi)acetofenona (3,33 g, 13,0 mmol) (compuesto de
partida 1D) en DMF (50ml), y se continud agitando durante la noche. A la mezcla de
reaccién se afiadié malonitrilo (1,03 g, 15,6 mmol) y EtsN (75 ml, 52,0 mmol)
sucesivamente y la m.ezcla de reaccion se vertié en agua y seguidamente se extrajo con
éter. La fase orgénica separada se lavé con salmuera, y se seco sobre Mg SOy, se filtré y
se concentrd a presion reducida. El residuo se purificd- por cromatografia en columna
sobre gel de silice (CHCl;)) proporcionando 2-((2Z)-3-(dimetilamino)-3-{2-[(4-

metoxibencil)—oxi]fe:ﬁl}-2-p1:openilideno)malononitrilo (1,27 g, rendimiento; 27%).
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A una solucién frin (-78°C) de 2-((2Z)-3-(dimetilamino)-3-{2-[(4-metoxibencil)-
oxi]fenil }-2-propenilidina)malononitrilo (1,26 g, 3,51 mmol) en MeOH se afladié NH,
liquido y la mezcla se calentd a 120°C en un tubo cerrado durante la noche. Después de
enfriar a la temperatura ambiente, la mezcla se vertié en agua y la mezcla resultante se
extrajo con acetato de etilo. La fase orgénica separada se lavé con salmuera y se seco
sobre MgSO,, se filtrd y se concentrd a presion reducida. El residuo bruto de purificé
por cromatografia en columna sobre gel de silice (hexano / acetato de etilo = 70/30)
proporcionando 2-amino-6-({2-[(4-metoxibencil)oxi]fenil } nicotinonitrilo (0,050 g,
rendimiento; 4,3%).

-

(o SR

Una mezcla de 2-amino-6-({2-{(4-metoxibencil)oxi]fenil } nicotinonitrilo (0,050 g, 0,151
mmol), acido trifluoracético (3,00 mi), anisol (0,50 ml) y agua (0,50 ml) se agité a
temperatura ambiente durante la noche. La mezcla se diluyd en THF y a continuacion se
afiadié hexano para producir un precipitado. El precipitado se recogié por filtracion y se
lavd con hexano, y seguidamente se seco a presion reducida proporcionando 2-amino-6-

(2-hidroxifenil)nicotinonitrilo. (0,026 g, rendimiento: 82%).

puf
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Peso molecular: 211,23

Espectrometria de masas; 212 (M + H)"

Grado de actividad in vitro: B

Grado de actividad celular: (A549)-B

RMN de 'H (500 MHz, DMSO-dq): 6,87-6,92 (2H, m), 7,31-7,39 (4H, m), 7,94 (1H, d,
)= 83 Hz), 8,01 (1H, d, J=8,3 Hz), 13,38 (1H, s a).

Ejemplo 34-1

(1) A una solucién de 2-(benciloxi)acetofenona (5,66 g, 25 mmol) (compuesto de
partida 1A) en tolueno (40ml) se afiadi6 disulfuro de carbono (6,0 ml, 99,8 mmol) y
yoduro de metilo (10ml, 245 mmol). A la mezcla se afladid hidruro de sodio
(suspensidn del 60%, 2,00 g, 50 mmol) y N,N-dimetilacetamida (10 mi). La mezcla
resultante se agité a temperatura ambiente durante 1 hora y se calent6 a reflujo durante
2 horas. Después de ‘enfrier a la temperatura ambiente, la mezcla de reaccién se reparti¢
entre CH;Cl; y agua. Se separ6 la fase orginica y se lavd con agua, se secd y se
concentrd a presién reducida. El residuo solido se triturd con éter diisopropilico
proporcionando 1-[2-(bencil)fenil]-3,3-bis(metiltio)-2-propen-1-ona en forma de sdlido
amarillo claro (5,17 g, rendimiento; 63%).
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(2) A una suspensién de cianoacetamida (1,27 g, 15,1 mmol) en 2-propanol (50 ml) se

I=

afiadié hidruro de sodio (suspension del 60%, 0,605 g, 15,1 mmol). La mezcla se agitd a
temperatura ambiente durante 10 minutos. A esta mezcla se afiadio en una porcién 1-[2-
(bencil)fenil]-3,3-bis(metiltio)-2-propen-1-ona (5,00 g, 15,1 mmol). La mezcla
resultante se calentdé a reflujo durante 4 horas. Después de enfriar a temperatura
ambiente, la mezcla se diluyé en HCl 1IN, El precipitado resultante de recogid por
filtracién y se lavé con EtOH proporcionando 6-[2-(benciloxi)fenil}-4-(metiltio)-2-oxo-

1,2-dihidro-nicotinonitrilo en forma de sdlido cristalino amarillo (4,43 g, rendimiento;

(3) A una solucién fria (0°C) de 6-[2-(benciloxi)fenil]-4-(metiltio)-2-oxo-1,2-dihidro-
nicotinonitrilo (4,00 g, 11,5 mmol) en CH,Cl, se afiadid dcido m-cloroperbenzoico
(mCPBA) (69%, 3,45 g, 13,8 mmol) en una porcién. La m;zcln de reaccion a 0°C se
agitd a temperatura ambiente durante 1 hora, se enffié con una solucién saturada de

NaHCO; (80 ml) incluyendo Na3$:0; 0,5H;0 (5 g), y se diluyé con CHaCl,. La fase
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orgénica separada se lavd con una solucion de NaHCO;, se secd sobre Na SOy, se filtrd
y se concentrd a presion reducida. El residuo sdlido se triturd con éter diisopropilico
proporcionando  6-[2-(benciloxi)fenil]-4-(metilsulfinil)-2-oxo-1,2-dihidro-nicotinonitrilo

en forma de sélido amarillo (4,00 g, rendimiento; 96%).

(4) Una mezcla de 6-[2-(benciloxi)fenil]-4-(metilsulfinil)-2-oxo-1,2-dihidro-3-
piridinacarbonitrilo (2,97 g, 8,16 mmol), bromoacetamida (1,27 g, 9,21 mmol) y K;CO;
(1,43 g, 10,4 mmol) en DMF {30 ml) se agit6 a 60°C durante 1,5 horas. La mezcla de
reaccion se vertio en agua y el precipitado resultante se recogio por filtracion. El sélido
obtenido se lavd con acetona proporcionando 2-{[6-[2-(benciloxi)fenil]-3-ciano-4-

(metilsulfinil)-2-piridinifJoxi } acetamida en forma de sélida (2,09 g, rendimiento; 61%).

(5) Una  mezcla de 2-{[6-[2-(benciloxi)fenil]-3-ciano-4-(metilsulfinil)-2-
piridinilJoxi}acetamida (300 mg, 0,71 mmol) y morfolina (1,0 ml) se agité a 130°C
durante 1 hora, y seguidame_nte se le afiadi6 agua. El precip.i-it'ldo resultante se recogid
por filtracion y se seco a presién reducida proporcionando 2-{[6-[2-(benciloxi)fenil]-3-

ciano-4-(morfolinil)-2-piridiniljoxi} acetamida en forma de sélido amarillo (304 mg,
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rendimiento; 96%).

(6) A una solucibn de 2-{[6-[2-(benciloxi)fenil]-3-ciano4-(morfolinil)-2-
piridinil]oxi } acetamida (318 mg, 0,72 mmol) en DMF (1 ml) se afiadié K,CO; (198 mg,
1,43 mmol) y la mezcla se agit6 a 130°C durante 24 horas. La mezcla se repartio entre
acetato de etilo y agua. La fase organica se lavd con salmuers, se secod sobre Na;SO, y
se concentré a presion reducida. Se purificé por cromatografiz en columna sobre gel de
silice (hexano /acetato de etilo = 3/1 a 2/1) seguido de una trituracién con éter
diisopropilico proporcionando 2-amino-6-[2~(benciloxi)fenil]-4-

(morfolinil)nicotinonitrilo en forma de s6lido blanco (141 mg, rendimiento; 51%).

Q)
@ﬁ*”‘l‘:
I‘{‘IN

(7) Seguidamente se eliminé el resto bencilo de la misma manera descrita en la etapa (2)
del Ejemplo 1-1. El residuo se triturd con Et;0 y se secé a presibn reducida
proporcionando 2-amino-é-(2-hidro:dfenil)—4-(4-morfolinil)nicotinonitrilo en forma
solida (68 mg, rendimiento; 76%).
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Peso molecular: 296,33

Espectrometria de masas: 297 (M + H)*

Grado de actividad in vitro: B

Grado de actividad celular: (A549)-C

RMN de 'H (300 MHz, DMSO-ds): 3,44-3,54 (4H, m), 3,68-3,78 (4H, m), 6,77-6,90
(3H, m), 7,08 (2H, s a), 7,25-7,35 (1H, m), 7,92-8,00 (1H, m), 13,77 (1H, s).

Ejemplo 34-2
Ha
M
Oy, Me M3
CN N
I = + —
=
> NM,
N o H I ’ - NH,

A una mezcla de 2-{[6-[2-(benciloxi)fenil]-3-ciano-4-(metilsulfinil)-2-piridinil]-
oxi}acetamida (500 mg, 1,19 mmol) que se obtuvo en la etapa (4) del Ejemplo 34-1, y
isonipecotamida (228 mg, 1,78 mmol) en DMF (2 ml) se agitd a 130°C durante 5 horas.
Después de enfriar a la temperatura ambiente, la mezcla se repartié entre acetato de etilo
y agua. La fase orgdnica se lavo con salmuera, se secd sobre Na2SO4 y se concentr6 a
presion l:educida proporcionando  1-{2-(2-amino-2-oxoetoxi)-6-[2-(benciloxi)fenil]-3-

ciano-4-piridinil } 4-piperidincarboxamida en forma sélida (485 mg, rendimiento; 84%).
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Una mezcla de 1-{2-(2-amino-2-oxoetoxi)-6-[2-(benciloxi)fenil]-3-ciano-4-piridinil}-4-
piperidincarboxamida (485 mg, 1,00 mmol) y K:COy (280 mg, 2,03 mmol) en DMF
(2,5 ml) se agitd a 130°C durante 28 horas. Después de enfriar a la temperatura
ambiente, la mezcla se diluyé con agua y el precipitado resultante se recogid por
filtracion. El precipitado se lavé con EtOH y CH;Cl; proporcionando 1-{2-amino-6-[2-
(benciloxi)fenil]-3-ciano-4-piridinil }-4-piperidincarboxamida en forma de solido (119

mg, rendimiento; 28%).

ONH

Seguidamente se elimind el resto bencilo de manera similar a la de la etapa (2) del
Ejemplo 1-1 proporcionando 1-[2-amino-3-ciano-6-(2-hidroxifenil)-4-piridinil}-4-

piperidincarboxamida en forma sélida (19 mg, rendimiento; 36%).

Peso molecular: 337,38

Espectrometria de masas: 338 (M + H)"
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Grado de actividad in vitro: B

Grado de actividad celular: (A549)-C

RMN de 'H (300 MHz, DMSO-dg): 1,58-1,77 (2H, m), 1,77-1,90 (2H, m), 2,30-2,46
(1H, m), 2,98-3,15 (2H, m), 3,97 (2H, d, J= 12,8 Hz), 6,73-6,90 (4H, m), 7,10 (2H, ),
7,22-7,36 (2H, m), 7,94 (1H, d, J= 7,2 Hz), 13,85 (1H, s).

Ejemplo 34-3

S iiliogn:

N W ©

VI Sy

A una solucién de éacido 1-[(benciloxi)carbonil]-3-piperidincarboxilico (3,00 g, 11,4
mmol) y Et;N (1,56 ml, 11,4 mmol) en t-BuOH (30 ml) se afiadié difenilfosforilazida
(DPPA) (2,4-6 ml, 11,4 mmol) y la mezcla se calenté & reflujo durante 21 horas.
Después de enfriar a la temperatura ambiente, la mezcla sc concentré a presion reducida
y ¢l producto se repartié entre acetato de etilo y una solucién en agua de NaHCOs. La
fase orgénica se lavd con una solucion acuosa saturada de NaHCO; y salmuera, se seco
st;bre Na,SO, "y se concentr6 a presién reducida. Se purificé por cromatografia en
columna sobre gel de. silice (hexano / acetato de etilo = 4/1 a 3/1) proporcionando 3-
[(ferc-butoxicarbonil)amino]-1-piperidincarboxilato de bencilo en forma sélida (2,22 g,

rendimiento; 58%).
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Una mezcla de 3-[(ferc-butoxicarbonil)amino]- 1 -piperidincarboxilato de bencilo 2,25 g,
6,73 mmol) y Pd al 10%/C (0,229 g) en EtOH se agit6 a temperatura ambiente en
atmosfera de hidrogeno (1 atm) durante 14 horas. Se separd el catalizador por filtracion
a través de Celite® y el filtrado se concentré a presién reducida proporcionando 3-

piperidinilcarbamato de ferc-butilo en forma sdlida (1,22 g, rendimiento; 91%).

El 3-piperidinilcarbamato de terc-butilo resultante y 2-{[6-[2-(benciloxi)fenil]-3-ciano-
4-(metilsulfinil)-2-piridinilJoxi}acetamida se utilizaron como materiales de partida para
preparar _clorhidrato de 2-amnino-4-(3-emino- 1-piperidinil)-6-(2-

hidroxifenil)nicotinonitrilo de manera similar a la descrita en el Ejemplo 34-1.

U“‘h EHCI

Peso molecular: '345,83

Espectrometria de masas; 310 (M + H)"

Grado de activided in vitro: B

Grado de actividad celular: (A459)-B

RMN de 'H (500 MEz, DMSO-de): 1,59-1,76 (2H, m), 1,82-1,95 (1H, m), 2,02-2,14
(1H, m), 3,27-3,50 (3H, m), 3,90-4,05 (1H, m), 4,08-4,22 (1H, m), 6,80 (1H, s), 6,92
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(1H, t, J= 7,6 Hz), 6,96-7,06 (1H, m), 7,37 (1H, t, J= 6,9 Hz), 7,79 (3H, s a), 8,39 (3H, s
a), 13,25 (1H, s a).

Ejemplo 34-4

50

N N

Una mezcla de 2-{[6-[2-(benciloxi)fenil]-3-ciano-4-(metilsulfinil)-2-piridi-
nifJoxi}acetamida (500 mg, 1,19 mol) que se abtuvo en la etapa (4) del Ejemplo 34-1 y
3-amino-1-piperidincarboxilato de ferc-butilo (555 mg, 2,77 mmol) en DMF (0,6 ml)
se agitd a 130°C durante 24 horas. Después de enfriar hasta temperatura ambiente, la
mezcla se repartio entre acetato de etilo y agua. La fase organica se lavo con agua y
salmuers, se seco sobre Na,SQ,, se filtré y se concentrd a presion reducida. Se purificé
por cromatografia en columna sobre gel de silice (hexano //acetato de etilo = 1/1)
proporcionando 3({2-(metoxicarbamoil)-6-[2-(benciloxi)fenil}-3-ciano-4-
piridinil }amino)-1-piperidincarboxilato de ferc-butilo en forma de espuma (360 mg,

rendimiento; 64%).

Utilizando el compuesto resultante, se prepard clorhidrato de 2-amino-6-(2-
hidroxifenil)-4-(3-piperidinilamino) nicotinonitrilo de manera similer a la descrita en el

Ejemplo 34-2. _ .
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Peso molecular: 345,83

Espectrometria de masas: 310 (M + H)*

Grado de actividad in vitro: A

Grado de actividad celular: (A459)-A

RMN de 'H (300 MHz, DMSO-ds): 1,68-2,06 (4H, m), 2,66-2,96 (2H, m), 3,17-3,38
(2H, m), 4,23 (1H, s a), 6,73 (1H, s), 6,92 (1H, t, J= 7,5 Hz), 7,01 (1H, d, J= 7,5 H2),
7.37 (1H, t, J= 7,5 Hz), 7,55 (3H, &), 7,78 (1H, d, J= 7,5 Hz), 9,20 (2H, s a), 13,20 (1H,
a).

Ejemplos 34-5 a 34-19

Los compuestos de la tabla 12 fueron preparados de acuerdo con un procedimiento de

sintesis similar al del Ejemplo 34-4
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- Estructura

3405

BB 95

Masa |in

vitro

A4SY

(4H, s a), 6,76 (1H, 5), 6,78-6,89 (2H, m),
6,98 (1H, 5 2), 7,28 (1H, 1, J= 7,2 H2), 7,93
(IH, d, J= 7,2 Hz), 13,86 (1H, s a).

o

BT

(300 MHz, DMSO-dg): 145-1.7T (2, m),
1,71-1,87 (1H, m), 1,91 (3H, 5), 1,87-2,02
(IH, m), 2,37-2,54 (IH, m), 2,94-3,08
(1H, m), 3,09 (1H, dd, J= 11,3, 12,8 Hz),
3,88-4,04 (2H, m), 6,76-6,92 (4H, m), 7,01
(2H, s), 7,24-7,33 (1H, m), 7,34 (1H, s a),
7,95 (1H, d, J= 7,2 Hz), 11,92 (1H, a).

3407

Q

31387310

{500 MHz, DMSO-dg): 1,90 (ZH, s a), .98
{ZH, s 2), 2,98 (2H, s a), 3,31 (ZH, s a),
4,07 (1H, s a), 6,67-6,75 (1H, m), 6,90-
6,99 (1H, m), 7,04 (1H, 5 a), 7,30-7,47
(1H, m), 7,63 (1H, s a), 7,81 (3H, a), 8,84
(1H, s ), 9,09 (14, s a), 12,94 (1H, a).

34383

3N

(6] : 2, sa). 3,24
(2H, s a), 3,36 (2H, s a), 3,91 (2H, s a),
4,09 (2H, s a), 6,69 (1H, 5), 6,94 (1H, 1, I=
7,6 Hz), 7,03 (1H, d, }= 7.9 Hz), 7,37 (1H,
1, J=7,9 Hz), 7,68 (1H, d, J= 7,3 Hz), 7,84
(2H. 1), 9,36 (2H, s ), 13,15 (1H, a).
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[3309] em WIIT[29% [A [B  [(500 MHz, DMSO-dy): 3,26 (#H. 5 a), 3,86

(4H, s a), 6,86 (1H, s5), 6,92 (1H, 1, J= 1.5
Hz). 6.93-7,03 (1H, m), 7,36 (1H. 1, J=7.5
| Hz), 7,70 (1H, a), 7,82 (1H, d, J= 7,5 Hz),
9,57 (2H, a).

A A { ): 4,92-307 (2H. m),
3,71 (2H, s a), 6,71 (1H, d, J= 2,8 H2),
6,94 (1H, t, J= 7,6 Hz), 7,03-7,11 (1H, m),
7,38 (1H, 1, J= 7,6 Hz), 7,71 (IH, s a), 7,95
(3H. a), 8,13 (3H, s a), 12,98 (1H, a).

kF S )| JPR0|BY [A |B (500 MHz, DMSO-dy): [,3T-1.95 (ZH. m). |
2,79-2,91 (2H, m), 3,45-3,63 (2H, m), 6,67
(1H, s5), 6,92-6,98 (1H, m), 7,10 (1H, d, J=
8,2 Hz), 7,35-7,43 (1H, m), 7,63 (1H, d, }=

7,6 Hz), 7,85-8,55 (6H, m), 12,80 (1H, a).

H-12 _,H JOB0[2B |A [A (500 MHz, DMSO-dg): 2,55-Z.6T (3H, m); |
3,08 (2H, s a), 3,77 (2H, s 8), 6,73 (1H, 5),
6,94 (1H, ¢, J=17.6 Hz), 7,02-7,11 (1H, m),
7,38 (IH, 1, J= 7,6 Hz), 7,74 (1H, a), 7.96
(2H, u), 9,06 (2H, a), 12,99 (1H, a).

3313 ] 95301360 [A [A (500 MHz, DMSO-dg): 3,IT (2H, s a),

(l/“ CH 3,77-3,93 (2H, m), 4,15-4,23 (2H, m), 6,76
(1H, 5), 6.90-6,98 (1K, m), 7,07 (1H, &, J=
8,2 Hz), 7,33-7,48 (4H, m), 7,55-7,64 (2H,
m),7,66-7,79 (1H, m), 7.98 (3H, 2), 9,57
(2H, s a), 12,97 (1H, 2)
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w4

(300 MHz, DMS0-dy): 0.260,37 (ZH, m), |
0,44-0,55 (2H, m), 1,11-1,20 (1H, m), 2,95
(2H, s a), 3,63 (2H, s a), 3,84 (2H,d, J= 6,9
Hz), 6,51-6,72 (3H, m), 7,26 (1H,t, J=8,4
Hz), 7,75-8,35 (6H, m), 10,39 (lH, a),
12,89 (1H, ).

293
K FRE! IBW[I0 [A
kR £ B[00 |A

{500 MHz, DMS0-dg): 0,26-0.37 (2H, m).|
0,44-0,55 (2H, m), 1,10-1,22 (1H, m), 3,11
(2H,s2),1,742H,52),3,85(2H.d, J=6,6
Hz), 4,18 (2H, s a), 6,50-6,74 (3H; m),
7,22-1,32 (1H, m), 7,39-748 (3H, m),
7,52-1,58 (2H, m), 7,86 y 8,21 (2H, =),
9,21 y 10,35 (2H, a), 12,81 (1H, a).

34-16

Hial 4 [A

34-17

300 MHz, DMS0-4): 0,530.37 GH, m),
0,470,57 (2H, m), 1,22-133 (I, m),
3,41-3,54 (4H, m), 3,83 (2H, d, J= 6,9 Hz).
6,39-6,49 (2H, m), 6,60-7,00 (3H, m), 7,14
(1H, t, J= 8,2 Hz), 7,23 (1H, s 3), 7.43 (2H,
t, J= 7,3 Hz), 7,51 (1H, t, J= 7,3 Hz), 7,80
(2H, d, J=+7,3 Hz), 8,62 (IH, s a), 14,39
(1H, a).

(300 Mz, DMS0-d,): 0,230,386 (2H, m),
0,47-0,58 (2H, m), 1,18-1,30 (1H, m), 2,96
(24, q, = 6,0 Hz), 3,33 (2H, q, J= 6,0 Hz),
3,82 (2H, d, J=6,9 Hz), 6,40-6,48 (2H, m),
6,60 (1H, t, J= 6,0 Hz), 6,76 (2H, s), 7,07
(1H78), 7,13 (IH, 1, J=8,2 Hz), 7,52 (2H, 1,
J= 13 H2), 7,59 (IH, t, }= 7,3 Hz), 7,75
(2H, d, = 7,3 Hz), 7,80 (1H, 1, I= 6,0 Hz),
14,28 (1H, s a).
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(500 MHz, DMSO-d,): 0,26-0,37 (2H, m),
0,50-0,62 (2H, m), 1,22-1,34 (1H, m), 3,35
(4H, s a), 3,83 (2H, d. J= 6,9 Hz), 6,33
(1H, s a), 6,40-6,48 (2H, m), 6,80 (2H, ),
6,85-6,92 (1H, m), 7,10-7,25 (4H,m), 7,37
(2H, d, J= 7,6 Hz), 8,57 (1K, 5), 14,44 (IH,

a).

3319 8L H|IE2

Zy LY, y y 1),
0,60-0,70 (2H, m), 1,21-1,38 (1H, m), 1,96
(3H, 5), 3,40-3,50 (4H, m), 3,84 (2H, d, I=
7,2 Hz), 5,60 (2H, s ), 6,11 (1H, s 0), 6,37
(IH, d, J= 8,3 Hz), 6,53 (1H, d, J=8,3 Hz),
7,13 (IH, t, J= 8,3 Hz), 7,35 (1H, 5), 7,48
(IH, s a), 14,44 (1H, 5 a).

Ejemplo 35-1

> SMe
——.
0~ -

A una suspension de ferc-butéxido de potasio (0,809 g, 6,128 mmol) en THF (5 ml) se

afiadié -una solucion de 1-{2-(ciclopropilmetoxi)-6-[(4-metoxibencil)oxi]-fenil } etanona

(1,00 g, 3,064 mmol) (compuesto de partide 1G) en THF (5 ml) seguido de disulfuro de

carbono (0,23 ml, 3,83 mmol) y yoduro de metilo (0,57 ml, 9,19 mmol) sucesivamente.

La mezcla resultante se agitd a temperatura ambiente durante 40 minutos, y a
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continuacién se repartid entre acetato de etilo y agua. La fase organica se lavé con
salmuera, se secd sobre Na;SO,, se filtrd y se concentrd a presion reducida. Se purifico
por cromatografia en columna sobre gel de silice. (hexano/acetato de etilo = 4/1 a 3/1)
proporcionando 1-{2-(ciclopropilmetoxi)-6-[(4-metoxibencil)oxi]fenil } -3,3-
5 Dbis(metilsulfinil)-2-propen-1-ona en forma de aceite amarillo palido (0,825 g,

rendimiento; 63%).

7 “EMes

A una suspension de NaH (60%, 0,056 g, 1,39 mmol) en THF (3 ml) se afiadié una
solucion de cianoacetato de t-butilo (0,197 g, 1,392 mmol) en THF (1 ml) en una
10 porcion. Después de 10 minutos, se afiadié una solucidén de 1-{2-(ciclopropilmetoxi)-6-
[(4-metoxibencil)oxilfenil } -3,3-bis(metilsulfinil)-2-propen-1-ona (0,500 g, 1,16 mmol)
en THF (3 ml) seguido de dibenzo-18-corona-6 (0,013 g, 0,035 mmol). La mezcla
resultante se calentd a reflujo durante 4 horas. Después de enfriarse a tempematura
ambiente, la mezcla se repartid entre una solucién de acido acético 0,1 N y CH;Cl. Se
15 separd la fase orgénica, se seco sobre Naz;S0,, se filtrd y se concentrd a presién
reducida. El aceite residual se disolvié en 1,2-dicloroetano (1 ml) y icido acético (1 ml)
y se afiadi acetato de amonio (1,20 g, 15,57 mmol). La mezcla se agit6 a 120°C durante
0,5 horas. Después de mﬁigrse a la temperatura ambiente, i; mezcla se repartio entre

acetato de etilo y una solucién acuosa saturada de NaHCO, y salmuera, se seco sobre

20 Na,S0O, se filtro y se concentro & presion reducida. Se purificé por cromatografia en
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columna sobre gel de silice (hexano / acetato de etilo = 4/1 a 3/1) proporcionando 2-
amino-6-{2-ciclometoxipropil)-6-[(4-metoxibencil)oxi]fenil } -4-(metil-
sulfinil)nicotinato de ferc-butilo en forma de aceite amarillo pilido (0,177 g,

rendimiento; 29%).

A una solucibn fria (0°C) de  2-amino-6-{2-(ciclopropilmetoxi)-6-{(4-
metoxibencil)nxi]fenil } -4-(metilsulfanil)nicotinato de zerc-butilo (1,72 g, 3,30 mmol)
en CH;Cl: (20 ml) se aifiadi6 m-CPBA (69%, 0,82 g, 3,30 mmol). La mezcla de
reaccion se agité a 0°C durante 15 minutos, se enfrid con una solucioén saturada de
NaHCOj; (20 ml) que contiene Na;S;0; (1 g). Se separ6 la fase orgénica, se seco sobre
Na;S0;, se filtrd y se concentro a presion reducida. Se purificd por cromatografia en
columna sobre gel de silice /hexano / acetato de etilo = 3/2 a 1/1) proporcionando 2-
amino-6- { 2-ciclometoxipropil)-6-[(4-metoxibencil)oxi]fenil } -4-(metilsulfinil)nicotinato

de ferc-butilo en forma de polvo blanco (1,112 g, rendimiento; 63%).
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Una mezcla de 2-amino-6-{2-ciclometoxipropil)-6-[(4-metoxibencil)oxi]fenil } -4-
(metilsulfinil)nicotinato de ferc-butilo (0,118 g, 0,219 mmol) y etilenodiamina (0,29 ml)
se agitd a 100°C durante 8 horas. Después de enfriarse a temperatura ambiente, la
mezcla se repartid entre acetato de etilo y agua. La fase organica separada se lavd con
salmuera, se secd sobre Na;SQ,, se filtrd y se concentro a presion reducida. E! residuo
se disolvid en CH;Cl; (2 ml) y se afiedid bicarbonato de di-terc-butilo (0,060 g, 0,275
mmol). La mezcla se agitd & temperatura ambiente durante 2 horas y se concentrd a
presion reducida. El residuo se purificd por crometografia en columna proporcionando
2-amino-4-({ 2-[(ferc-butoxicarbonill)amino]etil } amino }-6- { 2-(ciclopropilmetoxi)-6-

[(4-metoxibencil)oxi]fenil}nicotinato de ferc-butilo en forma de espuma (0,121 g,

rendimiento; 92%).

'
)
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A una solucion fria (0°C) de 2-amino-4-({2-[(ferc-butoxicarbonill)amino]etil } amino)-6-
{ 2-(ciclopropilmetoxi)-6-[(4-metoxibencil)-oxi]fenil } nicotinato de ferc-butilo (0,113 g,
0,178 mmol) en THF (5 ml) se afiadié una solucién de Vitride® (3,4 M, 1,0ml, 3,4
mmol). La mezcla se agitd a 0°C durante 0,5 horas, se enfrié con una solucién saturada
5 de acido tartérico sédico potdsico, y seguidamente se repartié entre acetato de etilo y
agua. La fase orgdnica se lavd con salmuera, se secd sobre Na;SO4, se filtré y se
concentro a presion reducida_ proporcionando un sdlido, que se triturd con acetato de
etilo y éter diisopropilico proporcionando 2-{[2-amino-6-{2-(ciclopropilmetoxi)-6-[4-
metoxibencil)-oxi]-fenil } -3-(hidroximetil)-4-piridinilJamino } etilcarbamato  de terc-

10  butilo como un sélido rosado (0,078 g, rendimiento; 78%).

A una solucion fria (0°C) de 2-{[2-amino-6-{2-ciclometoxipropil)-6-[(4-
metoxibencil)oxi]fenil} -3-(hidroximetil)-4-pridinilJamino} etilcarbamato de rerc-butilo
(0,50 g, 0,089 mmol) y EtsN (0,074 ml, 0,531 mmol) en THF (10 ml) se afiadié
15 trifosgeno (0,0-13 g, 0,044 mmol) en una porcién. La mezcla se agité a 0°C durante 1
hora y seguidamente se repartio entre acetato de etilo y agua. La fase orgénica se lavd
con salmuera, se seco sobre Na;SO,, se filtré y se conce::tré a presidén reducida. Se
purificd por cromatografia en columna sobre gel de “s.ilice (acetato de etilo)
proporcionando  2-[(7-{2-(ciclopropilmetoxi)-6-[(4-metoxibencil)-oxi]fenil } -2-oxo-1,4-

20 dihidro-2H-pirido[2,3]oxazin-5-il)amino]etilcarbamato de ferc-butilo en forma de aceite
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incoloro (0,036 g, rendimiento; 69%).

4 YK i

A una solucidn de 2-[(7-{2-(ciclopropilmetoxi}-6-[(4-metoxibencil)-oxi]fenil}-2-oxo-
1,4-dihidro-2H-pirido[2,3-d][1,3]oxazin-5-il)amino]etilcarbamato de ferc-butilo (0,032
g, 0,054 mmol) en 1,4 dioxano (1 ml) se afiadi6 HCl 4 N en 1,4-dioxano (1 ml). La
mezcla se agité a temperatura ambiente durante la noche. El precipitado resultante se
recogi6 por filtracion, se lavo con acetato de etilo proporcionando el clorhidrato de 5-
[(2-aminoetil)amino]-7-[2-(ciclopropilmetoxi)-6-hidroxifenil}-1,4-dihidro-2H-
pirido[2,3-d][1,3]oxazin-2-ona en forma sdlida (0,013 g, rendimiento; 59%).

Peso molecular: 406,87

Espectrometria de masas: 370 (M + H)"

Grado de actividad in vitro: A

Grado de actividad celular; (A549)-A

RMN-H' (500 MHz, DMSO-de): 0,26-0,36 (2H, m), 0,47-0,57 (2H, m), 1,15-1,25 (1H,
m), 2,96-3,07 (2H, m), 3,50-3,60 (2H, m), 3,85 (2H, d, J= 6,9 Hz), 5,45 (2, s a), 6,57
(1H, d, J= 8,2 H2), 6,56-6,68 (1H, m), 6,96 (1H, s a), 7,24 (1H, t, J= 8.,2 Hz), 7,75 (1H,
a), 8,18 (3H, s 2), 10,86 (1H, a).

Ejemplo 35-2
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De manera similar a la del Ejemplo 35-1, se prepard clorhidrato de 5-(2-bencilamino-
etilamino)-6-(2-ciclopropilmetoxi-6-hidroxifenil)-1,4-dihidro-pirido[2,3-d][ 1,3] oxazin-

2-ona

Peso molecular; 497,00

Espectrometria de masas: 461 (M + H)"

Grado de actividad in vitro: A

(500 MHz, DMSO-dg): 0,26-0,35 (2H, m), 0,45-0,58 (2H, m), 1,10-1,28 (1H, m), 3,16
(2H, s a), 3,67 (2H, 2), 3,85 (2H, d, J= 6,8 Hz), 4,13-4,25 (2H, m), 5,43 (2H, s a), 6,50-
6,65 (2H, m), 7,04 (1H, s a), 7,22 (1H, t, J= 8,3 Hz), 7,35-7,50 (4H, m), 7,50-7,65 (3H,
m), 9,44 (2H, a), 10,74 (1H, a).
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Habiendo descrito como antecede la presente invencion se declara como propiedad lo

conte.nido en las siguientes

REIVINDICACIONES

1. Un derivado de piridina de formula (I)

R
R! \R‘
R' » R

en la que R representa

&y

en la que R'! es hidrégeno, alquilo C;, halégeno, hidroxi, alcoxi Cy.a, nitro, amino,
alquil Cy¢-sulfonilamino, alcoxi Cis-carbonilo, alquil C,.s-amino, di(alquil C,.¢)amino,

alcanoil C)¢-amino, fenilalquil Cy.s-amino, fenilsulfonilamino o -O-(CH,).-R'!),

representando n un miimero entero seleccionado de 0 a 6, y R es alquenilo Cas,
benzoilo, difenilmetilé, di(alquil C;.¢)amino, alcanoilo C,.s, alcoxi C)s-carbonilo, o un
anillo saturado o insaturado de 3 a 10 miembros que tiene de 0 a 3 hetero&tomos
seleccionados del grupo formado por S, O y N como heterodtomos y estd opcionalmente
sustituido con alquilo C,5, mono o dihalogenc, alquilo C,¢ sustituido con halégeno,
nitro, ciano, alcoxi C,.s-carbonilo, fenilo, hidroxi, amino, alquil C,-amino, di(alquil C,.

s)amino, &lcanoil C;¢-amino, alcoxi Cy.¢ 0 carbamoilo;
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R? representa hidrogeno o halégeno;

R? representa hidrogeno o 1,2,3,6-tetrahidropiridina,
CRIRMRY

en la que R*' es hidrogeno o alquilo Cy.¢,

R* es hidrogeno, a-aminobencilo, alquilo Cy.s opcionalmente sustituido con uno o dos
sustituyentes seleccionados del grupo formado por hidroxi, amino, fenilo sustituido con
amino, fenilo, fenilo sustituido con halogeno y fenilo sustituido con alcoxi C;¢, 0 un
anillo saturado de 5 a 8 miembros que tiene de O a 3 atomos seleccionados del grupo

formado por S, O y N como heteroatomos y opcionalmente sustituido con alquilo Ci¢, ¥

R*® es hidrogeno, amino, alcoxi Ci.-carbonilamino, alquenil C,.s-oxicarbonilamino,

piperidin-alquil C,4-carbonilamino, piperidinil-alquil C;.4-carbonilamino, o

R* y R® pueden formar, junto con el itomo de carbono adyacente, un anillo saturado
de 5 a 8 miembros que tiene de 0 a 3 heteroitomos seleccionados del grupo formado por
N, O y S como heterodtomos, estando dicho anillo opcionalmente sustituido con
fenilalquilo C,, fenilalquilo C,¢ sustituido con alcoxi C,., alquilo C,¢, amino, ciano,
hidroxi, carbamoilo, carboxi, slquil Cie-amino, alcoxi Cie-carbonilo, di(alquil Ci.
¢)amino, bencilamino, alquil C,¢-sulfonilo, piperidin-alquil C,s~carbonilo o

opcionalmente condensado con benceno;
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NRMR
en la que R* es hidrégeno o alquilo Cy.s, ¥

R es hidrégeno, un anillo saturado de 5 a 8 miembros que tiene de 0 a 3 heteroétomos
seleccionados del grupo formado por N, O y 'S como heterodtomos, o —(CHz)m-

NR*'R**2 (m representa cualquier nimero entero de 1 a 6).
representando R**! hidrégeno, alquilo Ci.¢,

R**? representa hidrégeno, alquilo Cy.s, aleanoile C,, fenilo sustituido con alquilo Ci.,

benzoilo, alcanoilo C,.¢, fenilaminocarbonilo, fenilsulfonilo o

R* y RY pueden formar, junto con el itomo de N adyacente, un anillo heterociclico
saturado de 5 a 8 miembros, y el dicho anillo puede contener como dtomos distintos del
dtomo de N adyacente opcionalmente NH, S u O distintos del dtomo de N adyacente y

estar opcionalmente sustituido con carbamoilo, amino o alquilo C.;

R* representa hidroxicarbonilo, alcanoilo Cig, carbamoilo, nitro, ciano, carboxilo,
alcoxi C,s-carbonilo, alquil C,¢-carbamoilo, alquil C,s-amino, heteroarilo de 5 a 10
miembros-(hidroxi)metilo, heteroarilo de 5 a 10 miembros-alquilo Cis, 0 metilo
sustituido con hidroxi y un anillo ciclico saturado de S a 7 miembros, alquilo Ci¢

opcionalmente sustituido con un sustituyente seleccionado del grupo formado por

ye¥
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hidroxi, alcoxi C)., alquil C,.¢-sulfonilamino, alquil C,.s-carbonilamino, arilo Cs.;0, aril
Cs.10-sulfonilo, aril Cs.jp-sulfanilo, ariloxi Cs.jo, imidazolilo o pirrolidinoxi sustituido

con dioxo,

(CH,),NHCOR", -(CHz),NHC(=S)R"!
en las que p representa cualquier nimero enterode 1 a6y R*! representa alcoxi Ci.,
amino, fenilamino, alquilo C;., alquil C,¢-2mino, di(alquil C;s)amino, cicloalquil Cs.
10-2mino,
R® y R* pueden formar junto con los étomos de carbono en el enillo de piridina,
monocicloalquilo o bicicloalquilo de 4 a 10 miembros opcionalmente interrumpidos por
NH y opcionalmente sustituidos con bencilo, =NH o =0; - -
R’ representa NR¥R¥,
en la que R* es hidrégeno, alquilo C1,
R es hidrégeno, alquilo C,.s, fenilo, bencilo, alcanoilo Cy, 0 NR*R* puede formar

un anillo saturado de, S a 6 miembros que contiene opcionalmente NH u O como otros

heteroatomos distintos del atomo de N adyacente,

R*yR? pueden formar,
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-R*“.CO-NH-
R*-S0,-NH-
R¥-C(=S)-NH-
-R*-CH,-NH-

en las que dicho -R¥. representa -CHR¥'.0-, -CH;-N R¥. _CO-NR¥-., -CH;-
CHR¥'., .CH=CR¥!., (siendo R*' alcanoilo Cy, alquilo Cys, fenilo, alquil Ci.¢-
sulfonilo, cicioalquil Cag-aminocarbonilo, hidrogeno, halégeno, nitro, amino, ciano,
benzoilamino, fenilsulfonilo, carbamoilo, hidroxicarbonilo, alcoxi C,¢-carbonilo, alquil
Ci-12-aminocarbonilo, alquil C,s-aminocarbonilo sustituido con halégeno, alcanoil C,.-
amino, alquil C;¢-amino, di(alquil C,s)aminocarbonilo, di(alquil C;)aminoalquil C,.-
aminocarbonilo, hidrnindenilaminocarbonilo, difenilmetilaminocarbonilo,
pirrolidinocarbonilo, alcoxi Cis-alquil C,¢-aminocarbonilo, morfolinocarbonilo,
piperazinocarbonilo, fenilalquil C;s-aminocarbonilo, hidroxicarbonilalquil C,¢-
aminocarbonilo, cicloalquil Cyg-aminocarbonilo, cicloalquil Csg-alquit Cie-
aminocarbonilo, hidroxialquil C;¢-aminocarbonilo, carboxietilaminocarbonilo, alquil

C¢-sulfonilaminocarbonilo),

-CR*'=N-NH- (R*! es hidrogeno, amino o alcanoil C;.¢-amino),

-CR*3=N-C=N- (R*? es hidrégeno o amino).
o una de sus sales.

2, El compuesto o una de sus sales de acuerdo con la reivindicacién 1, en la que:

et
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R! representa
H H H
SN
or oy -
=N \_4
’ 0

en Ia que R es hidrégeno, alquilo C.¢, halégeno, hidroxi, alcoxi Cy.12, amino, alcanoil

5 Cj¢-2mino, fenilalquil C;.¢-amino, fenilsulfonilamino o —O-(CH2)-R'"!,

representando n un mimero entero seleccionado de 1 a 6, y R es alquenilo Cas,
benzoilo, difeni!metilo, di(alquil C,¢)amino, alcanoilo C,s, alcoxi C,.¢-carbonilo, o un
anillo saturado o insaturado de 3 a 10 miembros que tiene de 0 a 3 heteroatomos
10 seleccionados del grupo formado por S, O y N como heteroitomos y esta opcionalmente
sustituido con alquilo C,5, mono o dihalégeno, alquilo C,¢ sustituido con halégeno,

nitro, ciano, alcoxi C;.s-carbonilo, fenilo;
R? representa hidrégeno;
15
R? representa hidrégeno o 1,2,3,6-tetrahidropiridina,
_CRJIR31R33 *

20 enla que R*! es hidrégeno o alquilo Cy.¢,

R* es hidrogeno, a-aminobencilo, alquilo C;.5 opcionalmente sustituido con uno o dos

sustituyentes seleccionados del grupo formado por hidroxi, amino, fenilo sustituido con
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amino, fenilo, fenilo sustituido con halégeno y fenilo sustituido con alcoxi Ci, 0 un

anillo seturado de 5 a 8 miembros que tiene de 0 a 3 &tomos seleccionados del grupo

formado por S, O y N como heterodtomos y opcionalmente sustituido con alquilo Cy., ¥

R* es hidrogeno, amino, alcoxi C;¢-carbonilamino, alquenil Cj¢-oxicarbonilamino,
piperidino-alquil C,.s-carbonilamino, o

R* y R*™ pueden formar, junto con el &tomo de carbono adyacente, un anillo saturado
de 5 a 8 miembros que tiene de 0 a 3 heteroitomos seleccionados del grupo formado por
N, O y S como heteroitomos, estando dicho anillo opcionalmente sustituido con
fenilalquilo Cs, fenilalquilo C sustituido con alcoxi C,s alquilo C,s amino,
carboxi, alquil Ci¢-amino, alcoxi C,¢-carbonilo, di(alquil C;¢)amino, bencilamino,
alquil C,s-suifonilo, piperidino-alquil C,¢-carbonilo o opcionalmente condensado con

benceno;

_NR34R3’
en la que R* es hidrégeno y
R* es hidrégeno, un anillo saturado de 5 2 8 miembros que tiene de 0 a 3 heterodtomos

seleccionados del grupo formado por N, O y S como heteroatomos, 0 —(CHz)m-

NR'R**? (m representa cualquier némero entero de 1 a 6).
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en la que R*' representa hidrégeno, alquilo Cy.,

R**? representa hidrégeno, alquilo Cy., alcanoilo Cy, fenilo sustituido con alquilo Cy,

benzoilo, alcanoilo C,., fenilaminocarbonilo, fenilsulfonilo o

R* y R¥ pueden formar, junto con el itomo de N adyacente, un anillo heterociclico
saturado de 5 a 8 miembros, y dicho anillo puede contener opcionelmente como atomos
distintos del itomo de N adyacente NH, S u O distintos del dtomo de N adyacente y
estaro pcionalmente sustituido con carbamoilo, amino o alquilo C,;

Ve

R? representa hidroxicarbonilo, alcanoilo C,, carbamoilo, ciano, carboxilo, alcoxi C,.¢-

“carbonilo, alquil C,¢-carbamoilo, alquil Ci4-amino, heteroarilo de 5 2 10 miembros-

(hidroxi)metilo, heteroarilo de 5 a 10 miembros-alquilo Cy4, 0 metilo sustituido con
hidroxi y un anillo ciclico saturado de 5 a 7 miembros, alquilo C,s opcionalmente
sustituido con un sustituyente seleccionado del grupo formado por hidroxi, alcoxi C.,
alquil C,¢-sulfonilamino, alquil C,.¢-carbonilamino, arilo Cs.jo, aril Cs.jo-sulfanilo, aril

Cs.10-sulfenilo, ariloxi Cs.,0, imidazolilo o pirrolidinoxi sustituido con dioxo,

-(CH;),NHCOR", -(CH;),NHC(=S)R*"!
en las que p representa cualquier nimero entero de 1 a 6 y R*! representa alcoxi C).,
amino, fenilamino, alquilo Ci¢, alquil C,s-amino, di(alquil C,¢)amino, cicloalquil Cs.

m-amino,

R’ y R* pueden formar junto con los étomos de carbono en el anillo de piridina,
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monocicloalquilo o bicicloalquilo de 4 a 10 miembros opcionalmente interrumpidos por

NH y opcionalmente sustituidos con bencilo, =NH o =0;
R’ representa NR¥'R%,
en la que R*! es hidrégeno, alquilo Ci.,

R? es hidrogeno, alquilo Cy., fenilo, bencilo, alcanoilo C.s 0 NRR* puede formar

piperidino,

Ry R’ pueden formar
-R*-CO-NH-, -R¥-§0,-NH-
-R%-C(=S)-NH- 0
-R*-CH,-NH-,

representando dicho -R®- -CHR*'-O-, -CH-N R¥., -CO-NR¥., (siendo R*',
hidrégeno, alcanoilo Cis, alcoxi Cie-carbonilo, alquilo Cis, fenilo, alquil Cis-
sulfonilo, ciclo.nlquil- Cy.s-aminocarbonilo, alquil C,.s-aminocarbonilo, carbamoilo,
di(alquil Ci.¢)aminocarbonilo, -CH,-CHR*?., -CH=CR*Z-, (siendo R*? hidrégeno,
halégeno, nitro, amino, ciano, benzoilamino, fenilsulfonilo, carbamoilo,
hidroxicarbonilo, alcoxi C;s-carbonilo, alquil C;.u-amir‘l;t-:arbonilo, alquil C,¢,-
aminocarbonilo sustituido con halogeno, elcancil C,s-amino, alquil C,¢-amino,

di(alguil Cj.¢)aminocarbonilo, di(alquil C;¢)amino-alquil C,s-aminocarbonilo,
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hidroindenilaminocarbonilo, difenilmetilaminocarbonilo, pirrolidinocarbonilo, alcoxi
Cie¢-alquil C,¢-aminocarbonilo, morfolinocarbonilo, piperazinocarbonilo, fenil-alquil
Cis-aminocarbonilo, cicloalquil Cjg-aminocarbonilo, hidroxicarbonil-alquil C;s-
aminocarbonilo, cicloalquil Cjs-2lquil C,s-aminocarbonilo, hidroxialquil C¢-

aminocarbonilo, carboxietilaminocarbonilo, metilsulfonilaminocarbonilo).

-CR*'=N-NH- (R*! es hidroxi, amino o alcanoil C;-amino) o

-CR*=N-C=N- (R*? es amino).

0 una de sus sales.
3. El compuesto o una de sus sales de acuerdo con la reivindicarion 1, en el que
-R! representa
OH
] =y
N

en la que R" es hidrogeno, alcoxi Cy.12, u -0-(CHz).-R'"!,

representando n un nimero entero seleccionado de 1 a 6, y R''! es fenilo, cicloalquilo

Cas;
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R? representa hidrogeno;
R? representa 1,2,3,6-tetrahidropiridina,
-CR"#”R”,

en la que R*' es hidrégeno,

R* y R* forman, junto con el tomo de carbono adyacente un anillo saturado de 52 8
miembros interrumpido por NH, estando dicho anillo opcionalmente sustitui-io con
fenilalquilo C,s, fenilalquilo Cis sustituido con alcoxi Cis, alquilo Cis, amino,
carboxi, alquil C,¢-amino, alcoxi C,s-carbonilo, di(alquil Cj¢)amino, bencilamino,
alquil C,.¢-sulfonilo, piperidino-alquil C,s-carbonilo o opcionalmente condensado con

benceno;

_N-R34R35
en la que R* es hidrogeno y
R* es (CHz)n-NR*'R**? (m representa cualquier niimero entero de 1 a 6).

en la que R**! represente hidrégeno, alquilo C).¢,
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R*? representa hidrogeno, alquilo C1, alcanoilo C,., fenilo sustituido con alquilo Cy.,
benzoilo, alcanoilo C,., fenilaminocarbonilo, fenilsulfonilo; y
R* representa ciano, alquilo C.¢ opcionalmente sustituido con hidroxi o alcoxi Ci.s, 0
-(CH;),NHCOR", -(CH;),NHC(=S)R"
en las que p representa cualquier nimero entero de 1 a 6 y R* representa alcoxi Ci.,
amino, fenilamino, alquilo C;, alquil Cis-amino, di(alquil Cis)amino, cicloalquil Ci.

10-AMmino,

R’ representa amino,

R'y R’ pueden formar,

-R*-CO-NH-, -R¥-50,-NH-
-R¥_C(=S)-NH- o
-R¥-CH,-NH-

representando dicho -R®- -CHR*'-0-, -CH,-NR®"-, -CO-NR*'-, (en las cuales R*' es
hidrogeno, alcanoilo C,s, alcoxi Cs-carbonilo, alquilo C,4, fenilo, alquil C,-

sulfonilo, cicloalquil Cs.s-aminocarbonilo, alquil C,¢-aminocarbonilo, carbamoilo,
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di(alquil C.¢)aminocarbonilo, -CH;-CHR*?-, -CH=CR**-, (en las cuales R*? es
hidrégeno, helégeno, nitro, amino, cigno, benzoilamino, fenilsulfonilo, carbamoilo,
hidroxicarbonilo, alcoxi Cis-carbonilo, alquil C;.;-aminocarbonilo, alquil Ci.s,-
aminocarbonilo sustituido con halégeno, alcanoil C,s-amino, alquil C,s-amino,
di(alquil Cj¢)aminocarbonilo, di(alquil Cj.¢)amino-alquil Cjs-aminocarbonilo,
hidroindenilaminocarbonilo, difenilmetilaminocarbonilo, pirrolidinocarbonilo, alcoxi
Ci¢-tlquil C,.s-aminocarbonilo, morfolinocarbonilo, piperazinocarbonilo, fenilalquil
Cis-aminocarbonilo, cicloalquil Csg-aminocarbonilo, hidroxicarbonilalquil Ci.¢-
aminocarbonilo, cicloalquil Cjg-alquil Ci¢-aminocarbonilo, hidroxialquil Cs-

aminocarbonilo, carboxietilaminocarbonilo, metilsulfonilaminocarbonilo).

-CRY'=N-NH- (R*! es hidroxi, amino o alcanocil C;¢-amino) o

-CR*=N-C=N- (R" es amino).

o una de sus sales.

4, El compuesto o una de sus sales de acuerdo con la reivindicacion 1, en el que
R! representa
H H
[ -
=N R
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en la que R'! es hidrégeno, alcoxi Cy.¢, u ~0-CH,-R',
representando R'!" fenilo, cicloalquilo Cs.4;
R? representa hidrogeno;
R’ representa 1,2,3,6-tetrahidropiridina,
-CRUR*R™®,

en la que R* es hidrogeno,

R* y R™ forman, junto con el dtomo de carbono adyacente, piperidina o pirrolidina,
estando dichas piperidina o pirrolidina opcionalmente sustituidas con alquilo C;-Cs;

0
_N-RHRSS

en la que R* es hidrégeno y
R* es <(CHa)m-NR™'R3*2 (m representa cualquier nimero entero de 1 a 6).

enla que R**! representa hidrogeno, alquilo Cy,



10

15

20

25

Ly

315 LMG

R** representa hidrégeno, alquilo C,., alcanoilo Cy., fenilo sustituido con alquilo Cy.¢,

benzoilo, alcanoilo C;, fenilaminocarbonilo, fenilsulfonilo; y
R representa ciano, hidroximetilo, o -CH;NHCOR",

representando R* alcoxi C), amino, fenilamino, alquilo C.s, alquil C).s-amino,

di(alquil C,.¢)amino, cicloalquil Cj.;o-2mino,

R’ representa amino,

R*y R’ pueden formar,
-R¥.CO-NH- 0 -R*-CH;-NH-,

representando dicho -R¥- -CHR*.-0-, -CH;-NR*'-, -CO-NR¥!., (siendo R*!
hidrogeno, alcanoilo C,4, alcoxi C,s-carbonilo, alquilo C,g, fenilo, alquil C,s-
sulfonilo, cic.léalquil, Cs¢-aminocarbonilo, alquil C,s-aminocarbonilo, carbamoilo,
di(alquil Ci.¢)aminocarbonilo, -CH,-CHR*?-, -CH=CR'®%-, (siendo R*? hidrégeno,
halégeno, nitro, amino, ciano, benzoilamino, fenilsulfonilo, carbamoilo,
hidroxicarbonilo, alcoxi Ci¢-carbonilo, alquil Cl.u-amin-;carbonilo, alquil C,-
aminocarbonilo sustituido con halégeno, alcanoil C,s-amino, alquil Cjs-amino,

di(alquil Cis)aminocarbonilo, di(alquil C,¢)amino-alquil C;s-aminocarbonilo,
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hidroindenilaminocarbonilo, difenilmetilaminocarbonilo, pirrolidinocarbonilo, alcoxi
Ci¢-alquil C,¢-aminocarbonilo, morfolinocarbonilo, piperazinocarbonilo, fenilalquil
Cis-aminocarbonilo, cicloalquil Cjg-aminocarbonilo, hidroxicarbonilalquil Ci.-
aminocarbonilo, cicloalquil Cjg-alquil Ci¢-aminocarbonilo, hidroxialquil Cis-

aminocarbonilo, carboxietilaminocarbonilo, metilsulfonilaminocarbonilo),
o una de sus sales.

5. El compuesto de acuerdo con la reivindicacion 1 seleccionado del grupo

constituido por los siguientes compuestos:

7-(2-hidroxifenil)-5-(3-piperidinil)-1,4-dihidro-2H-pirido[2,3-d]{ 1,3]oxazin-2-ona;
2-nmino-ﬁ-[2-(benci_|oxi)-6-hidroxifenil]-4-(3 -piperidinil)nicotinonitrilo;
2-nmino-6-(2-hidroxi-ﬁ-pmpoxifenil)-4-(3-piperidinil)nicotinonitriio;
2-{6-amino-5-(hidroximetil)-4-(3-piperidinil)-2-piridinil])-3-(benciloxi)fenol;
7-[2-(benciloxi)-6-hidroxifenil]-5-(3-piperidinil)-1,4-dihidro-2H-
pirido[2,3d][1,3]oxazin-2-ona;
7-[2-(hidroxifenil)-5-(3-piperidinil)-3,4-dihidro-1,8-naftiridin-2(1H)-ona;
2-amino-6-[2-(ciclobutilmetoxi)-6-hidroxifenil]-4-(3-piperidinil)nicotinonitrilo;

2- [6-amino-5-(-hidroximetil)-4-(3 -piperidinil)-2-piridinil]-3-propoxifenol;
7-(2-hidroxi-6-propoxifenil)-5-(3-piperidinil)-1,4-dihidro-2H-pirido{2,3d][1,3] oxazin-2-
ona;

7-(2-hidroxi-6-propoxifenil)-2-oxo0-5-(3 —piperidinil)-l,2,3,4-t;;mhidro-l,s-mﬂiridin-B-
carboxilato de etilo,

7-(2-hidroxi-6-propoxifenil)-5-(3-piperidinil)-3,4-dihidro-1,8-naftiridin-2(1H)-ona;
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2-[6-amino-5-(hidroximetil)-4-(3-piperidinil)-2-piridinil]-3-(ciclopropilmetoxi)fenol;
2-[6-amino-5-(hidroximetil)-4-(4-piperidinil)-2-piridinil]-3-(ciclopropilmetoxi)fenol;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-5-(3-piperidinil)-3,4-dihidro-1,8-naftiridin-
2(1H)-ona,
7-(2-ciclopropilmetoxi)-6-hidroxifenit]-2-oxo-5-(3-piperidinil)-1,2,3,4-tetrahidro-1,8-
naftiridin-3-carboxilato de etilo;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-5-(4-piperidinil)- 1,4-dihidro-2H-piridof2,3-
d][1,3]Joxazin-2-ona;

6'-amino-5"-(hidroximetil)-4"-(3-piperidinil)-2,2" -bipiridin-3-ol;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-5-(4-piperidinil)-3,4-dihidro- 1,8-naftiridin-
2(1H)-ona,
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-3-fluoro-5-(3-piperidinil)-1,8-naftiridin-2( 1H)-
ona;

7-(2-hidroxi-6-propoxifenil)-5-(4-piperidinil)- 1 4-dihidro-2H-pirido[2,3d][ 1,3]oxazin-2-
ona,
7-(2-(ciclopropilmetoxi)-6-hidroxifenit]-5-(3-piperidinil)-1,4-dihidro-2H-pirido[ 2, 3-
d][1,3]oxazin-2-ona,
3-(ciclopropilmetoxi)-2-[5-(3-piperidinil)-1,4-dihidro-2H-pirido[2,3-d]{1,3]oxazin-7-
il]fenol;

2-[6-amino-5-(i1idroxi!heﬁl)-4-(3 -piperidinil)-2-piridinil]-3-(neopentiloxi)fenol;
2-[6"-amino-5’-(hidroximetil)-1,2,5,6-tetrahidro-3,4"-bipiridin-2-il]fenol;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-5-(3-piperidinil)-1,8-naftiridin-2(1H)-ona;
N—{[2-amino-6—[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(3-pié;ﬁdinil)-ii-
piridinil}metil }acetamida;

7-[2-(ciclopropilmetoxi)-6-hidroxifenil|-2-oxo-5-(3-piperidinil)-1,2-dihidro-1,8-
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naftiridin-3-carboxamida;
3-acetil-7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-5-(3-piperidinil)-3,4-dihidropirido[2,3-
d]pirimidin-2(1H)-ona;
2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(4-piperidinil)nicotinonitrilo;
2-amino-4-[(2-aminoetil)amino]-6-[2-(ciclopropilmetoxi)-6-hidroxifenilJnicotinonitrilo;
N-{[2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(3-piperidinil)-3-
piridinil]metil}-N"-propilurea;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-5-(3-piperidinil)-3,4-dihidropirido[2,3-
d]pirimidin-2(1H)-ona;
[2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(3-piperidinil)-3-piridinil]-
metilcarbamato de etilo;

2-amino-6-{2- hidroxi-6-[(4-metilpentil)oxi]fenil } -4-(4-piperidinil)nicotinonitrilo;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-2-oxo-5-(3-piperidinil)-1,2,3,4-tetrahidro-1,8-
naftiridin-3-carboxamida;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-N-isopropil-2-ox0-5-(3-piperidinil)-1,2-
dihidro-1,8-naftiridin-3-carboxamida;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-2-oxo-5-(3-piperidinil)- 1,4-dihidropiridof2,3-
d]pirimidin-3(2H)-carboxilato de etilo;
N-{[2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(3-piperidinil)-3-
piridinil]metil}ures; .
2-amino-6-(2-hidroxi-6-propoxifenil)-4-(4-piperidinil)nicotinonitrilo;
N-ciclohexil-7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-2-oxo-5-(3-piperidinil)-1,4-
dihidropirido[2,3-d}pirimidin-3(2H)-carboxamide;
2-amino-6-[2-(ciclobutilmetoxi)-6-hidroxifenil}-4-(4-piperidinil)nicotinonitrilo;

7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-N,N-dimetil-2-oxo-5-(3-piperidinil)-1,4-
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dihidropirido{2,3-d]pirimidin-3(2H)-carboxamida;
2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(1-metil-3-
piperidinil)nicotinonitrilo;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-2-oxo-5-(3-piperidinil)- 1,4-dihidropirido(2,3-
d]pirimidin-3(2H)-carboxamida;
[2-amino-6-[2-(ciclopropilmetoxi)-6-hidroxifenil]-4-(3-piperidinil)-3-
piridinil)metilcarbamato de isopropilo;
7-[2~(ciclopropilmetoxi)-6-hidroxifenil]-2-oxo-5-(3-piperidinil)- 1,4-dihidropirido-[2,3-
d]pirimidin-3(2H)-carboxilato de isopropilo;
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-2-oxo-5-(3-piperidinil)- 1,4-dihidropirido-[2,3-
d]pirimidin-3(2H)-carboxilato de isobutilo;

7-[2-(ciclopropilmetoxi)-6- hidroxifenil]-2-oxo0-5-(3-piperidinil)- 1 ,4-dihidropirido-[2,3-
d]pirimidin-3(2H)-carboxilato de neopentilo;
[2-amino-6-[2-{ciclopropilmetoxi)-6-hidroxifenil]-4-(3-piperidinil)-3-
piridinil]metilcarbamato de neopentilo;
2-amino-6-[2-(hexiloxi)-6-hidroxifenil]-4-(4-piperidinil)nicotinonitrilo; y
7-[2-(ciclopropilmetoxi)-6-hidroxifenil]-N-etil-2-oxo-3-(3-piperidinil)-1,4-
dihidropirido[2,3-d]pirimidin-3(2H)-carboxamida;

o una de sus sa-les.

6. Un medicamento que comprende el compuesto o una de sus sales de acuerdo con

-—

la reivindicacion 1 como un ingrediente activo.

7. Una composicion médica que comprende el compuesto o una de sus sales de
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acuerdo con la reivindicacion 1, junto con uno o mas excipientes farmacéuticamente

aceptables.

8. Un inhibidor de la quinasa § IxB que comprende el compuesto o una de su sales

de acuerdo con la reivindicacién 1 como un ingrediente activo.

9. Un agente antiinflamatorio que comprende el compuesto o una de sus sales de

acuerdo con la reivindicacion 1 como un ingrediente activo.

10.  El agente antiinflamatorio de acuerdo con la reivindicacién 9, usindose dicho
agente para tratar o prevenir una enfermedad seleccionada del grupo formado por asma;
rinitis  alérgica; dermatitis atépica: urticaria; conjuntivitis; catarro  vernal;
artrorreumatismo crénico; lupus eritematoso sistémico; psoriasis; colitis diabrotica;
sindrome de respuesta inflamatoria sistémica (SIRS); sepsis; polimiositis;
dermatomiositis (DM); poliartritis nudosa (PN); enfermedad mixta del tejido conjuntivo

(MCTD); sindrome de Sjoegren; y gota.

11.  Un inmunosupresor que comprende el compuesto 0 una de sus sales de acuerdo

con la reivindicacion 1 como un agente activo.

12 Un agente para tratar la isquemia que comprende el compuesto o una de sus
sales de acuerdo con la reivindicacion 1 como un agente activo.
13. Un agente antitumoral que comprende el compuesto o una de sus sales de

acuerdo con la reivindicacién 1 como un agente activo.
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14.  Procedimiento para tratar enfermedades mediante [a administracién a un sujeto

que lo necesite de una cantidad eficaz de un compuesto de acuerdo con la reivindicacion

15.  Uso de un compuesto de acuerdo con la reivindicacion 1 para la preparacion de

un medicamento para el tratamiento del asma.
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RESUMEN

Compuestos de piridina de formula general:

R!
R’\R'
R'I’R'

en la que -R' representa

&y &

en la que R!! representa hidrogeno, alquilo Ci., haldgeno, hidroxi, alcoxi C1.1, nitro,
amino, alquil C,¢-sulfonilamino, alcoxi C¢-carbonilo, alquil C,s-amino, di(alquil C-

10 ¢)amino, alcanoil C,s-amino, fenilalquil C,¢-amino, fenilsulfonilamino o —O-(CHa).-
R R? representa hidrégeno o haldgeno; R® representa hidrogeno, -CR¥R*R®, o
-NR¥R¥; R* es hidrégeno, carbamoilo, CN, carboxilo, etc.; RS es amino, alquilamino
Cis, di(elquil Cy.¢)amino, etc. 0 una de sus sales. El compuesto presenta una actividad
antiinflamatoria excelente y otras actividades biologicas.

15
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