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Calle 72 No. 5-83 Piso 5, Bogotd, D.C. _ Tel: 6069700 Fax 6069701

GUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
Sefor Rad: 08-008204- -00002-0000

Fec: u-. 2000 NUECREACIONES
1
SUPERINTENDENTE DE INDUSTRIA Y COMEF g-r -
DIVISION DE NUEVAS CREACIONES
E. S, D.

P1.-WYETH HOLDINGS CORPORATION.-Solicitud de Patente
de Invencidon en Fase Nacional PCT para “USO DE UNA

C DEL
RECEPTOR DEL FACTOR DE CRECIMIENTO EPIDERMICO Y
AGENTES CITOTOXICOS PARA ElL TRATAMIENTO E
INHIBICION DEL CANCER".-Clase A61K 45/06.-Expedle
aumero 06,008,204,-

1. Me refiero a la solicitud de patente de la referencla, radicada ante ese
Despacho el 30 de Enero de 2006.

2. Atentamente me permito presentar a usted documentos completos del
Reporte de Busqueda Internacional y la Opinidn Escrita de la Autoridad de
Busqueda Internacional, expedidos el 18 de Enero de 2006, correspondiente
a la solicitud internacional nimero PCT/US2004/024478, actualmente en
trdmite de Fase Nacional en ese despacho, bajo el nimero de la referencia y
los Documentos anexos a dicho Reporte de Bisqueda Internacional.

3. En consecuencla, ruego a usted tomar atenta nota de lo anterior y
proceder de conformidad.

Sefior Superintendente,

%&IA LLOREDA RICAURTE

T.P. 53.215



TRATADO DE COOPERACION DE PATENTES

PCT

REPORTE DE BUSQUEDA INTERNACIONAL
PCT Articulo 18 y Reglas 43 y 44)

Registro de referencin del solicitante oagente | PARA FUTURAS ver Notificacidn o Trangmisidn del Reporte de Bisqueda Internacional
AMI101430 ACCIONES (Formn PCT/ISA/220) asl I::-Il'l'l'l. donde eplique, ¢l flem 5 & continuscidn.
Solicitud internacional No. Fecha de registro internocionnl (din/mes/aio) Fecha de Prioridad (Primera) fdin/mes/aito)
PCT/US2004/024478 28/07/2004 01/08/2003

Solicitanie

WYETH HOLDINGS CORPORATION

Este Reporte de Bisqueda Internacionn] ha sido preparado por esta Autoridad de Bisqueda Intemacional y es transmitido al solicitante
Scgiin el Articulo 18. Una copin serd transmitida a 1a Oficina Intemnacional.

Este de Bisqueda Intemacional consta de un total de __S_ hojas.
También estd acompafiado de una copia de coda documento técnico anterior citado en cste reporte.

1. Bases del reporte

a. Respecto al lengusje, Ja biisqueda internacional se llevd a caho segiin s solicitud internacional en el lenguaje en €l cual se presents,
o menas que se indique de otro modo en uste {tem.
Ia biisqueda internacional se llevd a cabo segim la traduecidn de la solicitud internacional proporcionada » esta
Autoridad (Regla 23.1(b)).

b. D Respecto a una secuencia de dcldo nucledtido y/o amino revelads en lo solicitnd internacional, ver casilla 1.

2. Clertas reivindicaciones no pudieron locallzarse (Ver Recuadro 11).

3 Falta uniday de lnvencldn (ver Recusdro II1).

4. Respectn al titule,

E El texto es aprobado segiin lo presenta el solicitante.
Estn Autoridad ha establecido que el texto se lea naf:

5. al resumen,
ﬁ El texto es aprobado segiln lo presenta ol solicitants.
Esta Autoridad ha establecido ¢l texto de acuerdo con la Norma 38.2(b), segin aparece en el Recuadro 1iI. El solicitante puede, un
mes despuds de 1a fecha de haber envisdo por comen este reparte de Inisqueda internacional, presentar comeniarios a estn Autoridad.

6. Respecto a loa dibujos,
a. Iu figura de log dibujos que se publicard con el resumen es la Figura No.

D como lo sugirid ¢l solicitante.
como lo sugirid la Autoridad, porque el solicitanie no sugirié una figurn.
como Jo sugirié Ia autoridad, porquc esta figura coracteriza mejor a Ia invencidn-

b. E Ninguna de las figuras se publicars en ¢l resurnen.

Forma PCT/ISA/210 (Primera hays) (Encro 2004)



Solicitud internacionat No.
REPORTE DE BUSQUEDA INTERNACIONAL PCT/US2004/024478

Casllla Il Observaclones donde clertas relvindicaclones fueron inescrutables (Continuacién del Item 2 de
Ia primera hoja)

Este reporte de busqueda internacional no ha sido establecido respecto a ciertas reivindicaciones bajo el Articulo
17(2)(a) por las siguicntes razones:

1. E Reivindicaciones Nos.:
porque ge relacionan con un asunto que no es necesario que esta Autoridad busque, a seber:

Aunque Ias relvindicaciones 10 y 11 estin dirigidas al método de tratamiento del cuerpo humano/animal, la
biisqueda ha sido llevada a cabo y basada en los efecios de los compuasto/composicion.

2. D Reivindicaciones Nos.:

porque se relacionan con partes de Ia solicitud internacional que no cumplen con los requisitos prescritos hasta
tal grado que no se puede llevar a cabo una biisqueda internacional significativa, especificamente:

3. |:| Reivindicaciones No.:
porque son reivindicaciones dependientes y no estéin disefindas de acuerdo con la segunda y tercera oracién de
la Regla 6.4(a).

Casllla No. III Observaclones donde faltn unidad de Invencién (Continuacldn del ltem 3 de la primera hoja)

Esta Autoridad de Biisqueda Internacional encontrd invenciones miltiples en este solicitud internacional, asi:
ver hoja adicional

1. [:I Puesto que todos los derechos de bisqueda adicionales requeridos fueron pagados oportunamente por
¢l solicitante, este informe de biisqueda internacional cubre todes las reivindicaciones investigables.

2. D Puesto que todas Ias reivindicaciones investigables pudieron investigarse sin esfuerzo que justifique
derechos adicionales, esta Autoridad no solicitd pago de derechos adicionales.

3. [] Puesto que sélo algunos de los derechos de bilsqueda adicionales fueron pagados oportunamente por
¢l solicitante, este informe de biisqueda internacional cubre dnicamente aquellas reivindicaciones para
las cuales se pagaron derechos, especificamente las reivindicaciones Nos.:

4. [X] Bl soliciante no pagé oportunamente los derechos de buisqueda adicionales requeridos. Por
consiguiente, este informe de iisqueda internacional se restringe a la primera invencién mencionada
en 1as reivindicaciones; estd cubierto por lag reivindicaciones Noa.:

1-5, 10, 11 (todas parcialmente), 6

Comentario sobre Protesta D Los derechos de busqueda adicionales estuvieron scompaiiados por la
protesta del solicitante.

D El pago de los derechos de biisqueda adicionales no estuvo acompatiado por
una profests.

'Forma FCT/ISA/Z 10 (conGnuacion de prioxs phgim (2)) (Enaro 2004)



Solicitud Intemnacionsl No. PCT/US2004/024478

Informacion Continunda de PCT/ISA/210

Esta Autoridad de Busqueda Internacional encontrd miltiples (grupos de)
invenciones en esta solicitud internacional, como sigue:

1. Reivindicaciones: 1-5, 10, 11 (todas parcialmente), 6

Una combinacién de un agente citotdxico que es capecitabina y un inhibidor
de quinasa EGFR.

2. Relvindicaciones: 1-5, 10, 11 (todas parcialmente), 7

Una combinacién de un agente citotéxico que es paclitaxel y un inhibidor de
quinasa EGFR.

3. Reivindicaciones: 1-5, 10, 11 (todas parcialmente), 8
Una combinacion de un agente citotdxico que es 5-FU y un inhibidor de
quinasa EGFR.

4. Reivindicaciones: 1-5, 10, 11 (todas parcialmente), 12

Una combinacién de un agente citotdxico que es FOLFIRI y un inhibidor de
quinasa EGFR.

5. Reivindicaciones: 1-5, 10, 11 (todas parcialmente), 13

Una combinacién de un agente citotdxico que es FOLFOX4 y un inhibidor
de quinasa EGFR.

6. Reivindicaciones: 1-5, 10, 11 (todas parcialmente), 9

Una combinacién de un agente citotdxico que es es cisplatin y un inhibidor de
quinasa EGFR.




REPORTE DE BUSQUEDA INTERNACIONAL

G

Solicitud Internacional No.
PCTAUS2004/024478

A. CLASIFICACION DE MATERIA
INV. AGIK45/06 A61K 31/47 AG1P35/00

B. CAMPOS BUSCADOS

Segin In Closiffcacién de Patentes Internacional {CPT) o semin la clasificacién nacionsl y is CP1

ALK

Documentacidn minima buscada (sistema de clasificacidn seguido dc simbolos de clagificacion)

Documentacién buscado fuera de documentacién mininm hesta donde dichos documentos se incluyan en los campos buscados

EPQ-Interno, Dato CHEM ABS, Dato WPI, BIOSIS

[ Dase dc datns slectronica consultada durante 1a bisqueda intemacional (nombre de La base de datos y, donde sca prictico, buscar términos usados)

C. DOCUMENTOS CONSIDERADOS RELEVANTES

Chatcgoria ®

Citarién de documento, con indicacién, donde sea apropiado, de los textos relevanies

Relevante 2 Ia reivindieacidn No.

X WO 03/020266 A (WYETH)

13 de marzo de 2003 (2003-03-13)

WO 03/050090 A (WYETH HOLDINGS

pdgina 34, parigrafo 2
pégina 36, panigmafo 2

US 6 384 051 B1 (FROST PHILIP ET AL)
7 de mayo de 2002 (2002-05-07)

citado en la solicitud

columna 17, parégrafo 3

CORPORATION) 19 de junio de 2003 (2003-06-19)

1-6,10,
11

1-5,10,
11

1-5,10,
11

" D En el recuadro C se enumersn mis documentns.

E En el anexo se enumeran miembros de 1a familia de patentes.

'_Cawprlu aapeciales de documentos citados:

'A' documento que define el estado general de Ia técnica el cual no 3¢
considers de relevancia

'S’ documento anterior pero publicado en o después de la fecha de
presentacion intemacional

'L’ documonito que puede arrojur dudas sobre reivindicaciones de
prioridad o que se¢ cila parn establecer la fecha de publicacién de otm
citncién u otra ruzdn especial (segin se especifica)

0" documento que se refiere a una revelacidn oral, uso, exhibicidn u
otros medios

" documento publicado antes de ln fecha de presentacién internacional
pero después de la fecha de prioridad reivindicada

T documento posterior publicado después de la fecha de presentacidn
imemacional o fecha de prioridad y que no cath en conflicto con In
solicitud pero citado pam entender el principio o teoris que sustenta
In invencidn

'X" documento de relevancis particular; la inveneién reivindicada no
pucde considerarse nucva o no puede considerarse que comprende
un paso inventivo cuando el documento se toma solo

Y documento de relevancia particular; la inveneidn reivindicads no
pucde considerarse quc comprende un pasa inventive cummdo el
documento se combina can uno o mis documentes, siendo dicha
combinacién cbvia para una persona cxperta en la téenica

‘&' documento miembro de Io misma familia de patentes

Fechn de In terminacién resl de Ia bisqueda internacional
18 de Enero de 2006

Fecha de envio por correo del reporte de bisqueda internacionnl

Nombre y direction de commeo de ISA

NL - 2280 HV Rijswijk
Fax: (+31-70) 340-3016

13.04 2006
Funcionario autorizado
European Patent Office, P.B. 5818 Patentlamn 2
Tel. (+31-70) 340-2040, Tx. 31 651 eponl, Leherte, C

Forma PCT/EAZI10 (ixge segrinis) (Hnoro 2004)
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REPORTE DE BUSQUEDA INTERNACIONAL Solicitud Internacional No.
PCT/US2004 /024478
Documento de patente . -
citado en el reporte de Fecha de publicacién Mmmbro(;l;en::'famﬂn de p:;‘;:;::n
blisqueda
WO 63020266 A 13-03-2063 AT - 314069 T 15-81-2006
. . BR 0211769 A 27-07-2004 -
CA 2455126 Al 13-03-2003
CN ~1538842 A 20-10-2004
-DK 1414438 T3 27-03-2006
EP 1414438 Al 06-85-2064
. HK . 1861264 Al 63-93-2006
HU 0401689 A2 28-09-2004
JP 20055685549 T © 24-02-2005
MX PA84681118 A 20-65-2004
NO 20040558 A 06-02-2064
ZA 200461801 A 86-66-2605
WO 038568960 A 19-06-2683 AU 26082359489 Al 23-06-2603
o BR 6214485- A 14-095-2064
CA .. 2467573 Al 19-86-2603
CN , 1659145 A 24-88-20805
EP 1448531 Al 25-068-2004
HU 8462228 A2 . 28-02-20605
JP 2005514384 T 19-685-2005
MX PAMBB4969 A 11-08- 2094
l.lS 6384951 Bl 87-05-2”2 NINGUNA

~Forma PCT/ 15A7 210 (anexo familia de patentes) (Enero 2004)



PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
{PCT Article 18 and FAulas 43 and 44)

Applicant’s of agent’s fla raference FOR FURTHER _ ssa Form PCTASA220
AM101430 ACTION aa well as, where appiicable, ltem S balow.
intermationsl sppiication No. internationel filng cate (daymont/vyesr) {Earfiest) Priority Datn (daymontivysar)
PCT/US2004 /024478 28/07/2004 01/08/2003 -
Applicant

WYETH HOLDINMGS CORPORATION

This Intemationsl Search this Intamational Ssarching Authority and Is tranamitiad to the applicant
according to Article 18. A:lq:hbahg hglohhrrlﬂaml" Bureau. '~ B

This intsmatiorsl Search Reporicomsistsofatotalal S =~ shesta
[C] tisaieoaccompanied by a copy of each prior art document clted In this report.

1. Bsals of the report
s With regard to the lenguags, the intemational ssarch was earried cut on the basis of the Intsmational application in the
Isnguage in which It wae filed. uniess otherwise indicated under this tem.

The International search carriad out on the basls of & translatio oﬂl'llmarrllimal I'urrhhd
[ T iterraional sesrch was carred out on & tansiaton applcaton furished t

b. D Whth regard 1o any nucisotide snd/or amino acid sequence disclossd in the international application, see Box No. |.

a2 Cartain claims were found unsearchable (See Box Ii).

. [x] Unity of invention Is lacking (see Sox I,

4. With regard 10 the titla,
[X] thettis spproved as submitied by the appicant.
[[] themxthes been estabished by this Authority to read as follows:

5. With ragard 10 the abetract,
[X] thetextis approved as submited by the applicant.

the taxt has bean ectablished, according o Rule 38.2(5), by this Authoriy as &t appears In Box No. IV. The appiicant .
t m:yulﬂinmsmonmm&ndmufmlnﬂmmm opor, aubmi comenenia 1o this Auhay.

6. With regard to the drawings,
& the figure of tha drawinga © be published with the abatract ls Figuve No.
[[] wssuggested by the appicant.
[[] s netoctnd bythis Autharty, because the agplicant falled to suggest a figure.
[[] esssiactad by this Authority, because this figure better characterizes the invantion.
b. [X] none ot the figures ks to be published with the ebstract.

Form PCTASA/Z10 (firet shest) {January 2004) -

A4



Intsmational ﬁghlbn No.
INTERNATIONAL SEARCH REPORT PCT/US2004/024478

Box [l Obsarvations where certaln claims were found unsearchable (Continustion of Hem 2 of first sheet)

This intsmetional Search Report has not been astabilshed in respect of cartein clalms under Article 17(2)s) for the following rassona:

1. Clalms Noa.: ° )
bacause thay relsts to aubject matier not required to ba searched by this Autharlty, namely:

Although claims 10 and 11 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition.

& D mmmmmmmummmﬂw that do not with the prascribed raquiremants to such
[ ] mal
an eadant that no meaningful Interetional Ssarch can ba carrled out, ly: i

a D Clalma Noa.:
bacause thay are dependent claims and are nol drafted In accordance with the second and thind sentences of Ruls 8.4{a).

Box Ill Obssrvations where unity of Invention Is lacking (Continuation of tam 3 of first ahest)

.1

L

This Intsrmadional Searching Authority found muitiple Inventions in this iIntarnational application, as follows:

see additional sheet

1. D As all required addtional ssurch fees ware imely pakd by the applcant, this intamational Ssarch Repart covers al

2, An all searchable claima could be ssarched without affort justiying an sddiional fee, this Authorkty did not Invite ant
D of any additicnal fee. ™ paym

of the adkditional ssarch fees the this Intemational Ssarch
L[] As orly soma ofthe acydred ackftonl seerch e wer ey pad by the sppcant Fepor

4. No required additional search fees tim the appficant. Consaquently, this internetional Ssarch Report ks
muhmnnmﬂ"dlnﬁmnbmua.mn;: )

1-5, 10, 11 (all partially}, 6

Remark on Protsst |:| Tha eckiftional ssarch fees ware accomparded by the spplicant's protest.
|:| No protest accompanied the paymant of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004)




international Application No. PC'T/ US2004/ 624478

FURTHER INFORMATION CONTINUED FROM PCT/SA/ 210

This International Searching Authority found multiple {groups of)
jnventions in this international application, as follows:

1. claims: 1-5, 10, 11 (all partially), 6

A cambination of a cytotoxic agent which is capecitabine and
an EGFR kinase inhibitor.

2. claims: 1-5, 18, 11 (all partially), 7

A combination of a cytotoxic agent which is paclitaxel and
an EGFR kinase inhibitor.

3. claims: 1-5, 18, 11 (all partially), 8

A combination of a cytotoxic agent which is 5-FU
and an EGFR kinase inhibitor. -

4, claims: 1-5, 10, 11 (all partially), 12

A combination of a cytotoxic agent which is FOLFIRI and an
EGFR kinase inhibitor.

5. claims: 1-5, 18, 11 (all partially), 13

A cambination of a cytotoxic agent which is FOLFOX4 and an
EGFR kinase inhihitor. ]

6. claims: 1-5, 18, 11 (all partially), 9

A combination of a cytotoxic agent which is cisplatin and an
EGFR kinase inhibitor.

2



INTERNATIONAL SEARCH REPORT

International Appifestion No

TN CRGIKeS766 - A6IK31/47

PCT/US2004/024478

A61P35/00

According 1B infarnational Patent Ciassification {IPC) or 1o both nationsl classification and IPC

A6lK

[ Mirfmum docunstiation searched (classification systam kolowed by clesalioafion eymala)

Documanistion ssarched other than minkmum documeantalion to the extant that such documeTs ae inchxied In tha flekds ssarched

Elacimnic data buse consuliod uing the imemasional search (neme of data hase and, where practical, search torms used)
EPO-Internal, CHEM ABS Data, WPI Data, BIOSIS

G DOCUMENTS CONSIDERED TO BE RELEVANT

Cutegy * | Chuiion of documant, with indicstion, whare appropriste, of the relsvent pesasges

Raisvan to claim No.

X W0 ©3/620266 A (WYETH)
13 March 2603 (2603-83-13)

X W0 03/650090 A (WYETH HOLDINGS

page 34, paragraph 2
page 36, paragraph 2

7 May 2062 (2662-05-67)
cited in the application
colum 17, paragraph 3

page g. paragra_ph 2 - page 9, paragraph 1

CORPORATION) 19 June 2603 (2603-86-19)

1-6,16,
11

1-5,16,
11

X US 6 384 651 Bl (FROST PHILIP ET AL) 1-5,18,
11

I:] Further documents are lsted In the continustion of box C.

E Puteret famlly mamibers are Seted I e,

or other
0" documant releming 1o an orl dlaciosrs, e, axhinition or
cther mearm

Tm—#ﬂﬁbhm fling dute but

* Special categodee of citnd dosumants @ T — o
" dnﬂn-udl:nl:n-ﬂmdu atwhich B not Lﬂgﬂhﬂghw;ﬂlﬂg bt
*E* aarfler cocument it published on or afer the Inssrmtional document of particuler . -
e by ey e R e
ﬂ""“’.-u..&'..g. —uﬁd "Y" docunam of parficular relevancs; Inverttion

stch combinalion
mﬂ H"mbll parson sidiiad

"a" documant mamber of the sxme palent family

Dt of the actusl carmpletion of the intamatinnd sech

Date of mading of the inlemational ssarch mgort

18 January 2606 13 04 2006
Name and maling sidreus of the IEA Atrorieed officer
Ewrorman Paiunt Office, P.B. 3818 Pxisntiaan 2
NL- 2200 HV Rijsaiit
T':?g‘-g)"’wm'mmm““' Leherte, C

Form PCTARA/Z10 feecond sbant) {Jammry S004)



" INTERNATIONAL SEARCH REPORT

. | \misrnational Appfication Ko

Indocmetion on patemt amfly members PCT/US2004/024478
Patant docurnent Publication Patent family Publication

clted in search raport date mambor{s) date

WO 03026266 A  13-03-2003 AT 314660 T 15-01-2006
BR 6211769 A 27-67-2004
CA 2455126 Al 13-03-2603
CN 1538842 A 20-16-2004
0K 1414438 T3 27-83-2006
EP 1414438 Al 06-55-2064
HK . 1061284 Al 03-03-2686
HU 68401089 A2 28-69-2004
JP 2005585549 T - 24-82-2005
MX PAG4681118 A 26-65-2004
NO 26848558 A 06-62-2684
ZA 209461801 A 06-86-2605

WO 03956890 A 19-06-2603 AU 2002359489 Al 23-86-2003
BR 6214485 A 14-89-2004
CA 2467573 Al 19-86-2003
CN 1659145 A 24.-68-2005
EP 1448531 Al 25-68-2004
HU 0462228 A2 28-02-2005
JP 2085514384 T 19-85-2605
MX  PAG48B4969 A 11-88-2604

US 6384851 Bl  67-85-2002 NONE

- - o o T ——— A N W E U N

Ferm PCTRBAR10 (nainnt lanlly annax) Lanury S04)




DOCUMENTOS ANEXOS AL REPORTE DE
BUSQUEDA
INTERNACIONAL

1. WO 03/020266 Al (13-03-2003)
2. WO 03/050090 Al (19-06-2003)
3. US 6,384,051 B1 (07-05-2002)



-

WO 03/020266 Al

{12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE FPATENT COOPERATION TREATY (PCT)

{19) World Intellectual Froperty Organization
International Burean

(43) Internations! Publication Date
13 March 2003 (13.03.2003)

PCT

(10) Intermational Publication Number
WO 03/020266 Al

(51) Intwnational Patent Classifiention”  AGIK 31/395,
AS1P 3500, AG1K 31/4706 /7 (AS1KE 31/395, 31:47065)

(21) International Application Namber: PCT/US02/24841

{21) Interaational Flllog Date: & Augnst 2002 (06.08.202)

(25) Filleg Language: English
(26) Pwblication Language: Eunglish
(30) Priority Data:

50/310,646 7 Augnst 2001 (07.082001) US

(71) Applicant: WYETH [US/US]; Five Girakia Farma, Madi-
son, NJ 07940-0874 (US).

(72) Iventors: RABINDRAN, Sridher, Krishna; 2 Pamels
Drive, Chestunt Ridge, NY 10977 (US). GIBBONS,
James, 1, Jr.; 33 Tamce Driva, Westwood, NI 07675
(us)

(74) Agents: MILOWSKY, Arwold, §.; Wyeth, Pawnt Law
Dept., Five Giralda Farms, Madison, NJ 07940-0874 et al
sy

{81) Designated States (aationa]): AB, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DH, DK, DM, DZ, HC, HE, ES, F1, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KB, KG, KP, KR, KZ,1LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, R1J, SD, SE, SG,
SL, 8K, SL, TJ, T™, TN, TR, TT, TZ, UA, UG, UZ, VN,
YU, ZA, ZM, ZW.

(84) Designated States (reglonal): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Boropean patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
BS, FL, FR, GB, GR, IK, IT, LU, MC, NL, PT, SE, SK,
TR), OAFT patent (BF, BJ, CE, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report

— bafors the expiration of the time limll for amending the
claims and io be republished in the avant of receipt of
amendmenis

For two-letter codes and other abbreviations, refer to the "Guld-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each rmgular issue of the PCT Gaxelte.

(34) Title: ANTINEOPLASTIC COMBINATIONS

——0-179

(57) Abatract: This invention providas the usa of a combination of CCI-779 and EKB-569 in the treatment of asoplesms.



WO 03020266 PCT/US02/24841

10
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ANTINEOPLASTIC COMBINATIONS

BACKGROUND OF THE INVENTION
This invention relates to the use of combinations of rapamycin 42-estsr with

3-hydroxy-2-(hydraxymethyi)-2-methyiproplonic acid (CCI-779) and 4-dimethylamino-
but-2-enoic ackd [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-ethoxy-quinolin-6-yil-
amide (EKB-568).

Repamycin Is a macrocyclic triene antiblotic produced by Streptomyces
hvaroacopicus, which was found to have antifungal activity, particulatly agalnst

Candida albicans, both Jn vitro and n vivo {C. Vezina et al., J. Antiblot. 28, 721
(1975); S.N. Sehgel et al., J. Antiblot. 28, 727 (1975):..H. A. Baker et al., J. Antibiot.

31, 539 (1978); U.S. Patent 3,929,092; and UI.S. Patent 3,003,749]. Additionally,
rapamycin alone (U.S. Patent 4,885,171) or In combination with picibanil (U.S. Patent
4,401,653) has been shown to have antitumor aciivity.

The Immunosuppressive effects of rapamycin have been disdosed In FASEB
3, 3411 (19688). Cyclosporin A and FK-508, other macrocyclic molecules, also have
been shown to be effective as Immunosuppressive agents, thersfore useful In
preventing transplant rejection [FASEB 3, 3411 (1888); FASEB 3, 5256 (1989);
R Y. Calne et al., Lancet 1183 (1978); and U.S. Patent 5,100,809]. R. Martel et al.
[Can. J. Physlol. Pharmacol. 55, 48 (1977)] disciosed that rapamycin Is effective In
the experimental allerglc encephalomyelitis model, a modsl for multiple scierosls; In
the adjuvant arthritis model, a model for rheumatold arthritis; and effectively Inhibited
the formation of IgE-iike antibodies.

Rapamycin s also useful In praventing or treating systemic lupus
elythematosus [U.S. Patent 5,078,998], pulmonary inflammation [U.S. Patent
5,080,808], Insulin dependent diabetes meliltus [U.S. Patent 5,321,009], skin
disorders, such as psoriasis [U.S. Patent 5,286,730], bowel disorders [U.S. Patent
5,286,731], smooth muscle cell proliferation and Infimal thickening following vascular
injury [U.S. Patents 5,288,711 and 5,516,781], aduit T-cell leukemialymphoma
[European Patent Application 525,060 A1), ocular inflammation [U.S. Patent
5,387,688], malignant carcinomas [U.S. Patent 5,208,018], cardiac Inflammatory
disease [U.S. Patent 5,496,832], and anemia [U.S. Patent 5,561,138].
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Rapamycin 42-ester with 3-hydroxy-2-(hydroxymethyl)-2-methylpropionic acld
(CCI-779) Is aster of rapamycin which has demonstrated significant inhibitory effects
on tumor growth In both In vitro and In vivo models. The preparation and use of
hydroxyesters of rapamycin, Inciuding CCI-779, are disclosed In U.S. Patent
5.362,718.

CCI-779 exhiblts cytostatic, as opposed to cytotoxdc properties, end may delay
the time to progression of tumors or time to tumor recurmence. CCI-779 Is consldered
to have a mechanism of action that Is similar to that of sirolimus. CCI-779 binds to
and forms a complex with the cytoplasmic protein FKBP, which Inhiblts an enzyme,
mTOR (mammallan target of rapamycin, also known as FKBP12-rapamycin
associated protein [FRAP]). Inhbition of mTOR's kinase activity inhiblte a variety of
signal transduction pathways, induding cytokine-stimulaied cell proliferation,
translation of mMRNAs for several key proteins that regulate the G1 phase of the cell
cycle, and IL-2-induced transcription, leading to inhibition of progression of the cell
cycle from a1 to 8. The mechanism of action of CCI-779 that results In the G1 S
phase block Is novel for an anticancer drug.

in vito, CCI-779 has been shown fo Inhibit the growth of a-number of
histologically diverse tumor cells. Cantral nervous system (CNS) cancer, leukemia (T-
cell), breast cancer, prostate cancer, and melanoma Gnes were among the most
sensiive to CCI-779. The compound arrestad cells In the G1 phase of the cell cycle.

In vivo studies In nude mice have demonstrated that CCI-778 has activity
agalnst human tumor xenogrefts of diverse histological types. Gliomas were
particularly sensitive to CCI-779 and the compound was active in an orthotoplc glloma
model In nude mice. Growth factor (platslet-derived)-nduced stimulation of a human
glicblastoma cell Ine In vitro was markedly suppressed by CC778. The growth of

‘'several human pancreatic fumors In nude mice as well as one of two breast cancer

lines studied In vivo also was inhibited by CCI-779.

Pmielntyroaholdmsasaraadassofemyrnaematmh!ymmahmferofa
phosphate group from ATP or GTP to tyrosine residue located on protein substrates.
Proteln tyrosine kinases cisarly play a role In normal cell growth. Many of the growth
factor receptor proteins function as tyrosine kinases and |t Is by this procass that they
effact signaling. The Interaction of growth factors with these receptors Is a necessary
event In normal regulation of cell growth. However, under certain conditions, as a

-2-
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result of sither mutation or overexpression, these receptors can become deregulated;
the result of which le uncontrolled cell proliferation which can lead to tumor growth and
uliimately t the dissase known as cancer [Wiks AF., Adv. Cancer Res., 60, 43
(1803) and Parsons, J.T.; Parsons, S.J., Imporiant Advances in Oncology, DeVita
V.T. Ed., J.B. Lippincatt Co., Phlla., 3 (1993) 1. Among the growth factor receptor
kinases and their proto-oncogenes that have been identifled and which are targets of
the compounds of this invention are the epidermal growth factor receptor kinase
(EGF-R kinase, the protsin product of the erbB oncogens), and the product produced
by the erbB-2 (also referred to as the neu or HER2) oncogene. Since the
phosphorylation event l& a necsesary signal for cell division to occur and since
ovarexpressed or mutated kinases have been assoclated with cancer, an Inhibltor of
this event, a protein tyrosine kinase Inhiblior, will have therapeutic value for the
treatmant of cancer and other diseases charactsrized by uncontrolied or abnormal cell
growth. For example, overexpression of the receptor kinase product of the erbB-2
oncogene has been associated with human breast and ovarlan cancers [Slarﬁon. D.
J., et. al., Sclence, 244, 707 (1988) and Sclence, 235 , 1148 (1887)). Deregulation of
EGF-R kinase has besn associated with epldermold tumors [Relss, M., et. al., Cancer
Res., §1, 8254 (1991)], breast tumors [Macias, A., et al., Anifcancer Res., 7, 458
(1987)], and tumors Involving other major organs [Gulick, W.J., Brit. Med, Bull., 47,
87 (1901)]. Becauss of the Importance of the role played by deregulated receptor
kinases In the pathogenesls of cancer, many recent studies have dealt with the
development of spedific FTK inhibltors as potential anti-cancer therapsutic agents
[some recent reviews: Burke. T.R., Drugs Future, 17, 119 (1892) and Chang, C.J.;
Geahlen, R.L., J. Nat Prod., 55, 1520 (1992)].

4-Dimethylamino-but-2-anoic acld [4-{3-chloro-4-fluoro-phenylamino)-3-cyano-
T-ethoxy-quinoiin-6-yij-amide (EKB-568) Is an EGFR kinase Inhbifor which has
significant inhibitory effects on tumor growth In both In vitro and In vivo models. The
preparation and use of EGFR kinase Inhibliors, such as EKB-569, are disciosed in
U.S. Patent 6,002,008.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows cytoloxiclly curves of EKB-5689, CCI-779, and combinations of
EKB-569 + CCI-770 In HCT118 cells.

FIG. 2 shows Isobolograms (at the 50% effect level) of a EKB-589 + CCI-779
combination.

FIG. 3 shows Isobolograms for EKB-569 + CCI-770 combinatfions derived from
different endpoints ranging from 50-65%.

FIG. 4 shows a 3-dimensional analysis of the synergistic Interaction of a EKB-
588 + CCI-779 combination.

FIG. 5 shows a contour plot of the 3-dimensional synergy plot of a EKB-569 +
CCL779 combination.

DESCRIPTION OF THE INVENTION

This Invention provides the use of combinations of CCI-778 and EKB-589 as
antineoplastic combination chemotherapy. [n particular, these combinations are
useful In the treatment of renal cancer, soft tissue cancer, breast cancer,
neurcendocrine tumor of the lung, cervical cancer, uterine cancer, head and neck
cancer, glloma, non-small lung cell cancer, prostate cancer, pancreatic cancer,
lymphoma, melanoma, small cell lung cancer, ovarlan cancer, colon cancer,
esophageal cancer, gastric cancer, leukemia, colorectal cancer, and unknown primary
cancer. This Invention also provides combinations of CCI-770 and EKB-569 for use
as antineoplastic combination chemotherapy. In which the dosage of elther CCI-779
or EKB-588 or both are used In subtherapeutically affective dosages.

Aa used in accordance with this Invention, the term “treatment” means treating
a mammal having a neoplastic disease by providing sald mammal an effective amount

_ of & combination of CCI-779 and EKB-569 with the purpoese of inhibiting growth of the

neoplasm In such mammal, eradication of the neoplasm, or palllation of the mammal.

As used In accordance with this Invention, the term "providing,” with respect to
providing the combination, means elther directly administering the combination, or
administering a prodrug, derivative, or analog of one or both of the components of the
combination which will form an effective amount of the combination within the body.
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The preparation of CCI-779 is described In U.S. Patent 5,362,718, which Is
hereby Incorporated by reference. An Improved preparation of CCI-779 Is disclosed In
US patent application SN 068/670,358, which is hereby Incorporated by reference.
When CCI-779 Is used as an antineoplastic agent, It Is projected that initlal Lv.
infusion dosages will be between about 0.1 and 100 mg/m? when administered on a
daily dosage regimen (dally for 5 days, every 2-3 weeks), and betwean about 0.1 and
1000 mg/m2 when administered on a once weekly dosage regimen. Oral or
intravenous Infusion are the preferred routes of administration, with Intravenous being
more preferred.

EKB-560 can be prepared according to the procedures described in US Patent
6,002,008, which Is Incorporated by reference. Prefared procadures for the
preparation of EKB-560 are provided hereln. When EKB-560 Is used as an
antinecplastic agent It [s projactsd that the Initlal oral dosage will be between 1 and
100 mg per day. Dapending on patient tolerance, EKB-569 can be administerad dally
for a treatment perlod, such as 14 days, followed by a rest period (no drug
administered), or can be administered on a continuous basls for a longer treatment
period (for example, 8 months or fonger).

The antineoplastic activity of the CCI-779 plus EKB-569 combination was
confimed In in vitro standard pharmmacological test procedure; the following briefly
describes the procadure used and the results obtained.

Cell Proliferation Procedure - HCT 116 colon adenocarcinoma cells were
maintained in RPMI 1640 medium. (e Technologles, Inc., Gaithersburg, MD)
supplemented with 10% fetal bovine serum (FBS, Life Technologles) and 50 ug/mi
gentamidin (Life Technologles) under 7% CO, at 37°C. Calls were plated In 86-well
microtiter dishes (6000 cells/well) in 200 ul RPMI 1840 medium contalning 5% FBS
and 50 pg/ml gentamicin and Incubatad avemight at 37°C. Compound diiutions were
prepared In the seme medium, at X final concentration, and 50 pl of the drug dilution
was added to the cell-containing wells. For studies Involving combinations of two
drugs, serlal dilutions of one compound were prepared In the prasence of a fixed dose

of a second compound. Alternatively, a checkerboard diluion serles was employed.
Caelis were cuttured for three days In the presence of the drugs. Unftreated cells were

-5.
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included as controls. The percentage of surviving cells was determined using
sulforhodamine B (SRB, Sigma-Aldrich, St Louls, MO), a protein binding dye. Callular
protein was precipitated In each well by the additon of 50 pl of 50% cold
trichloroacetic acid. After 1 hour, the plates were washed extensively In water and
dried. SRB dye reagent (0.4% SRB in 1% acetic acid, 80 ul per well) was added and
plates were kept at room temperature for ten minutes. Plates were then washed
thoroughly In 1% acetic acid and dried. Cell-assoclated dye was dissolved in 10 mM
Tris (150 pl) and the absorbance was read at 540 nm In a microtiter plate reader. The
concentration of compound that caused a fixed percentage Inhibition of growth was
determined by piotting cell survival (relative to untreated cells) against the compound
dose.

Syneray Evajuation - Isobolograms were used to study the Interaction of two
pharmacological agents. Here, the concentration of each drug alone which produces
a certain endpoint (e.g 50% Inhbbitlon of cell growth, ICy), Is plotied on the two
graphical axes. The straight line connecting the two points represenis equally
effactive concentrations of all combinations of the two drugs If the interaction is purely
additive. A shift of the isobologram o the left of the predicied cytotoxicity (curve with
concave side up) represents a synergistic Interaction. Conversely, a shift to the right
(isobologram with the convex side up) represents an antagonistic Interaction. When
lsobolograms for different endpoints were plolied on the same graph, the
concantration of each drug was expressed as the fraction of the concantration of each
drug alone that produced the same effect. This produces a symmetrical lsobologram
with unftdess measures on each axis, and allows a direct comparison of different
endpoints.

A second model for studying drug Interactions was proposed by Prichard and
Shipman [Antiviral Research. 74: 181-208 (1880)]. This Is a 3-dimensional model:
one for each drug and the thid for the blological effect Theoretical additive
Interactions are calculated from the Individual dose-response curves, based on a
dissimilar sites model of additivity (Bllss Independence). The calculated additive
surface, representing predicted cytoioxicily [s subtracted from the experimental
surface to reveal areas of enhanced toxcity (synergy) or reduced toodcity
(antagonism). The resuliing surface appears as a horizontal plane at 0% Inhibition
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above the calculatad additive surfacs, If the Interaction Is additive. Peaks and valleys
devating from this plane are Indicative of synergy and antagonism, respectively.
MacSynergyll, a Microsoft Excel-based software was used to perform all calculations
automatically. This spreadshest calculates the theoretical additive Interactions, and
locates and quantifies synergistic or antagonistic interactions that are aignificant at the
85% confiderce levels. The results were plotted as a 3-dimsnsional plot, or &s a
contour plot.

Results - HCT 118 cells were chosen as they express low, but detactable
levels of EGFR, and are sensitive to Inhiblion by EGFR Inhibltors. The cells are
somewhat resistant to CCI-779, but are Inhibited by high doses (5-10 pg/ml) of this
drug. HCT-116 calls were cultured in the presence of EKB-588 alone, CCI-779 alone,
or a dilution serles of EKB-580 with fheed doses of CCI-779. Following growth for 3
days, cell survival was determined using the SRB test procedure. Cytotoxicity curves
are shown In Fig. 1. EKB-568 produced an |Cy value of 0.31 ug/ml in HCT118 cells.
When this compound was combined with 2.08 pg/mi CCI-779 (which caused 41%
inhibtion of growth when administered alone), the ICx value is reduced to 0.03 pg/mi,
a 10-fold decrease. When combined with 0.026 pg/ml CCI-778 (which alone Inhibits

cell projiferation by 38 %), the |ICx value dropped o 0.051 ug/ml, a 8-fold decrease.
Simllar results were obsarved when dose-response curves wers produced with CCl-
779 In the presence of fixad doses of EXB-589. To Identify the nature of this drug
intaraction, Isobolograms (at 50% effect level) of the combinetion of EKB-569 and
CCI-779 were generated (Fig. 2). The Isobologram was deeply Indented with the
concave side up, Indicating a substantial synergistic Interaction between the two
drugs. At the most synergistic point, 0.03 ug/imi of EKB-668 combined with 0.077

pg/ml CC-779 was Iso-effective with 0.31 pg/ml of EKB-560 alone or 4.3 pg/mi CCl-
770 alone (ICe for each drug alons). Thus, a 10-fold reduction in the dose of EKB-
569 and a 50-fold reduction In the dose of CCI-779 was required to Inhibit cell
proliferation by 50% when the drugs were combined, compared to either drug alane.
Isobolograms derived from different endpoints, ranging from 50 to 65% were aiso
examined. As shown In Fig 3., the isobolograms produced were almost
superimposabie, indicating synergy at all effect levels tested.
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The Interaction between EKB-569 and CCI-779 was also evaluated using a 3-
dimensional analysis. Here, phammacological Interactions are presented In a 3-
dimenslonal plot with the piane at 0% representing additive interaction, and peaks and
valleys representing areas of synergy or antagonism, respectvely, batween the two
drugs. In Fig. 4, the combination of EKB-569 and CCI-779 resultad In a broad area of
synergistic imleraction, consistent with the results shown In the Isobologram studles.
A contour plot of the 3-dimensional synargy plot fadliitates the Identification of the
concentrations of drugs at which greatest synergistic toodcity occurs (Flg. 5). A broad
arsa of synergy was obsarved at 0.0005 to 3 pg/mi CCI-779 and 0.18 to 0.4 pg/ml
EKB-560. Within this area, two peaks of maximum synergy occurred at 0.0005 to

0.003 pg/mi and 0.05 to 0.3 pg/mi of CCI-779 and 0.25 to 0.37 pg/ml EKB-569.

Based on the results of these standard pharmacological test procedures,
combinations of CCI-779 plus EKB-568 acted synergistically together, and are useful
as antineoplastic therapy. More partkularly, theae combinations are usefu! in the
freatment of renal carcinoma, soft tissue sarcoma, breast cancer, neuroendocrine
tumor of the lung, cervical cancer, uterine cancer, head and neck cancer, glioma, nonh-
small cell fung cancer, prostate cancer, pancreatic cancer, lymphoma, melanoma,
small cell lung cancer, ovarlan cancer, colon cancer, esophageal cancer, gastric
cancer, leukemia, colorectal cancer, and unknown primary cancer. As these
combinations contain at least two active antineoptastic agents, the use of such
combinations also provkies for the use of comblnations of each of the agants In which
ona or both of the agents is usad at subtherapeutically effective dosages, thereby
lessaning toxdcity associated with the Individual chemotherapettic agent.

In providing chemotherapy, muitiple agents having different modaliles of
action are typlcally usad as part of a chemotherapy “cocktail.” i ls anticipated that the
combinations of this Invention will be used as part of a chemotherapy cocktall that
may contain one or more additional antineoplastic agents depending on the nature of
tha neoplasia to be treated. For example, this Invention also covers the use of the
CCI-7T9/EKB-823 comblnation used In conjuncion with other chemotherapeutic
agents, such as aniimeiabolites (fe., S5-fluocrouracl, floxuradine, thioguanine,
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cytarabine, fludarabine, 6-mercaptopurine, methotrexate, gemcitabine, capecitabine,
pentostatin, timetrexate, or cadribine); DNA crosslinking and alkylating agents (l.e.,
cisplatin, carbopiatin, streptazoin, msiphalan, chiorambucdll, camustine,
mathclorethamine, lomustine, bisulfan, thlotepa, Hofamide, or cyclophosphamide);
hormonal agents (l.e., , tammdfen, roloxdfen, toremifens, anastrazole, or letrozole),
antbiotics (l.e., plicamycin, bleomycin, mitoxantrone, idarublein, dactinomycin,
mitomycin, doxorublcin or daunorublcin); immunomodulators (L.e., Interferons, IL-2, or
BCG), animitofic agents (lL.e., estramustine, paciitaxsl, docetaxs], vinblastine,
vincristine, or vinorelbine);, topolsomerase Inhibitors (l.e., topotecan, Iinotecan,
eloposide, or teniposide.); and other agents (l.a., hydroxyurea, trashuzumab,
altretamine, retindmab, L-asparaginase, or gemtzumab gzogamicin).

As used In this vention, the combination regimen can be given
simultaneously or can be given In a staggered regimen, with CCI-779 being given at a
different time during the course of chemotherapy than EISB—923. This time differential
may range from several minuies, hours, days, weeks, or longer betwesn
administration of the two agenis. Therefore, the term combination does not
necessarlly mean administered at the same time or as a unitary dose, but that each of
the components are administered during a desired treatment pariod. The agents may
also be administered by different routes. For axample, in the combination of CCI-779
plus EKB-588, It Is anticipated that the CCI-779 wil be administered orally or
parenterally, with parenterally being preferred, while the EKB-569 may be
administered parenterally, orally, or by other acceptable means. These combination
can be administered dally, weekly, or even once monthly. As typical for
chemotherapeutic regimens, a course of chemctherapy may be repaated several
weeks later, and may follow the same timeframe for administration of the two agents,
or may be modified based on patient response.

As typical with chemotherapy, dosage regimens are ciosely monitored by the
treating physician, based on numerous factors including the severlty of the disease,
responss to the disease, any treatment related toxdclties, age, health of the patient,
and other concomitant disorders or treatments.

Based on the resulls obtalned with the CCI-779 plus EKB-560 combinations, it
is projected that the Initlat 1.v. Infusion dosage of CCI-779 will be between about 0.1
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and 100 mg/m?, with between about 2.5 and 70 mg/m? being prefarred. It Is also
preferred that the CCI-778 be administered by i.v., typlically over a 30 minute period,
and administered about once per week. The Initial dally dosages of EKB-589 will be
between about 1 and 100 mg, with between 5 and 756 mg being preferred. After one
or more treatment cyciss, the dosages can be adjusied upwards or downwards
depending on the results obtained and the skie effects cbserved.

Onal formulations contalning the active compounds of this Invention may
comprise any convenfionally used oral forms, including tablets, capsules, buccal
forms, troches, lozenges and oral liquids, suspensions or solutions. Capsules may
contaln mixtures of the acive compound(s) with Inert flllers and/or dlluents such as
the pharmaceutically acceptable starches (e.g. com, potato or taploca starch), sugars,
artificial sweetsning agenis, powdered celluloses, such as crystaline and
microcrystalline celluioses, flours, gelatins, gums, etc. Useful tablet formulations may
be made by conventional compression, wet granulation or dry granulation methods
and ullize phammaceutically accepiabls diluents, binding agents, lubricants,
disinlegrants, surface modifying agents (Including surfactanis), suspending or
stabilizing agents, Including, but not limited to, magnesium stearats, stearic add, talc,
sodium lauryl sulfate, microcrystaline celluloss, carboxymethyiceliuloss calcium,
polyvinyipyrrolidone, gelatin, alginic acid, acacla gum, xanthan gum, sodium clirate,
complax sllicates, caldum carbonate, glycine, dexirin, sucrose, sorbitol, dicalclum
phosphats, calcum sulfate, laciose, kaolin, mannitol, sodium chloride, talc, dry
starches and powdered sugar. Preferrad surface modifying agents Include nonlonic
and anlonic surface modifying agents. Representative examples of surface modifying
agents Include, but are nat limited o, polaxamer 188, banzalkonium chioride, calclum
stearate, cetostearyl alcohol, catomacrogal emulsifying wax, sorbitan esters, colloidal
sllicon dioxide, phosphatss, sodium dodecylsulfate, magnesium aluminum ‘sflicate,
and triethanolamine. Omal formulations herein may utfitze standard delay or time
reiease formulations to alter the absorption of the active compound(s). The aral
formulation may aleo consist of administaring the active Ingredient In water or a frut
Juice, contalning appropriate solubilizers or emuisifiers as neaded.

In some cases it may be desimable to administer the compounds directly to the
airways in the form of an aerosol.

-10-
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The compounds may also be administered parenterally or intraperitoneally.
Solutions or suspensions of these aclive compounds as a free base or
pharmacologically acceptable salt can be prepared In water sultably mixed with a
surfactant such as hydroxy-propyicelluiose. Dispersions can also be prepared In
glycerol, liquid polyathylene glycols and mbdures thereof In olls. Under ordinary
canditions of storage and uss, these preparation contain a preservative to prevent the
growth of microorganisms.

The pharmaceutical forms suitable for Injectable use Include sterile aqueocus
solutions or dispersions and sterlle powders for the extemporanecus preparation of
sterlle Injectable solutions or dispersions. In all cases, the form must be sterlle and
must be fluld to the exient that easy syringabliity exdsts. It must be stable under the
conditions of manufacture and storage end must be preserved against the
contaminating action of microorganisms such as bacteria and fungl. The carrler can
be a solvent or dispersion medium contalning, for example, water, ethanol, polyol
(e.g., glycerol, propylene glycol and lquild polysthylene glycol), suitable mixtures
thereof, and vegetabie oils.

For the purposes of this disclosure, transdermal adminisirations are
understood to Include all administrafions across the surface of the body and the Inner
iinings of bodlly passages Including epithellal and mucosal fissues. Such
administrations may be carrled out using the present compounds, or pharmaceutically
acceptable salts thereof, In lotions, creams, foams, patches, suspensions, solutions,
and supposltories (rectal and vaginal). ‘

Transdermal administration may be accomplished through the use of a
transdermal patch containing the active compound and a carrier thet is inert {o the
active compound, is non toxic to the skin, and allows dellvery of the agent for systemic
absorption into the blood stream via the skin. The camler may take any number of
forms such as creams and olntments, pastes, gels, and occlusiva devices. The
creams and cintments may be viscous liquid or semisolid emulsions of elther the oil-
in-water or water-in-ofl type. Pastes comprised of absorptive powdere disparsed In
petroleum or hydrophllic petroleum containing the active Ingredient may also be
sultable. A varlety of occlusive devices may be used to release the aclive ingredient
Into the blood streem such as a semipermeable membrane covering a reservoir
containing the active ingredient with or without a carrier, or a matrix containing the
active Ingredient. Other occlusive devices are known in the Iiterature.

-11-
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Supposttory formulations may be made from traditional materials, including
cocoa butter, with or without the addition of weas to alter the suppository's maiﬂng

point, and glycarin. Water soluble suppository bases, such as polysthylene glycols of
various molecular weights, may also be used.

The following provides the preparation of EKB-560 from commercially
available staring materlals or starting materials that can be made according to
avallable Iterature procedures.

Preparation of 4-dimethylaminocrotonic acld from TMS-4-bromocrotonate

Bzcﬂg/\i OSi(CEy); —@’ﬂ,ﬁ-— (ca.w:n/‘j\ OSi(CHy),
=L cn,»mt/‘j\
( OH

211 mi dimethylamine (2M in THF, 0.422 moles) was added drop-wise to a solution of
50 g TMS-4-bromocrotonate (0.211 moles, 75.9% by GC-MS) In 250 mi of THF at 0-
50°C under N;. The reaction mixture was stired at room temperature for 30 minutes.

A white solld by-product was filtlered off. 2 m! water was added to the filtrate followed
by seeding. The crystals formed were filterad and washed with ether to give 18.3 g
(from fwo crops) off -white solid product Yiekd was 67.2% (88% purity by GC-MS,
NMR was consistent with the structure).

Preparation of methyl 4-dimethylaminocrotonate from methyl-4-bromocrotonate

Aj\ (CH:RNE :
BrCH; OCH, e (CH)N OCH,

120 m! dimethylamine (2M In THF, 0.24 moles) was added drop-wise io & solution of
20 g methyi 4-bromocrotonate (85% purity, 0.095 moles) in 150 ml of THF at 0-50°C
under N,. The reaction mbdure was stirred for 15 minutes at room temperature. TLC

-12-
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(9:1 CHyCly: MeOH with few drope of EtzN) showed residual methiyl 4-bromo-
crotonate. The reaction mixtime was heated to 40-450C for 156 minutes. A white solid

by-product was filtered off. The filtrate was evaporated to give a yeliow ofl {14 g). The
yeliow oll was dissolved in 100 ml CH,Cl; and washed with H,O twice. The aqueous

laysr was back exiracted with 100 ml CH,Cl,. The CH,Cl; layers were combined,
dried over MgSO, and filtered. The filtrate was evaporatad to give an all (12 g). Yleld
was 88%. NMR Indicated desired product with trace methyl 4- bromocrotonate.

Preparation of Methyl 4-N,N-dimethylaminocrotonate hydrochloride on large
scale:

/\J\ (CHy),NH
BrCEy OCH, — (CH. oCH,

A 3L flask was charged with tstahydrofuran (0.71 kg, 0.80 L). Mathyl 4-
bromocrotonate (0.20 kg, 0.13 L, d = 1.522 g/ml) was added and rinsed with
tetrahydrofuran (0.18 kg, 0.20 L). The solution was stimed and cooled to 0-10°C. An
additional funnel was charged with a solution of dimethylamine In tetrahydrofuran and
added over (1 h 15 min) keeping the temperature at 0-10°C. The mixture was stimed
for & minimum of 30 mins and checksd for reaction completion by TLC. The reaction
was complete when there Is < 2% detecimble starting materlal (methyl 4-bromo-
cratonate) presant. The mixiure was filtered cold on a Buchner funne! into a 3 L mult-
neck fiask, rinsed with pre-chilled (0-10°C) tetrahydrofuran (2 x 0.18 kg, 2 x 0.20 L),
and suction malntalned until dripping stops. The flask was equipped with an agitator,
thermometer, and a setup for vacuum distillation. The solution was concentrated by
distillaifon under a reduced pressure of {125-200 mm Hg) and at a maxdmum pot
temperature of (40°C) to & pot volume of (200 mL). Isopropanol (0.22 kg, 0.28 L) was
added and the mixture cooled to 0-10°C. The distiliation stilhead was repiaced with
an addition funnel charged with a solution of HCI In isopropanol, which was added
over 45 min untll pH of 2.0-3.0 was reached, while maintaining a temperature 0-10°C.
The mixiure was held for a minimum 30 min, and fileted cold on a Buchner funnel,
rinsed with Isopropanol (2 x 0.12 kg, 2 x 0.15 L). The filter cake was dammed and
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suction maintained until dripping stopped. The product was dried in a vacuum oven at
50°C and 10 mm Hg for 18-20 h.

Preparation of 4-dimethylaminocrotonic acld hydrochloride from methyl
5 4-dimethylaminocrotonate

(CH. OCHy, ———— (CHy), o): |
MeOH

2a cﬂ/\/ﬁ\
— A (CH)N OH ‘HC

A NaOH solution (3.35 g In 25 mi H,0, 0.084 moles) was added drop-wise to a

solution of 12 g methyl 4-dimethylaminocrotonate (0.084 moles) in 100 mt MeOH at
room temperature. The reaction mixiure was heated to 40-45°C for 1 hour then cooled

10 to room temperaiure, The pH was adjusted to 1~2 with 5 N HCl. The mixhire was
concentrated to a thick oll which was triturated with dehydrated alcohol to form a solld.
The solid by-product was filiered off. The filirate wae evaporated to an oll which was
friturated with IPA. Seven (7.0) g of white solid product was obtained. Yisid was 50%
with the purity 86.3 % by GC-MS.

15

Preparation of 4-N,N-dimathylaminocrotonic acld hydrochloride on large scale

NaOH ag. Mm../\l
(CH. OCHy ———— (CH OH
MeOH
= . CH/J\
IPA (CH;)N OH "HCl

A 2 L mult-neck flask was equipped with agitator, thermometer, eddition funnel, and,

nitrogen protection. The flask was charged with ethanol (0.39 kg, 0.50 L). Methyl 4-
20 N,N-dimethylamino crotonate hydrochloride (0.125 kg) was added and rinsed with
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ethanot (0.10 kg, 0.125 L). The suspension was sthted and cooled to 0-10°C. The
addition funnel was charged with sodium hydroxide (50%) (0.11 kg, 0.072 1, d=1.53
g/mL) and addd over 20 min keeping the temperature at 0-10°C. A slight axotherm
was observed and the mbdure tumed yellow. The mixure wae stirred for a minimum
of 15 min, and then warmed o 18-22°C, and held for a minimum of 4 h. The reaction
was checked for completion by TLC . The reaction Is complete when thera is < 2%
detectable starting materlal (methyl 4-N,N-dimethylaminocrotonate hydrochloride)
present. The mixiure was cooled to 0-10°C. An addition funnel was charged with a
solution of HCI In Isoprapanol and added over 40 min untll pH 2.0-3.0 was atiained,
while maintaining the pot temperature of 0-10°C. The mixiure was sturred for a
minimum of 30 min, and filtered cold on a Buchner funnel Into a 2 L multi-neck flask,
rinsed with cold ethanol (0-10°C) (2 x 0.05 kg, 2 x 0.083 L) with suction maintained
untfl dripping stops. The flask was equpped with an agitator, thermometer, and setup
for vacuum distiliation. Solvent was removed under a reduced pressure of 50-100
mm Hg and at a maximum pot temperature of (40°C) to a pot volume of 160-180 ml..
Isopropanol (0.040 kg, 0.083 L) was added, end the mixiure warmed to 35-40°C over
10 min. Acetone (0.10 kg, 0.13 L) was added over 20 min while mainteining the pot
temperature at 35-40°C. The mixture was seaded and cooled to ambient temperature
20-25°C, and held there for a minimum of 12-18 h. The mixiure was cooled to
0-10°C, held there for a minimum of 1 h. A mbdure of isopropanol (0.048 kg, 0.083 L)
and acetone (0.10 kg, 0.13 L) was prepared, stimed to homogenlze, and cooled to
0-10°C. The mbdura was ftered coki on a Buchner funnsl, rinsad with lsopropanol/
acstone (2 x 0.074 kg, 2 x 0.098 L), and the fitter caked dammed while maintaining
suction until dripping stopped. The product was dried In a vacuum oven at 50°C and
10 mm Hg for 18-20 h.

-15-



10

15

WO 03020266 PCT/US02/24841

Preparation of 4-dimethylaminocrotonyl anilide from 4-dimethylaminocrotonic
acld hydrochloride

thiogyl chloride ca/‘j\
(CH),N OH BC1 CH,CLIDMF  (CHy),N Cl'HCI

?H::z > (%»NMNH-@

Thionyf chioride (0.38 mi, 0.005 moles) was added drop-wise to a solufion of 0.33 g 4-
dimethylaminocrotonic ackl hydrochloride (0.002 molss) In 15 mi CH;Cly containing 2

drops of DMF at 0°C under N2. The reaection mbdure was refitdeed for 30 min. Then
0.72 ml anlline {(0.008 moles) was added drop-wise to the reaction mixture &t 0°C and
stimed for 1 hour at room tamperaturs. A solid by-product was filtered. The fitrate was
evaporated to give an ofl (0.8 g). GC-MS data shows that the oll Is 11.7% 4-
dimethylaminocrotonic acld hydrochloride and 85% of desired product.

Preparation and lsolation of 4-N,N-dimethylaminocrotonoyichloride
hydrochloride

A well stirred suspension 4-dimethylaminocrotonic acid hydrochioride (5.0 g, 30 mmol)
in cold (0°C) THF (40 mL) and DMF (2 pipet drops) was treated with calyl chloride
(3-15 mL, 36 mmol). The mbdure was stirred at 20-25 °C for 3 h then cooled to 0°C
and held for 30 min. The solids were collected on Buchner funnel (under a blankst of
nitrogen) and washed with cold (0°C) THF (3 x 5 mL). The product was dried under
vacuum (~ 1 torr) at 40-50°C for 3 h to give 4.0 g of 4-dimethylaminocrotonoyl
chioride hydrochloride. This material Is characierized as itse methy! ester by freatment
of the solld with methanol.

Altarnatively, the ttle compound can be preparad In CH3CN and used directly for the
coupling step:

-16 -
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Preparation of EKB-569

A 3 L muli-neck flask was equipped with an agitator, thermometer, dip tube, and
nitrogen protection. The flask was charged with N-methyl pyrrolidinone (0.77 kg, 0.75
L. d=1.033 g/mL). At amblent temperature, 4-{3-chioro-4-fluorophenyljamino-8-
amino-3-cyano-7-sthoxy quinoline (0.0748 kg) [see, US Patsnt 6,002,000] was added
and the midure stimed while heating to 40-45 °C and hold for 15 min. The flask was
cooled to 0-10°C. The mbdure contasining 4-N,N-dimethylaminocrotonoyt chioride
hydrochloride was transferred via dip tube and positive nitrogen pressure to the 3 L
fiask over 30-45 min, while maintalning 0-10°C. The mixiure was keptat 0-10°C fora
minimum of 2 h. The reaction was checked for completion by HPLC. The reaction is
complets when there Is <2% of the starting material (4{3-chloro-4-fiuorophenyl]-
amino-8-amino-3-cyano-7-ethoxy quinoline} present A 12 L mult-neck flask
equipped with aghator, thermometer, dip tube, and nifrogen protection was charged
with water (2.61 kg, 2.61 L). Sodlum bicarbonate (0.209 kg) was added and stimed
untll a solution was obtained. The solution was cooled to 20-24°C. The NMP-CH3CN

mixture was transferred, via dip tube and positive nitrogen pressure, to the 12 L flask
over 45-60 min, while maintaining 20-24°C. The mbxiure was maintained at 20-24°C
for a minimum of 1 h, and fittered on a Buchner funnel, and rinsed with water (3 x 0.40
kg, 3 x 0.40 L) with suclion being maintalned until dripping stops. The product was
dried In a vacuum oven at 50°C and 10 mm Hg for 28-30 h to give 78.5 g (86% yleld)
of product.

-17 -
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CLAIMS

1. A method of treating a neoplasm in a mammal In need thereof, which
comprises providing to sald mammal an effective amount of a combination comprising
CCI-778 and EKB-589.

2 The method according io claim 1; wherein the neoplasm is renal cancer.

3. The method according to claim 1, whersin the neoplasm Is soft tissue

4. The method according to ciaim 1, wherein the neoplasm is breast
cancer.

5. The method acconding to claim 1, wherein the neoplasm is a
neuroendocrine tumor of the lung.

6. The method according to claim 1, wherein the neoplasm Is cervical

7. The method according to claim 1, whereln the neoplasm Is utarine
cancer,

8. The method according to daim 1, wherein the neoplasm is a haad and
neck cancer.

9. The method according to claim 1, wherein the necplasm is glloma.

10. The method according to ciaim 1, wherein the neoplasm Is non-small
cell Jung cancaer.

11. The method according to claim 1, whereln the neoplasm Is prostate
cancer. )
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12  The method according to claim 1, whereln the neoplasm s pancreatic
Cancer.
5 13. The meathod according to claim 1, whereln the neoplasm is lymphoma.
14. The method according to clalm 1, whereln the neoplasm Is melanoma.
156. The method according to claim 1, whereln the neoplasm I emall cell
10  lung cancer.
16. The method acconding to claim 1, whereln the neoplasm is ovarlan
cancer.
15 17. The method according to claim 1, wherein the neoplasm s colon
cancer.
18.  The method according fo claim 1, wheraln the neoplasm is esophageal
cancer. .
20
19. The method according to claim 1, wherein the necplasm Is gastric
cancer. '
20. The method according to dalm 1, wherein the neoplasm Is leukamila.
25
21. The method according to claim 1, whereln the neoplasm Is colorectal
cancer.
22, The method according to clalm 1, wherein the neoplasm Is unknown
30 primary cancer. '
23. A method according to any one of Claims 1 to 22 which comprisas

providing to sald mammal an effective amount of a combination comprising CCI-778

-10-
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and EKB-569, wherein either CCI-779, EKB-569, or both are provided In
subtherapeutically effective amounts.

24. A method according o claim 23 in which CCI-779 [s provided in a
subtherapsutically effective amount.

25. A method according to claim 23 In which EKB-568 Is provided In a
subtherapeutically effective amount.

28. A method according to cdaim 23 In which both CCI-779 and EKB-569
are provided In subtherapeutically effective amounts.

Z7. An antneoplastic combination which comprises an anilneoplastic
effective amount of a combination of CCI-779 and EKB-569.

28. A composition according to claim 27 In which CCI-779 Is provided [n a
subtherapeutically effective amount.

29. A composition according to clalm 27 In which EKB-569 Is provided In a
subtherapeutically effective amount.

30. A composition according to daim 27 In which both CCI779 and EKB-
588 are provided In subtherapeutically effective amounts.

31. A product comprising CCI-779 and EXB-568 as a combined preparation
for simultaneous, separate or sequential use In the treaiment of a neoplasm In a
mammal

32, A product according to claim 31 In which the neoplasm is one of the
following: renal cancer, soft tissue sarcoma, breast cancer, neuroandocrine tumor of
ths lung, cervical cancer, uterine cancer, a head and nack cancer, glioma, non-small
cell lung cancer, prostate cancer, pancreatic cancer, lymphoma, melanoma, small cell
lung cancer, ovarlan cancer, colon cancer, esophageal cancer, gastric cancer,
Isukemia, colorectal cancer or unknown primary cancer.
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33. Use of CCI-779 and EKB-569 In the preparation of a madicament for
the treatment of neoplasm In a mammal.

34. A use acconding to claim 33 In which the neoplasm Is one of the
following: renal cancer, soft tisstie sarcoma, breast cancer, neuroendocrine tumor of
the lung, cervical cancer, uterine cancer, a head and neck cancer, glloma, non-small
cell lung cancer, prostate cancer, pancreatic cancer, lymphoma, melanoma, small cell
lung cancer, ovarilan cancer, colon cancer, esophageal cancer, gastric cancer,
leukemia, colorectal cancer or unknown primary cancer.

35. A use according ip claim 33 or 34 In which CCI-779 Is provided In a
subtherapeutically effective amount.

36. A usse acconding to claim 33 or 34 In which EKB-588 is provided In a
subtherapeutically effective amount.

37. A use according to claim 33 or 34 In which both CCI-770 and EKB-568
are provided in subtherapeutically effective amounts.

-21-
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UINOLINES AS INHIBITORS OF EGF-R AN R2 KINAS

FIELD OF THE INVENTION

Thia lnvention relates to certain substituted 3-cyanoquinoline compounds aa
well as the pharmaceutically acceptable salts thereo!. The compounds of the present
Invention Inhibit the action of certaln growth factor receptor protsin tyrosine kineses
(PTK) and other protein kinases thereby inhbiting the abnormal growth of certain
cell types. The compounds of thia Invention are therefore useful for the treatment of
certain diseases that are the result of deregulation of these PTKa. The compounds of
this invention are antl-cancer agents and are ussful for the treatment of cancer in
mammals. in addltion, the compounda of this invention are useful for the treatment of
polyoystic kiiney disease In mammals. Thie Invention aleo relates to the manufacture
of sald 3-cyanoquinolines, thelr use for the treatment of cancer and polycystic kiiney
disease, and the pharmaceutical preparations containing them.

Protain tyrosine kinases are a class of enzymes that caialyzs the tranefer of a
phasphate group from ATP to a tyrosine residue located on a protein substrate.
Protsin tyrosine kinases cleary play a role in normal cell growth, Many of the growth
factor receptor protsins function as tyrosine kinases and It s by this process that they
effect signaling. The Interaction of growth factora with these receptors Is a necessary
event In normal reguiation of cell growth. However, under certaln conditions, as a
result of either mutation or everexpression, these receptors can become deregulated.
The result of this Is uncontrolied cell proiiferation which can lead to turnor growth and
ultimately to the disease known asa cancer [Wike A.F., Adv. Cancer Res., 60, 43

" (1983) and Pareons, J.T.; Parsons, S.., Important Advances in Oncology; DeVita

V.T. Ed., J.B. Lippincott Co., Phila., 3 (1893) 1. Among the growth factor receptor
kinasas and thelr proto-oncogenes that have been Identified-and which are targets of
the compounds of thia invention are the epidermal growth factor receptor kinase
(EQF-R kinase, the protain product of the erbB oncogene), and the product produced

|63~
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by the Her2 (also referred to as the neu or erbB-2) oncogene. Since the
phosphorylation event Is a neceasary signal for csll division to occur and alnce
overaxpressed or mutated kinases have hean assoclated with cancer, an inhibitor of
this event, a protein tyrosine kinase [nhibitor, will have therapeutic value for the
treatment of cancer and cther diseases characterized by uncontrolled or abnonmal
cell growth. For example, overaxpreesion of the receptor kinase product of the Her2
oncogene has basn associatad with human breast and ovarian cancers [Slarmon, D.
J., et. al., Science, 244, 707 (1889) and Salence, 235, 1146 (1987)]. Deregulation of
EQF-R kinase has baen aesoclated with epldermold tumors {Relss, M., et. al.,
Cancesr Res., 1, 6254 (1891)), breast tumors [Macias, A., et. al., Anticancer Res., 7,
458 (1987)), and tumors Involving cther major organs [Quilick, W.J., Brit. Med. Buil.,
47, 87 (1991)]. Bacause of the Importance aof the rols played by deregulated receptor
kinasas In the pathogenesis of cancer, many recent studies have dealt with the
development of speoific PTK Inhibfiora as potentlal antl-cancer therapetutic agents
[some recent reviews: Burke, T.R., Drugs Futurs, 17, 119 (1892) and Chang, C.J.;
Qeahlen, R.L, J. Nat. Prod., 55, 1529 (1692)]. The compounds of this invention
inhiblt the kinase activity of EGF-R and Her2 and are therefore useful for treating
certain disease states, such as cancer, that result, at [aast In part, from deregulation
of these receptors. The compounds of this Invention are also useful for the treatment
and prevention of certain pre-canceroue conditions, such aa the growth of colon
polyps, that result, at least In part, from deregulation of these receptors.

It Is also known that deregulation of EQF receptors Is a factor In the growth of
epithellal cysts in the disease described as polycystic kidney disease [Du J., Wiison
P. D., Amer. J. Physlol,, 269(2 Pt 1), 487 (1995); Nauta, J., et al., Pediairic Research
» 37(6), 755 (1985); Gattone, V.H., et al., Developments). Blology, 169(2), 504
(1995); Wileon, P.D., et al., Eur. J. Cell Blol., 61(1), 131, (1993)). The compounds of
this Invention, which Inhibit the catalytic function of the EQF receptors, are
consequently usseful for the treatment of this disease.

Some 3-cyanoguinoline derivatives are inhibitors of tyrosine kineses and are
described In the application WO88430860 (US 6,002,008). These 3-cyanoquinolines
may be substituted at carbon-5 through carbon-8 with an unsubstituted phenyi,
alkene or alkyne group. Applications WO0018761 and WO0018740 also describe 3-
cyanoquinoline inhibltors. A 3-cyanoquinoline with a 4-{2-methylaniilino) substituent

(og
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having gastric (H'/K*)-ATPase Inhibitory activity at high concentratione haa been
described fife, R., J. Med. Chem., 35(18), 3418 (1992)].

The compounds of the present invention are 3-cyanoquinolines which Inhibit
the aclivity of proteln kinases that are required for cell growth and differentiation and
are thersfore useful for the treatment of certaln diseases that result from activity of
thees protein kinases. In perticular, the compounda of this invention inhibh the kinase
activity of EQF-R and Her2 kinases. The compounds of this Invention are anti-cancer
agents and are uasiul for the treaiment of cancer in mammals. Further, the
compounds of this Invention are useful for the treatment of polycystic kidriey disease
in mammals.

SUMMARY OF THE INYENTION

In accordance with the prasent Invention, there Is provided compounds
representad by Fomula (T):

whereln:

Zlg -NH-, -O-, -S-, or-NR-;

R Is alkyl of 1 to 6 carbon atoms, or carboalkyl of 2 to 7 carbon atoms;

X Is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one
or more alkyl groups of 1 fo 8 carbon atoms; or

X Is pyridinyl, pyrimidinyl, or aryl and may optionally be mono- di-, or tri-substituted
with a substituent selected from the group consisting of halogen, alkyl of 1 to
@ carbon atoms, alkenyl of 2 1o 8 carbon atoms, alkynyl of 2 to 6 carbon
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atoms, azido, hydroxyalkyl of 1 to 8 carbon atoms, halomethyl, alkoxymethyl
of 2 to 7 carbon atoms, alkenoyloxymethyl of 2 to 7 carbon atoms, alkoxy of 1
o 8 carbon atoms, alkylthio of 1 to 8 carbon atome (alkyiCi-Ca)S-, hydroxy,
triflucromethyl, cyano, nitro, carboxy, carboalkexy of 2 to 7 carbon atoms,
5 carboalky! of 2 to 7 carbon atoms, benzoyl, amino, alkylamine of 1 to 6
carbon atoms, dialkytamino of 2 to 12 carbon atoms, alkanoylamino of 1 to 8
carbon atoms, alkenoylamino of 3 to 8 carbon atoms, alkynoylamino of 3 to 8
carbon atoms, carboxyalkyi of 2 to 7 carbon atoms, carboalkoxyalkyl of 3 to 8
carbon atoms, aminoeiky! of 1-5 carbon atoms, N-alkylaminoalkyl of 2 to 9
10 carbon atoms, N,N-dialkylaminoalkyl of 3 to 10 carbon atome, N~
alkylaminoalkoxy of 2 to 9 carbon atoms, N,N-dlalkylaminoalkoxy of 3 to 10
carbon atoms, mercapto, and benzoylamine; or
X Is a bleyollc aryl or bicyclic heteroaryl ring system of 8 to 12 atoms, where the
bloyciic heteroaryl ring containe 1 to 4 heteroatoms Independently selectad
15 from N, O, and S; wherein the bicyciic aryl or bicyclic heteroaryl ring may be
. optionally mono-, di-, -, or tetra-substituted with a substituent seiected from
the group conesisting of halogen, oxo, thio, alkyl of 1 1o 8 carbon atoms,
alkenyl of 2 to 8 carbon atome, alkynyl of 2 to 6 carbon atomns, azido,
hydroxyalkyt of 1 to 8 carbon atoms, halomethyl, alkoxymethyl of 2 to 7
20 carbon atoms, alkanoyloxymethyl of 2 to 7 carbon atorns, alkoxy of 1 to 8
carbon aetoms, alkyithio of 1 to 8 carbon atoms (alkyiC,-Cs)S-, hydroxy,
trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2 to 7 carbon atoms,
carboalkyl of 2 to 7 carbon atoms, phenoxy, pheny!, thiophenaxy (CeHsS-),
benzoyl, benzyl, amino, alkylamino of 1 to 6 carbon atoms, dialkylamino of 2
- 25 to 12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1 1o 6
carbon atoms, alkenoylamino of 3 to 8 carbon atoms, alkynoylamino of 3 to 8
casbon atoms, carboxyalkyl of 2 to 7 carbon atoms, carboalkoxyalkyl of 3 to 8
carbon atoms, aminoalky! of 1 to 5 carbon atoms, N-alkylaminoalkylof2t0 9
carbon atoms, N,N-dlalkylaminoalkyl of 3 to 10 carbon atoms, N-
30 alkylaminoalkoxy of 2 to 9 carbon atoms, N,N-dialiylaminoalkaxy of 3 to 10
carbon atorns, mercapto, and benzoylamino; or
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E {a pyridinyl, pyrimidinyl, or aryl optionally mono- di-, or tri-substituted with a
suhstituent selected from the group conslsting of halogen, alkyl of 1 to 8
carbon atoms, elkenyl of 2 to 6 carbon atoms, afkynyl of 2 to 6 carbon atoms,
azido, hydroxyalkyl of 1 to 8 carbon atoms, halomethyl, alkoxymethyl of 2 to 7

5 carbon atoms, allanoylaxymethyl of 2 to 7 carbon atoms, alkoxy of 1 to 8
carbon atoms, alkyithio of 1 to 8 carbon atoma {alkylC;-Ce)S-, hydroxy,
triflucromettryl, cyano, nitro, carbaxy, carboalkoxy of 2 to 7 carbon atoms,
carboalkyi of 2 to 7 carbon atoms, benzoyl, amino, alkylamino of 1 to 8
carbon atomns, dialkylamino of 2 to 12 carbon atoms, alkanoylamino of 110 8

10 carbon atoms, alkencylamino of 3 to 8 carbon atoms, alkynoylamino of 3to 8
carbon atoms, carboxyalkyl of 2 to 7 carbon atoms, carboalkoxyalky! of 3 to 8
carbon atoms, aminoalkyl of 1-5 carbon atoms, N-alkylaminoalkyf of 2 to 8
carbon atomnas, N,N-dlalkylaminoelkyl of 3 to 10 carbon atoma, N-
alkylaminoalkoxy of 2 1o 8 carbon atoms, N,N-dlalkylaminoalkoxy of 3 to 10
15 carbon atoms, mercapto, and benzoylamino;

T is subatihuted on E at carbon and is
= NH(CHg), “O(CHp)ar~, ~S(CHg)w, -NR(CHg)y~ , (CH)m
(CHghaNH -, - (CH2)uO -, - (CHa)wS-, OF - (CH)mNR -;

20 Lle anaryl ring optionally mono- di-, or tri-substituted with a substituent selected
from the group conalsting of halogen, alkyl of 1 to 8 carbon atoms, alkenyl of
2 to 6 carbon atorns, alkynyl of 2 to 8 carbon atoms, azido, hydroxyaliyl of 1
to 8 carbon atoms, halomethyl, alkoxymethyl of 2 to 7 carbon atoms,
alkanoyloxymethyl of 2 to 7 carbon atoms, alkoxy of 1 to 8 carbon atoms,

25 alkyithio of 1 to 8 carbon atoms (alkylC,-Cy)S-, hydroxy, trifluoromethyi,
oyano, nitro, carboxy, carboalkoxy of 2 o 7 carbon atome, carboalkyl of 2 to 7
carbon atoms, benzoyl, amino, alkylamino of 1 to 8 carbon atoms,
dlaliylamino of 2 to 12 carbon atoms, alkanoylamino of 1 to 8 carbon atoms,
alkenoylamino of 8 to 8 carbon atoms, alkynoylamino of 3 to 8 carbon atoms,

30 carboxyalkyi of 2 to 7 carbon atome, carboalkoxyalkyl of 3 to 8 carbon atoma,
aminoalkyl of 1-6 carbon atoms, N-alkylaminoalkyi of 2 to 8 carbon atoms,
N.N-dialkylaminoalkyl of 3 to 10 carbon atoms, N-alkylaminoalkoxy of 2 to 8
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carbon atoms, N,N-dialkylaminoalkoxy of 3 to 10 carbon atoms, mercapto,
and benzoylamino; or

L Is a 5 or 8-maembered heteroaryl ring where the heteroaryl ring contalns 1 to 3

heteroatoms Independently selected from N, O, and S; wherein the heteroaryl
ring may be optionally mono- or di-substituted with a substituent selected
from the group consisting of halogen, oxo, thio, alkyl of 1 to 8 carbon atoms,
alkaenyl of 2 to 8 carbon atoms, alkynyl of 2 1o 8 carbon atoms, azdo,
hydraxyaikyt of 1 to 6 carbon atoms, haiomethyl, alkoxymethyl of 2 to 7
carbon atoms, alkanoyloxymaethyl of 2 to 7 carbon atoms, alkoxy of 1 to 8
carbon atoms, alkytthio of 1 to 8 carbon atoms (alkylC+-Ca)S-, hydroxy,
trifiuoromethyl, cyano, nitro, carboxy, carboalkoxy of 2 1o 7 carbon atoms,
carboalkyl of 2 to 7 carbon atoms, phencxy, phenyl, thiophenoxy (CeHsS-),
benzoyl, benzyl, amino, alkylamino of 1 fo 6 carbon atoms, dialkylamino of 2
to 12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1to 8
carbon atoms, alkenoylarmino of 3 to 8 carbon atoms, alkynoylamino of 3to 8
carbon atoms, carboxyalkyl of 2 to 7 carbon atoms, carboalkoxyalkyl of 3 to 8
carbon atome, aminoalkyl of 1 to 5 carbon atome, N-alkylaminoaliky of 210 8
carbon atorms, N,N-dialkylaminoalkyi of 3 to 10 carbon atoms, N-
alkylaminoalkoxy of 2 to 8 carbon atoms, N,N-dialkylaminoalkoxy of 3 to 10
carbon atoms, mercapto, and benzoylamino;

Pyridinyl, pyrimidinyi, or ary! are pyridinyl, pyrimidinyl, or ary! radicals, respectively,

optionally mono- di-, or tri-substituted with a substituent selected from the
group consisting of halogen, alkyl of 1 to 8 carbon atoms, alkenyiof 210 8
carbon atoms, alkynyt of 2 to 8 carbon atoms, azido, hydroxyaliyl of 1 to 8
carbon atoms, halomethyl, alkaxymethyl of 2 to 7 carbori atoms,
alkanoylaxymethy! of 2 to 7 carbon atoms, alkoxy of 1 to 8 carbon atoms,
alkyithlo of 1 to 8 carbon atoms (alkylC,-Cy)S-, hydroxy, trifluorometiwi,
cyano, nitro, carbaxy, carboalikoxy of 2 to 7 carbon atoma, carboalkyl of 210 7
carbon atoma, benzoyl, amino, alkylamino of 1 to 8 carbon atoms,
dialkylamino of 2 to 12 carbon atoms, alkanoylamino of 1 to 8 carbon atoms,
alkenoylamino of 3 to 8 carbon atoms, alkynoylamino of 3 fo 8 carbon atoms,
carboxyalkyl of 2 to 7 carbon etoms, carboalkoxyalkyl of 3 to 8 carbon atome,
aminoalkyl of 1-6 carbon atomns, N-akylamincaliyt of 2 to 9 carbon atoms,

iz
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N,N-dialkylaminocalkyl of 3 to 10 carbon atoms, N-alkylaminoalkoxy of 2to 8
carbon atoms, N,N-dialkylaminoalkoxy of 3 to 10 carbon atoms, mercapto,
and benzoylamino;

G4, G2, G3, and G4 are each, iIndependsntly, hydrogen, halogeq.alkylul"l o6

carbon atoms, alkenyl of 2 o 6 carbon atoms, alkynyl of 2 to 8 carbon atoms,
alkenyloxy of 2 to 6 carbon atome, alkynyloxy of 2 to 6 carbon atoms,
hydroxymethyl, halomethyl, alkencyloxy of 2 to 8 carbon atoms, alkenoyloxy
of 3 to 8 carbon atoms, alkynoyloxy of 3 to 8 carbon atoms,
alkanoyloxymethyl of 2 to 7 carbon atoms, alkenoyloxymethyt of 4 to 8 carbon
atoms, alkynoyloxymethyl of 4 tv & carbon atoms, alkoxymethyl of 2o 7
carbon atoms, alkoxy of 1 to 8 carbon atoms, alkyithlo of 1 to 8 carbon atoma
(alkylC1-Cq)S-, alkyleulphinyl of 1 to 8 carbon atome, alkylsulphonyl of 1 to 8
carbon atoms, alkylsulfonamido of 1 to 8 carbon atomns, alkenylsulfonamido of
2 to 8 carbon atoms, alkynylsulfonamido of 2 1o 8 carbon atoms, hydroxy,
trifluoromethyl, trifluoromethoxy, cyano, hitro, carboxy, carboalkoxy of 2 to 7
carbon atoma, carboalkyl of 2 to 7 carbon atorns, phenoxy, phenyl,
thiophenoxy (CgHsS-), benzyl, amino, hydroxyamino, alkoxyamino of 1 to 4
carbon atoms, alkylamino of 1 to 8 carbon atoms, diatkylamino of 2 to 12
carbon atoms, N-alkylcarbamoyl, N,N-dlalkylcarbamoyi, N-alkyl-N-
alkenylamino of 4 to 12 carbon atoms, N,N-dialkenylamino of 8 to 12 carbon
atoms, phenylamino, benzylamino, RaNH,

/(G(Halz)p\
RHG(Ha)s)p—N\ )l-(O(Ha)z)rY- ., ReRgCH-M—(C(Ralel-Y-

(C(Re)2)p

Rr-(C(Ra)2)g-Y- . Rr(C(Ra)a)yM—~(C{Ra)hc Y- + orHet-(C(Rgla)yW{C(Rall Y-,

provided that either G2 or G3 or both G2 and G3 are RoNH;

Y i a divalent mdical selected from the group conalsting of

Re
—8— , —(CHJ— , —0— ,and —N—

Ryls -NRgRg, -ORa. -, -N(Rg)s ‘G, or NRg(ORg);
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M8 >NRg, -O-, >N{(C(Rg)2)pNRgRg, or >N-{C(Rgl2)p-ORg;

W Is >NRg, -O- or s a bond;

Het Is a heterocyclic radical eelected from the group consisting of morpholine,
thiomorpholine, thiomorpholine S-oxide, thiomorpholine 8§,S-dloxide,
plperidine, pyrrolkiine, aziridine, pyridine, imidazole, 1,2,3-rlazole, 1,2,4-
triazole, thlazole, thlazolidine, tetraxole, plperazine, furan, thiophene,
tetrahydrothlophene, tetrahydrofuran, dioxane, 1,3-dloxolane,
tetrahydropyran, and

(ﬁacﬁ’)r

o

which mey be optionally mono- or di-substituted on carbon with Rg, hydraxy,

~N(Re)e, -OR4, {C{Rg)2)sORg or -(C{Rg)o)sN(Rg)o:

optionally mono-substituted on nitrogen with Rg; and

optionally mono or di-substituted on a saturated carbon with divalent radicals -O- or

-O(C(Rg)2)sC-:

Rg lIs hydrogen, alkyt of 1 to 6 carbon atoms, alkenyl of 2 to 8 carbon atome, alkynyl
of 2 to 8 carbon atoms, cycloalkyl of 3 to 7 carbon atome, carboalkyl of 2to 7
carbon atormns, carboxyalkyl 2 to 7 carbon atoma, phenyl, or phenyl optionally
substituted with one or more halogen, alkoxy of 1 to 6 carbon atoms,
trifluoromethyf, amino, alkylamino of 1 1o 3 carbon atoms, dialkylamino of 2 fo
6 carbon atomns, hitro, cyano, azido, halomethyl, alkoxymethyl of 2 to 7
carbon atome, alkanoyloxymethyl of 2 to 7 carbon atoms, alkyithlo of 1 10 6
carban atomns (alkylC,~Cg)S-, hydroxy, carboxyl, carboalkaxy of 2 to 7 carban
atoms, phencxy, phenyl, thiophencxy (CsHsS-), benzoyl, benzyl,
phenylamino, benzylamino, alkanoylamino of 1 to 6 carbon atoms, or alkyl of
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1 1o 6 carbon atoms; provided that the alkenyl or alkynyl molety s bound to a
nitrogen or oxygen atom through a saturated carbon aton;
R2, ls selected from the group conelsting of

As Rs
R ;
B Rs
R3 Is hydrogen, alkyl of 1 to 8 carbon atoms, carboxy, carboalkoxy of 1 to 8 carbon
atoms, phenyl, carboalky! of 2 to 7 carbon atoms,
/(G(
R-{C{Ra)e)y—! (C{Re)2)~
\(O(Ha)s)p)“_

Rr{ClFakle . Rr(CR)M-(ClRal)r

10 ReRaCHM—(C{Rel) ,or HetH{C(RelgW-(ClRel)r

Ry 1 -NRgRg, -ORg, -SRg,
Rr(C{Re))yS- » Pr(C(R2)yN(Re  Rp(C(Ree)yO-

ReReCH-N(Rs  + ReRgCH-S-  + RgACHO-

HeH{C(RNRgr  *HIHC(Re)GS-  + Het-{CRIO-

(OH)q
(G (ClRalelp
HHO(HM—N )u— c( )«— (c(n.m.. N—
N ClRa), (CRa)p

cysteine, or a peptide comprised of 2 to10 native amino acld reslduaseomalnlngat
15  leastone unoxidized cysteine residue wherein R, Is bound to the rest of the molecule
through the sulfur atom of one or more of the cysteine residues;

IS
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Rs and Ry are each, Independently, {C(Ra)e)NReRs, O {C(Re)2)r ORs:
J Is Independently hydrogen, chlorine, fluorine, or bromine;

a ls an Integer of 0-1;

¢ Is an integer of 1-8;

k Is an Integer of 0-4;

_ nls aninteger of 0-1;

m Is an Integer of 0-3;
p Is an integer of 2-4;
q Is an Integer of 0-4;
r ls an Integer of 1-4;
8 ls an Integer of 1-6
u Is an Integer of 2-8;
Q Is a counterion selected from salte formed from organic and Inorganic acids;
provided thet: '
a. when Rg Is alkenyl of 2 to 7 carbon atoms or alkynyl of 2 fo 7 carbon
atoma, such alkenyl or alkynyl molety Is bound o a nitrogen or axygen atom
through a saturated carbon atom;
b. when Y Is -NAg- and Ry ls -NRgRg, -N(Rg)g ‘@’ or -NRg(ORg), thengls
an Integer of 2 10 6;
¢. when Mls -O-and Ry is -ORg then p Is an Integer of 1 to 4;
d. when Y ia -NRg- then k is an Integer of 2 {0 4;
8. when Y I8 -O- and M or W Is -O- then k le an integer of 1 to 4;
f. when W [s not a bond with Het bonded through a nitrogen atom then q le
an Integer of 2 to 4 and when W s a bond with Het bonded through a
nitrogen atom and Y ls -O- or -NRg- then k Ie an Integer of 2 to 4;
or a pharmaceutically accaptabile salt thereof.
The compounds of this Invention are certaln substituted 3-cyanoquinolines.
Throughout this patant application, the quinoline and quinazoline ring eystsms will be
numbered as Indicated in the formulas below.

[CORENS &

10
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Preferrad bicycile aryl or bicycllc heteroary! ring systems Include naphthalene,
1,2,3,4-tetrahydronaphthalene, tetralin, indane, 1-oxo-indane, 1,2,3,4-
{etrahydroquinoline, naphthyridine, benzofuran, 3-oxo-1,3-dihydrolsobanzofuran,
benzothiephene, 1,1-dioxobenzothiaphene, Indole, 2,3-dihydroindole, 1,3-dioo-2,3-
dhydro-1H{solndole, benzotriazole, 1H-Indazole, Indoline, benzopyrazole, 1,3-
benzodloxole, benzoxaxzole, purine, phthalimide, coumarin, chromone, quinoline,
terahydroquinoline, Isoquinoline, benzimidazole, quinazoline, pyrido[2,3-b]pyridine,
pyrido[3,4-b]pyrazine, pyrido[3,2-clpyridazine, pyridof3,4-b]pyridine, 1H-pyrazole[3,4-
dipyrimidine, 1,4-benzodiaxans, pteridine, 2(1H)-quinolone, 1(2H)-lsoquinolone, 2-
oxo-2,3-dhydrobenzthlazols, 1,2-methylenedloxybenzene, 2-oxindole, 1,4-
benzisoxazine, benzothiazole, quincmaline, quinoiine-N-axide, isoquinoline-N-cedde,
quinoxafine-N-axdde, quinazoline-N-cxdde, benzazine, phthelazine, 1,4-dioxo-1,2,3,4~
tetrahydrophthalazine, 2-axo-1,2-dihydroquinoline, 2,4-dloxo-1,4-dlhydro-2H-
benzo{d][1,3]oxazine, 2,5-diaxo-2,3,4,5-tetrahydro-1H-benzofe][1,4]dlazepine, or
cnnoline.

A preferred cystelne comalning peptide is glutathione.

When L Is a 5 or 8-membered heteroaryl ring, preferred hetercaryl rings Inciude
pyridine, pyrimidine, imidazole, thiazole, thiazolidine, pyrrole, furan, thiophene,
oxazole, or 1,2,4-trlazole.

Elther or both rings of the bicycllc aryl or bicyciic heteroaryl group may be fully
unsaturated, partially saturated, or fully eatumated. An oxo substituent on the bicyclic
aryl or bicyclic heteroaryl molety means that one of the carbon atoms has a carbonyt
group. A thio substttuent on the bicyclic aryl or bicydlic hetercaryl molety means that
one of the carbon atoms has a thiocarbony! group. When a compound of this
invention contains a molety which contains a hetaroaryl ring, such hetercaryl ring
does not contain 0-0, S-S, or S-O bonds In the ring.

When L is a 5 or 6-membered heteroaryl ring, t may be fully unsatureted, partially
safurafed, or fully eaturated. The hetsroaryl ring can be bound to T via carbon or

11
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nitrogen. An oxo substituent on the heteroaryl ing means that one of the carbon
atoms has a carbonyl group. A thio substituent on the heteroaryl ring meane that one
of the carbon atoms has a thiocarbonyl group.

The alkyt portion of the alkyl, alkoxy, alkanoyloxy, alkoxymethyl, alkanoyloxymethyl,
alkylsuiphinyl, alkylsulphonyl, alkylsulfonamido, carhoalkoxy, carboalkyl,
carboxyalkyl, carboalkoxyalkyl, alkanoylamino, N-alkylcarbamoyl, N,N-
dialkyicarbamoyi, N-alkylaminoalkoxy, and N,N-dialkylamincalkaxy include both
stralght chain as well as branched carbon chalns of 1 to 8 carbon atoms. The alkenyl
portion of the alkenyl, alkencyloxymethyl, alkenyloxy, alkenyleulfonamido,
substituents Include both stralght chaln as well as branched carbon chalns of 210 8
carbon atoms and one or more aites of unsaturation and all possible configurational
lsomers. The alkynyl portion of the alkynyi, alkynoyloxymathyli, alkynylsulfonamido,
alkynyloxy, substituents inciude both straight chain as well as branched carbon
chalna of 2 to 8 carbon atoms and one or more sltes of unsaturation. Carboxy la
defined as a CO2H radical. Carboalkoxy of 2 to 7 carbon atoms Is defined as a -
002Rfmdlcal,whemﬂ'lsanalkylmdlcalor1 to 6 carbon atoms. Carboxyalkyl Is
defined as a HO2C-R™- radical whera R™ is a divalent alkyl radical of 1 to 8 carbon
atoms. Carboalkoxyalky! ls defined as a R"02C-R"- radical where R™ s a divalent
alkyl radical and where R" and R™ together have 2 to 7 casbon alomse. Carboalkyl Is
defined as a -COR" radical, whers R" Is an elkyl radical of 1 to 8 carbon atoms.
Alkanoyloxy ls defined as a -OCOR" radical, where R" Is an alkyl radical of 110 6
carbon atoms. Alkanoyloxymethyl ls defined as a R*CO2CH2- radical, where R" Is
an aikyl radical of 1 to @ carbon atoma. Alkoxymethyl Is defined as a R"OCH2-
radical, where R" I an alkyl radical of 1 1o 6 carbon atoms, Alkylsulphinyi is defined
as & R*SO- radical, where R" Is an alkyl radical of 1 to 6 carbon atoms.
Alkylsulphomnyl Is defined as a R*SO2- radical, whare R" la an alkyl adical of 1 10 8
carbon atome. Alkylsulfonemido, alkenyisulfonamido, alkynylsutfonamido are defined
as a R"SO2NH- radical, where R" Is an alky! radical of 1 to 8 carbon atoms, an
alkenyl radical of 2 to 8 carbon atomns, or an alkynyl radical of 2 to 8 carbon atoms,
respectively. N-alkyicarbamoy! ls defined as a R"'NHCO- radical, where R" Is an alkyl
radical of 1 to 8 carbon atoms. N,N-dlakyicarbamoy Is defined as a R"R'NCO-
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radical, where R" le an alkyl radical of 1 to 6 carbon atoms, R' is an aikyl radical of 1
to 6 carbon atoms and R’ and R" may be the same or different. When X is
substituted, it le preferred that It Is mono-, di-, or tri-substitutad, with mono- and di-
substituted being most preferrad. It Is preferred that of the substiuents G, and Ga, &t
least one I8 hydrogen and It is most preferred that both be hydrogen. Itis also
preferred that X s & phenyl ring optionally substifuted, Z Is -NH-, and n Is an Integer
of 0.

Het Is a heterocycle, as defined above which rrnybaopﬂonallymono-?rdl-
substituted on carbon with Rg, optionally mono-eubstituted on nitrogen with Ag,
optionally mono- or di-substituted on carbon with hydroxy, -N(Rg)a or -ORg,

optionally mono or di-substituted on carbon with -(C{Rg)2)3ORg or (C(Rg)2)gN(Rg)a
, and optionally mono or di-substituted on a saturated carbon with divelent -O- or-
O(C(Rg)2)g0- (carbonyl and ketal groups, respectively); in some cases when Het ls
substituted with -O- (carbonyi), the carbony] group can be hydmted. Het may be
bonded to W when q ls an Integer of 0 via a carbon atom on the heterocylic ring, or
when Het Ja a nitrogen comaining heterocycle which alao containe a saturated
carbon-nitrogen bond, such heterocycle may be bonded to carbon, via the nitrogen
when W Is a bond. When q ls an Irteger of 0 and Het [s a nitrogen contalning
heterocycle which also contains an unsaturated carbon-nitrogen bond, that nitrogen
atom of the heterocycle may be bonded to carbon when W Is a bond and the
resulting hetarocycle will bear a poaltive charge. When Het Is substituted with Rg,
such subetitution may be on a ring carbon, or in the case of a nitrogen contaning
heterocycle, which also containe a saturated carbon-nitrogen bond, such nitrogen
may be substituted with Rg or In the case of a nitrogen containing heterocyvle, which
also contalns an unsaturated carbon-nitrogen bond, such nitrogen may be
substituted with Rg In which casa the heterocycle will bear a positive charge.
Preferred hetsrocycles include pyridine, 2,6-disubstituted morpholine, 2,5-
disubstituted thiomorpholine, 2-substituted imidazole, subatituted thiazole, N-
substitutad imidazole, N-subsitituted 1,4-piperazine, N-subsitituted piperadine, and
N-substitted pyrrolidine.

13
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‘The peptides Included among the R4 substituents are comprised of 2 to 10

native amino acid residuse containing at laast one unoxidizad cystsine reaidue. The
N-terminua of these peptides can be acylatad with a C4-C; alkanoyi group and/or the
C-terminus can be esterified with & C;-Cs alkoxy group. In those cases where there
are more than one cysteine reskdue, each cystelne can optionally be bound 1o a 3-
cyanoquinoiine through the sulfur atom.

Z may be for example —NH-. An exampie of nis 0. In some embodiments X
may be for example —E-T-L. E may be for example optionally substituted aryt, T
may be O(CHg),~ whereinmis Oor 1. L may be for exampie optionally substftuted
aryl or optionally substituted heteroaryt such aa pyridine, pyrimidine, imidazole,
thiaxole, thiazolkine, pymrole, furan, thiophense, oxazole and 1,2,4-trfazole.

In some emhodiments X s optionally subatituted aryl, e.g., optionally .
substituted phenyl.

In other embodiments X may be substituted or unsubstituted bicyclic aryl or
bleydlic heteroaryl ring system such as naphthalene, 1,2,3,4-tetrahydronaphthalens,
Indane, 1-oxo-Indane, 1,2,3,4-tetrahydroquinoline, naphthyridine, benzofuran, 3-oxo-
1,3-dihydrolscbenzofuran, benzothlaphene, 1,1-dloxobsnznthlaphene, indole, 2,3-
dhydroindole, 1,3-dloxo-2,3-dlhydro-1H-scindole, benzotriazole, 1H-indazole,
indoline, benzopyrazole, 1,3-benzodioxole, benzmazole, purine, phthalimide,
coumarin, chromone, guinoline, terahydroquinoline, Isoquinoline, benzimidazole,
quinazoline, pyrido[2,3-b]pyridine, pyrido[3,4-b]pyrazine, pyrido[3,2-clpyridazine,
pyrido[3,4-b]pyridine, 1H-pyrazole{3,4-d]pyrimidine, 1,4-Benzodioxane, pteridine,
2(1H)-quinolone, 1(2HHsoquinolone, 2-ox0-2,3-dhydrobenzthlazole, 1,2-
methylenadioxybenzene, 2-cxindole, 1,4-benzlsoxazine, benzothlazole, quincxaline,
quinoline-N-oxide, isoquinoline-N-cxide, quinoxaline-N-oxide, quinazoiine-N-oxdde,
benzazine, phthalazine, 1,4-dioxo-1,2,3,4-tetrahydrophthalazine, 2-ox0-1,2-
dihydroquinoline, 2,4-dloxo-1,4-dlhydro-2H-benzo{d][1,3]oxazine, 2,5-dioxo-2,3,4,5-
tstrehydro-1H-benzoje][1,4)dlazepine and cinnoline.
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Optional substituent{e) may be for exampla aelected from halogen, eg
chiorine and phery!.

In some smbodiments G, and G, are both H.

R4 may be for example NRyF, or a papiide of 2 {010 native amino acid
residuss contalning at least one unoxidized cystelne residue wherein R, Is bound to
the rest of the molecule through the sutfur atom of one or more of the cystelne
residues.

Each Ry may be selectad from hydrogen, alkyl of 1 to 6 carbon atome, Ry~
(C(Re)z)s whersin Ry le NReFls and Het-(C(Ra)e)eW-(C(Ra)a)r- -

in the compounds of the invention each Re may ba aefected from hydrogen
and aky! of 1 to 6 carbon atoms. -

Preferred compounds of this Invention are described below. Except as
othetwise Indicated below, the substituents are aa defined above.

A. Compounds according to Formula (I), wherein Z is —NH-, n la an Integer of 0, and
X [e aryl optionally substituted or & pharmacseutically acceptable salt thereof.

B. Compounds according to Formula (1), wherein Z is —~NH-, n is an Integer of 0, X Is
phenyl optionally substituted or a pharmaceutically acceptable salt thereof.

C. Compounds according to Formula (1), wherein Z 1s —-NH-, n1s an Integer of 0, X le
aryl optionally substituted and G, and Q4 are H or a pharmaceutically acceptable salt
thereof.

D. Compotunds according to Formula {I), wherein Z Is -NH-, n Is an Integer of 0, X Is

substituted or unsubstituted bicyciic aryl or bicyollc hetercaryl ring systsm, ora
pharmaceutically acceptable salt thereof.

15
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E. Compounds according to Formula (I), whersin Z is -NH-, n s an Intager of 0, X 1a
phenyl optionally substituted and G, and G, are H or a pharmacettically acceptable
salt thereol.

Spacifically preferred compounds of this Invention or a pharmaceutically acceptable
salt thereof Include:

N-(d-{3-chioro-4-{(4-pheny}-1,3-thlazol-2-yl)sutfanyfjaniiino}-3-cyano-7-methoxy-6-
quinolinyl)-8, 4-bls{dimethylamino)-2-butenamide,

N-{4-(3-Chloro-4-fluoro-phenylamino)-3-cyano-7-methoxy-quinolin-8-yi}-3,4-bie(3-
hydroxy-pymrolidin-1-yi)}-butyramide,

N-{4-(3-Chioro-4-fluoroanfiino)-3-cyano-7-ethoxy-8-quinofinyl}-&-
(dimethylamino)butanamide,

N-<{4{4-<{Benzyloxy)-3-chioroanliino}-3-cyano-7-sthoxy-6-quinolinyl}-3,6-
bis{dimethylamino)hexanamide,

N-{4{4{Benzyloxy)-3-chloroanilino]-3-cyano-7-ethoxy-8-quinoliny}-3,4-di(1-
pyrrolidinyf)butanamide,

(2R)-2-amino-5~{{2{(carboxymethyl)amino]-1-{({3-{[4-(3-chloro-4-fluocroaniino)- 3-
cyano-7-sthoxy-6-quinolinyllamino}-1-{{dimethylamino)methyl}-3-
axopropyljeutfanyl) methyll-2-axoethyljamino)-5-oxopentancic acid, and

N-{4-{4-(Benzyloxy)-3-chioroaniino}-3-cyano-7-sthoxy-8-quinolinyi}-3,4-

bie{dimsthylamino)butanamide,
or a pharmaceutically acceptable salt thereof.
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The compoundsa of this Invention may contaln one or more asymmetric carbon
atoms; in such cases, the compounds of this inventlon include the individual
diasteromers, the racemates, and the individual R and S éntantiomers thereof.
Some of the compounds of this Invention may contaln one or more double bonds; In
auoh cases, the compounds of this Invention include each of the possthie
configurational isomera as well as mixtures of these Isomers. When a compound of
this invention contains a molety contalning the same substituent mora than once (for
axample, when R; ls -NRgR,), each subatituent (R, In this axample) may be the same
or different.

For the compounds of Forrmula (I) defined above and referred to hereln,
unless otherwise noted, the following terme are defined:

Halogen, aa used herein means chioro, fluoro, bromo and lodo.

Alkyl es used hereln means a branched or stralght chaln having from 1 to 8 carbon
atoms. Exemplary alkyl groupe Include methyl, ethyl, propyl, lsopropyl, butyl,
isobutyl, t-butyl, pentyl and hexyl optionally substituted with phenyl, phenyl optionally
substitited with one or more subetituents preferably from one io three substituents
independently selected from alkyl, alkoxy, perhaloalkyl, halogen, nitro, hydroxy,
amino, carboxy, carboxyalkyl, alkylamino and dlalkylamino, thioalkyl, alkoxycarboryt
and acyl.

Alkenyl as used herein means a branched or straight chain having from 2 to 8 carbon
atoms, the chaln contalning at least one carbon-carbon double bond and all posslble
configurational lsomera. Alkenyl, may be used synonymously with the term olefin
and includes alkylidenes. Exemplary alkenyl groups include ethenyl, propenyl, 1,4-
butadienyl, 3-hexen-1-yl and the ltkke optionally subetituted with phenyl, phenyl
optionally substituted with one or more substituents preferably from one to three
subatituents independantly selected from alkyl, alkoxy, perhaloalkyl, halogen, nitro,
hydroxy, amino, carbaxy, carboxyalkyl, alkylamino and dialkylamino, thioalkyl,
alkoxycarbonyl and acyl.
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An alkynyl group le defined as stralght or branched carbon chaln of 2 to 6 carbon
atoms that contalns at least one carbon-carbon triple bond and Includes propynyl and
the ilke optionally substituted with phenyl, phenyl optionally substituted with one or
more substituents preferably from one fo three substituents iIndependently selected
from alkyl, alkkoxy, perhaloalkyl, halogen, niiro, hydroxy, amino, carboxy,
carboxyalkyl, alkylamino and dialkylamino, thioalkyl, alkaxycarbonyl and acyl.

Alkoxy as ysed hersin means an alkyl-O- group In which the alkyt group ls as
previcualy described. Exemplary alkoxy groups Include methoxy, ethoxy, n-propoxy,
-propoxy, n-butoxy, t-butoxy and polyethers Including —O-(CH2)20CH3.

Cycloalkyl as used hersin means a simple carbocycle having a saturatad ring having
from 3 o 7 carbon atoma and more preferably from 8 to 6 carbon atoms optionally
substituted with 1 to 3 Independently selected alkyl groupe of 1 to 8 carbon atome.
Examplary cycloalkyi ringe inciude cyciopropyl, cyclobutyl, cyclopentyl, cyclohexyl
and adamantyl and the like.

Aryl as used hereln means a mono or bicycllc aromatie ring having from 6 to 12
carbon atoms. Monocyclic rings preferably have 6 members and bicydlic rings
preferably have 8, 9, 10 or 12 membered ring structures. Exemplary aryl groups
Include phenyl, alpha-naphthyl, beta-naphthyi, indene, and the like Independently
substituted with one or more substituents and more preferably with 1 to 3
substituents. Pheny! as used heroin refers io & 8-membered aromatic ring optionally
mono, di or tri-substituted.

Heteroaryl denotes an unsubstituted or optionally substituted monooyclic 5 or &
membered ring, which contains 1 to 4, or particularly 1 or 2 heteroatoms which may
be the same or different. Nitrogen, oxygen and sulfur are the preferred heteroatoms,
provided that the heteroaryl does not comtaln 0-0, S-S or S-O bonds. Specific
aexamples Include thiophene, furan, pyrrole, pyrazole, Imidazole, 1,2,3-triazole, 1,2,4-
trlazole, tetrazole, thiazole, oxazole, Iscthiazole, lsoxazole, 1,3,4-axadlazols, 1,2,4-
oxadiazole, 1,3,4-thiadlazole, pyriiine, pyrimidine, pyrazine, pyridazine and 1,3,5-
triazine. The heteroaryl ring may be oxidized when a heterocatom Ia a nitrogen atom

L)
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to provide the corresponding N-oxide, including pyridine -N-oxide. The heteroaryl
ring may be oxidlzed on a sulfur atom to provide the comesponding sulfoxide or
sulfons, including thiophene —1-0xids. The heterocyciic ring may contaln a carbonyl
group on one of the carbon atoms, such as 1,3,4-mmadlazol-2-one.

Bicyclic heteroaryl as uéed herein refera to saturated or partially unsaturated bicyclio
fusad rings having 8 to 20 ring atome contalning 1 to 4 hetsroatoma which may be
the same or diffsrent ndependently selectad from nitrogen, oxygen and sulfur
optionally substituted with 1 to 3. Independently selected substituents which may be
the same or diftsrent provided that the bicycllc heteroaryl does not contaln O-O, S-S
or S-O bonds. Specific examples Include: indole, 2,3-dihydroindole, 24ndazole,
isoindazole, quinoline, isoquinoline, tetrahydroquinoline, benzofuran,
benzothiophene, benzimidazols, benzotriazole, benzothlazole, benzoxazole,
benzisoxazole, 1,2-banzopyran, cinnoline, phthalazine, quinazofine, 1,8~
naphthyridine, pyrido{3,2-bjpyridine, pyrido[3,4-blpyridine, pyrido{4,3-b]pyridine,
pyrido[2,3-djpyrimidine, purine, and pteridine and the like. Elther or both rings of the
bicyciic ring system may be partially seturated, or fully saturated. The bicycilc group
may be axidized on a nitrogen atom to provide the corresponding N-oxdde, such as
quinoline -N-oxdde. The bicyclic group may be axidized on a sulfur atom to provide
the comresponding suifoxdde or sulfone, such as benzothiophene-1-oxide. The bicyclic
ring eystem may contain a carbonyl group on one of the carbon atoms, such as 2-
indanone.

Where terms are used in combination, the definition for sach individual part of the
combination applies unlesas defined otherwise. For inetance, perhaloalkyl refers to
an alkyl group, as defined above and perhalo refers to all hydrogen atoms on the
alkyl group being substituted with a halogen as define above. An example In

trifiuoromethyt.

Some of the compounds of the Invention have centers of asymmetry. The
compounds may, therefore, exist in at least two and often more sterecisomeric forme.
The present Invention encompasses all stereolsomers of the compounds whether
free from other stereclsomers or admixed with other sterecieomets In any proportion
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and thus Inciudes, for instance, racemic mixture of anantiomare as well as the
dlastereomeric mixture of isomers. The absoluts configuration of any compound may
be determined by conventional X-ray crystellography. Optically active lsomera may
be prepared, for axample, by resolving racemic derivatives or by asymmetric
aynthesis. The resolution can be carrled out by the methods known to those skilled
in the art such as In the presence of a resoiving agent, by chromatography, or
combinationa thereof.

The compounds of Formula {I) mey be obtalned as Inorganic or organic ealts
ueing methods knovn to those skllled In the art (Richard C. Larock, Comprehensive-
Organlo Transformations, VCH publishers, 411-415, 1988). It [s well known to one
ekilled in the art that an appropriate sait form la chosen based on physlcal and
chemical stehility, flowabllity, hydroscopicity and solubifity.

Pharmaceutically acceptable salts of the compounds of Formula (1) with an acidio
molety may be formed from organic and Inorganic bases. For example with alkall
metals or alkaline earth metals such as sodium, potassium, [ithium, calclum, or
magnesium or organic bases and N- tetraalkylammonium salts such as N-
tetrabutylammonium salts. Similarly, when a compound of this invention contains a
basic molety, salts may be formed from organic and [norganic aclds {l.e. ~N{Rg)}sQ").
For exampis salts may be formed from acetic, proplonic, lactic, citric, tartaric,
succinic, fumaric, maleic, malonic, mandelic, mallc, phthalic, hydrochloric,
hydrobromic, phospheoric, nitric, sulfuric, methanesutfonic, naphthalenesulfonioc,
benzenesulfonic, toluenesulfonic, camphorsulfonic, and similarly known acceptable
acida. Q" Is a counterion which Includes but is not limited to acetate, chioride,
bromide and nitrate. The compounds can also be used In the form of esters,
carbamates and other converitional prodrug forms, which when adminlistersd In such
form, convert to the active molety In vivo.

The present Invention accordingly provides a pharmaceutical composition
which comprises a compound of this inverition in combination or assoolation with a
pharmaceutically acceptable camier. In particular, the present invention provides a
pharmaceutical composition which comprises an effective amount of a compound of
this invention and a pharmaceutically acceptable camier.
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In addition to the utlities, dascribed herein some of the compounds of this
Iinvention are Intermediates useful for the preparation of other compounds of this
invention.

This invention also providee processea for preparing the compounda of
formula (I} which processea comprise one of the following:

a) reacting a compound of formula (I)

Gg or Gy

an
whereln, Ry, G4, X and Z are as dsfined herein, with a compound of formula

. RH ()

wherein A, Is as defined herein, to give a corresponding compound of formula ();
or
b) reacting a compound of formula (1V)

Z/(CHg)n-x
NH, G
“(CAR Y =

O |
S 5

N

G, or G ™

whereln 8, R, Ry, Gi4, X and Z are as defined hereln and J' Is Ci, Brorl, witha
compound of formula (V):

H10'H M
whersin whereln Ry Is a radical selected from the group:

2]

le3-
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(2%

R CHN(Rg-  FrCROyNRe-  Het-CReN(Re- .+ (RelaN--

(OH)q
/(C(F'a)z)p (C(Ra)2)p
RT(G(Hﬂh)p—\ )’l— ' C( )’l'- r OF (C(Re)gu N—
(C(Ra)2p (C(Re)2)p

whereln a, Rs, Ry, R, Ry, P, U, and q are as defined herein, to give a corresponding
compound of formula (la)

Hw-(clﬂdzli\(\g/'l
Rio

GgorGs (la)

Z)Cl'lz)n'x
1

or
c) reacting a compound of formula (\1):

J'*C(M%N"\L;

Ga or Qg

whereln 8, Ry, Ry, G14, X and Z are as defined hereln and J' ls Cl, Bror |, witha

compound of formula (V):
RyeH (V)

wherein Ry, Is as defined above, to give a comesponding compound of formula (Ib):
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Ri0-(C(Ra)2) CHp)X

Ryg

GaorGy 4 .(Ib)

If necessary in any of the reactions described herein reactive substituernt
groups or sites may be protected prior to the reaction and released thereafter.

The compounds of this Invention may convenlently be prepared from: (a)
commercially availlable starting materials (b) known starting materials which may be
prepared as described In Ierature procedures or (¢) new Intermediatee described In
the schemaea and experimental procedures hereln.

Reactions are performed in a solvent appropriate to the reagents and materlals
employed and sultable for the transformation being effected. It Is understood by
those skilled In the art of organic syntheels that the various functionallties present on
the molecule must be consistant with the chemical transformations proposed. This
may necessitate judgement as to the order of synthetic steps. Appropriate
conelderation must be made as to the protection of reactive funciional groups to
prevant undesired side reactions. .

Substituents on the starting materials may be iIncompatible with some of the reaction
conditions. Such restrictions to the substituents which are compatible with the
reaction conditions will be apparent to one sidliied In the art. Reactions were run
under Inert atmospheres where appropriate.

The preparation of the compounds of this Invention encompassed by formulas 2 and
4 Is (lustrated below in Flowsheet 1 where Z, X, n, Rs, Ry Ay, Gp, G, and G4 are as
described above, Treatment of the unsaturated amide of formula 1 or 2 with an
alcohol, amine, mercaptan, or cysteine containing peptide of formula 5 In an Inert
solvent such as tstrahydrofuran in the presence of a basle catalyst such as
triethylamine and the ilke resulis In a Michasl addition reaction producing the
compounds of thia Invention represented by formulas 2 and 4. In some case where

23
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the compounds 1 or 3 already contaln a basic functional group, it may not be
necessary to add an additional basic catalyst to obtain the compounds of this
invention 2 and 4, respectively. In thoss cases where the product contalna more than
ane asymmetrio carbon atom, the resulting diasteromera can be separated by

§ chromatographic methods.
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Compounds of this Invention represented by formulas 8 and 8 may alec be
prepared as shown below In Flowshest 2 whereln Z, X, n, Ry, R4 G4, Ga, G, and G,
are as described above. J' Is the halogen atom Br, |, or Cl and 10 Is a primary or
secondary amine wherein Ry Is a radical selected from the group:

ReRg-CH-N(Rg- : F7.(C(Ra)l);-N(Re)- , Het-(C(Re)o}yN(Ra)- . (Ra)eN- -

OH)q
/(G(Fh)z)l\ /(C(Ha)ﬂ\
Rr-(C(Relal—N M N of (R N—
{C(Rako)p (C(Reda)p
wherein Rg, Ry, Ry, Ry, p, U, and q are as defined above. The reaction of compounda

6 or 7 with an amine 10 in an Inert soivent such as tetrahydrofuran or acetontirile
resuits in a two stap process invoiving displacement of the halogen atom with the
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amine and a Michas! addition of the amine to the double bond of the unsaturated
amide glving the compounds of this Invention 8 or 9, respectively.

Flowsheet 2
CHy)r X CHa)X
H 1 Gy
J'«n.).c).\qs N S g
¥ 7 .:-«n.hc)./\j\ﬂ 2
] 7 '}
RyorH Ryo-H
10 10
CHg)p-X CHg)-X
H
N

1
HW'«"‘M’W W 10 Fo) (-
L Y © nmcn.hc).i)'\u N
» H

5 s 4

Similar chemistry may be applled to the lsomerio Intermediatea 11~14 to give other
compounds of this Invention 15-18.
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"{(Ra)eC)

J{(Ra)Ca

13
14

The stasting materiale 1, 3, 8, 7, and 11-14 needed to prepare the compounds of this
invention may be prepared as described In the patent US 8,002,008 and In the
applications WO00187681 and WO0018740.
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Z)GHQ)H-X
4 CHz),-X
Rso NH A\ O=N 1
nm(nam 7 “‘“’“m“z N
-
R N
,. e
1@
Ruzr(FC) OrtehrX ChdhrX
1 1
n,o\lg,NH {C=N 6, §
N Ry N N
Rio-{(ReC) .
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Representative compounda of this Invention were evaluated in several standard
pharmacological test procedures that showed that the compounds of this iInvention
possass significant activity as Inhibltors of protein kinases and are antiproliferative
agents, Disease states which can be treated or Inhibited by protein kinase Inhibltors
Include those In which the etiology Is at least in part caused by a defect upsiream In a
signaling pathway from a protein kinase (l.e., colon cancer); those in which the
etiology |s at least in part caused by an overexprassad protein kinase (L.e., lung
cancer and colonic polyps); and those In which the eticlogy Is at least In part caused
by a dyeregulated proteln kinase (gene tumed on at all times; glioblastona).

Based on the activity shown In the standard phamacological teat procedures, the
compounds of this Invention are therefore useful as antineoplastic agents. In
particular, these compounds are ussful In treating, inhibiting the growth of, or
eradicating neoplasma such as thoee of the breaat, kidney, bladder, mouth, larymx,
eaophagus, stomach, colon, ovary, lung, pancreas, liver, prostate and skdn.

In addition to having antineoplastic properties, the compounds of the present
Invention are useful In treating or Inhibiting a varlety of protein tyrosine kinase-
associated disorders Including: polycystic kidney disease, colonic polyps, restenoeis;
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atherosclerosis; anglofibromas; hemangliomas; diabetes; acute and chronic
nephropathles; Kapos!'s sarcoma; neovascularization assoclatad with macular
degeneration; rheumatold arthritis; osteoarthritls; tranaplant rejaction; psortasis;
lupus; greft versus host dlssass; glomerulonephritis; resplratory and skin allergles;
autolmmune alopscla; Autolmmune Hyperthyroidism: multiple aclerosls; atopic
dermatitis; and systemic eclerosls; and are useful as antibacterial and antiviral
agents.

As usad in accordance with this Invention, neoplasm and tumor are used
Interchangeably and mean an abnomnal growth of tissue serving no physlological
function.

As used in accordance with this invention, the term providing an effective
amount of a compound means elther directly adminlstering such compound, or
administering a prodrug, derivative, or analog which will form an effective amount of
the compound within the body.

In addition to the above utliiiee some of the compounds of this invention are
useful for the preparation of other compounds of this invention.

The test procedures used and results obtained are shown below.

ANDARD PHARM Gl PROCEDURES

Representative compounds of this Invention were evaluated in eeveral standard
pharmacological test procedurss that ehowed that the compounds of this invention
posseess significant activity as Inhibitors of protein tyrosine kinases and are
antiproliferative agents. Based on the activity shown in the standard pharmacoiogical
test procedurse, the compounds of this Invantion are therefore useful as
antineoplastio agents. The test procedures used and results obtalined are shown
below.

INHIBITION OF EPIDERMAL GROWTH FACTOR RECEPTOR KINASE (EGF-R )

_A 1.7 kb cDNA encoding human HER2 cytoplasmic domaln (HER2-CD,
amino acld 676-1255) and 1.6 kb cDNA for EGFR cytoplasmic domain (EGFR-CD,

pr:'r/ssda./a? ie

I3s
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amino acld 645-1186) were cloned into baculoviral expression vectors,
pBluaBacHie2B (Invitrogen) and pFASTBacHTc (GIBCO), ssparatsly. A sequence
encoding (His), I8 located at the 5’ end upstream to HER2 and EGFR sequences. Sf-
9 celle were Infected at mol=10 for 3 days for proteln expression. Sf-8 cell pellets
were solubllized on Ice in buffer contalning 50 mM HEPES, pH 7.4, 10 mM NaCl, 1%
Triton, 10 M ammonlum molybdate, 100 #M sodlum vanadate, 10 x#g/ml aprotinin,
10 ug/ml leupeptin, 10 pzg/mi pepatatin, and 16 ug/ml benzamidine HC! for 20 min
followed by 20 min cantrifugation. Crude extract supematant was passed through
equilibrated NI-NTA superflow packed column {Qlagen, Valencla, CA) and wash with
10 mM, and 100 mM Imidazole to remove unspecific binding. Histidine-tagged
proteins were eluted with 250 mM and 500 mM Imidazole and dialyzed agalnst 50
mM NaCl, 20 mM HEPES, 10% glycerol and 1 #g/ml each of aprotinin, leupeptin and
pepstatin for 2 h. All the purffication procedure waa performed at 4C or on ice.
Purifled materials were subjected for electrophoresls followed by Coommassle blue
stain to determine the purity of the preparation and Western biot for the Identity of
protein. Enzymes wera aliquotad and stored at—80C",

Inhibition of EGFR and HER2 kinase autophosphorylation was measured by a
DELFlAtime-resolved fluorometry assay. Compounds were dissolved in 100%
DMSO and dliuted to the appropriate concentrations with 26 mM HEPES, pH 7.4. In
each well, 10 #1 of compound was Incubated with 10 uI of recombinant EGF-R or
HER2 enzyme (1:80 diiution In 100 mM HEPES) for 10 min at room temperature.
Then, 10 4l of 5x buffer (contalning 20 mM HEPES, 2 mM MnClz, 100 uM NayVO,
and TmM DTT) and 20 4 of 0.1 mM ATP/50 mM MgCl: was added for 1 h. Positive
and negative controls were included In sach plate by Incubation of enzyme with or
without ATP/MgCl,. At the end of Incubation, liquid was asplrated and washed three
times with wash buffer. 75 x| (400 ng) of europium-abeled ant-phosphotyrosine
antibody was added to each well for anather hour of Incubation. After wash,
enhancement solution was added and the algnal was detected by Victor (Wallac inc)
with excitation at the wavelength of 340 nm and emission at the wavelength of 815
nm. All reagents were supplied by Wallac Inc (Wallac/Perkin-Ellmer). Percentage of
autophosphorylation Inhibition by compound was calculated by 100-[(test- negative
control)/(positive control-negative controf)]. iCx, values were obtalned from curvee of
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percentage Inhibition with 8 dosss of compound. The results of these determinations
for the compounds of this Invention are shown bslow in Table 1.

Table 1
Inhibttion of HER2 and EGF-R Kinases (ICqp #g/mL)
Example HER2 HER2 EGF-R
ICw(ug/mL)  %inhbiton ICs(ug/mL)
at 2 pg/mL
0.888
0.529 82
63
67
47 0.33
1 1.0
0.022
0.662 1.7

INHIBITION OF CANCER CELL GROWTH

Four human carcinoma cell lines, A431 (epidermold carcinoma), SKBR3 (breast
carcinoma), SW620 (colon carcinoma), and MDA-MB435 (breast carcinoma), BT474
(breast carcinoma), and two murine lines, 3T3 {murine fiboblasts) and HER2-3T3
(murine fiboblasts transfected with human HER2) were used for cell proliferation
assays, Cells were maintained in RPMI-1640 medium supplemented with 5% fetai
bovine serum. Celle were plated In 88-well plates at the denalties of 2.5 x 10%/ml for
973 and STYHER2 and 5.0 x 10%/ml for the rest of the cell lines. On the next day,
compounds were dosed et 0.5, 5, 50, 500, and 5000 ng/mi and cultured for 2 days.
At the end of Incubation, cell survivel was determined by the sulforhodamine B assay
as previously described (Skehan, P; Stomet, R.; Scudiero, D.; Monks, A.; McMahon,
J.; Vistica D., Wamen, J.; Bokbosch, H.; Kenny, 8.; Boyd, M. New Colorimetric
Cytotoxic Assay for Anticancer-Drug Screening. J. Natl. Cancer Inst. 1980, &2, 1107-
1112). The ICy values (the concentration needed to inhibit cell growth by 50%) were
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obtalned from the growth curves and are shown below In Table 2 where the results of
muitiple detarminations are included.

Table 2
Inhibition of Cancer Cell Growth /n vitro (ICg pg/mL)

10

156

Example MDA- SWE20 A481 SKBR3 ST3 HER2-ST3 BT474
MB435
1 0.42 0687 0242 0008 078 0.041
1 0.8 034 037 0008 07 004 0.02
1 0.09 >5 028 0003 057 003
2 8.25 258 0468 0128 439 0702
2 4.05 295 - 0572 04289 447 128
3 7.1 048 0.1
3 2.8 1.1 027 047 13 17
5 0.36 087 058
5 0.49 018 073 014 042 1.1
7 0.48 018  0.0025
7 0.22 023 009 00025 035 0.017
7 028 0057 00011 037 0014
8 >5 >5 0088 »>5 224
8 85 >5 02 0107 >5 04
8 1.9 >8 0.21 0208 »>5 0.35
IN VIVQ INHIBITION OF THE G MURINE 3T3 CE
WITH HER2

Representative compounds of this Invention (llsted below) were evaluated In
an /n vivo standard pharmacological test procedure which measures thelr ablilly to
Inhiblt turmor growth In nude mice. Murine 3T3 fibroblasts, tranfected with Her2 were
grown [n vitro. Athymio nwnu female mice (Charles River, Wiimington, MA) were

uaad In this /n v standard pharmacological teat procedura. A unitof 2 X 106 cells

2
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was [njected SC Into mice (day zero). Beginning on day 1, mice were treated IP
every other day for a total of 11 days with a dose of 30mg/kg/dose of the compound
1o be evaluated In 0.5% Methocal/0.4% Tween 80. Control animels recelved vehicle

alone. Tumor mass was determined every 7 days [(length X width2)/2] for a period of
21 days. Absolute tumor growth In mge, (mean tumor mass on days 7, 14 and 21), Is
caleulatad for each treatment group. Statistical analysla (Student t-test) of Mean
Tumor Masa compares treated verses control groupe. A p-value of < 0.05 Indicates a
statistically significant reduction In fumor growth of treated group compared to the
vehicle contral.

The compound of Example 7 was evaluated for Ite abliity to Inhiblt the growth of a
murine fiboblast tumor that was transtected with human HER2 In vivo using the
standard pharmacologlcal test procedure described above. The results obhlnPd are
shown in Table 3.

Control (0.5% Methocel | 260 2222 020"
D.4% Tween 80)
Compound of Example 7 | 39 | 15 |<0.01| 261 12 | <0.01 |1848| 10/10
All compounds adminlatered on daye 1,3,5,7,8 and 11.
b) Mean Tumor Weight in mg.

c) %T/C =Mean Tumor Welght of Treated Group

Mean Tumor Welght of Placebo Group X 100
d) Statistical analysls (Student’s t-test) of Tumor Welght. A p-value of < 0.05
indicates a statistical s!gnificant reduction in Tumor Welght of Treated
" @Group, compared to Placebo Control.
@) S/T = No. Survivora/No. on Day +28 post tumor cell implantation
* Sacrificed on Day 14 due to tumor size.
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As shown In Table 3, the compound of Example 7 significantly Inhiblted tumor
growth. At 30 mg/kg (administered 1.p.} on day 14, the tumors In the control mice
ware on average 8.5 times larger than the tumors in the mice that were treated with
the compound of Example 7.

Based on the rests obtalned for representative compounds of thie Invention,
the compounde of this invention are antineoplastic agents which are useful in
treating, inhibiting the growth of, or eradlcating necplasme. In particular, the
compoundsa of this iInvention are useful in treating, Inhibiting the growth of, or
eradicating neoplasms that express EQFR such as those of the breast, kidney,
bladder, mouth, larynx, esophagus, stomach, colon, ovary, or lung. In eddltion, the
compounds of this Invention are ussful In treating, inhibiting the growth of, or
eradicating neoplasma of the breast that express the receptor proteln produced by
the erbB2 (Her2) oncogena. Based on the resulis obtalned, the compounds of this
invention are aiso ussful in the treatment of polycystic kidney disease.

The compounds of this invention may function in vivo as prodrugs. By the
reault of elther a chemical reaction or metabollem, the compounds of this invention
can be converted to other compounds that are useful for the treatment of cancer and
polycystic kidney diseass.

The compounds of this invention may be formulated neat or may be
combined with one or more pharmaceutically acceptable carrlers for administration.
For example, solvents, diluents and the like, and may be administared orally In such
forms as tablets, cepsules, dispersible powders, granules, or suspensions contalning,
for example, from about 0.05 1o 5% of suspending agent, syrups contalning, for
exampls, from about 10 to 50% of sugar, and elbdre containing, for example, from
about 20 1o 50% ethanol, and the ltke, or parenterally in the form of sterlle Injectable
solution or suspension containing from about 0.05 to 5% suspending agent In an
lsotonkc madium. Such pharmaceutical preparations may contain, for example, from
about 0.05 up to about 80% of the active Ingredient [n combination with the carrier,
more usually between about 5% and 80% by welght.

Thae effective dosage of active ingredient employed may vary depending on
the particular compound employed, the mode of administration and the severity of
the condition being treated. However, in general, satisfactory reaults are obtalned
when the compounde of the Invention are administered at a daily dosage of from

34

(40



10

15

20

AM1003268
o PETI&BEHB? is M,,

about 0.5 to about 1000 mg/kg of body weight, optionally given In divided doses two
1o four timea a day, or In sustained releass form. The total dally dosage Is projected
to be from about 1 to 1000 mg, preferably from about 2 to 500 mg. Dosage forms
sultable for Intemal use comprise from about 0.5 to 1000 mg of the active compound
In intimate admixture with a solld or lkquld phamnaceutically acceptable carrer. Thie
dosage regimen may be adjusted to provide the optimel therapeutic responsse. For
example, several divided dosas may be administered dally or the dose may be
proportionally reduced as indicated by the axigencles of the therapeutic altuation.

The compounds of this Invantion may be administered orally as well as by
intravenous, Intramuscular, or suboutansous routes. Solld cariers include starch,
lactose, dicalcium phosphate, microcrystalline cellulose, sucrose and kaolin, while
{iquid camiers Include sterile watar, polyethylene glycols, non-onic surfactants and
adible ofls such as corn, peanut and sesame olls, as are appropriate to the nature of
the active Ingredient and the particular form of adminietration deslred. Adjuvants
customarily employed In the preparation of phammaceutical compositions may be
advantageously Included, such as flavoring agents, coloring agents, preserving
agents, and antioxidants, for example, vitamin E, ascorble acld, BHT and BHA,

The preferred pharmaceutical composliiions from the standpoint of eese of
preparation and administration are solld compositions, particularly tablets and hard-
fllled or liquid-filled capsules. Oral administration of the compounds ls preferred.

In some cases It may be dasirable to administer the compounds directly to the
alrways In the form of an aerosol.

The compounds of thia Invention may alao be adminlstered parenterally or
Intraperitoneally. Solutions or suspensions of these active compounds as a free
base or pharmacologically acceptabile salt can be prepared In water sultably mixed
with a surfactant such as hydroxy-propyiceliulose. Disparsions can also be prepared
In glycerol, liquid polyethylena glycols and mixiures thereof In olls. Under ordinary
condltions of storage and use, thesa preparation contalnh a preasrvative to prevent
the growth of microorganiems.

The pharmaceutical forms sultable for Injectable uss Include eterfle aqueous
solutions or dispersions and aterlle powders for the extemporanecus preparation of
sterlle Injectable solutions or dispersions. In all cases, the form must be sterlle and
must be fluld to the extent that easy syringabliity exiats. [t must be stable under the
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conditions of manufacture and storage and must be preserved against the
contaminating action of microorganisma such as bacteria and fungl. The camler can
be a solvent or diapersion medium containing, for example, water, ethanol, polyol
(e.g-, glycerol, propylene glycol and liquid polysthylene glycol), sultable mbdures
thereof, and vegetable olls.

For the treetment of cancer, the compounds of this Invention can be
administered in combination with other antitumor substances or with radiation
therapy. These other substancea or radiation treatments can be given at the same or
at different times as the compounds of this Invention. These combined theraples may
effact synergy and resuit In Improved efficacy. For example, the compounda of thls
invention can be used in combination with mitotic Inhiblors such as taxol or
vinblastine, alkylating ageiris such as claplatin or cyclophosamkis, antimetabolltes
such as S-fluorouracil or hydroxyurea, DNA intercalators euch as adriamycin or
bleomycin, topolsomerase Inhibiiors such aa etoposide or camptothecin,
antianglogenic agents such as anglostatin, and antiestrogena such as tamoxifen.

The compouinds of this Inverttion and thelr preparation are lilustrated by the
following non-limiting examples.

Inol |
A 12 ml portion of a 2M solution of dImathirlamIna In tetrahydrofuran was cooled In an
Ice bath, and 3.28 g (4.95 mmole) of N~(4-{3-chloro-4-{(4-pheny!-1,3-thiazol-2-
yi)sulfanyflanilino}-3-cyano-7-methaxy-8-quinclinyf}-4-bromo-2-butenamide in 30 mi
of N,N-dimsthytformamide was added dropwlse. The reaction warmed to come to
roomn tempereture, and stifmed for a total of about 24 hours. The reaction was poured
oo lce, and the resulting mixture was extracted with 1:1 (v/v) ethyl acetate-
tetrahydrofuran. The solvernis were removed in vacuo, and the residue was
chromatographed on silica gel . The column was washed with 1:19 (v/v) methanol-
ethyl acetate, then the product waa eluted with 84:5:1 (viv/v) ethyl acstate-methanol-
triethylamine as a mixture of the titlte compound and N-{4-{3-chloro-4-{{4-phenyl-1,3-
thiazol-2-yi)aulfanyijaniiino}-3-cyanc-7-methoxy-8-quinolinyl}-4-{dimethylamino)-2-
butenamide. This mixture was re-chromatographed on ellica gel, and the titie
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compound was eluted with 89:1 (v/v) methylene chloride-triethylamine. This gave
724 mg (23%) of N-(4-{3-chloro-4-[(4-phenyl-1,3-thiazol-2-yf)sulfanyflanllino}-3-
cyano-7-methaxy-6-quinolinyl}-3,4-bis(dimethylamino)-2-butanamide. Elechrospray
MS (M+H) = 672.2, (M+2H) = 336.8.

hydroxy-pyrrolidin-1-vi}-butyramide
N-{4-{3-Chloro-4-fluoro-phenylamino)-3-cyano-7-ethoxy-6-quinolinyl}-4-bromo-2-
butenamide (150 mg, 0.3 mmol) In 0.7 mL of DMF was reactad with ( R )}-(+)-3-
pywrolidinot (0.2 ml, 2.4 mmol) at room temperature. After reacting for 4 hours, the
reaction solution was added into saturated sodlum bicarbonate solution. The
resulting precipliate was filtered and washed with water and ether consecutively to
give 150 mg of the title compound as a light brown solid, mp 138-143° C; MS (ES)
mVz calcd. 583.2238, found 583.2242 (M+1).

Example 3
N £l jling 0-7-oth uinolinyl]-3-
nami
To & stired solution of N-{4-{3-chloro-4-flucroanilino)-3-cyano-7-aethoxy-8-quinolinyl}-
2-butenamide (0.212 g, 0.50 mmol) in 25 mi of 2.0 M dimethylamine In
tetrahydrofuran was added 0.02 ml of 40% aqueous Triton B. After 66 h at 25°C the
solution was concentrated, and the residue was partitioned betwssn methylene
chioride and water. The residue from the organic layer was dlssolved in ether, and
the solution was passed onto a pad of Magnesol. The pad was washed with ether
and ethyl acetate to give the product as an amber foam after evaporation (0.23 g).
Mass spactrum (electrospray, m/e) 488.9 (VHH)*, 235.5 (M+2H)*.,

7
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To a stimed solution of 6-amino-4-[4-(benzyloxy)-3-chloroanilino}-7-ethoxy-3-
quinolinecarbonitrile (0.88 g, 2.0 mmol) and dilsopropylethylamine (0.47 mi, 2.7
mmol} In 18 mi of tetrahydrofuran at 0°C was added a frashly-prepared solution of 8-
chloro-2-hexanoyl chioride In 4 mi of tetrahydrofuran during 30 8. The mixiure was
then stirred at 25°C for 2.5 h and partitioned between ethyl acetate and water. The
organic layer was washed with water, dried and concentrated. The realdue was
chromatographed on silica gel with methylene chioride-athyl acetate to give 0.83 g of
amber solid; masa spectrum {electrospray, m/e) 574.8 (M+H)".

la(dl amino ami
A stirred mixture of N-{4-[4-{Benzyloxy)-8-chloroanilino}-3-cyano-7-athoxy-8-
quinolinyl}g-chloro-2-hexenamide (0.58 g, 1.0 mmol), Nal (0.15 g, 1.0 mmal},
tetrabutylammonium lodlde (74 mg, 0.20 mmol), 4.0 m! of dimethyiformamide, and 10
m! of 2.0 M dimethylamine in tetrahydrofuran was heated at 50°C for 8 h. After the
addition of 5 ml more 2.0 M dimethylamine In tetrahydrofuran the mbdure was
heated at 50°C for an additionai 8 h. After evaporation of the dimethylamine and
tetrahydrofuran, the mixhire was stirred in water, brought to pH ~ 8 with potassium
carbonate, and filtered. The crude product was washed with water, dried, and
chromatographed on sllica gel with methylene chloride-athyl acetate-methanol-
tristhylamine to give 484 mg of the title compound as an off-white solld; maes
spectrum (electrospray, mv/e) 628.9 (M+H)*, 315.1 (M+2H)™.

A mbdure of 3.4 g (7.68 mmol) of 8-amino-4{4-(benzyloxy)-3-chloroaniiino}-7-ethoxy-
3-quinclinecarbonitrile and N,N-diisopropyiethylamine (2.65 mL, 15.3 mmol), were
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stirred In 68 mL of tetrahydrofuran, and cocled to 0°C. To this 4-bromo-but-2-
enoyichloride (1.13 mL, 8.95 mmol) was added dropwise over a period of one hour.
After stirring for 30 minutes, the solvent was evaporated, and the resulting oil was
stirred with saturated sodium bicarbonate, and extracted with ethyl acetate. The
layers wers separated, and the organic layer was dried over sodium sulfate and
evaporated to an oil. Purification was cared out by flash chromatography (50% ethyl
acetate in methylene chloride), to give a tan solld (7.3 g, 80% Yyield), conslsting of
50% of (E)-NH{4-[4-{(benzyloxy}-3-chloroanllino]-3-cyano-7-ethoxy-8-quinolinyl}-4-
chloro-2-butenamide and 50% of (E)-N-{4-[4-(banzylaxy)-3-chioroanilino}-3-cyano-7-
ethoxy-6-quinolinyl}-4-bromo-2-butsnamide, mp 117-120°C;

MS (ESI) 547.1 (M+1), 583.0 (M+1).

Analyais for (50% CaeHaBrCINGOs + 50% CaoHayCloN4On)-0.8H:0:

Found: C, 58.32; H, 4.07; N, 9.45.

Caled: C, 50.64; H, 4.42; N, 9.58.

An amount of 612 mg (1.1 mmol) of (E)-N-{4-[4-(benzyloxy)-3-chloroanilino]-3-cyano-
7-sthoxy-8-quinolinyf}-4-chioro-2-butenamide, and (E)-N-{4-{4-(benzyloxy)-3-
chioroanilino]-3-cyano-7-ethoxy-8-quinolinyl}-4-bromo-2-butenamide, were stirred In
6 mL of N,N-dimethyiformamide and cooled to -50°C. Pyrrolidine (55pL, 0.68 mmol),
was added dropwisa over a period of 30 min. After stiring for 2 hrs at-50°C, ancther
0.250 mL (3.0 mmol) of pyrrolkdine was added dropwise over a period of 1.5 hrs, and
the reaction mixture was warmed to room temperature for 16 hrs. A aolution of
saturated sodium bicarbonate was added, and the product was exiracted with ethyl
acetate and methylene chioride. Both organic layers were combined, dried over
sodium sulfate, poured over a Magnesol plug, and evaporated to an oll. Purification
was caried out by flash chromatography (40:42 = ethyl acetate: methenol:
ammonium hydroxide), and preparative thin layer chromatography (40:4:1= ethyl
acetate: methanal: triethylamine), o give the title compound as an orange solid (264
mg, 40%), mp 85-87°C;'H NMR (DMSO-ds) 8 10.59 (bs, 1H), 8.57 (s, 1H), 8.01 (s,
1H), 8.48 (8, 1H), 7.51-7.33 (m, 7H), 7.26-7.16 (m, 2H), 521 (s, 2H), 423 (g, 2H),



WO 03/050090 PCT/US02/37918 ld@

10

16

20

25

2.98 (bs, 1H), 2.71-2.80 (m, 8H), 2.49 (m, 2H) 1.74 (m, 5H), 1.64 (m, 5H), 1.43 (t,
8H); HRMS (ESI-FTMS) 853.28950 (M+1).

B AL

L guife sthvil-2-oxoethyllamino pentanoic s

A mbdure of 0.50 g (1.07 mmol) of 4-dimethylamino-but-2-enolc acid [4-(3-chloro-4-
fluoro-phenylamino)-3-cyano-7-ethoxy-quinolin-8-ylJ-amkie, 0.328 g (1.07 mmol) of
glutathlone, and 0.2 mL of triethylamine In a solvent mbdure conslsting of 10 ml. of
mathanol, 4 mL of water, and 4 mL of tetrahydrofuran was etirred for 7 h and then
stored ovemight In the refrigerator. The ecivents were remove at reduced pressure at
S0RC. Ethanol was added and removed three times giving 0.81 g of the title
compound as a tan powder. A sample of this was purified by HPLC. The product was
then lsolated as the triflucroacetate salt. Analysls for CaddoNgOCIFS + (CaHF;00)s:
caled: C, 43.00, H, 3.88, N, 10.08, Cl, 3.17; found: C, 42.23, H, 4.17, N, 10.08, Cl,
3.23

Examplo 9
loroanlli Inoli
di ing)butanami
A solution of (E}-N-{4-{4-{benzyloxy)-3-chloroanilino}-3-cyano-7-ethoxy-8-quinolinyf};-
4-{dmethylamino)-2-butenamide (400 mg, 0.718 mmol) and 1.5 mL of 2N
dimethylamine In THF was heated at 36 °C In a sealed tube for 20 hours. After the
volatile solvents were stripped off, the residue waa treated with 1.5 mL of 2N
dimethylamine in THF, and heated agaln at 38 °C In a sealed tube for 20 houra. After
the solvant wae removed, the residue was purified by preparatory TLC (developed in
athyl ecetate:methanol-triethylamine = 10:1:1) to yleid 260 mg of the titie compotnd
as a yellow solid (yleld: 80%), mp 102-104 °C; MS (ES) 601.3 (M+1).
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ls(d lamino
A solution of N{4-{4-{Benzyloxy)-3-chloroanilino]-3-cyano-7ethoxy-8-quinolinyl}-3,4-
bls(dimethylamino)butanamide (400 mg, 0.719 mmol) and 1.5 mlL of 2N
dmethylamine In THF was heatsd at 38 °C In a sealed tube for 20 hours. After the
volatile solvents were stripped off, the residus was treated with 1.5 mL of 2N
dimethylamine In THF, and heatad agaln at 36 °C In & ssaled tube for 20 hours. After
the solvent was removed, the residue was purified by preparatory TLC (developed In
ethyl acelate:methancltriathylamine = 10:1:1) to yleld 260 mg of a ysllow solid (yield:
80%), mp 102-104 °C; MS (ES) 601.3 (M+1).
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WHAT IS CLAIMED IS:

1. A compound of Formula (I} represented by the structurs:

CHp) X

Gz N

whereln:

Z Is -NH-, -O-, -8-, or —NR-;

R Is alkyl of 1 to 8 carbon atoms, or carboalkyl of 2 to 7 carbon atome;

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one
or more alkyl groups of 1 to 8 carbon atome; or

X is pyridinyl, pyrimidinyl, or aryl which may optionally be mono- di-, or tri-substituted
with a substthient selacted from the group conalsting of halogen, alkyl of 1 to
8 carbon atoms, alkenyl of 2 to 6 carbon atoms, alkynyl of 2 1o 8 carbon
atoms, azido, hydroxyalky! of 1 to 8 carbon atoms, halomethyl, alkoxymethyl
of 2 to 7 carban atoms, alkanoyloxymethyl of 2 to 7 carbon atoms, elkoxy of 1
to 8 carbon atoms, alkyithlo of 1 to 6 carbon atoms (alkylC1-Ce)S-, hydroxy;
trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2 to 7 carbon atoms,
carboalkyl of 2 to 7 carbon atoms, benzoyl, amino, akylamino of 1 to 8
carbon atoms, diafkylamino of 2 to 12 carbon atoms, alkanoylamino of 1 to 8
carbon atoms, alkenoylamino of 3 to 8 carbon atoms, alkynoylamino of 3t0 8
carbon atoms, carbexyalkyl of 2 to 7 carbon atoms, carboalkoxyalkyl of 3 to 8
carbon atoms, aminoalkyl of 1-5 carbon atoms, N-alkylaminoalkyl of 2 to 8
carbon atoms, N,N-dlalkyleminoalkyl of 3 to 10 carbon atoms, N-
alkylaminoalkoxy of 2 to 8 carbon atorns, N,N-dlalkylaminoatkoxy of 3 to 10
carbon atoms, mercapto, and benzoylamino; or

(.44
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X 1s a bicyclie aryl or bicycllc heteroaryl ring system of 8 to 12 atoms, where the
bleyclic heteroaryl ring contalns 1 to 4 hetercatoms Independently selected
from N, O, and S; whersin the bicyclic aryl or bicyclic heteroaryl ring may be
optionelly mono-, di-, irl-, or tetra-substituted with a substituent selected from
the group conslsting of halogen, oxo, thio, alkyl of 1 to & carbon atorns,
alkenyl of 2 to 8 carbon atoms, alkynyt of 2 to 68 carbon atoms, azido,
hydroxyalkyl of 1 to 6 carbon atoms, halomethyl, alkoxymethyl of 2to 7

' carbon atoms, alkanoyloxymeathyi of 2 to 7 carbon atoms, alkoxy of 1 to 8
carbon atoms, afkyithio of 1 to 6 carbon atomns {alkyiC,-Cqs)S-, hydroxy,
trifiluvoromettyl, cyano, nitro, carboxy, carboalkoxy of 2 to 7 carbon atoms,
carboalkyl of 2 to 7 carbon atoms, phenoxy, phenyl, thiophenoxy (CgHsS-),
benzoyl, benzyl, amino, alkylamino of 1 1o 6 carhon atoma, dialkylamino of 2
to 12 carbon atomns, phenylamino, benzylamino, alkanoylamino of 1 to 6
carbon atoms, alkenoylamino of 3 to B carbon atoms, alkynoylamino of 3 to 8
carbon atoms, carboxyalkyl of 2 to 7 carbon atoms, carboalkoxyalkyl of 3 to 8
carbon atomns, aminoalkyi of 1 to 5 carbon atoms, N-alkylaminoalkyl of2t0 9
carbon atomns, N,N-dlalkylaminoalkyl of 3 to 10 carbon atoms, N-
alkylaminoalkoxy of 2 to 8 carbon atoma, N,N-dlalkylaminoalkoxy of 3 to 10
carbon atoms, mercapto, and benzoylamino; or

X is the radical /E\T/L ;

E Is pyridinyl, pyrimidinyl, or aryl optionally mono- di-, or tri-substituted with a
substituent eslected from the group conslsting of halogen, alkylof 1 to 8
carbon atoms, alkeny! of 2 to 8 carbon atoms, alkynyl of 2 1o 8 carbon atoms,
azido, hydroxyalkyl of 1 to 6 carbon atomas, halomsthyl, atkoxymethyl of 210 7
carbon atoms, allanoyloxymethyl of 2 to 7 carbon atoms, alkoxy of 1 to 8
carbon atoma, alkyithio of 1 to 8 carbon atoms (alkylCy-Ce)S-, hydraxy,
tiifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2 to 7 carbon atoms,
carboalkyl of 2 {0 7 carbon atomns, benzoyl, amino, alkylamine of 1 to 8
carbon atoma, dalkylamino of 2 to 12 carbon atoms, alkancylamino of 1 to 6
carbon atoms, alkenoylamino of 3 to 8 carbon atoms, alkynoylamino of 3to 8
carbon atome, carboxyaliyl of 2 to 7 carbon atoms, carboalkoxyalkyl of 310 8
carbon atoms, aminoalkyl of 1-5 carbon atoms, N-alkylaminoalkyl of 2to 8
carbon atoms, N,N-dialkylaminoalkyi of 8 to 10 carbon etoms, N-
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alkylaminoalkoxy of 2 to 8 carbon atoms, N,N-dialkylaminoatkoxy of 3 to 10
carbon atoms, mercapto, and benzoylamino;

T Is substituted on E at carbon and Is
& b) NH(CHg)ar, “O(CHa}ur: -S{CHa)nr, NR(CHo)ar- , (CHa)nr
«(CHa)uNH -, - (CHa)niO =, - (CHg)mS- , or — {CHa)NR -
L ls an aryi ring optionally mono- di-, or irl-substituted with a subetituent selected
from the group consleting of halogen, alkyl of 1 to 6 carbon atoms, alkenyl of
2 to @ carbon atome, alkynyl of 2 to 6 carbon atoms, azido, hydroxyalkyl of 1
10 o 6 carbon atoms, halomethyl, alkoxymethyl of 2 to 7 carbon atoms,
alkanoyloxymethyl of 2 to 7 carbon atoms, alkoxy of 1 to 8 carbon atoms,
alkyithlo of 1 to 6 carbon atoms (alkyiC,-Ce)S~, hydroxy, trifluoromethyl,
cyano, nitro, carboxy, carboalkoxy of 2 to 7 carbon atoms, carboalkyl of 2 to 7
carbon atoms, benzoyl, amino, alkylamino of 1 to 8 carbon atoms,
15 dialkylamino of 2 to 12 carbon atoms, alkanoylamino of 1 to 6 carbon atoms,
‘ alkenoylamino of 3 to 8 carbon atoms, alkynoylamino of 3 to 8 carbon atoms,
carboxyalkyl of 2 to 7 carbon atoms, carboalkoxyalkyt of 3 to 8 carbon atoms,
aminocalky! of 1-5 carbon atoms, N-alkylamnoalkyl of 2 to 8 carbon atoma,
N,N-dlalkylaminoaikyl of 3 to 10 carbon atoms, N-alkylaminoalkoxy of 210 8
20 carbon atoms, N,N-dlalkylaminoalkoxy of 3 to 10 carbon atome, mercapto,
and benzoylamino; or .
L le a 5- or 6-membered hetervaryl ring where the heteroaryi ring contains 1 to 3
hetercatoms Independently aelectad from N, O, and S; wherein the heteroaryl
ring may be optionally mono- or di-substituted with a substituent selected .
25 from the group conslsting of halogen, oxo, thio, alkyl of 1 to 6 carbon atoms,
alkeny! of 2 to 8 carbon atoms, alkyny! of 2 o 6 carbon atoms, azido,
hydroxyalkyl of 1 to & carbon atoms, halomethyl, alkoxymethyl of 2to 7
carbon atome, alkanoyloxymethyl of 2 to 7 carbon atoms, alkoxy of 1 to 6
' carbon atoms, alkyithio of 1 to 8 carbon atoms (alkylCy-Cy)S-, hydraxy,
30 trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2 to 7 carbon atoms,
carboalkyl of 2 to 7 carbon atoms, phenoxy, phenyl, thiophanoxy (CgHaS-),
benzoyl, benzyl, amino, aliylamino of 1 to 6 carbon atoms, dialkylamino of 2
to 12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1 to 6

|
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carbon atoms, alkencylamino of 3 fo 8 carbon atoms, alkynoylamino of 3to 8
carbon atoms, carbaxyalkyl of 2 to 7 carbon atoms, carboalkoxyalkyl of 3 to 8
carbon atoms, aminoatky! of 1 to 5 carbon atoms, N-alkylaminoalkyl of 2 to 9
carbon atoms, N,N-dlalkylaminoaliyl of 3 to 10 carbon atome, N-
alkylaminoalkoxy of 2 to 8 carbon atome, N,N-dialkylaminoalkoxy of 3 to 10
carbon atoma, mercapto, and benzoylamino;

Pyridinyl, pyrimidinyt, or aryl are pyridinyl, pyrimidinyl, or aryl redicals, respectively,
optionally mono- di-, or tri-substituted with a subetituent selected from the
group consisting of halogen, alkyl of 1 to 6 carbon atoms, alkenyl of 210 8
carbon atoma, alkynyi of 2 to 8 carbon atoms, azido, hydroxyatkyl of 1 1o 8
carbon atoms, halomethyl, alkoxymethyl of 2 to 7 carbon atoms,
alkanoyloxymsthyl of 2 to 7 carbon atoms, alkoxy of 1 to 8 carbon atoms,
alkytthlo of 1 1o 8 carbon atoma {alkyiC,-Cs)S-, hydroxy, triflucromethyl,
cyano, niiro, carboxy, carboalkoxy of 2 to 7 carbon atoms, carboalkyl of 210 7
carbon atoms, benzoyl, amino, alkylamino of 1 to 8 carbon atoms,
dialkylamino of 2 to 12 carbon atoms, alkanoylamino of 1 to 8 carbon atoms,
alkenoylamino of 8 to 8 carbon atoms, alkynaylamino of 3 to 8 carbon atoma,
carboxyalkyl of 2 to 7 carbon atome, carboalkoxyalkyl of 3 to 8 carbon atoms,
aminoalkyl of 1-5 carbon atoma, N-alkylaminoalkyl of 2 to 8 carbon atoms,
N,N-dlalkylaminoalky! of 3 fo 10 carbon atoms, N-alkylaminoalkoxy of 2 to 8
carbon atomna, N,N-dlalkylaminoalkaxy of 3 to 10 carbon atoms, mercapto,
and benzoylamino;

G1, G2, Gz, and G4 are each, Independently, hydrogen, halogen, alkyl of 1 to 6
carbon atoms, alkenyl of 2 to 6 carbon atoms, alkyny! of 2 to 8 carbon atoms,
alkenylaxy of 2 to 6 carbon atome, alkynyloxy of 2 to 6 carbon atoma,
hydroxymethyl, halomethyl, alkanayloxy of 2 to 8 carbon atoms, alkenoyloxy
of 3 to 8 carbon atoms, alkynoyloxy of 3 to 8 carbon atoms,
akanoyloxymethyl of 2 to 7 carbon atoms, alkenoyloxymethyl of 4 to 9 carbon
atoms, alkynoyloxymethyl of 4 to 9 carbon atoms, alkoxymethylof 210 7
carbon atoms, atkoxy of 1 to 8 carbon atoms, alkyithio of 1 to 6 carbon atoms
(alkyiC,-Cqa)S-, alkyisulphinyl of 1 o 8 carbon atoms, alkylsulphonyl of 1 to 8
carbon atoms, alkyisulfonamido of 1 to 8 carbon atoms, alkenylsulfonamido of
2 o 6 carbon atoms, alkynylsulfonamido of 2 to 8 carbon atoms, hydroxy,
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triflucromsthyl, trifluoromethaxy, cyano, nitro, carboxy, carboalkoxy of 2to 7
carbon atoms, carboalkyl of 2 to 7 carbon atoms, phenoxy, phenyl,
thiophenoxy (Ce-HsS-), benzyl, amino, hydroxyamino, alkoxyamino of 1 to 4
carbon atoms, alkylamino of 1 to 8 carbon atoma,.tﬁalkylamlno of2i0 12
carbon atoms, N-alkyicarbamoyl, N,N-dlalkylcarbamoyl, N-alkyl-N-
alkenylamino of 4 to 12 carbon atoms, N,N-dlalkenylamino of 8 to 12 carbon
atoms, phenylamino, benzylamino, RaNH,

/(G(Rdz)p\ .
Rﬂo(ﬁe)z)p—l\ )“-(C(Re)a)rY' , RaRgCH-M—(C{Ra)a)i-Y-

(C(Re)2)p

R7-(CRa)2)g Y- « Rr{C(Rala)p-M-(C{Rel2hY- + orHet-(C{Ra)a)- W-(C(Ra))ic Y-,
provided that elther G2 or G3 or both Q2 and G3 are RzNH;

Y Is a divalent radical selected from the group consisting of
—8§— , —(CHy)y— , —O0— ,and —I'I?f.;

Ry ie -NRgRg, -ORg, -J, -N(Rg)3 *Q", or—-NRg(ORg) ;

M le >NRg, -O-, >N-{C(Rg)2)pNRgRg, or >N-(C{Rg)2)p-ORg;

W [s >NRg, -O- or Is a bond;

Het is a heterocyclic radical selected from the group consleting of mompholine,
thiomorpholine, thiomorpholine S-oxide, thiomarpholine 8,S-dloxide,
piperidine, pyrrolidine, aziridine, pyridine, Imidazole, 1,2,3-irlazole, 1,2,4-
triazole, thiazole, thiazolidine, tetrazole, piperazine, furan, thiophene,
tstrahydrothiophene, tetrahydrofuran, dioxane, 1,3~dloxolane,

. tetrahydropyran, and;

(ﬁzc”j r
I
H i

s
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which may be optionally mono- or di-substituted on carbon with Rg, hydroxy,

-N(Re)e. -ORs, {C(Ra)2)gORg or «(C(Rg)2)sN(Rgl2:
optionally mono-substituted on nitrogen with Rg; and
optionally mono or di-substitutad on a saturated carbon with divalent radicals

—0- or -0(C{Rg)2)s0-:

each Rg [ tha same or different selectad from hydrogen, alkyl of 1 to 8 carbon
atoma, alkenyl of 2 to 8 carbon atoms, alkynyl of 2 to 6 carbon atoms,
cycloalkyl of 3 1o 7 carbon atoms, carboalkyl of 2 to 7 carbon atoms,
carboxyelkyl 2 to 7 carbon atoms, phenyl, or phenyl optionally substitited with
one or more halogen, alkoxy of 1 to 8 carbon atoms, trifluoromethyl, amino,
alkylamino of 1 to 8 carbon atoms, dialkylamino of 2 to 6 carbon atoms, nitro,
cyano, azido, halomethyl, alkkoxymethyl of 2 to 7 carbon atoms,
alkanoyloxymethyl of 2 to 7 carbon atoms, alkylthlo of 1 to 6 carbon atoms
(alkylC4-Cg)S-, hydroxy, carboxyl, carboalkoxy of 2 to 7 carbon atoms,
phenaxy, phenyl, thiophenaxy (CsHsS-), benzoyl, benzyl, phenylamino,
benzylamino, alkanoylamino of 1 to 8 carbon atoms, or alkyl of 1 to 6 carbon
atoms; provided that the alkenyl or alkynyl moisty ls bound 1o a nitrogen or
oxygen atom through a saturated carbon atom;

Ra, Is selected from the group consisting of

Rs Ra
Ry ;

each Rg Is the same or different selected from hydrogen, alkyl of 1 to 8 carbon

atoms, carboxy, carboalkoxy of 1 to 8 carbon atoms, phenyl, carboalkyl of 2 to 7
carbon atoms,
(O(Flu)z)p\

/
Rr-{C(Ra)ely— (C(Re)o)
\ (G(Rdz)?l_

47
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Rr~(C(Raa)y- R7(C(Ra))p-M—(C(Ra)a) -

RgRg-CH-M—(C(Rg)2) ,or Het-(C(Re)o)gW-(C(Ra))~ ¢

R4 Is —NRgRg, -ORg, -SRg,
RCRayS +  Pr{CiRelekN(Re- » Rr{C(RelyO- .

RgRgCHN(Rg- + ReReCHS 1+ RRgCHO- -

Het-(ClRel)gN(R:- » Hot{ClRelleS- +  Hot(ClRallgO- + (o

(> (C(Re)z)
/( (Rs)z)\

A\
Rr(ClRale)—N N— <( N, (R N—.

(C(Re)alp (C(Ra)gp \_/
5 cysteine, or a peptide comprised of 2 t010 native amino acld residuas

contalning at least one unoxidized cysteine residue wherein R, Is bound to
the rest of the molecule through the sulfur atom of one or more of the cysteine
reskiues;
Rs and R, are each, indepandently, -(C{Ra)2)/NReRs, or <{C{Ra)2): ORs;
10 JIs independently hydrogen, chiorine, fluorine, or bromine;
als an Integer of 0-1;
g Ie an Integer of 1-6;
k la an Integer of 0-4;
n Is an Integer of 0-1;
15 mis an Integer of 0-3;
p Is an Integer of 2-4;
q ls an integer of 0-4;
rIs an Integer of 1-4;
8 is an integer of 1-8
20  uls an integer of 2-6;
Q' {8 a counterion selected from salts formed from organi¢ and inorganic acids;
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provided that;
a. when Rg ls alkenyl of 2 to 7 carbon atoms or alkynyl of 2 to 7 carbon

atoms, such alkenyl or alkynyl molety Is bound to a nitrogen or oxygen atom
through a saturated carbon atom,;
b. when Y is -NRg- and Ry Is -NRgRg, -N(Rg)3 *Q’, or -NRg(ORg),

than g Is an Integer of 2 to 6;
c. when M is —-O- and R7 I8 ~ORg then p I8 an Integer of 1 to 4;

d. when Y is -NRg- then k le an integer of 2 to 4;

6.  whenYls—-O-and M or W Ia—O- then k Is an Integer of 1 o 4;

f. when W Is not a bond with Het bonded through a nitrogen atom then g
Is an Integer of 2 to 4 and when W |s a bond with Hat bonded through a
nitrogen atomand Y is -O- or -NRg- then kls an integer of 2 to 4;

or a phamaceutically acceptable salt thereof.

2, A compound eccording to claim 1 whereln Z is -NH-.

3. A compound according to clalm 1 or clalm 2 wherein n ls an Integer of 0.
4 A compound according to any one of claims 1 to 3 wherein X Is —E-T-L.
5. A compound according 1o claim 3 wherein E is optionally substituted aryl.

6. A compound according to claim 3 or claim 4 whereln T Is O(CHg)r- wherein m
lsQori.

7. A compound according 1o any one of clalms 4 to 6 whereln L le optionally
substituted aryl.

8. A compound according to any one of claims 4 to 6 wherein L Is optionally
substituted heteroaryi.
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9. The compound according to claim 8 wherein the heteroaryl ring Is selected
from pyridine, pyrimidine, imidazole, thiazole, thlazofidine, pyrrole, furan, thiophene,
axazole and 1,2,4-trlazole.

10. A compound according to any one of claims 1 to 3 wherein X Is optionally
substituted aryl.

11. A compound according to any one of claims 1 to 10 whersin optionally
substituted aryl Is optionally substituted phenyl.

12. A compound according to any one of claims 1 to 3 whereln X Is substituted or
unsubstituted bicycllo aryl or bleycilc hetaroaryl ring system.

13. A compound according to clalm 12 wherein the bicyclic aryl or bicyclic
hsteroaryl ring system Is selected from the group conslating of naphthalene, 1,2,3,4-
tetrahydronaphthalene, Indane, 1-oxo-indane, 1,2,3,4-tetrahydroquinoline,
naphthyridine, benzofuran, 3-oxo-1,3-dhydrolecbenzofuran, benzothiaphene, 1,1-
dioxobenzothlaphene, Indole, 2,3-dihydroindole, 1,3-dlaxo-2,3-dihydro-1H-soindole,
benzotriazole, 1H-Indazole, indoline, benzopyrazole, 1,3-benzodioxole, benzoxazole,
purine, phthalimide, coumarin, chromone, quinoline, terahydroquinoline, isoquinoline,
benzimidazole, quinazoline, pyridof2,3-blpyridine, pyrido|3,4-b]pyrazine, pyrido[3,2-
c]pyridazine, pyride[3,4-bjpyridine, 1H-pyrazole[3,4-d]pyrimidine, 1,4-Benzodioxane,
pteridine, 2(1H)-quinolone, 1(2H)Hsoquinolone, 2-oxo0-2,3-dihydrobenzthiazole, 1,2-
methylenedioxybenzene, 2-oxindole, 1,4-benzisoxazine, banzothiazole, quinoxaline,
quinolfine-N-oxids, Isoquinocline-N-oxide, quinoxallne-N-oxide, quinazoline-N-oxide,
benzazine, phthalazine, 1,4-dioxo-1,2,3,4-tetrahydrophthalazine, 2-oxo-1,2-
dihydroquinoline, 2,4-dioxo-1,4-dhydro-2H-benzo[d][1,3]oxazine, 2,5-dlaxo-2,3,4,5-
tetrahydro-1H-benzole][1,4]diazepine and cinnoline.

14  Acompound according to any one of claims 1 to 13 wherein optional
subsiituent(s) la/are selected from halogen, eg chlorine, and phenyl.

o1
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15. A compound according to any one of claims 1 to 14 wherein G, and G, are
both H.

18. A compound according to any one of claims 1 to 15 whereln R4 Is NRgR, or a
peptide of 2 1010 native amino acid residues contalning at least one unoxidized
cystelne residue wherelin R, Is baund to the rest of the molecule through the sulfur
atom of one or more of the cysteine residuse.

17. A compound according to any one of claima 1 1o 16 whereln each Ry is
selactad from hydrogen, alkyl of 1 to 8 carbon atoms, Ry-{C(Ra)z), wherein R, Is
NRRa and Het-{C(Re))e W-(C{(Ra)e)r- -

18. A compound according to any one of claims 1 to 17 wherein each Ry Is
salacted from hydrogen and alkyl of 1 to 6 carbon atoms.

19. The compound according to clalm 1, which is:
N-{4-{3-chloro-4-{{4-pheny}-1,3-thiazo}-2-yl)sulfanyllanliinc}-3-cyano-7-methoxy-6-
quinolinyf)-3, 4-bis(dmethylamino)-2-butanamide or a pharmaceutically acceptable
salt thereof.

20. The compound according to claim 1, which is:
N<{4-{3-chloro-4-flucro-phenylamino)-3-cyano-7-methoxy-quinolin-6-yf]-3,4-ble-(3-
hydroxy-pyrrolidin-1-yf)-butyramide or a pharmaceutically acceptable salt thereof.

21.  The compound according to claim 1, which le:
N-[4~(S-chioro-4-fluoroanilino)-3-cyano-7-ethoxy-8-quinolinyl]-3-
(dimethylamino)butanamide or a pharmaceutically acceptable salt thereof.

22. The compound according to clalm 1, which le:

N-{4-{4-(benzyloxy)-3-chlorcanilino]-3-cyano-7-ethoxy-6-quinolinyl}-3,6-
bie{dimethylamino)hexanamide or a pharmaceutically acceptable ealt thereof.

51
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23. The compound according to clalm 1, which Is:
N-{4{4-{benzyloxy)-3-chloroanifino}-3-cyano-7-sthoxy-8-quinolinyl}-3,4-di(1-
pyrrolldinyl)butanamide or a pharmaceutically acceptable sailt thereof.

24. The compound according to claim 1, which ls:
(2R)-2-amino-5-({2-{(carboxymethyljamino}-1-{({3-I4~(3-chioro-4-fluoroaniiino)- 3-
cyano-7-athoxy-8-quinolinyllaminoc}-1-{(dimethylamino)methyl]-3-
oxopropyljsulfany)methyl}-2-oxoethyl}amino)-5-oxopentanolc acld or a
pharmacaeutically acceptable eaft theraof.

25. The compound according to claim 1, which ls:
N-{4{4-(benzyloxy)-3-chioroanllinc]-3-cyano-7-ethoxy-6-quinolinyf}-3,4-

. bis{dimethylamino)butanamide or a pharmaceutically acceptable salt thereof.

28. A method of treating, inhibiting the growth of, or eradicating neoplasms In a
mammal In need thereof which comprisea adminlstering to sald mammal an effective
amount of a compound of Formula (1) as claomed In any one of dlaims 1 to 25 ora
pharmaceutically acceptable salt thereof.

27. The method according to claim 28 wherein the neoplasm Is selectsd from the
group consisting of breast, kidney, bladder, mouth, larynx, esophague, stomach,
colon, ovary and lung.

28. A method of treating, Inhibliing the progresaslon of, or eradicating polycystic
kidney disease In @ mammal In need thereof which comprisas administering to sald
mammal an effactive amount of a compound of Formula (1) as claimed In any one of
claims 1 to 25 or a pharmaceuticelly acceptable salt thereof.

28. A method of treating, Inhibiting, or emadicating colonic polyps In a mammal In
need thereof which comprises adminlistering to sald mammal an effective amount of
a compound of Formule (1) as claimed Inanyone of clalme 1 to250ora

pharmaoceutically acceptable salt thereoi.
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30. Aphamaceutical composition which comprises a compound of Formula {I) as
clalmed In any one of claima 1 to 25 or a pharmaceutically acceptable salt thereof In
assoclation with one or more phamacseutically acceptable carriers.

31, A composition according to Claim 30, In which the compound of formula (1) Is

N-{4{4-{Benzyloxy)-8-chlocroanllinc}-3-cyano-7-ethaxy-8-quinolinyi}-3,4-
bla{dimethylamino)butanamide or a pharmaceutically acceptable salt thereof.

32. A process for preparing a compound of formula (1) as claimed In any one of
claims 1 to 25 which comprises one of the following:

a) reacting & compound of formula (I}

Gz or Gy (")
wherein, Rs, Q14 X and Z are as defined in claim 1,
with a compound of formula
ReH (1)

whaereln R, |8 as defined in olaim 1, to give a comesponding compound of formula (1); .
or

b) reacting a compound of formula (IV)
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G
NH 1

o} L|\

Gsor Gy Ge )

whereln 8, Ry, Re, Gi4, X and Z are as definad In claim 1 and J' Is Cl, Bror 1, with &
compound of formula (V):

ReH (V)

wherein wherein Ry, Is a radical selected from the group:
RgRgCH-N(Rg-  F7(C(Ra)2)yN(Re)-  Heh(C(R2gN(Ra- . (Ra)N-:

[CiRaldy (C(Rel2)p
Flr(GCBa)z)p—N\ il C( )l— v OF (C(Raohy N—
(C(Ra)p {CRe)2p
10  wherein a, Rg, Ry, Rg, Ra, p, u.andqaraasdeﬂhadlndalm i,fogivea
coreeponding compound of formula (la)

z)cH.).,-x

Ryg{ClRe)e)s N A
m W
Qg'or Gy (la)
15 or

o) reacting a compound of formula (V1):
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~C{Re)) CHzhX

G, or Gy (V1)

wherein 8, Rs, Ra, G4, X and Z are as defined In claim 1 and J' le C|, Bror |, with a
5 compound of formula (V):
RirH (V)

whereln Ry, la a8 deflined above, to give a corresponding compound of formula (Ib):

R10<(C(Ra)2) CHg)y-X

10 Gp or Gy 't (Ib)

or
d) converting & baslc compound of formula (T) to a pharmaceutically acceptable
salt thereof. .
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METHOD OF TREATING OR INHIBITING
COLONIC POLYPS

CROSS REFERENCE TO RELATED
AFPFLICATIONS

This application claims the benefit of U.S. Provisional
Application No. 60/304,198, which was converted from
U.S. patent application Ser. No. 059/524,196, filed Mar. 13,
2000, pursnent to a petition filad Ang. 2, 2000 under 37
CFR 153(c)2).

This invention relates to the use of certain cyanoquinoline
compounds in the treatment and fobibition of colonic pol-
yps.

Adeaomatous Polyps (FAP) and sporadically. FAP afflicts
spproximately 25,000 patients in the U.S.; while it is esti-
mated that sporadic adenomatous polyps (SAF) occur in
approximately 2 million people per yoar in the U.S. alons.
All these patienix are at risk for developing adenocarcinoms
of the colon. In the cass of FAP, that risk is virtually 100%
and thess pationty nsually nndergo a colectomy at an early
tomy and require periodic colonoscopic examination
because of their inherent risk of developing recurrent polyps.
In fact, parents and siblings of these patisnts are also at

The genetic basis for FAP has been linked to the presence
of mutations in the APC gene. Sinvilsr APC mntations have
been found in patientx with sporedic polyps. Biochemically,
the APC mutation occurs in conjonction with the increased
oxproszion of cyclooxygonsse enrymos, particularly COX-
2 These enzymes s assential for the production of
proatoncids, (prostaglmdin's; (PG’s)) that mediate a mumber
of functions in the bowe] inciuding motility, vascalar tons,
angiogenssis sand mucoss]l protection. PG's are also pur-
poried to discourage apoptosis and this is proposed as an
explanation for polyp formation.

‘The therspy of FAP and SAP hes focused on inkibiting
COX cnzymes. Considerable evidencs oxists for the efficacy
of COX inhibitoms in redncing polyp formation. These COX
inhibitors s predomminamtly NSAID's such as climoril,
sulindac, piroxicam and etodaloc, all of which appoar to be

equivalent in their action. A major problem with NSAID -~

therapy has been the dewelopment of serious side effacis
inclnding peptic vicomtion, and cholestatic hepatitis and
renal papillary necrosis. Long term therapy with NSAIDs
for the treatment of polyps is therefore comidered to be
impractical. It has reéently been proposcd that the activation
and overexpression of COX-2 in adenamators polyps is dus
to activation of the cpidermal growth factor receptor
(EGFR). EGFR stimulation by one of it’s ligands-
amphirsgulin (AR), indoces the mclear targeting of COX-2,
releage of PG’s and subsequent mitogeneais, in polarized
colonic opithelal colls, COX-2 inhibitors heva bean shown
to prevent this sexies of events.
DESCRIFTION OF THE INVENTION

‘This invention provides & méthod of treating or inhibiting
colonic polyps in a mammsl in need thereof which com-
prises providing 1o said mamma] an effective emount of a

Colonic Polyps occur in both & familisl patisrn (Familial

compound of formula 1:

wherein:

atoms, azido,

» benzoylamine;

nis 0-1;

Yis —NH—, —0—, —5— o —NR—;
R is alkyl of 1-6 carbon atoms;

Ry, Ry Ry, and R, aro cach, independently, trydrogen,
halogen, alkyl of 16 carbon atoms, alkenyl of 2-6
aarbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms,

45 hydroxymethyl, halomethyl, allanoyloxy of 1-6 car-
bon atoms, alkenoyloxy of 3-8 carbon atoms, alkynoy-
loxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7
carbon atoms, alkenoyloxymethyl of 4-9 carbon atoms,
alkynoylexymethyl of 4-9 carbon atoms, alknxymethryl
50 of 2-7 caxbon atams, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, alkylsuiphinyl of 1-6

cubon atoms, alkylsulphonyl of 1-6 carbon atoms,
alkylsulfonamido of 1-6 carbon réoms, alkenyisifona-

midlo of 2-6 carbon atoms, alkynylsulfonamido of 2-6
trifluoromethyl, cyano, nitro,
carboxy, carboalkoxy of 2-7 carbon atoms, carboalkyl
of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
hydroxyanting, alkoxyamino of 1-4

catbon atams, alkylamino of 1-6 carbon stoms, dialky-
0 lemino of 2 to 12 carbon atoms, aminoalkyl of 1-4
carbon atoms, N-alkylaminoalkyl of 27 carbon atoms,
N,N-dialkylaminoalkyl of 3-14 carbon atoms,

15 carbon stoms, hydroxy,

benzyl, amino,

phenylamino, beazylaming,

6 R—CONHICH)— » Fan A —(CRON—CONEIE);~ .

X is cycloalkyl af 3 to 7 carbon atoms, which may be
optionally substituted with one or more alkylof 1t0 &
carbon atom groups; or is a pyridinyl, pyrimidinyl, or
phenyl ring; wherein the pyridinyl, pyrimidinyl, or

an phenyl ring may be optionally momo- di-, or tri-

substituted with a substiment selected from the group
consisting of balogen, alkyl of 1-§ carbon atoms,
alkemyl of 2-6 carbon atoms, alkynyl of 2-6 carbon

1 of 1-6 cartbon atoms,

3 balomethyl, alkoxymethyl of 2-7 cartbon atoms,

alkmnoylaxymethyl of 2-7 carbon atoms, allmxy of 1-6
carbon atoms, alkylthio of 16 carbon atoms, hydroxy,
triflnorometiyl, cyamo, nitro, carboxy, carboalkoxy of
2-7 carbon stoms, carboalkyl of 2-7 carbon atoms,
®  phonaxy, phonyl, thiophencxy, berenyl, benzyl, amino,
alkylanyino of 1-6 casbon atoms, dislicylamino of 2 to

12 carbon atams, phenylamino, benzylamino, alkanoy-

lamino of 1-6 carbon atoms, alkenoylamino of 3-8

carbon stoms, alkynoylumino of 3-8 carbon atoms, and

>
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—{CBhY— ., N .

Ry is alkyl of 1-6 carbon atoms, alkyl optionally substi-
tted with ons or moce balogen atoms, phenyl, or
phenyl optiopally substituted with one or more
halogen, alkoxy of 1-6 carbon atoms, triffugromethyl,
lmmo.mlm cyamo, or alkyl of 1-6 carbon atoms
groups;

R,;Ghydmpn.llkyldl-waonlm-,ulnmyluf

Ry i chioro or bromo;

Ry it hydrogen, alky] of 1-6 carbon atams, aminoalkyl of
1-6 carbon atoms, N-alkylaminoalkyl of 2-9 carbon
nm N N-dialkylaminoatkyl of 3-12 carbon stoms,

-cycloalkylaminoalkyl of 4-12 carbon atoms,
N-cy:lnalkyl-N—nlkyhmmm.lkyl of 5-18 carbon
aioms, N)N-dicycloalkylaminoalkyl of 7-18 carbon
atoms, morphaling-N-alkyl wherein the alkyl groep is
1-6 carbon atoms, piperidino-N-alkyl wherein the alkyl
group is 1-6 carbon atoms, N-alkyl-piperidino-N-alkyl
wherein cither alkyl group is 1-6 carbon atows,
azacycloalkyl-N-alkyl of 3-11 carban atomas, hydroxy-
alkyl of 1-6 carbon atoms, alknxyalkyl of 2-8 carbon
atoms, carboxy, carboslloxy of 1-6 carbon atoms,
phenyl, carboalkyl of 2-7 earbon atems, chloro, fluarm,
or bromao;

Zisll_nim.hythoxy,nlbxydfl-ﬁa:hnlmdky-

4
atoms, dialkylamino wherein cach of the maicties
is of 1-6 carbon atoms, mmphol.l.nod:y:lpumm,
N-alkylpiperazino wherein the alkyl moiety is of 1-6
carbon atoms, or pyrolidino;
Mul-4, qul-3, and p=0-3;
myoflhembniumnlsk,.ll,.l,.uk.lhntmhﬂted
on contignoos carbon aloms can ingsther be the diva-
lent ndical —O0—C(R)—0—;
or & pharmacrutically acceptable salt thersof with the
proviso that when Y is —NH—, R, Ry, Ry, and R, are
hydrogen, and u is O, X is not 2-methylphenyl.
Thephmuﬁﬂllyswepubh salts ara those derived
from such organic and inorgamic scids es: acetic, Iactic,
citric, tartaric, succinic, maleic, malonic, gluconic,
hydrochlorie, bydrobromic, phosphoric, nitric, sulfuric,
methanssulforic, and similar]ly kmown acceptable acids.
The alkyl portion of the alkyl, alinxy, allanoyloxy,
alkoxymethyl, alksnoyloxymsthyl, alkylsulphinyl,
alkylsoiphonyl, alkylsulfionamido, carboalkoxy, carboalkyl,
alkanoylamine aminoalkyl, alkylaminoslkyl, N,N-
dicycloalkylaminoalkyl, hydroxyalicyl, and alkoxyalkyl sub-
stituspts incinds both straight chein as well as bmnched
carbon chains. The cycloalkyl portions of N-cycloalkyl-N-
akylaminoalky] and N,N-dicycloalkylaminoalkyl substitn-
ents include both simple carbocycles as well a3 carbocycles
confaining alkyl sobatituenis. The alkenyl portion of the
alkenyl, alkenoyloxymethyl, alkenyloxy,
alkenylsulfionamido, substituents inclode both straight chain
as wall as branched carbou chaing and one or mors sites of
unsaturation. The alkynyl portion of the alkynyl,
alkynoyloxymethyl, alkynylsulfonantido, alkynyloxy, sub-
stituents inclnde both straight chain as well as branched
carbon chains and oos or more sites of nssturation. Car-
baxy is defined as 8 —CO,H mdical. Carboallmxy of 2-7
carbon atoms is dofined as 8 —CO,R" mdical, where R is
an alkyl radical of 1-6 carbon atoms. Casboalkyl is defloed
as 8 —OOR" rudical, where R is an alkyl radical of 1-6
cartbon atoms. Allanoyloxy is defined 2 2 —OCOR"
mdical, where R" is an alkyl radical of 1-6 carbon atoms.
Alnnoyloxymethyl is defined as R"CO,CH,— mical,
where R" is an slkyl radical of 1-6 carbon stoms. Allnxym-
ethyl is defined us R"OCH,— radical, where R"® is an alkyl
radical of 1-6 carbon atoms. Alkylsulphiny] is defined as
R"SO— nudical, where R" is an alkyl radical of 1-6 carboa
atoms. Alkylamiphonyl is defined as R"S0,— radical, where
R" is an alkyl radical of 1-6 carbon atoms.
Alkylnuifonsmido, alkenylsulfonamido, alkynylsalfona-
mido are defined as R*SO0,NH— radical, where R* is
alkyl mdical of 1-6 carbon atoms, an alloaryl radical of 2-6
carbon atomas, or an alkynyl radical of 2-6 carbon atoms,
respectively. N-alkylearbamoyl is defined as R"NHCO—
radical, where R" is an alkyl rdical of 1-6 cxrbon atoms.
N,N-dialkylcarbamoyl is defined as R* RNCO— radical,
where R” is an alkyl radical of 1-6 casbon atoms, R' is mn
alkcy] radtical of 1-6 carbon stoms and R', and R” may boe the
same or differepl. When X is substituted, it is preferred that
it i mono-, di-, or ti-substituted, with monosubstituted
being moat proferred. It in prefarred that of the substitients
Ry, Ry, Ry, and R, at least one #s bydrogen and il is most
proforred that two or thres be hydrogen. An amcycloalkyl-
N-alkyl substituent refers to a monocyelic beterocycle thet

lamino wherein the alkyl mojaty is of 1-6 catbon  contains a nitrogon atom on which is substituted a straight or

(=4
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branched chain alkyl radical A morpholino-N-alkyl sab-
stitusnt is a morpholine ring substituted on the nitrogen atom
with a straight or branch chain alkyl mdical. A piperidfing-
N-alkyl qubstitnent i8 a piperidine ring subwtitnted on ome of
the mitrogen atoms with & straight or branch chain alkyl
mdical. A N-alkyl-piperidino-N-alkyl substituent is a pip-
eridine ring substituied on ome of the nitrogen aloms with a
sinight or branched chain alkyl grovp and on the other
nmitrogen atom with & straight or branch chain alkyl rufical

The compornds of this igvestion may coatain an asym-
metric carbon; in such cases, the compaunnds of this javen-
tiop cover tho mcemate and the individual R and S
entimtiomars, and in the case were more than one asymmet-
ric carbon exists, the individusl diasteromers, their race-

As weod In sccordgnce with this invention, the ferm
praviding an effective amount means either directly sdmin-
istering such a compound of this invention, or administering
a prodrug, derivative, or analog which will form an offective
amomnt of the compound of this invention within the body.

The proparation of the compounds of this invention
encompassed by Formmula S is described below in Flgwsheet
Awbero'Y and n are as described above and X' is cycloalkyl
or pheayl optionally substituted with one or mare substitn-
ents selocted from the group consisting of hydrogem,
halogenoa, alkyl of 1-6 carbon atoms, alkeny] of 2-6 carbon

10

atans, alkynyl of 2-6 carbon atoms, halomethyl, alkoxy of o,

1-6 carbon atoms, alkylthio of 1-6 casbon atoms,
triflnoromethyl, cyaso, nitro, carboalkyl of 2-7 carbon
atnes, phenaxy, phenyl, thiophenoxy, benzyl, dislkylamino
of 2 to 12 carbon atoma. R,', R, R, sod RY, are each,
inependently, hydrogen, halogeno, alkyl of 1-6 carbon
ainms, alkenyl of 2-§ carbon atoms, alkynyl of 26 carbon
atnms, alkenyloxy of 2-6 carbon atoms, alkynyloxy of 2-6
cobon atoms, hakomethyl, alkoxymetbyl of 2-7 cabon
atoma, alkoxy of 1-8 carbon xtome, alkylthio of 1-8 carbon
atoms, alkylsulphinyl of 1-6 carbon atornm, alkylsolphooyt
of 1-5 carbon atoma, alkylsnlfonanvido of 1-§ carban atoms,
triffluoromethyl, cyano, mitro, carbeoty, carboalkyl of 2-7
carbon atoms, pbenoxy, phenyl, thiophenoxy, benzyl,
alkoxyeming of 1-4 carbon atoms, dialkylyming of 2 to 12
cibon aiom, N,N-dialkylaminoalkyl of 3-14 carbon atomms,
pheaylamine, benzylaming, N-alkylcarbemoyl of 1-6 car-
bon sdoms, N N-dialicylcarbamoyt of 2-12 carbon atoms.
Any of the substituents R,, R,, Ry, o R’ that are located on
contignous carbon atoms can together be the divalent radical
—O0—QRg)y—0—. Accarding to the sequencs of reaction
ontlined in flowsheot A, a quinoline-3-carboxylic acid ester
of Farmuls 2 is hydrolyzed with base to farzish & carboxylic
acid of Foromola 3. The carboxylic acid group of 3 is
coxrverted 1o an acyl imidazole by heating it with carbonyl-
diimideznls in an inert solvent such as dimethylformemids
{DMF) followed by the addition of ammania to give the
amids 4. Delrydration of the amide functional growp with a
dehydrating agent such as triflucroacetic anhydride i
Pyddine, phosphorgus pentoxide in an inet solvent, or the
likp gives the 3-cyano quinalines, 5, of this invention. In
those cascs where any of the intermediatey bave an asym-
medric carbon atam, they can be used as the racemate or as
the individisl R or S entantiomers in which case the
compounds of this invention will be in the raceaic or R and

S optically active forms, y. The quinoline-3-
carboxylic acid esters of Formmla 2, the quinoline-3-
ufboryhcm:ho!FormuhS, the

Med. Chem., 35, 2828 (1993); Savini, Luiss; Mamarelli,
Paols; Pellarano, Cesare; Brixi, Giancasio, Farmaco, 48(6),
805 (1993); Ife, Robert J; Brown, Thomss H.; Keeling,
David J.; Leach, Colin, J. Med. Chem,, 35, 3413 (1997);
Hanifln, J. Willism; Capuzsi, Roscmary; Coben, Elliott, J.
Med Chem., 12(5), 1096 (1969); Marcecki, Paul E.;
Bambury, RomId E., J. Pharm. Scl., 73(8), 1141 (1984);
Pellerago, C.; Savini, L.; Massarelli, P.; Bruni, G.; Fisachi,
A L, Farmaco, 45(3), 269, (1990); Marecki, Paul E;
Bambury, Ronald B, J. Pharm. S, 7X(B), 114 (1984);
20 patent application WO 8908105; U.S. Pat. No. 4,343,804;
US, Pat. No. 3,470,186.

H P

R

1. esbonyldlimidazols, DMF
2 NHy

The preparation of the componnds of this invention
encompassad by Formuls 10 and Formuyla 11 are described
below in Flowsheet B where Y, p, and 1 are as described
above. X" is selected from the gronp conaisting of cycloaliy]
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7
or pheoyl opticaally substituted with aos or more substitu-
orts solected from the group consisting of bhydmogen,
halogeno, alkyl of 1-§ carbon atoms, alkenyl of 2-6 carbon

atoms, alikcynyl of 2-6 carbon atoms, halomethyl, alkaxym- s

othyl of 2-7 curtbon woms, alkanoyloxymethyl of 2-7 car-
bon atomy, slkoxy of 1-6 carbom atoms, akyhbio of 1-6
carbon atoms, triffucromsthyl, cyamn, nitro, carbaxy, car-
boalkaxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon

atoms, phenoxy, phenyl, thiophenoxy, benzoyl, bemzyl, 10

dislkylsmino of 2 w0 12 carbon atoms, phenylamine,
benrylamino, allanoylamino of 1-6 carbon atoms, alleenoy-
lamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon
atoms, and benzoylamino. Bach Ry is independently

hydrogen, pheayl, or alkyl of 1-6 carbon sfoms. The mai-

ofics (R, ), reprosent 1 to 3 substitnents on the aromatic ring
that can be the same or different and are selected indopen-
dently from the group hydrogen, halogeno, akyl of 1-6

2 e
-

wherein g, Ry, Ry, R;, and R, are as defined above. R" s

carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2~6 20 A0y} from 1 to 6 carbon atoms preferably isobutyl. Accord-

carbon atome, alkeayloxy of 2-6 carbon atoms, alkynyloxy
of 2-6 carbon atoma, halomethyl, alkoxymethyl of 2-7
carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6
carbon atoms, alkylsulphiny] of 1-6 carbon atoms, alkyl-
sulphonyl of 1-6 carbou atoms, trifluoromethyl, cyana,
oitro, carboxy, carboalkyl of 2-7 carbon atoms, phenoxy,
phenyl, thiophsnoxy, benzyl, alkoxyamino of 1-4 carben
atoms, dialkylamino of 2 to 12 carbon atom, N,N-
dislkylaminoalkyl of 3-14 carbon stoms, phemylamino,
benzylaming, N-alkylcarbamoyl of 1-6 carbon atoms, N,N-
dialkylcarbamoyl of 2-12 carbon atoms. R;; is a mdical and
is slected from the group:

Ry— , I,\'/l—m— R—"

NP -

25

ing to the sequence of reactions outlined in Flowsheet B,
acylation of 6 with either an acid chloride of Formmia 8 or
a mixed anhydride of Formula 9 (which is prepared from the
cormesponding carboxylic acid) in an inert solvent such as
tstrabydrofuran (THF) in the presence of an orgamic base
such as pyridioe, tristhylamine, or N-methyl morpholine
gives ths compounds of this invention represented by For-
mula 11. In those cases where B or § have an asymmatric
carbon atom, they csm bo used as the racomats or as Us
individual R or S extantiomers in wirich cess the componnds
of this invention will be in the moemic or R and S opticslly
active forms, respectively. Acylation of 6 with a cyclic
anhydride of Fornruls 7 in an inert solvent such s tetrahby-
38 drofuran in the presence of a basic catalyst such as pyridine
or tricthylamine gives the compounds of the invention of
Formula 10. The compounds of Formmla 6 with p=0 can be
prepared from the aromatic nitro snbstituted componnds by
reducing the nitro group with a reducing ageat such s iron
milmmmiumd!bri(binllmhnl.mdﬁmhydrmﬂﬂbin
an aqueocus mixture, or the like.

%6
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The preparation of the compounds of this invention umﬁuhmnhnmsymmﬂmeubonmm
empnedbymeﬂal!nhm‘bedhbmehw ricepars may be presant; thess can be sepamted by methods
R, The submitid 1atinsof Formala 12 B DA Wik gt ot ot oot

is i .
or without a solvent with the reagent 13 to give intermediaie tion and )
14 as & mixture of isomers. Thermolysis of 14 in a high
bailing salvent mch a5 diphenryl ether st 200-350° C. gives “
ths 3-cyano quinolones of Fornmla 15; these intermediates
may aleo exist in the 4-hydroxy quinoline tantomeric form.
[u thoso cases whare R, is 2 hydrogen atom, the intenne- FLOWSHEET
dintes 15 may be formed as a mixte of two regicisomers. FLOWSHERTC
Thess isomers can be separated by methods well known in 4
the art inclnding, but not limited to, fractional crystallization R
and chromatograplic methods. The scparated isoxpers can~~ R
than be comverted separately fo the compounds of the
invention. Alternatively, the isomerns can be separaied at &
humpnfﬂnsymhul-lum;mmnd:ﬁwhhw 0 gy

rwloxydluﬂeorphm tld:hruhgwulho u
4-chloro-3-cy! 3
nflswi:hnmnhophﬂicmim,mﬂim.mmpun

the 3-cyano quinalines of this invention of Farmula 18; this

condenyation can be accelersted by heating tho reaction .
mixture or by nsing basic catalysts such as trialkylamines, 1
sodiom hydride in an inert solvent, sodinm or potassium

allooxides in an alcohol solvents, and the like, In those cascs ®

where the subatituents X, R,’, R;', R, and R, may con- PhOPR, 3
tribnie an asymmetric carbon atcem, the intermediates can be & N

used ag the racemate ox a5 the individual R or S ententiomers

in which case the compounds of this invention will be in the Ry

recemic or R snd S optically active forms, respectively. In 8 14

cases where the substitusnts X, R,', Ry, Ry, aod R, muy




US 6,384,051 B1
1 12
"y Ry N
R, N roci,0R P 3
"

The preparation of intermediate 21 (identical to intenme-
diate 15 of Flowsheet C) can also be prepared as describe
below in Flowshest D, Heating the substituted aniline of
Forrmla 19 with dimethylformamide dimethyl scetal with or
without a salvent gives intermediates for Formula 20, The
reactinn of 20 with one o ten equivalents of acetonitrile
using a base such as sodium methoxide or the Like in an mert
salvent gives the 3-cyano quinniones, 21, or the 3-cyano-
4-hydroxy quinoline tantomers thereof which can be con-
verted to the compounds of this invention using the proce-
dures cutlined sbove in Flowsheat C.

»

45

R
a

Formula 22 is given below wherein R,, R;, Ry, Ry, 0, and
X aro as defined sbove.

Where one or more of Ry, Ry, Ry, or R, of Formmia 22 is
a nifro group, it can be converted io the corresponding amino
group by reduction vaing a reducing agoent such »s iron in
acetic acid.

anmmmmofl,.k,,n,.ork..oﬂ?muhnu
an amino group, it can be converted to the
dialkyamino gronp of 2 to 12 carbon atoms by alkylation
with at least two equivalents of an alkyl halide of 1 1o 6
carbon atoms by heating in an inert solvent.

Whumormnf!,,l,,k,.m-&oﬂ’unmh‘ns
a methoxy group, it can be converted to the
hydmxy groop by reaction with a demethylating agent such
as boron tribromide in an inert solvent or by beating with
pyridinium chloride with or without solvent.

Where one or more of R,, Ry, Ry, or R, of Fornmls 22 is
ap aminn group, it can be cooverted to the corresponding
alkylsuifomamido, alkenylsulfonamido, or alkynylsalfons-
mido group of 2 to 6 carbon atoms by the reaction with an
alkyisulforryl chloride, aflienylsulfionyl chloride, ar alkyny!-
sulforryl chloride, respectively, in an inert solvent using &
bagic catalyst such as triethylamine or pyridine.
Alternatively, when one or more of R,, Ry, Ry, or R, of
Formula 22 is an amino group, it can be comverted to the
corresponding allonylsulfonamido group by the reaction
with & resgent C—O(R',—CHR',SO,Cl, wherein R’y is
hydrogen or alkyl of 1-4 carbon atoms, in an inert solvent
nsing an excess of an organic base such ag triethylamine.

brydroxy groups can be propared by vsing
demethylating agent such as boron tribromide in an inert
solvent or by beating with pyridinium chloride with or
withont solvent.

Where two of Ry, R,, Ry, or R, of Foromla 22 is ace
contigzous hydroxy groups, they can be coaveried to the
compound whers ingether the two contiguous R,, R,, Ry, or
R, groups are the divalent radical —O—C(R,)—0—
wherein Ry, is defined ahove by the reaction with a reagont,
J—C(Ry)y—, wherein J i chioro, bromo, or indo, and each
J can be the same ot different, using a base such as cesium
carbonate or potassinm carbonats in an inert solvent and

heating &3 required.

Rz
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Whuammmuofn,.ﬂmn,mn.ofmnu
an amino gronp, it can be converied to the comresponding
alkyamino gmoup of 1 1o 6 carbon wtoms by slkylation with
ﬁqlmlkﬂdml]kylhﬂ::;oflmﬁm?onlmby

in an inert solvent or by reductive alkkylation vsing
anmihydenflmdarbonmmm-ndlmm
such as sodium eyanoborohydride in a protic solvent such as
water or alcobol, or mixtures thereof.

Whaze one or more of Ry, Ry, Ry, or R of Formula 22 is
hydroxy, it can be converted to the comesponding
alkanoyloxy, gmnpofl—ﬁulbmnlnnbynmﬁmm
appropriste earboxylic acid chloride, anhydride, or mixed
uhydn:lomumnlolvulmgpyndmouw&ﬁmm
as p catalyst

‘Where ane or more of R, R;, R;, or R, of Forrmila 22 is
hydraxy, it can be converted to the alkenoy-
lmyympot‘l-smnnmbymmmlhulppm-
priste cuboxylic acid chloride, anhydride, or mixed anbry-
dride in an inert solvent using pyridine or a trislkylamine as
lﬂlll’.

Whu:unormof!,.ll,,n,nrl..of?mhnu
hydraxy, it can be converted to the cormasponding
loxy group of 1-6 carban atoms by reaction with an sppro-
priaie carboxylic acid chloride, anhydride, or mixed anhy-
drido in a inert salvent using pyridios or a trialkylamine as
a catalyst.

Where one or mare of R,, R,, Ry, or R, of Formula 22 is
carboxy or a carboalkoxy group of 2-7 carbon atoms, it can
be comverted io the corresponding hydroxymstivyl group by
redhuction with an sppropriate reducing agent sich s borane,
lithium borolydride, or Lithium alnmisnm hydride in a inert
salveat; the bydroxymethyl group, in tam, can be corverted
to the corresporling balomethyl group by reaction in an
inert solvent with u halogenating reagent such as phospho-
rous tribromids to give a bromomethyl group, ar phospho-
rous penfachloride to give & chloromethyl group. The
hy&mm&ylmmhaqhuwﬁhmlmﬁnm
acid chloride, anbydride, or mixed anhydride in an inert
lnlvmtm;pyndlmoumalkyhmmulcnﬂyllopw

loxymethyl group of 2-7 carbon atoms, or alkynoyloxym-
othyl group of 2-7 carban atoms.

‘Where ane or move of R,, Ry, Ry, or R, of Foromls 22 is
a halomethryl gronp, it can be converted to a0 alkoxymetiryl
group of 2--7 carbam atoms by displacing the halogen atom
with a sodium alkoxide in an inert solvent.

‘Where one or more of R,, Ry, Ry, ar R, of Rormula 22 is
& halomethyl gromp, it can be converied to an aminomethyl
gmoup, N-alkylaminomethyl group of 2—7 carbon atoms or
NN-diskylaminometbyl group of 3-14 carbon atoms by
dupluqlbhﬂ:gmalommlhmmmn.lpnm ar
seconddary aming, respectively, in an inert solvent.

‘Where ane or mare of R;, Ry, Ry, or R, of Formuls 22 is
nl-l,N(CH,),—m it can be converted to the carre-

Yo Y
Y e

wherein Ry and p wro a8 defined above by reacting with

45

14
of a bass such as pyridine to give an isocynnate which, in
turn, is treated with an excess of the alcohol R,—OH or
smines Ry—NH, or (R,),NH, respectively.
‘Where one or more of R,, R,, Ry, 0r R, of Farmmla 22 is
& HO—(CH,),— group, it can be converted to the come-
sponding groups

l.: H}v

By
wherein Ry and p are as defined sbove by the reaction, in an
inent solvent nxing & basic catalyst such a pyridine, with an
appropriate alkyl or pheayl chioroformate, R,—OCOCI,
alkyl & pbenyl substituted isocysnate, Ry—Ne==Cw=0), or
alkyl or phenyl subatituted carborxylic acid chloride,
Ry—COC], respectively.

Where one or more of R,, Ra, Ry, or R, of Farmula 2 is
a HO—(CH,),— group, it can be converted 1 the corre-

sponding group:

wherzin Ry and p are aa defined ahove by the reaction, in an
inert solvent using a basic catalyst such a pyridine, with a
reagent (Ro),NCOCL.

The ability of the compounds of this invention to treat or
inhibit colonic polyps was domonstrated in an in vivo
dlndndphlmb;mlhtpmmdmnthm'bdhbw
The compound of Fxample 399 was evaluatad in this
procedure, which emulates familial sdemomatous polyps
(FAP) in bumans, as a represeatative compound of this
invention The min monse nsed in this tast procsdure,
currently the best available model for FAF, is a strain that bas
Inst both copias of the APC gene. Theso enimals dovelop
multiple intestinal polyps (adenomes). The polyps that
develop in min mice express EGFR and have activated
COX-2. NSAID's such as sulindsc and stdoloc can reduce
(but not cradicats) intestioal polyp formulation in these
amimals indicating that COX-2 and the ultimate production
of PG's ix likely responsibls for these effects. The following
briefly describes the procednre nsed and the reselts obtained
in this standard pharmacological test procedure.

The compound of Example 399 was blended with a
standard murips chow and animals were given ad libitnm
access to the food for 60 days. Based om catimated food
consumption, the compound of Example 399 was added at
concentration commensurate with animals ingesting either 5
mp/kgidey or 150 mp/kg/dey. At duy 61, 10-15 animzle in
each traatment group+10-15 control (chow alone) emimals
carmesponding to each treastment group were sacrificed and
assessed for polyp number. The following table summariees

phosgene in an inert solvent smich as toluene in the presence the results.

Ee!
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Dienn # P-Vhlos va

Timatrmnt Groop Palym = SD. Cantral
Grompl
Comtrol 3262191

5 ng/igiey Examyls 399 156 a 60 pebm
Oroep It
C;Ini 105 #3441
150 my/iphiay Example 399 18 =18 P <0001

These dats demonsirate that the componnds of this inven-
tion effectively inhibit polyp formation in animals having
nmtations in their APC gones. Based on the resnlts obtained
in this standard pharmacological test procedurs, the com-
pounds of this imvention are uscfu] in treating or inhibiting
the formation of colonic polyps.

ThnbﬂnyduBGFlhnmmhﬂnmlnmtormhhl
colonic polyps way demonstrated in an in vivg standard
pharmacological test procodure as described below, using
(4-dimethylaming-bui-2-enoic acid [4-(3-chloro-4-fivoro-
phenylamino)-3-cyano-7-ethoxy-quinolin-6-yl-amids a5 a
activity of (4-dimethylamino-but-2-enoic acid [4-{3-chloro-
4-finoro-phonylamion)- 3-cyano-7-ethoxy-quinolin-6-yl}-
amide as an BGFR kinsse inhibitor are described in US, Pat.

No. 6,002,008. Thiz potent EGFR Kinase inhibilor, 3

(4-dimethrylamino-but-2-enaic acid [4-{3-chloro-4-fluoro-
phmyhnﬂm)-&-qmu—?-eﬂnxy—qnﬁn_lin—&-_yl]-umide. has
proven to be effective in significantly reducing polyp mmm-
bers in mice.

The procedure described below emulates Eamilial
adcnomatous palyps (FAP) in bmmaos using the Min mouse
(C57BL/6}-Min/+), which is s strain of mios that has a
mutation in the APC (Aderomatous Polyposis Coll) Genpe.
These animals develop multiple intestinal polyps
{adenomas) when rised on » high fat diet that ultimately
lead to daath by 120 days of ape duc 0 anemia and or
intestinal blockngs. Tha polyps that davelop in Min mice
cxpreas EGFR snd have activated COX-2. The following
bricfly describes the procedure nsed and the results obtained
in this standsrd pharmicologicsl tesl procedare.

Test animals were divided into two treatment groups:
Group 1, control and Group II, (4-dimsthylamino-but-2-
emic acid [1-(3-d:1mo+ﬂuun—phmyhmm)—3—eymo—1—
othoxy-quinolin-6-yl]-amide. The test compound adminis-
madmﬁmuyﬂwblmddwnhﬂﬂ-&ﬁmdnw
(Biosorve, Froncitown, NJ.) and animals wore given ad
Hbitm access to the food, in quantities corresponding to the
appraximate daily dose of 20 mg/ky (4-dimethylamino-bmt-
2-enocic acid [4-(3-chloro-4-fluoro-phenylaming)-3-cyano-
T-ethoxy-quinolin-§-yI}-amide. The animals were treated fior
60 days. The food was weighed once per week to detormine
consumption, and the umimals also weighed weekly, On day
61, the mimals ware cuthanized with CO, inhalation, and
the entire intostina] tract from stomach 1o amus was removed.
The intestinal tract was injected with Bouins fizative, apd
Mbhﬁ:wvurnldnys.'l‘binlﬂinﬂhﬂsm

then opened and the oumber of palyps counied, Statistical
analysis was performed using the Student’s -Test; & p-valus
of 2005 is comsidered siatistically aignificant.

The following tsble summariees the results that were
obinined.

Treatmest Groop Number of Palyps Pvahe

Groep [ 195 = 141

Oromp 2618 «00m

Thonnluubmmdmthsanduﬁﬂmmbpedmt
mmmmmt*l 4-dimethylsmino-
but-2-engic acid [4-(3-chloro-4-luaro-phenylemine)-3-
cyano-7-cthoxy-quinolin-6-yi}-amide alone reduced polyp
mmtmmumuhmmm

The compounds of this inveation mey formmlated neat o
ouy be combined with cme or mom
scceplable carriers for administration. For example,
solvents, dilnems and the Iike, and may be administered
onally in snch forms as teblets, capsules, dispersible
powdem, granules, or suspensions coniaining, for example,
from about 0.05 to 5% of suspending agent, syrups
containing, for example, from about 10 to 50% of sugar, and
olixirs containing, for example, from about 20 o 50%
cthanol, and the like, or parenterally in the form of sterile
injectable solntion or suspenaion containing from abont 0.05
to 5% snsponding agent in an isotonic medium. Such phar-
macoutical prepantions may contain, for example, from
about 0.05 up to about 90% of tho active ingredient in
combination with the carrier, more usually between about
5% and 60% by weight.

The effiective dosage of active ingredient employed may
vary depending on the particular compaund employed, the
mnbohdminihtiunmdtbmﬂtyufhcmﬂiﬁm
being treated. However, in genornl, satisfactory resulls are
obtained when the compounds of the inveation are admin-
istered of & daily dosago of from about 0.5 to about 1000
mg/kg of mimal body weight, optiozally given in divided
doses two to four times a day, or in sustained release form.
For most Iarge mammais the total daily dosage is from about
1 to 1000 mg, preferably from sbout 2 10 500 mg. Dosage
forms svitable for intsroal nse compriss from about 0.5 to
1000 mg of the active componnd in intimate admixture with
a solid or liquid pharmaceutically acceptablo curricr. This
dosage regimen may be adjusted 1o provide the optimal
tharapentic response. For example, several divided doses
may be administered daily or the dose may be proporticoally
reduced as indicated by the exigencies of the therapeutic

siation.

The compounds of this invention may be administered
onlly ss well as by intravenous, intramuscular, or subcute-
noous rontes. Solid carriers include starch, lnctose, dical-
cium phosphate, microcrystalline colluloss, sucross and
knolin, wiils liquid carriers include sterils watnr, polyeth-
ylene glyenls, noo-ionic surfactant end edible cils mch as
com, peamut and sesume oils, &3 are appropriate to the patire
of the active ingredient end the particular. form of adminis-
tration desired. Adjuvents customarily employed in the
preparation of pharmaceutical compositions may be advan-
tageously included, such as flavoring agents, coloring
agents, presexving agemts, and antiaxidants, for exampls,
vitamin E, ascorbic acid, BHT and BHA.

Tho preforred pharmaceutical compositions from the
standpoint of ease of preparation and administration ame
salid compositions, particularly tablats aad hard-filled or
liquid-filled capsulos. Oral administration of the compounds
is preferred.

In somo cases it may be desirable to admimister the
compounds directly to the airways in the form of an acrosol.

oY)
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The compounds of this invention may also be adminis-
tered parenterally or fotraperitoneaily. Sohuticos or sospen-
sioms of thess activa compornds as a free base or pharma-
calogically acceptable salt can be prepared ia water suitably
mixed with a sucfactnt such as hydrozy-propykeelinlose.
Dispersions can slso be propared in glyoorol, lignid poly-
ethylane glycols and mixtures thereof in cils. Under ordi-
nary conditions of storage and us, these proparation contain
& preservative (o preveqt the growth of microorganisms.

The pharmaceutical forms suiable fior injectable nse
incinde sterile squacns solutions or dispergions and sterila
powdams for the extemporanecus prepamtion of sterile
injectable solutions ar dispersions. In afl cases, the form
must be starile and must be fluid to the extont that easy
syringability exists. It amust be stabls under the conditions of
manufacture and siorage and nmist bo preserved against the
contaminating action of microorganisms such as bacteria
and fengi. The carmier can be & solvent or digpesion medium
contuining, for ¢xampls, water, othanal, polyol (e.g.,
glycerol, propylene glycol and liguid palyethylene glycol),
suitable mixtores thereof, and vegetable oils.

For the troatment of cancer, the compounds of this inven-
tion can be administered in combination with other antitu-
mor substances or with radiation therspy. These other sub-
stances or radiation treatments can be given at the same or
al different times as the componnds of this invention. Thase
combined theraplos may effoct synergy and result in
improved efficacy. For example, the compounds of this
invention can be used in combination with mitotic inhibitors
lui:utmlornﬂ:lnhm,dkyhmmhmhn
cisphtin or cyclophosamide, antimetabolites such as
5-flvorouracil or hydraxyurea, DNA intercalstons such as
adriamycin or blsomycin, topoisomerase inhibilors such as
i“Wnramphduan,mdmmyunchum

The prepanation of representative examples of the com-
pounds of this javention is described below.

EXAMPFLE 1
1,4-Dihydro-7-methoxy-4-ax0-3-
incli bomitrile

A mixture of 302 g (245.2 mmol) of 3-methoxy aniline
and 41.5 g (2452 mmol) of cthyl{ethoxymethylepe)
cyanoaceiate was heatnd in the absence of salvent 1o 140" C.
for 30 minutes. To the resulting oil was added 1200 ml of
Dowtherm. The solution was refluged with stiring under
nitrogen for 22 hours, The mixtore was cooled to room
temperature and snlid was collocted and wushed with hex-
anes. The solid was recrystailized from acetic acid to give 17
g of 1,4-dihydro-7-methaxy-4-oxo-3-quinolinecarbonitrile:
mass spectrum (electrospray, mfe): M+H 200.9.

EXAMPLE 2

4-Chiloro-7-methoxy-3-quinolinecarbonitrile

Am:xtunofﬂgﬁbmml)uﬂ,%’l—mw
inecarbanitrile and 8.3 g (40 nmol) of pbos-
phorons pentachloride was heated at 165* C for 3 hours.
collscted. Tha salid was mixed with brine and diluto sodium
hydroxide solution and extracted severnl times with a mix-
ture of tatrahydrofuoran and ethyl acetate. The solution was
dndmmgnmumnlmemﬂhwdlhmghlpldof
mhc.n gel giving 3.7 g of 4-chloro-7-methoxy-3-
quinolinecarbonitrile as a white solid: mass spectrum
(almupny. m/e) M+H 218.9.

5
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EXAMPLE 3

4{(3-BromopbenyDamino}- 7-methoxy-3-
quinalinecarbonitrile

A solution of 2.97 g (13.6 mmol) of 4-chioro-7-methoxy-
3-quinalinecarbonitrile and 4.57 g (27.2 mmal) of 3-bromo

" aniline in 76 m! of methoxyethanol was refiuxed under

1s

43

nitrogen for 5 homs. The sclution was cooled and diluted
with ether. Solid was collected and washed with ether. The
solid was stimed with & hot mixinre of ethyl scetate and
sodinm bicarbonate solution. The orgamic layer was sepa-
rated and dried over magnesium sulfate. Solvent was
removed and the residuc was recrystallized from o
chloroform-etby]l acclate mixtum giving 1.6 g of 4{(3-
bromophenyllaming]-7-methoxy-3-quinolinecarboritrile as
a white solid: mass spectrum (electrospray, m/e): M+H
a54.1, 356.1.

EXAMPLE 4
1,4-Dihydro-7-methoxy-6-nitro-4-0x0-3-
<ol boniteile

'Ibamlpmoflol(ﬂﬁml)nfl,l-d:hydm-'l-
metboxy-4-o00-3 itrile in 160 ml of td-
furcacetic anhydride was added 6 g (74.9 mmol) of amma-
nium nitrate over & period of 3 bours. The mixture was
stirred an additional two bours. Exosss ido was
removed at reduced pressure at 45° C. The residus was
stirred with 500 ml of water. The sobid was collectod and
washed with water, The solid was dissolved in 1000 ml of
boiling acetic acid apd the salntion was treated with decal-
orixing charcosl The mixture was filtared and concentrated
to a volume of 300 ml. Cooling gave a solid which was
mlleﬁndgmng S.Agof 1,4-dihydro-7-methoxy-6-nitro-4-
a3 a brown solid: mass spectrum
(my.mh)cM+H246.

EXAMPLE 5

4-Chloro-7-methoxy-6-nitro-3-quinolinecarbormitrile

A mixture of 53 g (21.6 mmol) of 1,4-dihydro-7-
methoxy-6-nitro-4-oxo-3-quinolinecarbonitrile and 9 g
(432 mmol) of phosphorons pentachlorids was heated at
165" C for 2 bonry, The mixhiys was diluted with boxanes
and (he solid was collecied. The solid was dissolved in 700
ml ethyl acutate and washed with cold dilute sodinm hydrox-
ide solution. The salution was dried over magnesimn sulfate
and filtered through a pad of silica gel giving 5.2 g of
4-chloro-7-methoxy-6-nitro-3-quinolinecarbonitrile as & tan
solid.

EXAMPLE 6
4{(3-Bromophenyl)amino}-7-methaxy-6-nitro-3-
quinalinecubogitrdle

Alolumnofs.z g (19.7 mmol) of 4-chloro-7-methaxy-
6-nitro-3-quinolinecarbonitrile and 3.7 g (21.7 mmol) of
3-bromo aniline in 130 ml of methaxyethanol was refioxed
under nitrogen fior 4 hours. The reaction mixture was poured
into dilate sodium bicurbonats aolution. Solid was collscted
and washed with water and dried in air. The solid was
chromatographed on silica el eluting with chlorofrrm-othyl
acetato 9:1. Solvent was removed from product fraciions
giving 12 g of 4{(3-bromophenylamino]-7-methoxy-6-
nitro-3-quinolinecarbonitrile as o yellow solid: mass spec-
trum {clectrospmy, m/Ae): M+H 399.0, 402.0.

s
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EXAMPLE 7 g portion of the cqude was recrysllized from
] dimethylformamide to give 44.2 g of yellow crysials; mp
6-Amino-4{ (3-bromophenyDamino}-7-methoxy-3- 2271-2285° C
quinalinecarbomitrils

Ammdw;(slmmd)ufﬂﬁ-bmmpmﬁ)
amino]}-7-methoxy-6-nitro-3-quinolinecarbenitrile, 137 g
(ZSTmoDoflmmmehhﬂo.mdm;(ISAmd)

iron was stirred at reflux in 26 ml water and 26
mlmllhlmlhzhun:s.Mmmumdﬂuhdmthdhyl
acetate and the hot mixtare was fillored. The organic layer
was sepanied fram the filicate and dried over magnesium
sulfate. The solvent was removed and the residue was

bed on silica gel eluting with mixtures of
chloroform and cthyl acetate, Product fractions wers com-
hnedmsivungufs-mM-[(:i-bmnphmyl)mm]-

T-methoxy -3-quinolinecarbonitrile as a yallow solid: mass
spectrum (olectrospray, mk). M+H 369.1, 371.1.
EXAMFLE 8
N-{4-{(3-Bromophenyl)aminc]-3-cyano-7-methaxy-
6-quinolinyl]-2-butynamide

To a sclution of 144 g (17.14 mmol) of Z-butynaic scid
and 2.26 g (16.5 mmel) of scbuty] chloreformate in 30 ml
of tetrahydrofuran at §° C, with stirring, was added 3.1 g
(34 mmol) of N-methyl morpholine. This solation of the
mixed mhydride was sdded 10 & stirred solution of 113 g
(3.06 mmol) of &mnﬂ{(ﬂ-bmophnyl)mmo]—‘l-
nmhoxy-}qmmhmcubumnihm ml tetrabrydroforan in
three portions over a 24 hour The solvent was
banats solution. Solid was collected and wasbed with water
ard cther. This was recrystallized from 1-bmtanol. The
resulting solid was talom up in hot tetrabydmofuran and
Gltered through silics gel The filtrate was concentrated and
diluted with hexanes to give 0.71 g of N-[4-(3-
bromophemylamino}-3-cyano-7-methoxy-S-quinolimyl}-2-
butypamide as a yellow powder: mass spectrum

(clectrospray, miey M+H 437.1,438.1.
EXAMPLE 9

N{4{(3-Bromophenyamino }-3-cyano-7-methoxy-
6-quinclinyl}-2-propensmide

To a solution of 1.5 g (4.06 mmel) of 6-Amino-4{(3-
bromophenyl)amina]-7-methoxy-3-quinolinecarbonitrile
and 045 ml of N-methylbmorpholioe in 30 ml of
foran was added at 0" C., under nitrogen, with stiming, 042
8 (4.7 mmol) of acryloyl chloride of a 15 minute period
Afiar 1 hour at 0° C,, the solution was diluted with 200 ml
oihyl acctate. The mixture was washad with saturated
mifats. The solvent wus removed. The residue was chro-
matographed on silics geol chited with chloroform-stbyl
acstate orixtures to give 0.5 g of the tillo coxnpound as a light
yellow solid powder: mass spectrum (electrspray, m/o):
M3H 42314251

EXAMPLE 10
2-Cylm-3-(4-nilmphuﬁy::im)lnylic Acid Ethyl

4-Nitroaniline (60.0 g, 0.435 mol) and ethyl
(ﬂho:ymethyhns) cymoaceiate (735 g, 0,435 mol) were
mochanically iv a fiagk. The mixture was heated at
IDO'C.brO.Shn.ﬁnnlhndmohndmdmohdxﬁod.Alu
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EXAMPLE 11
1,4-Dihydroquinoline-6-Nitro-4-oxo-3-carbamitrile

A shury of 250 g (958 mmol) of 2-cyano-3-(4-
nitrophenylamino)acrylic acid othyl ester in 1.0 L of
Dowtherm A was heated st 260° C. under N, for 12.5 h The
cnoled reaction was poured into 1.5 L of hoxans. The
product was collected, washed with heamne and hot sthanol
and dried in vacuo. There was obtainad 18.7 g of brown
solid. An malytical sample was obtsined by recrystallizmtion

from dimethylformamide/ethanol: mass spsctrum

(eloctrospray, mke): M+H 216,
EXAMPLE 12

A mixture of 313 g (0.147 mol} of 6-nitro-4-oxo-14-
itrile and 160 ml of phosphorons
oxychloride was refluxed for 5.5 h. The phospharous axy-
chloride was mmoved in vacuo and the residue was poured
over ico and nentralized with sodinm bicarbonats. The
product was collected, washed with water and dried in vacoo
(500" C.). There was obtained 33.5 g of tan solid; solid: meas
spectrum (electrospray, mie): M+H 234,

EXAMFLE 13
quinolinecarbonitrile

A mixture of 17.0 g (73.1 mmol) of 4-chloro-6-mitro-3-
quinolinecarbonitrile and 15.1 g (87.7 mmel) of
3-bromoaniline in 425 mL of ethanol was refinxed for 5 b.
Saturated sodinm bicarbonate was added and then all vola-
tilc matorisl was removed in vacuo. The residus was sinrried
with hextans and the product was collected and washed with
hexane. The crude product was washed with water and dried
in vacup (60° C.). There was obtained 225 g of yellow solid.
An analytical sample was obtained by recrystallization from
ethyl acetate; mp 258-259° C.

EXAMPLE 14
S-Amm-l-[ﬂ-humopllmyl)lmm]-a-
quinolinecarbomnitrile

A mixture of 4.00 g (108 mmol) of 4{(3-bromopbenyl)
amipo]-6-mitro-3-quinolinecarboniirile and 122 g (542
mmol) of SnCY, dilrpdrate in 160 mL of ethancl was refluxed
undar N, for 1.3 h After cooling to 250° C.,, ice water and
sodinm bicarbomate were added and the mixture was stired
for 2 h. Extraction with chlorofiorm, treatment with Darco,
drying (magnesium sulfate) and salvent removal gave 35 g
of brown crystals: mess spectrum (electrospray, m/e): M+H
3%,

EXAMPLE 15

N{H@-&mpbmyl)mm}knno—&
quinolinyl]-2-butynamids
Isobutyl chioroformate (0.788 g, 5.75 mmol) and
N-methylmorpholine (0.581 g, 5.75 mmol) were adisd to an
ico cold solution of 0.485 g (5.75 mmo]) of 2-butynoic acid

=
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in 20 mL of tetrahydrofuran uader N, After for 10
ml.n.llol:mnnotl.SOg(Mmel)ofhmm-L[(ﬁ-
bromophenylamino in 10 mL of
overmght FcAmmd it mixed
[ 4]
anhydride was than added. After 6 h, the reaction was poured
into satnrated sodium bicarbonate and brine. The product
was collecied and wazhed with hot ethy] acetate and ethanol
and drisd in vacuo to give 0.638 g of yellow solid; mp
283-285° C. (dac).
EXAMPLE 16
N{4{(3-Bromolphenoamino}-3-cyano-6-
quinoliny[acetanride

T\-nﬂ:ylmne(O.!SDg.S.SSmol)mdnlyld:hﬂl
(0277 mg, were added to an ico cold sohtion
of 1.00 g (2.96 mmol) of 6-smino-4-{(3-bromophenyl)

in 8 mL of oo chlo-
rdeullﬁm[.nfllmhydmfnnnumbrN stirring
overnight at 25" C., volatile material was removed, and the
rosidue was shuried with water and collected. Recrystalli-
zation from ethanol gave 0.543 g of brown solid; mp
258-261° C, (dac).

EXAMPLE 17
N{4-[(3-qunophmyl)mﬁuo]-3-cym-6—
quinolinyl Jhutanamide

Tristhylamine (0.359 g, 3.55 mmol) and butyry] chiaride
(0.380 g, 3.55 mmol) were added io an ice cold solution of

1.00 g (296 mmal) of &mmﬁ(&bmphlnybnmm]-
3-quinnlinecarbonitrile in 12 ml of tetrabydrofamm aoder

N,. Affer stirring overnight at 25° C., volatile material was
removed, and the residue was shumiod with waser and
collected. The residus was washed with boiling methanol
and dried in vacug o give 0.773 g of brown powder; mp
276-277 * C. (doc).

EXAMPLE 18

N{H(B-Bmophuyl)mm
inolinyl}-2-propenamids
My!mms(D&SDg,SSSmml)lmllﬂybyldlbnb
(0.321 g, 3.55 mmal) were added to an ice cold solution of
1m¢(2.96mmol)ufﬁ-mm-4-[(3-humoﬂnnyl)mino]-
3-quinalinscarbomitrile in 12 mL of tstrabrydrafuren under
N,. After stirring overmight at 250° C., volatila material was
removed and the residuos was slurried with water and col-
lected. Racrystallization from ethanol gave 0.580 g of brown
salid: mass spectrum (clectrospray, m/s): M+H 393, 395,
EXAMPLE 19

N{4{(3-Bromopbenyl)amino]-3-cymno-5-
quinolinyl}-2-chloroace tamide

Triothylamine (0.359 g, 3.55 mmol) and chigroacetyl
chloride (0.402 g, 355 mmol) were added to an ice cold
solution of 1.00 g (2.96 mmol) of 6-amino-4{(3- s
bromophenylamino]-3-quinolinecarbonitrile in 12 ml. of

tstmhydrofursn onder N,. After stirring overnight ot 25° C.,
wvolatils material was removed aod the residus was shuried
in water and collected. Recrysisllization from methano!

gave 0.540 g of tan solid: mass spectrum (electrospray, m/e): g

M+H 415417.
EXAMPLE 20
4{(3 A-Dibromophenyamino}-6-aitro-3-
. quinolinecarbonitrile
A mixture of 620 g (26.6 mmoljof 4-chloro-G-nitro-3-
quinalinecarbonitcile and 8.00 g (31.9 mmol) of 3.4-

22
dibromoaniline in 160 mL of ethanol was refiuxed under N,
for 5 b. Saturated sodium bicarbonate was added and volatile
material was removed. The residne wes gluried with
hexans, collected, washed with hexane and water and dried.
The insoluble material was repeatedly extracted with boiling
ethyl acetate and the solution was then filiered through silica
gel. The solvent was removed to give 3.80 g of green solid:
mass spectrom (clectrospray, m/ex M+H 449.

HXAMPLH 21

A mixture of 4.90 ] (10.% mmol) of 4- [(3 4-
dibromophenyl)amino uinolintcarbonitrile nd
12.4 g (54.7 mmal) of SuCl, diliydmie in 200 mL of cthanol
was refiuxed nnder N, for 1.5 h. After eooling to 25° C., the
reactinn was diluted with ice water, noutralized with sodium
bicarbonate agd stirred for 2 h. This solution was then
extracted with chloroform, treated with Darco, dried
(magnesium sulfate) and evaporated. After drying in vacuo
(40° C.), there was obtained 125 g of brown solid: mass
spectrum (electrospray, m/e): M+H 417, 419, 421,

EXAMPLE 22

N{4+{(3,4-dibramophenyl)amino}-3-cyano-6-
quinolinyl}-2-butynamide

Isobutyl chioroformate {0.984 g 7.18 mmol) and
% N-.methylmarpholine (0.725 g, 7.18 mmal) were addod to an
ice cold solution of 0.604 g (7.18 mmal) of 2-batyaoic acid
in 25 wl of tetrahydrofuran. After 10min, a aolation of 1.20
g (287 mmol) of &mA{@.d-dﬂ:omnphmyl)m]—

a5 quinolinecarbonitrile in 12 mL of tetrahydrofuran
ﬂdﬁuwmAﬁum;wm@ut!S“C,vm
material was removed and the resicue was slurried in water
and filtered. The crude product was washod with boiling
EtOAC and ethanol and dried in vecuo(50° C.) to give 0.651
E;sfhnm solid; mass spectram (clectrospray, m/e)x M+H

BXAMPLE 23
6-Nitro-4{(3-triftuoromethrylphanyl)smino]-3-
quinalinecarbonitrile

A mixture of 10.6 g (45.7 mmol) of 4-chloro-6-nitro-3-
quinolinecarbonitrile and 8.82 g (54.8 mmol) of
3(triffuoromethy)aniline in 270 mL of ethano! was refinxed
under N, fior 5 b The rosction was diluted with ethanal,
pentralized with satd sodium bicarbonate and evaporated.
The residue was slurried with boxane, collected, washed
with hexane and water and dried in vacoa (60° C.) to give
10.9 g of yallow solid. A 2.00 g sample was recrystallized
from ethancl to give 120 g of bright yellow solid; mp
260-261°* C.

EXAMPLE 24
&Amimﬁ@ﬁﬂu?mﬂly!phnyl)mﬂm]-}
quinolinecarbopitrile

A slury of 600 g (168 mmol) of 6-nmo-4-{(3-
triftuoromethylpheoyl)amine
18.9 g (833 mmal) of SuCl, d:.hydnhm!«)ml.ofelhml
was reflxed under N; fior 1 h. After cooling to 25° C., the
roaction was diluted with ice water, neutralivad with sodium
bicarbonate ad stirred for 2 b. The product was extracisd

coy
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with chloroform, trested with Darco, dried (magnesium
sulfats) and evaporated. The residue was filtered through
ailica gel (10% meihanaol in chloroform), evaporatod and
dried in vacno (40° C) 1o give 4.87 g of brown salid: mass
apectram (slectrospray, m/e): M+H 329,

EXAMPLE 25
N{4{(3-Trifluorome!thrylphenyl}amino }-3-cyano-6-
quinolinyl}-2-butynamide

Isobutyl chloroformate (156 g, 11.4 mmol) and
N-methylmorphaline (1.15 g, 11.4 mmol) were sdded to an
jice cold sohution of 0.961 g (114 mmol) of 2-butynoic acid
in 40 mL of under N;. After stiyring for 10
min, a solxtion of 1.50 g (4.57 mmnl) of §-amino-4{(3-
triffluoromethylpbeayDamino]}-3-quirolinecarbonitrile in 12
mL of tetrabydrofuran was added dropwiss. Afiar sticring at
25° C. overnight, volatile material was rmmoved and the
reaifns vas siniried in water and filtered. The crade product
was washad 3 times with small pertions of hot ethryl sceotats
and then dried i vacuo (45* C.) to give 0.831 g of yellow
solid: mass spectrum (elactrospray, m/c): M+H 395.

EXAMPFLE 26

3-Carbethoxy-4-hydraxy-6,7-dimethoxyquinotine

A mixtors of 30.6 g of 4-aminoveratrole and 432 g of
diethyl thrylepemalonats was heated at 100 for 2 h
and at 165" C. for 0.75 b, The intermodiate thes obtained
‘was disgolved in §00 ml of diphenyl ether, aod the resulting
solution was heated at reflux temperature for 2 b, cooled, and
diluted with hexane. The resulting solid was filtensd, washed
with hexans followed by ether, and dried to provids the title
compound es a brown solid, mp 275-285° C.

EXAMFLE 27

3-Carbethoxy-4-chloro-6,T-dimethoxylquinoline
A mixture of 288 g of 3-curbethoxy-4-hydroxy-6,7-
&m&uyqnmlme;ndlﬁdmlofphmphmwux,cﬁb—
ride was stirred st 110 C. ﬁ:r!tlmm,mhdhb'c and
troated with a mrixture of ice and ammonium . The
resulting groy solid was flliered, washed with water and
ether, and dried, mp 147-150" C.

BEXAMPLE 28

4J(3-Bromophenyl)amino]-6,7-dimethoxy-3-
quinolinecarboxylic Acid, Ethy! Ester

A mul:nm of 148 g of 3-carbethoxy-4-chloro-6,7-

9.46 g of 3-bromoaniline, 4.05 ml of

pyndmn mdlﬁmlotuhmlmmﬂu«lhaom

evaporated to remove ethanol, and partitioned with

dxd:hmmﬂhmqndmmbmbonuo The arganic layer

was washed with water, dried, end concentrated. The residuc

was recyystalliznd from ethanol to give a white solid, mp
155-158"* C.

EXAMPLE 29
qp-mma?m_ql)mim}gﬂ-di_mmnya-

Amlnunofugotq (3-bromopheny{amino}-3-
lic acid, ethyl ester, 15 mi of 10 N sodium

10
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evaporation of most ethanol, the residuc was diluted with
water and acidified with sodinm dihydrogen phosphate o
pH 7. The resplting white solid was filtered, washed with
water, and dded, mp 282-285° C.

EXAMPLE 30
4{(3-BromopherylJamino}-6,7-dimethoxy-3-
quinclinecarboxsmide

A mixturs of 403 g of 4{(3-bromopherryDamino}-5,7-
chmnl.hoxy-a-qmnolmeenboxyhc acid, 3.24 g of
carbon ullltl)mlofdmﬂhylfumﬂcm
heated at 55 for 30 m, cooled to 0° C, and satnrated with
umenonia gas. After warming to 25 the resulting solution was
stirred for 45 m, heated at 50, and evaporuied o remove
dimethylformamide. The residne was stirred with water, and
the resnliing solid was filtered, washed with water, and
driod. Re.uyﬂnmmﬁmmnwnwwhd.mp
235-242° C.

EXAMPLE 31
4{(3-Bromophenyfamino}-6,7-dimethoxy-3-
quinolinecarbonitrile

To a stimed mixture of 3.02 g of 4{(3-bromophenyf)
amino}-6,7-dimethoxy , 243 ml of
pyridine, and 22 § m! of dichloromethane at 0° C.wulddnd
3.18 ml of trifluoroacetic anhydride during 3 min. The
reaction mixture wes warmed to 25* C., stirred for 60 min,
and concentrated, The romicfue was dissolved in 3§ ml of
mothanol. The ing solution waa treated with 15 ml of
5 N NaOH at 25° C. After 5 m the solntion was acidified
with carbon dioxide and evaporated fres of methanol. The
msidue was partitioned with dichloromethape-water. The
organic layer was washed with water, dried, and evaporated
fo give a white solid Recrystallization from ethyl scotats-
hexanc gave mp 224-228° C.

EXAMPLE 32
Ethyl 2-cyano-3-(3.4-dimethozypharrylamino)
acrylato

A mixtore of 7.66 g of 4-aminoventrole, 849 g of ethyl
ethoxymethylenccyanoncotate, and 20 ml of toluene was
beated at 100° C. for 90 min. The tolueno was evaposated to
give a solid, mp 150-155° C.

EXAMPLH 33
1,4-Dihydro-6,7-dimethoxy-4-omp-3-
quinolinecarbomitrile

A mixture of 40 g of cthyl 2-cyano-3-(3.,4-
dmeﬂmwypl:nﬁnmm)myhhdllLafDaM
was refluxed for 10 b, cooled, and diluted with hexane. The
resulting solid was filtered, washed with hexage followed by
dichloromethane, and dried; mp 330-350° C., (dec).

BEXAMPLE 34
4-Chloro-6,7-dimethoxy-3-quinolinecarbonitrils
Amndmmdiﬂgoflﬁ-«ﬂ:ydm—éﬂ-dmdhmy—
and 87 ml of phospborous

oxychlorida was refluxed for 2 b, ooaled, and evaporated
free of volatile matter The residne was stimed at 0° C. with

quinolinecarboxy]
hydroxide, and 300 ml of ethanol was rofluzed fix 2h. Afler  dichloromethane-water as solid sodiom carbonate was
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added until tha aqueous Ixyer was pH 8. The organic layer
was szparsted, washed with watsr, dried and concentrated.
Reerysuilization from dichloromethans gave s solid, mp
20-2n°C.

EXAMPLE 35
H(}Fhmhgnypnmi:n}q;r-dimma-

A mixinre of 100 g nf 4-chloro-6,7-dimsthoxy-3-
quinolinecarboritrile, 0.89 g of 3-Aucroaniline, 0.32 ml of
pyridine, and 12 ml of ethoxyethanol was stirred at reflux
temperature for 4 h. The mixtnre was cooled snd partiticned
with dichloromethane and aqueous sodinm bicarbonate. The
omganic layer was washed with water, dried and evaporsted.
The residue was rocrystallized from ethyl acelate 1o give
solid, mp 226-230" C.

EXAMPLE 36

Metiryl 2{dimothylaminromethyleneamino)banzoats

To a stirred solution of 7.56 g of metiry! anthranilate in 50
ml of dimethylformamide at 0° C. was added 5.6 ml of
phosphorous axychioride during 15 m. The mixture was
heated ot 55 for 45 m, cooled 1o 0, and diluted with
dichloromethane. The mixture was basifled at 0° C. by slow
addition of cold 1N NaOH to pH 9. The dichloromethane
layer was separated, washod with water, drisd and concen-
trated to an oil.

EXAMPLE 37

1,4-Dibydro-4-0xz0-3-quinolinecacbonitrile

A stirred mixture of 1.03 g of methyl
2-(dimstbhylaminomethyleneamino)benznate, 0.54 g of
sodinm methoxide, 1.04 ml of acetonitrile, and 10 ml of
toluens was refluxed for 18 h. The mixturo was cooled,
troated with water, and brought to pH 3 by addition of dilute
HCL The resnlting solid was extracied with ethyl acotate.
The oxtract was washed with water, dried and evaporated.
mrmduwmuynﬂmdmmu:malulﬂ
mp 290-300* C.

EXAMPLE 38
HCycbhx_yu!lino)-ﬁ,T-flimﬂhm-}
quinolinecarbonitrile

A solution of 124 g (5 mmole) of 4-chloro-6,7-
dimethoxy-3 114 ml (0.99 g 10
mmole) of cyclolwxylamine, and 0.4 ml (039 g) of pyridine
in 10 ml of methy] cellucsolve was reflnxed in an oil bath at
148° C. for 3 hougs. The maction was poured into 25 ml of
salid was filtered. This solid was dissolved in metirylens
chloride, and the solution was passed through Magnesol.
Hexmanes weare added to the filirate, and this salution was
ovaporated on a hot plate until crysials formed. Cooling gave
1.54 g of 4-(cyclohexylmmo) -5,7-dimethoxy-3-

trilo melting at 193-195° C: oass spec-

trem (clactrospy, m/c): M+H 312.1.
EXAMPLE 39

H@BMWMETﬂM-&
quinolinecarbonitrile

5.11 g of of 4{(3-bromophenyllaminn}-6,7-dimathaxy-3-
quinolinecarbonitrile and 30.74 g of pyridine kydrochloride

10
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were intimately mixed and then heated uoder nitrogen at
207" C. for an hoar. On cooling the reactinn wus treated with
about 100 ml of water and the solid was filtered, This solid
was digesied with methyl celinsolve and washed with ether
to give 3.Wgof4-[(3-hmmnpbnyl)lmo}6,7-dﬂiydmxy
3-quinolinecarboitrils: mass spectrum {electrospray, m/e):
M+H 355, 358,

EXAMPLE 40
a{(s-nmpn_-nypmim]-[l.s.]-d‘:nh[ﬁ-sl
inoline-7-carbonitrile

Amixture nf2.17;(6.09 mmnlo) of 4{(3-bromophenyl)
amino}-5,7-di itrile, 0.59ml (1.18
& 9.14 mmole) of bromochloromethane and 2.98 g (9.14
mmole) of cesium carbonmie im 20 ml of N,
N-dmcthylbmnmdewhmduﬂmmlhzmm
an cil bath at 111* C. The roaction was ponred into 75 ml of
water and extracted with four 50 m] portions of methylens
washed with several portions of water. This sohution was
taken to ¢n off fu vacuo and this was dissolved in ethyl
acetate. This solution was washed repeatedly with water,
then with brine. The solution was dried over anhydrons
magnesium sulfate, and taken to & solid in vacoo to give 0.95
g of 8-[(3-bmmoph=uyl)lmno]-[1,3]-d|oxolo[4.5-g]
quinoline-7-carbonitrile, m.p. 201-205° C.: mass spectrom
(electrospray, mfo): M+H 368.1, 370.1.

EXAMPFLE 41
(> ChlomptanyDamise] 7 -imathony 3
quinolinecarbonitrile

A mixture of 0.5 g of 4-chloro-6,7-dimsthoxy-3-
quinolinecarbonitile, 0.51 g of 3-chloroaniline, 0.16 ml of
pyridine, and 6 mil of ethoxyethanol wis stired under
nitrogen, &t reflux temperature for 6 b. The mixture was
cooled and pastitioned with dichloromethans and aqueous
sodium bicarbonate. The organic layer was washed with
water, drisd and evaporated. The reaidus was
from ethyl acctate-hexanes to give 0.37 g of 4{(3-
chlorophényl)amino]-6,7-dimethoxy-3-
quinolinecarbonitrils as a solid, mp 214-217° C.

EXAMPLE 42
q@-mmmmylpl.lnyl)mip}sﬂ-dhnb:y-
3-quinolinscarbonitrile

A mixture of 1.24 g of 4-chloro-6,7-dimethoxy-3-
quinolinecarbonitrile, 1.61 g of 3-riffucromethylaniline, 0.4
ml of pyridine, and 15 ml of cthoxyethanol was stirred,
under nitrogen, at roflux temperatnre for 5 b The mixture
was coolad and partitioned wilh dichloromstimne and aque-
mndmmmnnmhwmmbdwﬂh
water, dried and evaporated. The residue was
from ecthyl acetate-hexanes to give 134 g of 4{(3-
trifluoromethylphonyamino]-6,7-dimethoxy-3-
quinolinecarbonitrile as a solid, mp 190-193" C.

EXAMPLE 43
Ho.mnwmwmm}s,vmw-a-
quinolinecarbouitrile
A mixture of 1.0 g of 4-chloro-6,7-dimethoxy-3-

quinolinecarbaaitrile, 1.22 g of 3,4-dimethaxyuniline, 032
ml of pyridine, and 12 m] of ethoxyethanol was stirred,

&
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undnnim.nnﬂmmumﬂxSh.Themhmm
was cooled and partitioned with dichloromethane and aque-
culndmmhﬂ:bmm'l'hempmchww-wuhdwhh
wm:.dmduiw:pmmd.mm'vu
from cthyl acetate to give 0.96 g of 4-[(3,4-
dimethoxyphenyl)amino]-6,7-dimesthoxy-3-
quinalinecarbonitrile as a salid, mpZSO-MO‘C.

EXAMPLE 44
4{(Methylphenyl)amino}-5,7-dimethoxy-3-
 iiimocarbomtrde

A mixture of 0.!6 g of 4-chloro-6,7-dimethoxy-3-
quinolinecarbonitrils, 0.86 g of N-methylaniline, 0.32 ml of
pyridine, and 12 ml of ethoxyethanol was atirred, under
nitrogen, &t reflux temperature for 24 b The mixiure was
cooled and partitioned with dichleromethans and aguecus
sodiom bicarbonats. The arganic layer was washed with
m:.drindmdwnpotmd.mm'ﬂummymuhd
from ecthyl acetate-hexanes to give 0.54 g of
4-[(methylphenyl)amino]-6,7-dimethoxy-3-
quinolinecarbonitrile as a solid, mp 131—141' o

EXAMPLE 45
4{(3-Cyanophenylamino}-6,7-dimethoxy-3-
quinolinscarbonitrils

A mixture of 0.5 g of 4-chloro-6,7-dimethoxy-3-
quinolinecarbonitrile, 0.47 g of 3-ammobenzonitrils, 0.16
m! of pyridine, and 12 ml of ethoxysthano! was stirred,
under mitrogen, at reftux temperature for 22 b. The mixture
was cooled and partitioned with dichloromethane and aque-
ous sodium bicerbonata. The organic Iayer was washed with
from ethyl acctate-hexanes to give 0.59 g of 4{(3-
cyanophenyl)amino]-6,7-dimethoxy-3-
qnmolmnu:bomlribullnlll mp 285-288° C.

EXAMPLE 46
H(wny!)uﬁno]-d_}dimnho:y-s-
quinolinocarbonitrile

A mixture of 05 g of 4-chloro-6,7-dimethoxy-3-
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which after recrystallization from ethyl acetate gave
mp=173-175" C.

EXAMPLE 48
- fyieymaty by emine -
G hecyamioe]

A mixture nf 1.0 g of 4-chloro-5,7-dimethoxy-3-
quinolinecerbonitrile, 0.98 g of 3-aminoberxy| alcabal, 0.32
ml of pyridins, and 12 ml of ethoxyethanal wes stined,
under mitrogea, at reflux tempenture for 3 b The mixture
was cooled and partitioned with dichloromethane and aque-
ons sodinm bicarbonate. The organic layer was washed with
water, dricd and evaponaied. Tho residun was washed with
hot methanol to give Ilégdq(}(h,druymﬂhyl)
phmyl)ammo]-ﬁ.?-dmﬂhoxy-a-qumhmrbomnﬂn

solid, mp 250-255° C.

EXAMPLER 4%
%Mkmy)&.?—ﬁmm-}
quinolipecarbonitrile

A mixture of 0.16 g of 88% KOH and 1.73 g
3-bromophenal at 50° C. was treated with 050 g
#-chloro-6,7-dimethoxy-3-quinatinecarbonitcile. The result
mgm"bundmlﬂcdnm;mmmhd.
and troated at 0® C, with 40 ml of 0.1N NaOH. The solid
which resulted was filtored, washed with water, and dis-
solved in methylsns chloride. The solution was washed with
0.5 N NaOH and water, dred, and conemntrated. The rosuit-
ing salid was recrystallized from methryleae chloride-hexane
to give 4-(3-bromophenoxy)-6,7-dimethoxy-3-
quinolinecarbonitrile as a whits solid, mp 187-190° C.

EXAMPLE 50
4{(4-Bromophenylsulfamyl}-6,7-dimethoxy-3-
inolinecarbonitr s

To189 gof at 25 nnder ugon was
added 0.16 g of 88% KOH The remlting mixture was
heated at 85° C. for 15 minutes, treated with 0.50 g of
4-chloro-§,7-dimethoxy-3-quinolinecarbonitrila, aod heated
at 140° C. for 1 bour snd 160° C. for 15 mimites. The

trile, 0.4 g of 4-flucroaniline, 016 m! of 45 miviure was cooled and stirred at 0° C. with 40 mlof 0.1 N

quinalinecarboni

pyndm,mdﬁmlofethmyﬂhamlwsﬂrmd under
nitrogen, at reflux temperature for 4 b, The mixiure was
cooled and partitioned with dichloromethane and aquecus
sodium bicarbomate. The organic layer was waghed with

water, dried and ev The residuc was recrystallized
from ethyl acetate to give 059 g of 4{(4-fuoropbeayl)
amino]-§,7-dimethoary-3-quinolinecarbowitrile as » solid,
mp 282-285" C.
EXAMPLE 47
4-[(3-BNInophnyl)lm.im]-_6,1-dinhxyq3-
inolinecarbonitrik

A mixture of 036 g of 4{(3-bromophenyDamino]-6,7-
dihydroxy-3-guinolinecarbonitrile, 032 ml of ethyl jodide
and 0.55 g of potasaium carbonate in 4 ml of dimethylsul-
fioxide was stirred for 3 hours in an oil bath with heating.
Most of the solvent was removed at reduced pressure. The
mixture was mrixed with ethryl acolate and water. The organic
Iayer was washed with water and dried over magnesium
sulfate. Solvest was removed to give 023 g of 4{(3-
bromophenylJamino]-6,7-diethoxy-3-quinolinecarbonitrile

NaOH. The resulting solid was filtered, washed with watcr,

and dissolved in mothylens chloride. Tho solution was

mMmﬁMNN:OHnﬂmdmd,mdm

trated. mm‘whdlmﬂmdmmmnmd

othyl accnats to give 4{(3-bromophenylwulfanyl]-5,7-
~quinolinscarbonitrile

dimethoxy-3 as & an off-white solid,
mp 173175 C.

EXAMPLE 51
N+{4{(3-Bromophenyllamino}-3-cysno-6-
quinolinyl}-3(E)-chloro-2-propeasatide and
EXAMPLE 52
N{ﬂ@:&mphnyl)nﬁm}w
quinolinyl}-3(Z)-chloro-2-propenamide

Amixture of 3 g (282 mmol) of cis-3-chloro actylic ecid
and 33 ml (375 mmol) of oxlyl chloride in 30 ml of
methylene chicride containing onc drop of dimethrylforma-
mide was stirred for 2.5 hours. The salvent was removed to
give the acid chloride as a mixture of cis end trans isomens.

%0
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To a solution of 05 g (15 mmol) of §-amino-4{(3-
bmmophmy!)mm]-a-qumulmrbmtn‘h sod 024 g
{1;8 mmol) of N,N-diisopropylethylamine in 5 ml tstrahy-
droferan was added at 0° C., under nitrogen, with stirriog,
Mlgﬂ?mmoofs-chbmuyloylchlordnm
mixture over & 4 mioute After 40 min at 0° C, the
salution was dilvted with ether. The solid was collocted and
dissolved in a'mixture of tetmbydrofursn and ethyl acetate.
magnesium guifate. The solvent was remaved. The resitue
was chromatographed on silica gel eluted with chiaroform-
ethyl acetate. Town products were obtained. Tha less polar
product is N{4{(3-bromophenyl)aminc]-3-cyano-6-
quinolinyl}-3(E)-chloro-2-propenamide: mass specirum
(clectrospray, m/e): M+H 424.9, 427.0. The more polar
product is N-[4-[(3-bromuphcnyl)mmn]—3-eymo—6—
quinolinyl}-3(Z)-chloro-2-propenamide: mass spectrum
(electrospray, m/e): M+H 425.0, 427.0.

EXAMPLE 53

N-{4{(3-Bromopheaylamino}-3-cysno-5-
quinntinyl]-2-methyl-2-propenamide

To a solution of 0.5 g (1.48 mmol) of 6-umino-4-{(3-
bmmophenryllamino}-3-quinolinecarbonitrile and 0.194 g
(1.92 mmol) of triethylamine in 6 ml tetrahydrofuran was
added at 0° C,, under nitrogem, with stirring, 0.21 g (1.92
mmol) of 2-msthyl acryloyl chloride over a 10 mime
period. The solutipn was stirred at room temperature over-
aight The mixture was poured into water. The solid was

collected and sir dried. The solid was washed with
cthyl scotate and wir dried giving 032 g of N{+{(>-
bromophenyljaminn]-3-cysno-6-quinolinyt]-2-methyl-2-
pmpmlmdn.m-upeﬁmm(dmy, m/e) M+H 407,

EXAMPFLE 54

N{4{(3.4-D_ibrqmoph:uyl)uminn}3—qm—6—
quinolinyl]-2-propenamids

IbInImmofn.‘?Sg(l?!nml)ofhmm-dl-[CM-
dibromophen; }-3-quinolinccarbonitrile wad 022 g
(ZISmml)otuulhylmmemIOmLofhnhydmhnn
wis added dropwise 0195 g (215 mmol) of seryloyl
chloride. Afler stirving overnight at 25° C,, volatile material
was removed and the residue was shiried in water and solid
was collected. The crude product was washed with boili
ethyl acetate drisd im vacuo (50° C) to give 0.609 g of
brown solid: high rosolution mass spectrum (m/e):
470.9457.

EXAMPLE 55
N{4{(5-bromo-3-pyridinyDamino}-6,7-dimethaxy-
3-quinolinecarbonitrile

A mixture of 249 mg (1 mmols) of 3-cyano-4-chloro-6,
‘I-dimathoxy quinoline, 346 mg (2 mmoles) of 3-aminn-5-
bromo pyridine and 20 mg (sbout 0.1 mmole) of

ic acid monohydrate in 5 ml of 2-methoxy
ethano] waa stirred and refluxed in an oil bath at 153° C. for
7 hours. On eooling ovemight to room temperature, the sokd
was filtered and washed with othanol, then with ether to give
287 mg (74.5%) of N{4{(5-bromo-3-pyridirylamino]-6,
‘7-dimethoxy-3-quinolinecerbonitrile, which meliod at
272-275" C. mam spectrum (clectrospray, my/e) M+H=
384.9, 386.8.

30
EXAMPLE 56

4-[(3-Bromophenyl)aminc]-5,7-bis
(methoxymsthoxy)-3-quinolinecarbonitrile

A mixture of 036 g of 4{(3-bromopbmyamino}-6,7-
dihydroxy-3-quinolinecarbonitrile, 0.30 ml of
2-chlowomethyl methyl ether and 0.55 g of polassium car-
banate in 4 ml of dimethylformmmide was stirred for 6 hours
at 0" C. Most of the solvent was remaved at reduced
pressure. The mixture was mixed with ethyl acetate and
waler and the oH was adjusted 1 8 with dilute hydrochloric
acid. The organic Iayer was washed with water and dried
over magnesium sulfate. Solvent was removed to give
H(&hnmoplunyl)mmo]-ﬁ 7-bu(mthnmethoxy)—3-
quinolinecarbonitrile which was purified by column
matography oo silica gelmess spectrom (clodmspny.
m/e): M+H 35§, 358,

EXAMPLE 57

N-{4{(3-Bromophexyl)amino}-3-cyano-§-

quinolinyl}-4-hydrory-2-butynamide

Isobatyl chloroformate (0214 g 1.57 mmecl) and
N-methyinorpholios (0.190 g, 1.88 mmol) were added to s
ice cald solution of 0.336 g (1.57 mmmol) of 4-(lart-butyl-
dimethyl-silanyloxy)-2-butynoic acid in 15 mL of iotralry-
drofuran under N,. After stiviog for 30 min, it was trans-
ferred to an additional funnel plugged with a glass wool and
added dropwiss to a salution of 04 g (1.18 romol) of
G-amino-4-{(3- bromophenyl)cm:no] 3-
quinolinecarbanitrils in 3 mL of tetnhydrofuran and 1.5 ml
of pyridine. The mixturo was atirred at 25° C. for 1 b. The
reaction salution was poured into ethyl aceiats and washed
was collected and purified by flash column chromatography
(50% cthyl acetate in hexane) to give 0.220 g of

N{4{(3-Bromopbenyl)amino]-3-cyano-6-quinolinyl}-4-
(lert-butyl-dimethyl-silanyloxy)-2-butynamide s a yellow
solid (35%); ESMS m/z 535.1 (M+H+); mp * C. (dec).
N{4{(3-Bromophenyl)aminn]-3-cyano-6-quinolinyl]-4-
(tert-butyl-dimothylsilanyloxy)-2-butynamide (0.120 g,
0224 mmol} was dimsolved in & 25 ml solution (acetic
acid:tstrahydrofucan-water=3:1:1) and stirred gvemight at
25" C. The reaction was pomred into ethyl acotate and
product was collected, washed with cthyl acetate, and dried
in vacuo to give 0.085 g of yellow solid (90%); ESMS m/z
4212 (M+H*); mp 253-254° C. (dec).

BEXAMPLE 58

NH{4{{3-Bromophenyamino]-3-cyano-6-
quinolinyl]-4-morpboling-2-butynamide
Isobutyl chloroformate (0.161 g, 1.18 mmel) and

N-methylmorpholine (0.150 g, 1.48 mmof) were added to m
ice cold solution of 0.250 g (1.48 mmol) of 4-morpholino-
2-butynoic acid in 10 mL of tetrahydrofuran wader N, After
shmngﬁ:rSOmn.nnluhunofO.ZSOg(OMmmol)of
6-amino-4.[(3-bromophenyl)amino])-3-
quinolinecarbonilrile in 8 mL of pyridine was added and the
miixture was stired at 0° C. for 2 h The reaction was
quenchad with ice waler and then poured into satursted
sodinm bicarbooate snd brine. The product was collected,
washed with ethyl acetats, and dried ia vacuo to give 0.096
;(Z'JTs)oéylllnwnlid;ESMSmh4m1(M+H“);mp
112-115°

¥l
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EXAMPLE 59 EXAMPLE 64
N{4{(3-Bromopheayl}amino]-3-cyann-§- 4—(3.4-Di=hlomphr-nylnelhyl:m_im)-6.7—dinthxy—3—
quinoliny]}4-dimethylamino-2-butynamide quinolinecarbonitrile
Isobutyl chloroformate (0260 g, 1.91 mmcl) sod *  In the manner of Example 61 reaction of 4-chloro-6,7-
N-methylmarpholine (0.594 g, 5.88 mmol) were acded toan ~ diethoxy-3-quinolinecarbonitrile with 3,4-
ies cold solution of 0.370 g (2.94 mmol) of  dichlorobanzylamine gave the title componnd as a 1an solid,
4-dimethylamino-2-bulynoic acid in 5O mL of ietrnhydro-  mp 163-165" C.
foran undar N,. After stirring for 30 min, a soletion of 0.500
g (01.47 mmal) of mm{o-umhmyom}a- 10 EXAMPLE 65
quinolinecarbonitrile in 10 mL of pyridine was added
the mixture was stimed at 0° C, for 2 h. 'Ihluetnnwu 4-Methoxy-but-2-enaic Acid [4-(3-brouto-
quenched with ice water, and then poured into saturated phnyhmino)-s-cylno-quimlin-s-yl]-lmﬂn
sodizm bicarbonate and brine. The
mmmmuu.mmwm?ﬁm i “'ﬁ_‘f’:ﬁ“"“""”’ mma) of af G-umino 4 1 :
E (21%) of yellow wolid; ESMS m/z 448.0 (M+H"); mp (442 mmol) of lethyl amine at 0° C. with stirring

114-118° C.
EXAMPLE 60

N{4{(3-Bromopteny])smino}-3-cyant-§-
quinaliryf]-4-methoxy-2-butynamide

Isobutyl chioroformate (0.410 g, 3.0 mmol) and
N-methylmorpholine (0.910 g, 9.0 mmol) were added to an
jco cold solution of 0.680 g (6.0 mmol) of 4-methoxy-2-
butynoic acid in 20 ml. of tetrabryérofiran under N,. After
m:;ﬁ:mmlnlumnafoswg(m.ﬂmol)of
G6-amino-4-[(3- bromophonyl)lm:no] 3.
quinolinecasbonitrile in 10 ml of pyridine was added and
the mixture was stired at 0* C. for 2 k. The resction was
quenched with ice water, snd then poured into satorated
sodiom bicarbonste and brine. The product was collected,
wuabed with ctbyl acetate, and dried in vecuo to give 0200
g (35%) of yellow solid; ESMS m/x 435.1 (M+H*); mp
198-202° C. (dec).

EXAMPLE 61
4-(3-Bromophenylmetirylamino)-6, 7-disthoay-3-
p o e

A stirred mixture of 4-chloro-6,7-diethoxy-3-
quinolinecarbouitrile (0.69 g, 2.5 mmol),
3-bromobenzylamine (0.78 g, 3.5 mmol), diisopropylethyl
amine (1.05 ml, 6.0 mmol), and 7.5 ml of ethoxysthancl was
rofluxed for 4 b, cooled, and stirred with a mixture of hezane
and water containing 0.4 g of potassium carbonate for 3 b.
The resulting solid was filtered, washed with water, and
dried. Recryshallization from acetone-hexans gave 0.73 g of
off-white solid, mp 156-159" C.

EXAMPLE 62
4-(3-Phonylmethylamino)-6,7-diethoxy-3-
inolnccarbsiad

In the maaner of Example 61 reaction of 4-chloro-6,7-
disthoxy-3-quinolinecarbonitrile with benzylamine gave the
title compound as an off-white solid, mp 150-153° C.

EXAMFLE 63
4-(34-Dimethoxyphezrylmethylaminc)-6,7-disthorxy-
e earbondil

In the mamer of Example 61 reaction of 4-chloro-6,7-

dulhoxy -3-quinolinecarbonitrile with 3,4- &5

dimethoxybentylamine gave the title compannd as & tan
solid, mp 200-204° C.

diisopropy]

was added 043 g (3.24 mmol) of 4-methaxycrotonyl chio-
ride. After 1.5 br a1 0° C, the mixture was poured into a
satursied solution of sodium bicarbanats and thea extracted
with cthyl acetate. The organic solution was dried over
magoesium sulfste and the solvent was removed. The resi-
dus was recrystallized from 1-butanal giving 13 g of
4-Methoxy-but-2-enoic acid [4-(3-bromo-phenylamino)-3-
cyano-quinolin-6-yij-amide as a yellow solid: mass spec-
trum {electrospray, m/e): M+H 4364, 438.9.

EXAMPLE 66
4-(3-Chloro-propoxy)-5-methoxy-bemoic Acid
Methy! Ester

A mixture of 1024 g (411.7 mmel) of 3-chloropropyl
p-toluene sulfonate, 75 g (411.7 mmol) of 4-hydroxy-S-
methoxy-benwoic acid methyl ester, 75.7 g (547.5 mmol) of
mmwlﬁg@lml)ofmhﬁ
tricapryl ammonium chloride in 900 ml of acetons was
stirred mpidly at refiux for 18 br. The mixture was fillerad
and the solvent was removed giving 106 g of the tils
componnd after reerystallization from a chioroform-hexane

oixturs,
EXAMPLE 67
4-(2-Chloro-ethoxy)-S-methoxy-benamic Acid
Methyl Ester

By using an identical method as sbove 77 g of 4-hydroxy-
5-methoxy-benzoic acid methyl ester, 99.2 g of
2-chloroethyl p-toluene sulfonase, 77.7 g of polassium
ulh:mlr,mdl'lg(%lmd)ufmﬂhyl- ammo-
ninm chloride was converted to 91.6 g of the title H
mass spoctrum (olectrospray, ove,): M+H 245.0

EXAMPLE 68

4-(3-Chloro-propoxy)-5-methoxy-2-nitro-benmic
Acid Methy] Ester

To a solution of 100 g (3865 mmol) 4-(3-chloro-

)-S-muhny-bmmlcmdmﬂhyldumwoml
100 ml of 70% nitric acid.
Thamnmwhmdhso'c.brlhundthmpaud
into ice wator. The mixture was extracted with chioroform.
The organic solution was washed with dilute sodium
bydraxide and thep dried gver magpesinm sulfaie. The
solvent was remaoved. Bther was added an the mixture was
stirred until solid was doposited. The solid was collected by
filtration giving 98 g of 4-(3-Chloro-propaxy)-5-methorxy-

¥z
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2-nitro-beazoic acid methyl ester as whitn crystals: mass
spectrum (clectrospray, m/e,): M+H 308.8; 2M+NH,623.9.

EXAMPLE &9
4-(2-Chlom-ethoxy)-5-methoxy-2-nitro-bemzoic

Acid Methyl Ester

By uvsing an idsntical method as above 85 g of 4-(2-
Chiom-ethoxy)-5-methoxybenzoic acid mathyl ester was
nilrated to give 72 g of the tills compound: masy spectram
(elactrospray, m/e): ZM+NH,, 59589

EXAMPLE 70

2-Amino-4-{3-chloro-propexy)-5-methoxy-benmic
Acid Mathyl Ester

Amixture of 91 g (299.6 mmol) of 4(3-chloro-propaxy)-
S5-methoxy-2-nitro-benzoic acid methyl calar and 552 g
(w!.lnml)nlmmmuhmllymndumﬂuml
mixture containing 60.1 g ammoainm chlorids, 500 ml
waler, and 1300 ql methanol for 5.5 hr. The mixture was
cancentrated and mized with etiyl acetate. The orpanic
solntion was washed with water and saturated sodium bicar-
fittered through & short column of silica gol. The solvent was
removed and the residue mixed with 300 mi of sther-hexane
21. Afler standing 73.9 g of the title compound was
obtained a8 a pink solid: mess spectrum (electrospray, m/c):
2M-HCl+H 511.0; M+H 2738

EXAMPLE 71

-benzaic
Acid Methyl Ester

Amixture of 5682 g (235.4 mmol) of 4-(2-chlor-ethoxy)-
S5-methoxy-2-nilro-benzoic acid methyl ester xnd 525 g
(941.8 mmol) of iron was mechanically stirred at reflux in a
mixiure contrining 629 g aomonium chloride, 393 ml
m.mdl&imlmuhmlﬁrﬁhr.'lhmw
concentrated nd mixed with ethyl acetats. The orgasdic
solution was washed with waler and satnrated sodium bicar-
bonate. The solution was dried over magnesium salfate and
filtered through a shoxt colume of silica gel. The solution
was concentrated to 200 ml and diluted with 250 of hot
haxano. Aftor standing 47.7 g of the title compound was
mm_s, as & solid: mass spectrum (clectrospray, m/e) M+H

EXAMPLE 72
7-(2-Chloro-ethory)-4-hydroxy-6-methoxy-
TR i

A mixinre of 25 g (96.3 mmol) of 2-amino-4-(2-chloro-
)-S-mnlhm-bomw acid mﬂ:yl ester and 172 g
(1444 mmol) of dimethyacetal was
heated to reflux for 1.5 hr. Excess reagents were ramaved at
reduced pressure leaving 30.3 g of a resitue which was
dissolved in 350 ml of tetrahydrafuran,

In a separatc flask, io a stirred salution of 80.9 ml of 2.5M
n-buty! Lithiom in bexans in 300 mi of tetrahydrofuran at
~78° C. was added dropwise 83 g (202.1 mmol) of aceto-
uitrils over 40 mi. After 30 min, the shave solution of
amidine was added over 45 min at =73° C. After
1 hr, 27.5 ml of acetic scid was added and the mixturs was
allow D warmm to room temperature. The solvent was
removed and water was added. Solid was callected by

34 .
filtration and washed with watar and ether. Afior drying in
vacamn, 18.5 g of the tifle compound was obtained as a tan
powder: mass spectrum (electrospmy, m/e) M+H 278.8.

EXAMPLE 73
T{B-QInm-pmp_oxy)A-hydlqu-G-muMy-
quinoline-3-carboitrile

By vsing the sbove method, siarting with 5.01 g of the
carrespondding wmidine, 1.58 g of acetonitrile, and 1535 ml
of n-bary! tithium solution, 3.7 g of the title compound was
obiained es & tan powsler: mass spectrum {elactrospray, m/c)
M+H 292.8: 2M+H 5842

EXAMPLE 74
T-G-Gllm-?wgmy)-ll-chbp-&mmmy-
quinaline-3-carbonitrile

A mixture of 3.5 g (12 mmol) of 7-{3-chloro-propoxy)-
#-hydroxy-6-methoxy-quinoline-3-carbonitrile and 28 ml of
phospharous oxychloride was reffuxed for 1.5 ir. Excoss
roagent was removed at reduced pressure. The residuo was
mixed with ice cold dilute sodmm bydroxide and ethyl
acetzin. Tha mixtore was extracted with a combination of
othyl acetats and tetrahydroforan The combined extracts
wero washed with a saturated solution of sodinm
bicarbonats, driad over magnesium sulfate, and filter
through a short column of silica gel. Salvents were removed
giving 3.2 g of the title componnd a3 a pink solid that is used
with additiona} purification.

EXAMPLE 75
1-(3-Chbm-elbxy}-4-dlhp-6-mh:y-qﬁnnlim-

A solution of 8 g (28.7 mmol) of 7-(3-chlaro-cthoxy)-4-
bydroxy-6-mathoxy-quinoline-3-carbonitrile and 182 g
(143.Smmnl)o£only1d:lmdem80mlofmed:yhm
chlorids 0.26 g of dimethyformamide was
stirred at reflux for 2.5 he The solvent was remaved. The
residue was miznd with cold dilute sodinm hydroxide and
mnﬂdmﬂmmlhuhylmhmlﬂmhydmﬁl
run. The combined extrecis wera dried aver
sulfate and the solution was passed throngh a ahort silica gel
column. The aolvents were removed giving 6.0 g of the title
mpmnli-uof-whmnhdlhunuudmmmnﬁh

tional purification.

EXAMPLE 76

4(4-Chlloro-2-finoro-phenylamino)-7-(3-chloro-
propaxy)-6-mathoxy-quinoline-3-carboxitrile
A mixturo of 3.1 g (9. Nmmol)uf'l-(}ﬂﬂpm-popoxy)-
4-chloro-6 3-carbonitrile, 1.6 g

i
stirred at raffux for 1.5 br. The mixture was poured into
saturated sodium bicarbonate solution and extracted with
etliyl acoiate. Tho organic solution was dried and solvent
was removed. The residue was purified on a silica gel
columrm eluting with chloraform-ether mixtures to give 2.88
g of the title as an off-white solid T MAss
spectrum (elocirospray, mfe) M+H 419.7.

BXAMPLE 77
7<(2-Chloro-ethoxy)-4-(3-hydroxy-4-methyl-
phenylaming)-6-methoxy-quinoline-3-curbonitrile

By msing the above method, starting with 3 g of 7-(2-
chloro-aihoxy)-4-chloro-6-methoxy-quinoline-3-
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carbonitrile, 1.37 g of 3-hydroxy-4-methyl-aniline, and 1.2
g of pyridine hydrochloride in 31 ml of 2-ethoxyethanal, 2.6
g of the titls compound was obtained as s crystalline solid:
mass spectrum (slectrospray, m/) M+H 383.9.
EXAMPLE 78

4-{4-Chlom-2-fluoro-5-hydroxy-phenylaming)-7-(3-

By using the sbove method, starling with 3 g of 7-(3-
chloro-propxy)-4-clloro-§-methoxy-quinoline-3-
carbonitrile, 235 g of the methyl carbonste of 4-chloro-2-
finoro-5-hydroxy-aniline, and 1.1 g of pyridine
hydrochloride in 30 ml of 2-ethoxyethanol, 1.7 g of the title
compound was obiained as 2 crystalline solid: mass spoc-
trum (electraspray, m/e) M+H 435.8, 437.8.

EXAMPFLE 9
4-{4-Chlovo-2-fuoro-5-hydraxy-phenylaming)-7-{2-
2l hoxy)-6-zeth inoline 3-earbonitril

By using the above method, siarting with 3 g of 7-(2-
chloro-cthoxy)-4-chloro-6-methoxy-quinoline-3-
carbonitrile, 246 g of the methy! carbonate of 4-chloro-2-
finoro-5-hydroxy-aniline, and 1.18 g of pyridine
hydrochloride in 31 ml of 2-sthoxyethanol, 2.2 g of the title
compound was cbteined es a n solid: mms spectmm
(clectrospray, m/n) M+H 4219,

EXAMFLE 80
4-{4-Chloro-2-fluoro-phenylaming}-7-(3-
dimethylaminopropoxy)-6-methoxy-quinoline-3-

A mixture of 1 g (2.38 mmol) of 4-{4-Chloro-2-flunro-
phenylamino)-7 thoxy-quinnline-
3-carbonitrile snd 0.07 g of sodinm iodide {a 17.85 ml of 2M
dimethylamine in tetrahydrofiran was placed in a soaled
tube and heated 10 125° C. for 35 br, The solvent was
removed and the residue was mixed with warm othyl acetate
and satumted sodinm bicarbonate sohion. The crganic
layer was separatsd apd dried over magmesiom sulfate.
Solvent was removed and other was added. Ono standing,
the crysials wers deposited giving 0.93 g of the titls com-
ﬁ&;mﬂmm@m’.ﬂh)

+ .

EXAMPFLE 81

4-(4-Chloro-2-fluoro-phenylamino)-§-methoxy-7-(3-
morpholin-4-yl-propoxy)-quinoline-3-carbomitrile
A mixtome of 1 g (238 mmol) of 4-(4-Chiom-2-fluom-
phenylamins)-7 )}-6-methaxy-guinoline-
3-carbonitrils, 3.1 g (35.7 mmol) of morpboline, and 0.07 g
of sndinm indide in 20 ml sthylans glyenl dimethyl ether
refluxed for 7 br. The solvent was removed and the residus
was mixed with warm othyl acetate and saturated sodinm
bicarbonate sohution. The organic layer was separated and
dried over magnesium sulfste. Solvent was romoved and
other-hexano was added. One standing, tho crysials were
deposited giving 1.1 g of the title compound s & off-white
salid: mass spoctrum (electrospray, m/fe) M+H 470.9.
EXAMPLE &2
7-{2-Dimathylamino-sthoxy)-4-{3-hydroxy-4-
methyl-ph:nyhmm)—&-mcthmy—qumhu-&-

A mixtore of 1 l(!.:-llmol)of?—(z-dﬂnmlhnxy)-d-
(3-hydroxy-4-methyl-phonylamino)-6-methoxy-quinoline-

36

3-carbonitrile wad 0.078 g of sodinm iodide in 19.5 ml of 2M
dinethylaming in tetrah; Was in 2 sealed
tube and beated 1o ) C. for 14 br The solvent was

removed and the residue was mized with warm ethyf acetate
and samrated sodium bicarbonate solnticn. The arganic
layer was separated and dried over magnesium sulfate.
Solvent was removed and the residue was ‘aphed
on silica gsl eluting with othyl acetate-methanol-

triethylamine 70:30:2.5 giving 0.89 g of the titls componnd
10 35 ¢ bight yellow solid: mass spactrum (eloctrospray, m/o)
10 M+H 393.0; (M+ZH)* 196.9.

EXAMPLE 83
4-(3-Hydmxy-4-mnthyl—plnnyhmino)—6-mothuxy—1—
(2-morpholin-4-yl-sthoxy)-quincline-3-carbonitrile

Amntunoflg(!&ﬂml)of?—(!—d:bm-ﬂhmyH

-4-methyl-phenylaminc)-§-methoxy-quinoline-
3-carbonitrile, 3.4 g (39 mmol) of morpholine, and 0.08 g of
ludinmmdndnmﬂmlot.hyhmglymldmﬂ:ylolhu
refuxed for 34 hr, The solvent was removed and the regiduoe
was mixed with waom othyl acotate and saturated sodivm
bicarbanate sotution. Thoe organic layer was separated and
dried over magnesiom sulfate. Solvent was removed and the
residue was chromal ou silica gel elhuting with ethryl
uuu-mzlhml-lmlhyhmml 70:30:25 giving 1.05 of the

solid: mass

(-lmmy. mh) M+H 435 (?&mn" 2180.

4-Chloro-2-luoro-5-| ylammino)-7
L&thw

Ammo!ﬂ.&;(l.ﬂmmul)ofﬂm‘m-z-ﬂnm
S-I:ydroxy-phlnylmno)d-@-dﬂmm)é-mclhx!-
quinnline-3-carbonitrite and

15.6 ml of 2M dimethylamine in tetrabrydirofyran

mlmbdmhundhwedmlzs'c.fnrz.smmnlm
was removed and the residus was mixed with warm othyl
organic layer was socparated snd dried over magnesium
sulfate. Salvent was removed and the residus was treated
with with ethy] acetate-ether depositing a solid and giving
051 g of the tite as a off-whita solid: mass
spectrum {electrospray, m/e) M+H 445.0; (M+2H)*® 243 4.

EXAMPLE 85

4(4-Chloro-2-fluom-5-hydraxy-phenylaming)-6-
mnthoxy—'l—@-mmphnlm—#y )-quinoline-3-

Ammofﬂ.ﬂ;(lﬂuml)o!ﬂ#dﬂrm-z-ﬂnuo-
5-hy&n:q-pbnyhmm)—1—(3-d:hum)—6—mﬂhxy—
quinoline-3-carbonitrile, 2.4 g (275 mmol) of morpholine,
and 0.11 g of sodiom iodide in 15 m! athyleos glycol
dimethyl other refluxed for 7 hr. The solvent was removed
and the residus was mixed with warm ethyl acclate and
saturated sodium bicerbooats solution. The orgamic layer
was scparated and dried over magnesium sulfate. Solvent
was removed and the residus was recrystallized from ethyl
acetate-carbon tetrachloride giving 0.63 of the title com-
pound as a light ten solid: mass spectrum (sloctrospray, m/e)
M+H 487.0; (M+2ZH)*2 2439,

EXAMPLE 85
4-{4-Chloro-2-fnoro-5-hrydroxy-phemylanting)-7-(2-
dimethrylamino-ethoxy)-6-methoxy-quinoline-3-
carbonitrile

A mixture of 0.8 g (1.83 mmal) of 4-(4-chloro-2-fluoro-
5-hydroxy-phenylamino)-7-{2-chloro-ethoxy)-6-methoxy-

\¥4
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quinclino-3-carbonitrile and 0.11 g of sodium iodide in 16,1
ml of 2M dimethylamine in tetrahydrofiran was placed in a
setalad mbe and hented to 135° C. for 14 he The solveat was
am] saturated sodium bicarbomate solution. The organic
layor was separated and dried over jum sulfate.
Solvent was removed and the residus wes chromatographed
on silica gel eluting with ethyl acelate-methanol-
triethylamine §0:40:3 giving 0.41 g of the title compound as
a tan solid: mass spectrum (electrospray, m/e) M+H 430.9;

(M+2H)** 216.0.

EXAMPLE 87

4-(4-Chloro-2-fiuoro-5-hydroxy-phenylamino)-6-
-7-(2-mplnlm-4—yl-elhn:y)—qmmhne—3-

Ammdﬂlg(l.ﬂmmol)ufd—(l—d:bm—ﬂ-ﬂuom—

and 0.11 ;ofandmmnnd:demﬁmluhyhmglyml
dimethy! ether heated in a sealed tube at 135° C. for 12 br.
The solvent was removed and the resitus was mized with
wimmn othyl acetate and saturated sodinm bicarbonate sohu-
nesium sulfate. Sobveat wes removed saod the residue was

ou silica gol cluting wilh otiryl acetate-
methanol-tristhylamine 70:30:1 giving 0.43 g of the title
compound as & tan solid: mass spectrum (electrospray, mje)
M+H 470.0; (M+2H)** 237.0.

EXAMPLE 88
N{W-mmwmmwu

A solution of 1.00 g (3.60 mmol) of 6-amino-4-(3-
fluorophenylamino)quinoline-3-carbomitrile in 12 ml. of
THF under N, was chilled in ice. Triethylamine (0.436 g,
432 mmof) was added followed by 0.393 g (4.32 mmol) of
acryloyl chloride and the reaction was stired at 25° C.
overnighl. The solvent was removed and the residus was
alorrisd with water and filtered. The crude product was
washed with water, dried, washed with hot ethyl acetate and
dried in vacuo (50° C.). This yiclded 0.862 g of N-{3-cyano-
4-(3-fluoropbenylamino)quinolin-§-yllacrylamide as a
brown solid: mess specttum (slectrspray, m/e): M+H
3331

EXAMPLE 89
&T-Dimﬂmwnhmnmim)qmm.

A solution of 0500 g (2.00 mmal) of 4-chlero-6,7-
dn-lhoxy-a-qmnohnembmihihmdngmlmo!)

of 3-nitroaniline in 6 mL of methyl cellosolve was refluxed
vader N, for 8 hr. Mothanol wes added, followed by satd
MaHCO, (pH 8) and volatile meferial was removed. The
mduwmmm.mwbyﬂmmm
dried. mnﬁmehnnlpwﬂﬁ&ﬂgnfﬁ'l—
dimethoxy-4-(3-nitrophenylaming ine-3-carbouitrile
;lsyulluwcqstllu.mm tlectrospray, m/c): M+H

1.0.

EXAMPLE %0
4-(3-Bromophenylamine)-6-ethoxy-7-
methoxyquinoline-3-carbomitrile

A mixws of 1.00 g (352 mmol) of 4-chlnro-5-ethoxry-
7-methoxyquincling-3-carbonitrile and 0.788 g (4.58 mmeol)

as

of 3-bromoaniline in 20 mL of ethanol was reffuxed nnder
N, for 7 b. Samnted NaHCO, was added, volatils material
was removed and the resifue was arsotroped with sthanol.
The crude product was shuried with hexane, fillerod, washed
with water and dried. Recrystallization from ethanal gave
1.31 g of 4-(3-bromophenylaming)-6-ethoxy-7-
methaxyquinolioe-3-carbanitrile as tsn crystals: mass spec-
trum (electrospray, m/e: M+H 397.9, 3998,

EXAMPLE 91
4-Chhm-6-etbxyh7-n'-1hoxyqnhulim-3-

A mixtare of 7.95 g (32.6 mmaol) of §-ethoxy-7-methoxy-
4-0x0-1,4-dihydroquinoline-3-carbonitrile and 50 mL of
phbosphorous oxychlorids was refluxed for 3 h 40 min, The
phosphorous oxychloride was removed in vacuo and the
residur was slumied with ice water. Solid NaHCO, was
added (pHS) and the product was collected by filtratiom,
washed well with water and dried in vacuo (40° C)). The
yiald was 7.75 g of 4-chloro-§-ethoxy-7-methoxyquinoline-
3-carbonitrile as & 1an solid: mass spectrum (slectrospray,
m/fe): M+H 2628, 264 8.

EXAMPLE 92

§-Ethoxy-7- mlbxy-4-om-1,4—dihydlqmmlnb-3-

A solution of 102 g (453 mmol) of methyl 2-amino-5-
benzoate and 108 g (90.7 mmol) of
dmelhylﬁ:nmnmldu cimethyl acetal in 50 mL of dimethyl-
formamide was refluxed for 3 h Volatile material was
removed and the residue was azeotroped with tolnens and
dried in vacuo to give the formamidine as & puple syrup.
n-Butyllithinm (100 mmol) in hexane was dilnted with 60
mL of totrabydroforan at -78° C. A solution of 4.18 g (102
mmol) of ecetonitrile in 80 mL of tetrabrydrofuran was added
over 15 min and the solution was stirred for 20 min. The
crude formamidine was dissalved in 80 mL of wtrahydro-
furan and added dropwise to the cold solution over 0.5 b,
Afer stirting for 2 b, the reaction was quenachsd at -78" C.
with 13 mL of acetic acid. It was allowed to warm 1o room
femperature and volatile material was removed in vacno.
Tho residoe was slurried with water and the crads product
was callectod by filtration washed with water and dried. This
mhnﬂwthnmlbdwﬂmﬂmnfmmnddmdhm
7.95 g of G-ethaxy-7
3-carbonitrile ss yellow crystals: mass spectrom

(sloctrospray, mk): M-H 243.2.
EXAMPLE 93

Mothyl 2-Amino-5-ethoxy-4-methoxybenzoate

A mixture of 17.0 g (66.7 mmal} of methyl 5-sthoxy-4-
methoxy-2-nitrobenzoate, 13.1 g (233 mmol) of powdered
iron and 17.7 g (334 mmol) of ammonium chloride in 95 ml.
of water and 245 mL of methanol was reffuxed for 4.5 b. An
additional 13.1 g of iron was added followed by refluxing for
25 b. Then an additionsl 13.1 g of iron and 17.7 g of
ammonium chloride was added and refluxing was contimed
for 12 b The reaction was fillered through Celite and
methano] was removed from the filtrate. The filiato was
cxtracted with chlorafonn and the extracts were treated with
Darco, evaporated and dried in vacoo (50° C.).The yicld was
11.0 g of methyl 2-amino-5-ethoxy-4-methoxybensoats ss
1an crysials: mass spoctrum (clectrospray, m/ey M+H 225.9.
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EXAMPLE %4

Mothyl 5-Bihoxy-4-methaxy-2-nitrobemzoats

AmntmoflS.Og(‘M.lmml)ofmelhylS—eﬂnxy—tl-
mmnmmmﬁmLotmﬂendmmldwith
15 mL of conc ailsic acid over 12 min. Tho
reaction was kept at 55° C. for 45 min, cooled tn 25° C. and
poued into ice water. The product was eximcted into
methylene chinride and the extracts were washed with watsr
and dil sodinm rydroxide, dried and ¢veporated. The yiald
was 178 g of mathyl 5-ethoxy-4-methoxy-2-mitrobemoate
;aﬂwm mass spectram (alectrospray, m/e): M+H

EXAMPLE 95

Methyl 3-Ethoxy-4-methoxybenznate

A mixtore of 243 g (134 mmol) of methy! 3-hydroxy-4-
mothoxybenzoate, 35.8 g (267 mmol) of anhyd potassium
carbonate and 31.4 g (201, mmol) of ethyl indide in 500 ml.
of dimethylformamide wes stirred st 100° C. for 5.5 b. An
additional amount of ethyl indide (31.4 g) and posssium
carbonate (184 g) was added and heating was coatinmed for
2 h more. The reaction was flitered and volatile material was
ramoved from the filtrate in vacno. The residue was stucried
with water and Sltered to collect the product which was
washed with water and dried. Recrystallization from heptane
gave 15.6 g of methyl 3-ethoxy-4-methaxybensnate as white
crystals: mass spectrum (olectroapray, ). M+H 210.9.

EXAMPLE 96

Methyl 3-Hydroxy-4-methoxybenzoate

A sohition of 308 g (183 mmol) of 3-hydroxy-4-
methoxybenzoic acid and § mL of canc sulfric acid in 600
mL of methanol was refluxed overnight. Most of the solvent
600 mL. of water containing 25 g of sodium bicarbonate. The
pmodoct was extracted into ether, treated with Darco, dried
and evaporated. The yizld was 31.8 g of methyl 3-hydroxy-
4-methoxybensnats es pale yellow crystals.

EXAMPLE 97
6-Ethoxy-4-{3-hydraxy-4-methylphenylaming)-7-
et o Tine-3-cartomiiril

A mixture of 1.00 g (3.82 mmol) of 4-chloro-6-ethoxy-
T7-me -carborritrile and 0.563 g (4.56 mmol)
of 3-hydroxy-4-methylapilioe in 20 ml. of ethenol was
reflumed under N, for 8 b. Saturated NaHCOy 'was added,
volatile matrial wes removed and the residne was sxeo-
troped with ethangl The crude product was shuried with
hexane, filtered, washed with water and cold ethanal and
drisd. Recrystallization from ethancl gave 0.632 g of
6-cthoxy-4-(3- hydroly-4-methylphenyhm:no) -7-
methoxyquinoline-3-carboniirils as light yellow crystals:
mass spectrum (electrospray, m/s} M+H 3499,

EXAMPLE 98
4-Bromo-bui-2-enoic acid [4-(3-bromo-
phenylamino)-3-cyano-quinolin-6-y1]-amids

Asalution of 1.65 grams (0.01 male) of 4-brome crotonic
acid (Giza Braun, J, Am. Chem. Soc. 52, 3167 1930) in 15
ml of dichloromethape was troated with 1.74 mil (0.02
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molss) of oxalyl chloride and 1 drop of N,
N-dimethylformamide, After an hour the solvents were
removed on the rotary evaporator. The residual ol was taken
npm:Smlof.um.hﬁmfnnn.mdSJDmo!G—Amm-

itrils in 25 ml
of tetrabydrofuran was added This was followed
byﬂ:edmpwinldditinnnflsz:nl(o.oumol:)of
diisopropyletrylamine. After the addition of 25 ml of water
and 50 ml of sthyl acetate, the laye:s were scperated. The
organic layer was deied over anhydrons sodinm sulfats, and
laken to a salid in vecuo. This solid was digested for sn bour
with refluzing ethyl acctate then filiered from the ethyl
acatate while still hot. Thus was obtained 3.31 gmms (68%)
of 4-bromo-but-2-encic acid[4-(3-bromo-phenylamino)-3-
cyano-quinolin-6-ylJamide.

EXAMPLE 99

4-Dimethylamino-but-2-ennic Acid [
pheaylamino)-3-cyano-quinalin-6-y
Fiﬂeon milliliters of a 2 molar solution of dimethylamine
'was coaled in ap ice bath and a solntion
o£129mg(1.5 mnh)of4-humo—bu12-mcnn[4—(3
bromo-phenylamine yil-amide in 5 ml
of N,N-dimethylfocmamide was added dropwise. Stirring
and cooling were continued for 2 hours. Then 25 ml of water
and 15 ml of ethy! acetats were added. The layers were
scparated and the organic layer was extracied with an
addition 25 m| of water. The combined aquecus layers were
extracted with 2-25 ml portions of 1:1 tetrabydrofuran-etiry]
acetate. The combined organic layers wer absorbed onto
silica gel and chromatographed on silica gel. The colemn
was chied with n gmdiont of 1:19 to 1:4 methanol-
methyleno chloride. Obtained was 381 mg (56%) of
4-Dimethylamino-but-2-enoic acid [4-(3-broma-
phonylaming)-3-cyano-quinolin-6-yi]-amide which melted
at 209-211 deg.: mass spectrum (clectrespray, m/e): M+H
2255, 2262

EXAMPLE 100

4-Dicthylamino-but-2-encic Acki[4-{3-bromo-
phenylaming)-3-cyano-quinolin-6-yi]-amids

A solntion of 3.15 ml (30 mmoles) of distlyylamine in 15
ml of tetrmhydrofuran was cooled in an ics bath and a

‘solution of 729 mg (1.5 mmoles) of 4-bromo-but-2-ennic

acid[4-(3-bromo-phenylamine)-3-cyano-quinolin-6-y1]-
amide in 5 ml of N,N-dimethylformamids was added drop-
wise. Stirring and cooling were continued for 2 hours. Then
25 ml of water and 15 ml of athyl acetate were added. The
Iayers wers separated and squeous layer was extracted with
2-15 mi portions of 1:1 tetrmhydroferan-ethyl acetate. The
combined organic lsyers were sbsorbed anto ilics gel snd
chrasnatographed on silica gel. The column was elnted with
a gradieat of 1:19 to 1:4 methanol-methylage chloride to
give 357 mg (51%) of 4-Diethylamino-but-2-ennic scid[4-
(3-bromo-phenylamino)-3-cyano-gquinolin-§-yl}-amide. The
compound molted at 141-145 deg: mass spoctrum
(electrospray, m/e): M+H 478.0, 480.0.

EXAMPLE 101
4-Methylamino-but-2-eo0ic Acid{4-(3-bromo-
phenylamine)-3-cysno~quinolin-§-yi]-amide

Fifteen milliliters of a 2 malar solution of methylaming in
istrahydroforan was cooled in an ice bath and a solution of

%
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729 mg (15 mmoles) of 4-bromo-but-2-enaic acid[4-(3-
hmmo-phuyhmnn)—il—qum-qmmhn—é—yl}cmdnmsm
of N,N-d:mlhylhmmdn wes added dropwise. Shtiming

and cooling were continued for 2 hours. Then 25 mi of water
and 15 ml of etliyl acetats were xided. The layers were
sepanied aqueous layer was extracted with 2-15 ml portions
of 1:1 tetrabrydrofaran-ethyl acetats. The combined orgasic
layers were absorbed onto silics gel and chromatographed
on silice gel The colomn was sinted with a gradient of 1:19
to 1:1 methancl-methryleus chloride. Obtsined was 210 mg
(32%) of 4-Methylamino-bul-2-onoic aciq4-(3-bromo-
phenylamino)-3-¢yano-quinolin-6-yl}-amide which slowly
went to & far in the range of 194202 deg mam spectrum
(electrospray, m/s): M+H 437.9; M+2H 2195.

EXAMFLE 102
2-Cyano-3(2-methyl-4-nitropbenylJacrylic Acid
Ethyl Ester

A mixtnre of 2-methyl-4-nitrosriline (38.0 g, 250 mmol),
ethyl (sthoxymethylens)cysnoscetate (50.8 g, 300 mmol),
and 200 ml of tolueps was roffuxed for 24 b, conled, diluted
with 1:1 ether-hexanc, and filtored, The resulting white solid
wnw-hedwithbxmlhuln!ddndmg'uﬂ.ggmp
180-210" C,

EXAMPLE 103
1,4-Dihydroquinoline-8-methyl-§-aitm-3-
carbomitrile

A stirred mixture of 64 g (230 mmol) of 2-cyano-3-(2-
methyl-4-nitrophenyDacrylic acid etiryl estor and 1.5 L of

Dowtherm A was hoaind at 260° C. for 12 b, coaled, diluzed 30

with hexare, and flitered. The grey solid thus abtained was
washed with hezane and dried o give 51.5 g, mp 295-305°
C

EXAMPLE 104

+-Chloro-8-methyl-6-aitro-3-quincli bomitzil
A stirred mivmre of 1,4-dibydroquinotine-8-methyl-6-
nitro-3-carbomitrile (47 g, 200 mmol) and 200 ml of phos-
phocous axychloride was refluxed for 4 b. The phosphorous
oxychloride was removed in vacuo, and the residue was
stirred with methrylene chioride at 0* C. and treated with a
alury of ice and sodium carbonate. The organic layer was
separated and washed with water The solution was dried
and concenirated 10 2 volume of 700 ml. The prodnct was
precipitated by the addition of hexans md cooling to 0® C.
mwﬁh::nlidwﬂlmedoﬂmddﬂdhgiuﬂ.ﬁg.mp
210-212° C.

EXAMPLE 105
4-[(3-Bmmupb_nyl)_|mim]-8:mﬂhyl-6-nin'o-3-

A stirred mulure of 4-chlom-8-mthyl-6-mno-3-
qumolmnuxbnmtdls (148 g, 60 mmol), 3-bromoaniline
(124 g, 72 mmal), pyridine ydrochloride (693 g, 60
mmel), ad 180 ml of othoxysthanol was refinxed for 1.5 h,
cooled, poured into a stirred mixtore of water and an amonnt
of sodhum carbowats o give a pH of 8-9. The resulting
in boiling ether, filtered, and dried to give 22.6 g, mp
263-267" C.

EXAMPLE 106
4-{(3-Bromohenyl)-N-acetylamina}-8-methyl-6-
itro-crwinplinscarbonitril

A stirred mixture of 4-{(3-bromophenyamino]-8-
mlhyl-é-mm-}qmmlmmxbommh (153 g 40 mmol),

42
037 g (3 mmal) of dimethylaminopyridiae, 40 ml of acetic
anhydnide, and 80 ml of pyridine was refluxed for 3 h and
concentrated st 50° C. under vacoum. The residue was
stirred with methylens chloride and 0.1 N HCL After filir-
tion through Chelite, the organic laycr was washed with
water, dried and concentrated, The residue was subjected to
chromatography on silica gel with 19 acetic acid in meth-
ylene chloride to give 112 g of an amber glam, NMR
(CDCl,) b 229 (N-acetyl gromp).
EXAMFLE 107

8-Bromomethyl-4-{(3-bromophenyl)-N-

acetylamino}-6-nitro-3-quinolinecarbomitrile

A gtirred mixture of 4{(3-bromop -acetylamt
S-msﬂlyl-ﬁ-mtm-a-qmmmnbm ag‘ 25 mmol),
N-brmummdn(ﬁ.&g.M.SmoD.DJOgofdibnn
zoyl peraxide, apd 200 ml of carbon tetrachloride was
rofluxed for 2 b, treated with an additional 0.30 g of
dibenzoyl ie, and refluxed an additions] 2.5 b, cooled,
dilnted with methyleas chloride, and stirred with agmeous
sodimn bigulfite. The orgamic layer was scparated and
washed succomively with water, sodium bicarbonate
solution, and water The solution was dried and evaporated
1o give 15 g of a white foam, NMR (CDC1,) 8 5.19 (dd, C
H.Bx).
EXAMPLE 108

tro-3-quinolinecarbonitrile

To a stirred solution of dimethylamine in THF (20 M; 115
mi; 230 mmol) at 0° C. was added s solution of
8-bromomethryl 4-{(3-bromophenyl)-N-scetylamino]-6-
pitro-3-quinolinecerbonitrile (116 g, 23 mmol) in 115 ml of
THF during 15 m. After warming to 25° C. the mixture was
stirred for 2 b. The THF was cvaporated off, and the residus
was refluxed in 230 ml of methanol with 12.7 g (92 mmal)
of potamtim carbomate for 1 h. The mixture was cooled,
saturated with CO, , and conceptrated. The residue was
partitioned with methylene chloride and water. The orgamic
lnyer was washed with water, dried, and concentrated. The
reaidue was subjected to chromatography on silica gel with
methylane chioride-sthyl acetate-methanol-triethylamins to
give 6.0 g yellow solid, mp 223-226° C.

HEXAMPLE 109
_&Anﬂm—ll-[@-bmmplmyl)mino]-&-

A stired mixture of 4-[(3-bronoph:nyl)mno]—8—
dimethylaminometiryl-§-nitro-3-quinolinecarbonitrile (5.98
g, 14.1 mmoal), iron powder (2.76 g, 49 mg-aloms), acetic
acid (557 ml, 99 mmol), and 70 ml of methano]l was
rafluxed for 2 b and then cvaponated o remove methanol.
deumlindwilhmhmm.milhemp
total filtrate was basified to ,; 10 with 5 N sodinm hydrox-
mm:mlnngpmpm“mdndwﬁhmthykm
chloride. The extract was washed with water, dried, and
conceptrated. The residue was subjected to chromatogmphy
on sllica gel with ethyl acctato-mothanol-triethrylarmine to
give 334 g of amber solid; mass specirm (plectrospray,
m/e) M+H 3962, 398.1.

EXAMPLR 110

N—{4{(3- BromophenylJamira ano-8-
dimethylaminomethyl-6-quinalinyl}-2-butynamide
To a stirred mixture of 2-butynoic acid (0.42 g, 5.0 mmol)
and N-methylmorpholine (0.66 ml, 6.0 mxl) in 4.0 ml of

\%3-
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THF st 0° C. was added i-butyl chicroformate (0.52 ml, 4.0
mmof) ducing 10 m. After 10 m a solution of 6-amino-4-
[(3-bromophenyl)amino]-8-dimethylaminomethyl-3-

{0.79 g, 2.0 mmol) in 4.0 ml of THF
was added during 60 & The mixtnre was warmed to 25° C.,
stirred for 2 b, and diluted with water. Tho .y was adjusted
tnﬂ-lﬂmlhpohunmcubmah,mdlhmlmlnhd
was filtored off, washed with water, stired with meithylene
chlorida, snd filtered. The latter filirate was concentrated to
give & molid which was subjectad to chramatography on
ﬁhﬂgelmlhmﬂhyhu chiaride-ethyl acetate-methanol-
triethylamine to give an amber solid; mass spectrum
(olectrospray, m/s) M+H 462, 464.

EXAMPLE 111

N-{4+{(3-Bramopheayljamino
dimethylaminomethyl-6-quinolinyl -Zprupcmﬂe

To a stired solvtion of &mmM{(!-humuphuyl)
amina}-8-dimethylaminomethyl-3-quinolinecarbonitrile
(0.20 g, 0.50 mmol) and N, N-diisopropyicthylamine (0.13
ml, 0.75 mmol) in 3.4 ml of THF at 0° C. was addad acryloyl
chloride (0.045 ml, 0.55 mmol) during 5 m. After stirring for
3 kat0* C. tho mixture was diluted with sodium bicarbonate
wnler, dricd, and subjected to chramatography og silica gel
with methylene chloride-ethyl acetats-methanol-
tristhylamine to give a solid; mass spectrom
(clectrospray, m/e) M+H 449.9, 452.0.

EXAMPLE 112

N-{4{(3-Bromophenyljamine}-3-cyano-8-
dimethylaminomethy}-6-quinolinyl} scetamide

To a stimed mixture of &-amino-4-{(3-bromopheayl)
amiro}-8-dimethylaminomethyl-3-quinolinecarbonitrile
{0.20 g, 0.50 mmal) end 1.5 ml of acetic acid at 25° C. was
added 0.14 ml (1.5 mmoal) of acetic anhydride. Aftsr 50
volatile matisr was cvaporated off upder vacuum. The
residue was stimed with sodiam bicarbonate solution. The
resulting solid was fittered off, washed with water, dried, and
recrystallizad from isopropancl-hexane to give s light yel-
low solid, mp 162-167° C.

EXAMPLE 113

N'W!S-W-mﬁu_yfthmﬂphmyl}
N,N-dimethylformamidine

To a stirred sclution of 15.7 g (50 mmol} of ethyl
2-amino-4.5-bis(2-me Yoenzoate (Pfixer patent
WO 96130347) in 50 ml of DMF at 0* C. was added
phosphorous oxychloride (5.6 ml, 60 mmol) during 15 m.
'The resulting solution was heated at 55° C. for 45 m, coaled,
diluted with chloride, and troated at 0° C. with
200 ml of N/1 sodinm hydroxide during 2 m. The organic
layer was separated and washed at 0° C. with water. The
solution was dried and with added toluicne
present to give 18.4 g of amber oil; NMR (CDCI,)  3.02 (s,

EXAMPLE 114
1,4 Dibydroquinoline-5,6-bis(2-methaxysthaxy)-3-
carbonitcile

“To a stirred sobution of p-butyilithium (44 ml of 2.5 M in
bexane; 110 mmol) in 65 ml of THF at ~78° C. was added
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a sointion of acetonitrila (5.85 ml, 112 mmol) in 110 ml of
THF during 10 m. After stirring at -75" C. for 15 m, the
mixture was troated with a solution of N-{2-carbethaxy-4,
5-bis(2-methaxysthoxy)phenyl]-N,N-dimethylformamidine
in 75 mi of THF during 20 m. Afier 30 m at -78° C. the
stirred mixture was treated with acetic acid (14.3 ml, 250
mmol). The mixture was warmed o 25" C, and stimed for 2
b. The nrixture was evaporaied to dryness, and diloted with
waiar. The regulting white solid was Sbtered, washod with
water, and drind to give 10.7 g; mass spectrum (elactrospray,
m/je) M+H 3192,

EXAMFLE 115
4-Chloro-5,6-bis(2-methoxyethoxy)-3-
 nolinecarbomitrik
A stirred mixture of 1,4-dibydroquinoline-5,6-bis(2-
methoxyethoxy)-3-carbonitrile 9.68 g, 304 mmol) and 30
ml of phosphorous oxychloride was refluxed for 1.5 k. The
majting sointion was concentrated under vacuum, and the
residus was stired with methylens chlaride at ¢* C. as
icc-omter and sodium carbonate were sdded until pH of
with water, dried and concentrated o give a tan solid; mass
spoctrum (elscirospray, m/c) M+H 337.1, 339.1.

EXAMPFLE 116

4{(3-BihynylphenyDamino}-5,5-bis(2-
methoxyvthoxy)-3-uinclinecarbonitrile

A stirred mixturs of 4-Chloro-5,6-bis(2-methoxysthoxy)-
3-quinnlinecarbomitrile (2.52 g, 7.5 mmol), pyridioe hydro-
chloride (0.87 g, 9.0 mmol), 3-cthynylanitins (1.06 g, 9.0
mmol), and cthoxyethanol (22 ml) was reflezed for 1.5 b,
cooled, dilnted with water containing potessium carbonate
o give pH~9, and extracted with ethyl acetats. The extract
was weshed well with water, drisd, snd eomcentrated. The
rosulting solid was recrystallized from etlryl acetata lo give
an off-white solid, mp 150-153°.

EXAMPLE 117
methoxysthoxy)-3-<quinelinscarbonitcis

A stirred mixture of 4-Chloro-5,6-bis(2-methoxyethoxy)-
Squinolinecarbonitrile (0.67 g, 2.0 mmol), pyridine (0.39
ml, 48 mmal), 3-dimethylarninoaniline dihydrochloride
(050 g, 2.4 mmal), and sthoxyethanol (6.0 ml) was refluxed
for 2 b, cooled, and partitioned with ethyl acetato and water
conlaining polassivm carbonate o give ph—9-10. The
organic laysr was washed with waler, dried and comcen-
trated. The residue was chromatographed on silica gel with
methylens chloride-etiryl acetato-methanol to give an amber
plass; mats spectrum (electrospray, m/c) M+H 437.0.

EXAMFLE 118

+H3-Acatyplenyamina] S a2
methoxyethoxy)-3-quinolinecarbonitrile
In the magoer of Exampls 116, 4-Chioro-5,6-bis(2-

methoxyethoxy’ was reacied with
Jaminoacelopbenone to give the title corapound; recrystal-
Hﬁmmmlmmd-whmnhd mp 250-253
dec)

EXAMPLE 119
Methyl 4-Methaxy-3-{3-morpholin-4-yl-propoxy))

A gtimed mixtore of methyl isovamillate (22.6 g, 124
mmol), N(3-chlaropropyl)-merpholine (25.4 g, 155 mmol),

(3%
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potassium carbonats (18.8 g, 136 mmol), tetrabutylammo-
ninm iodids (0.92 g, 25 mmol), and 248 ml of 2-tmisoone
was refluxed for 20 b The 2-butanons was eviponted off,
apd the residue was stirred with water at 0° C. The resulting
white solid was Aliered off, washed successively with watsr
and bexane, and drisd; mp 90-94° C.

EXAMPFLE 120
Mathyl mw&p-mylm).
2-pitrobennate

To lu:lm su'n;;d solution of methyl 4-me£uy—3-(3
-4-yl-propoxy 'Em:un 100 mmol) in
%Pmlofmwﬂlt C. was added SOmluﬁOlml:nc
acid during 30 m. The solution was beated to 45* C. a2 which
point the reaction started and was solf-sustaining at that
tomperature. Afiar a totat of 1.5 h at 45-50° C. the mixture
was cooled to 0° C., treated with ico-water and 240 g (1.75
mol) of potassivm carbonate, and extractad with ethyl
acotate. The axtract was washed with waler, drisd, and
concenirated to give & yollow solid, mp 78-82° C.
EXAMPLE 121

Mothyl 2-Amino-4-methoxy-5-(3-morpholin-4-yl-
Fropoxy)benzoate

A solution of methyl 4-methoxy-3-(3-morpholin-4-yl-
propoxy))-2-nitrobenzoate (325 g, 91.7 mmol) in 110 ml of
mnlhlmllndmnlofdhylmumhy&oynlwdu
55 pai in the presancs of 2.0 g of 109% Pd on carbon catalyst
.ns'c After 4 b the mixtore wes fillered, and the filtrate
was evaporated o dryness. Tho residne was recrystallized

from acetons-haxens to give a 2z solid, mp 78-82° C.

EXAMPLE 122

Elhyl z(Dmm’hmmemyhnm)A-
thoxy-5-(3-morpholin-4-yl-propoxy))banzoate

A mixture of methyl 2-amino-4-mothoxy-5-(3-
morpholin-4-yl-propoxy))benzoate (6.49 g, 20 mmol) and
dimethylformamids dimsthyl acetal (4.25 ml, 30 mmol) was
beated at 100° C. for 1.5 b All volatile materials wore
ovaporated off directly ot 70° C. to givs & syrup; mass
spoctmm (elsctrospray, m/e) M+H 380.5.

EXAMPLE 123
1,4-Dilrydroquinoline-7-methoxy-6-(3-marpholin-4-
yl-gropoxy))-4-oxo-3-carbonitrile

T a stired sohution of n-butylllithium (17.6 ml of 2.5 M
in bexane; 44 mmol) in 25 ml of THF st —78° C. was added
a solution of aceionitrils (1.85 ml, 45 mmol) in 44 m] of THF
during 10 m. After stirring at —78° C. for 15 m, the mixture
was treated with a solution of sthyl
2-{dimethylaminomethylensamino)-4-methoxy-5-(3-
morpholin-4-yl-propoxy))baznats (7.5 g, 20 mmol) in 30
ml of THF during 20 m. After 50 m at 78" C. the mixtare
was troated with carbon dioxids whils warming slowly to
25" C. and then ovaporated to dryness. The residue was

itioned with n-butanol (200 mI) and half-satnrated NaCl
salation (40 mi). The organic layer was separated, washed
with saturated NaCl solution, and evaporated to dryness.
The resuiting solid was tritnrted successively with boiling
mmmudnmhml.ﬁllﬂad.lddmdmmllmnhd
mp 255-260° C.

HEXAMPLE 124
4-Chlaro-7-methaxy-6-{3-morpholin-4-yl-
)-3-quinoli bonitril

A stirred mixhire of 1,4-Dihydroquinoline-7-rnethoxy-6-
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13.8 mmol), 0.10 ml of DMF, and 55 ml of thianay] chloride
was refluxad for 3 h, Volatile matter was removed by
svaparetion at 30° C., and the reniduo was stirmed at 0° C.
with a mixture of methylens chloride and water containing
potassinm carbonate to give pH 9-10. The organic layer was
scparated, washed with water, dricd and concontrated to give
s brown solid; mass specirnm (electrospray, mfs) M+H
3624, 3614,

EXAMPLE 125
4{(3-Chloro-4-fluorophenyljamine - 7-methaxy-6-
G holin4-y}-propoxy)). 3-quinalinecarbanitrile

A stirred mixtore of 4-chloro-7- i
4-yl-propoxy))-3-quinolinecarbonitrile (18 g 5.0 mmol).
3-chloro-4-finoroanitine (0.87 g, 6.0 mmeol), pyxidine brydro-
chloride (1.15 g, 10 mmol), and 15 ml of ethoaxyethanol was
refinxed for 2 h, cooled, and stirred with hexane and water
conmining potassity carbonste to give pH 10, The resulting
brown solid was filtered off, washed with water and hexans,
and dded. ization from ethanal gave an off-white
solid, mp 240-244° C.

EXAMPLE 126

4{(3-BromopheayDamino]-7-methoxy-6-(3-
morpholin-4-yl-propoxy))-3-quinolinecarbonitrile
In the manner of Example 125, 4-chloro-7-methoxy-6-
(J-mnrphnﬂn—d—yl-prupuxy)) -3-quinolinecarbopitrile was
reacted with 3-bromoaailine o give the titls compound;
recrystallized fram methanol to give aa off-white solid, mp
208-212* C.

EXAMPLE 127

4J(4-Chinro-2-finorophenol)amino}-7-methoxy-6-
(3-morpholin-4-yl-proloxy))-3-quinclinecarbonitrile

In the manoer of Example 125, 4-chloro-7-methoxy-6-

(S-mnmhohnﬂlfmpuy))-}qmlmummm

4-chloro-2-fuoroaniline to give the titls com-
pmml. reuynllmulﬁommethmulmgvomdm
solid, mp 207-212° C.

EXAMPFLE 128

4-{(3-Hydroxy-4-methylphenyamino]-7-methoxy-
6-(3-morpholin-4-yl-propoxy))-3-

In ths manner of Example 125, 4-chlom-7-methoxy-5-

in-4-yl-propoxy))}-3-quinclinecarhonitrile was

mactad with 3-hydroxy-4-methylanilim tn give the title

compourd; recrystallized from ethyl acetats to give an
amber solid, mp 222-227° C. (dec).

EXAMPLE 129
N—[S-Cym-:l-[(?—hduphmyl}fm‘m]-&-

Dissolved 500 mg (1.29 mmnl) §-smino-4{(3-
iodopherryDamino in 1.0 ml of
DMF and added 6 ml THF. Chilled to 0° C. under N, snd
ackded 200 s (1.43 mumol)) triethyl amine and 120 g (1,44
mmol) acryloyl chloride. Removed ice bath at 15 mimutes.
At 1.5 hours stripped solvent. Shuried residus with water

(3-morpholin4-yl-propoxy})-4-0x0-3-carbonitrile (4.75 g and dilute sodium bicarbonatw. Collected, washed with
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waler, air dried. Boiled solids in ethry] scetats. Filtered off
salids, removed solvent of the fittmie, and dried in vacuo,
giving 391 mg of orange-brown solid: masy spectrum
(electrospray m/o)x M+H=441.1.

HXAMPLE 130
quinclinecarbonitrile

A mixture of 6.70 g (16.1 mmol) 4{(3-iodopbeayl)
amino}-6-nitro-3-quinclinecarbanitrile, 300 ml ethanof, and
18.2;(805mt)8n¢|,d|.hydnnubndbmﬂu
under N;. Removed heat a1 2 houss, adkded ice wator. Added
sodium bicarbomate uotil pH wes basie, forming a thick
yellow mixture. Stirred for 2.5 hours. Extracted with
chloroform, stirred organic portion with Darco and filtared
through magnesium sulfate. Stripped solvent and dried in
vacuo, giving 3.48 g of yellow-brown solid: mass spectrum
(clectroapmy m/): M+H=387.0.

EXAMPLE 131
quinolinecarboniteile

A naixture of 3.10 ml (25.7 mmaol) 3-iodoanilive, 200 ml
ethanol, and 5.00 g (21.4 mmol) 4-chloro-6-nitro-3-
mmmmwwmmmn.ﬁuss
howrs. Cooled and made basic with & saturated sodinm
bicarbonate. Stripped solvents and azeotroped with ethanol.
Shyried residue with bexane and collected. Air dried,
washed solids with water, and dried in vacno. Dissolved
solids in 400 mi ethy] acetate, stirred with Darco, filtsred and
romoved solveat Drisd solids in vacuo to give 7.38 g of
m solid: mass spoctrum (electrospray mfc): M+H=
1

EXAMFLE 132
N-{3-Cyano-4-{(3-methylphenyl)amino]-6-
quinolinyl}-2-butynamide

Dissolved 597 mg (7.10 mmol) ic acid in 25 ml
THF undar N, anad chilled to 0° C. Added 950 s (730
mmol) isobutyl chlaroformate and 780 sl (7.10 mmol)
N-methylmorpboline and stirred for 10 mioutes. Added
dropwise a solution of 778 mg (2.84 mmol §-amino-4-{(3-
mnhylphnyl)lmm}a-qumolmbunuﬂl.lundfuls
mimtes at 0° C. md thon at 25° C. ovemight, Stripped
salvent and slurried residus with water, drying the gnmmy
salid in vacoo briefly. Boiled sclid in othyl aceats and
collected. hu,lnllmﬂﬁumDMF.mgeﬂnmlbmlh
out the product, and drind in vacuo, giving 401 mg
yollow-brown solid: mass spectrum (elsctrospray mfl)
M+H=3412,

EXAMPLE 133
6-.Amim-4-[(3-|_nﬂhylphunyl)mino]-3-
quinolinecarbanitrils

Asded 253 myg 109 palladium on carbom to 2 round
botiom fask under N, and covered catalyst with 140 ml
MEMMMB;(SIBMD&WA{@-
methylphenylamino}-3-quinolicecarbonitrile and 640 ul
(204 mmol) anhydrous hydrazine. The mixture was beated
o reflux for 2 hours 15 mimites and fitared hot through
celite. Stripped solveat and dried in vacno, giving 2.455 g of
yellow solid: mass epectrum (eloctrospray m/e): M+Hw=
2152

13
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EXAMPLE 134

&Nim{@-n!ethylphqyl)mim]-}
quinolinecarbomitrile

A mixtare of 500 g (215 mmol) 4-chloro-6-nitro-3-
quinolincearbagitrile, 200 ml ethanol, and 2,75 ml (25.7
mmal) 3-tolidine was hoated to refinx for 4.5 bours. Cooled
aod added a samumied sodium bicarbopate until pH was
basic, Stripped solvents and sreatroped with ethanal Shur-
ried with hexene, collectod, and air driad. Washod with water
and dried in vacuo. Boiled in ethyl acetate, stimed with
Derco and filtered. Stripped solvent and dried in vacuo o
give 482 g of yellow-orange solid: mass spectrum
(clectrospray m/e): M+H=3052.

EXAMPLE 135

N—{H(B-thnyl)ammo]-}qlm-&
quinolinyl}-2-propenamide

Dissolved 430 mg (1.46 mmol) 6-smino-4-{(3-
chloropbenyl)amino io 4 ml DMF,
added 10 ml THF and chilled to 0° C. under N Added 224
pd(l.ﬁﬂmnl)umhym-ndm;d(l.ﬁom)
acryloyl chioride. Romoved ice bath st 15 minutes, reaction
comnplete at this tirpe, but atirred overnight et 25° C. Stripped
solvent, added a dilnte sudinm bicarbonate to the residue and
collecied solids, Washed with water and dried in vacuo.
Boiled in sthy] acetate, collected solids and drisd in vacoo,
giving 200 mg of orange solid: mass spectrum (electrospray
m/e): M+H=349.0, 351.0.

EXAMPLE 136
&Aﬁmﬂ@@h@h@yM].s-
quinolinecarbomnitrile

A mixturo of 630 g (19.4 mmol) 4{(3-chlorophanyf)
amino]-5-nitro-3-quinolinecarbaniirile, 300 ml ethanol, and
21.9 g (97 mmol) SuCl, dihydnraio were heated to reflux
under N, Removed heat at 2.5 honrs, added ice watcr and
made basic with sodivm bicarbonate. Stirred for 2 hours and
extrucied with chioroform. Dried arganic layer with sodium
sulfato, filtered, strippod solvent and dried residus in vacno,
giving 5.74 g of solid: mass spectrum
(cloctrospray m/cyx M+H=295.1, 297.1.

EXAMPLE 137
H(S-Ghophmyl)mmn]-&-m-s-
quinolinecarbonitrile

A mixtore of 100 g (42.9 mmol)) 4-chloro-5-nitro-3-
quinolinecarbonitrile, 260 ml sthanol, and 540 ml
3-chioroaniline was beated to reflux under N,. Removed
heat at 4 bours, cooled to 25° C. u:lldddummedwdmm
bwubmmmﬂhpﬂmbm Stripped solvents and
azzoiroped with ethano]. Shirried residne with hexane, col-
lected solid, and sir dricd Washed solids with water and
dried in vacup. Dissolved in boiling ethyl acetate, stirred
with Darco, and filtered, Stripped solvent and dried residue
in vecuo, giving 6.5 g of yellow solid: mwss spectrum
(electrospny m/): M+H=325.0, 327.0.

EXAMPLER 138

N-{S-CVM{(STMMDMH-
Dissalved 500 mg (1.72 mmol) 6-1mum-4-[(3-
methoxyphenyljamino]}-3-quinolinecarbonitrils in 2 ml bot
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DMF, added 6 ml THF, and chilled to 0" C. Added 264 zl
(1.90 mmol} tricthylamine and 158 s (1.90 nxmol) acryloyl
chloride. Removed ico bath at 15 mimites. Stripped solvent
at 2 bours. Washed residus with dilote sodinm bicarbonats,
callecied solide, washed with water, and air dried, Boiled
salids in ethyl scslate, collocted and dried in vacuo, giving
288 mg of yellow-arange solid: mass spectram (slectrospeay
m/c): M+Hu345.2,

EXAMPLE 139

N-{3-Cyano-4-{(3-methoxyphenyDamino]-6-
quinolinyl}-2-butynamide

Dissolved 362 mg (431 mmol) acid in 20 ml THF under
N,lndclulledmo'c Added 560 a1 (4.30 mmol) isobatyl
chloroformate and 475 ul (4.31 mmol) N-methylmorpholine
and stirred for 10 minutes. Dissolved 500 mg (1.72 mmatl)
6-umino-4-[(3-methoxyphenyl)amino]-3-
quinalinecarbonitrils in 2 mit hot DMF and added 10 ml
THF. Adled 1his 1o the mixed anhydride dropwise, stired
for 15 mioutes at 0° C. and at 25° C. ovemnight. Stripped
solvent, shuried residne with water, collected solids, and air
dried. Recrystallizad from ethyl acetate and dried in vacuo,
giving 270 mg of yellow solid: mass spectrum (electrospny
m/e): M+H=357.1.

EXAMPLE 140
N-{3-Cyano-4{(3-methaxyphenyl)amino}-6-
quinolinyl}-4-piperidino-2-butynamide

dissolved 121 (7.22 mmol) 4-piperidino-2-
hllynﬂlddhlﬂmlm“ddﬁlhdmvc.mm.
Added 955 z (8.57 mmeol) N-methyimorpholine and 750 sl
(5.78 mmol) isobutyl chlomformate. Stirred for 40 mirutes
and added a solution of 840 mg (2.89 mmol) G-amino-4-
[{3-methoxyphenyl)amino]-3-quinolinecarbonitrile dis-
solved in 10 ml hot pyridine. At 2 hours, poured into ice
water and made basic with saturated sodium bicarbonate.
Bxtracted with athyl acotate, dried with sodizm sulfate, and
stripped dowm to & small volume, which was loaded onto a
colemn of silica gel. Ehued with 10% mathanoljethyl
mhh,ﬂnppdnlvmo!dllndﬁmumddmdm

giving 970 mg of green solid: mass spectrum
(dmpnymh): M+Hw440.1.

EXAMPLE 141
quinalinecarbonitrile

325 mg of 10% palladium on carbon was adkded to & reund
bottom flask undar N, and covered with 165 mil ethanol
Added 329 g(losmmnl)ﬂ(s-mdln:yphmmm}é-
nitro-3-quinolinecabonitrile and s anhydrous

xino and heated mizture to refinx. Atl.Shmn,ﬁhmﬂlnt

throngh calits, stripped sclvent and dried in vacuo, giving

ML e e (cecory
+

EXAMPLE 142
4+{(3-MethoxyphenyDamioo] 6 aitro-3-
quinaolinecarbonitrile

A mixture of 5.00 g (215 mmol) 4-chloro-§-nitro-3-
quinolinecarbonitrile, 200 mi ethanol, and 3.0 ml (26.0
mmol) m-anigidine was beated to reflux undar N,. Removed
beat al 4.5 bours and made basic with saturated sodivm
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bicarbonate. solvenis and azcotroped with ethanol.
mmmm@wmmmmm
water, dried in vacon. Dissolved 5.94 g of crude product in
320 ml boiling othyl scetats, stirred with Darco, filtered,
stripped solvent, and dried in vacuo, giving sbout S g of
m-;rll? wlid: mass spoctrum (electrospray m/e):
. «le

EXAMPLE 143

N-{4{(3-Chloro-4-fluoro-phenylamino]-3-cyano-6-
quinolinyl}-2-butynamide

Dissolved 336 mg (4.00 mmol) 2-butynoic acid in 20 ml
of THF and chilled to 0° C. under N;. Added 520 uf (4.00
mmol) isobutyl chlomformate and 440 g4l (4.00 mmol)

N-methylmorpholine and stired for 10 minuies. Added a
solution of 500 mg (1.6¢ mmal) 6-amino-4-{(3-chloro-4-
finorophenyjamino]-3-quinolinecarbonitrile, stired for 15
minutes at 0" C. and then at 25° C. overnight. Stripped
solvent, washed with water, collected and dried in vacuo.
Recrystallized from ethyl acetats, giving 148 mg of a yellow
solil: mass spectrnm (cloctrospray m/e): M+H=379.1,
381.1.

EXAMPLE 144

N-{4{(3-Chloxro-4-fluorophexylanrinn]-3-cyano-6-
quinolinyl}-2-propenamido

Dimolved 1.00 g (3.20 mmol) 6-amino-4{(3-chloro-4-

finorophenyl)aming]-3-quinolinecarbonilrile in 2 ml bot
DMF, added 12 ml THF and chilled 0 0° C. under N,.

Adkded 490 4 (3.52 mmof) tristhyl amine and 295 al (3.52
mmnl) acryloyl chloride. Removed ice bath at 15 mimtes,
aod at 1.5 hours stripped solvent. Sturried residuo with a
dilnte sodium hicarbonate, collected solids, and washed with
waler ized from ethyl acetate, giving 215 mg of
yellow solid: mass spectrum (electrospray m/e): M+H=
357.1, 365.1.

EXAMPLE 145

N-{4{(3-Chioro-4-flucrophenyl)amino]-3-cyano-6-
quinglinyl}-4-dimethylaming-2-butenamide
thdlspg(mmn&lmimﬂﬂ-dﬂm
fuorophenyl)aminn ]-3-quinolnecarbonitrile in 50 ml THE,
ackiod 836 4d (4.80 oumol) N, N-diisopropylethylsarine, and
chilled to 0° C. uader N,. Added 500 44 (4.80 mmol)
45romo-but-Z-anoyl chloride and aftsr 1 hour dropwise
addod the mixture to 10 ml of « 2M solntion {19 mmal) of
dimethylamine in THF cocled to —78° C. A1 2 bonrs, added
5 wl (.5 mmol) more of dimethyl amrine solution and
warmed to 25° C. After 1 hour, poured onto & cold solntion
of sodium bicarbonate. Extracted with ethryl acetate, dried
organics with brine and sodiom sulfate, reduced to small
volnme and loaded onto a colunm of silics gel. Elnted with
70% methanol/ethyl acelate, stripped solvent of desired
fractions and dried in vacuo, giving 427 mg of yellow solid:

masE spectrum (eloctrospray m/e): M+H=424.0, 426.0.

EXAMPLE 146

N-{4{(3-Chloro-4-fucrophenyl)mminn]-3-cyano-6-
quinolinyl}-4-diethylamino-2-butenamids
Added 500 al (4.80 mmol) 4-bromo-but-2-ency] chloride
to a solution of 1.50 g (4.80 mmol)) 6-amino-4{(3-chloro-
4-flaprophenyNamino}-3-quinalincearbonitrile and K36

(9
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(4.80 mmol) N N-diisopropylethylamine in 50 ml THF at 0°
C undar N, At 1 hour added the mixture dropwise o 1.26
ml (24 mmol) disthylamine in 11 ml THF chilled 10 -78° C.
Ramaved dry ice bath afier complete addition, and at 2
bours, 45 minules ponred ento a mixture of ice and saturated
sodium bicarbonate. Extracted with ethyl acetate, dried
crppnic Inyer with brips and sodium sulfate, and stripped
solvent. Loaded compound onto a columm of ailica gel,
shied with 35% mwthanol/ethyl acetate, sirippod solvent
from desired fractions, and dried in vacuo, giving 292 mg of
yellow-orange salid: mams specirum (electrospray m/e):
M+Hw=d524, 454 4.

EXAMPLE 147

N-{4{(3-Chloro-4-fincrophewryl)amino}-3-cyano-6-
quinolinyl }-4-morpholino-2-butenamide

A&ded 500 4 (4.80 mmal) 4-broma-but-2-enoyl chloride
n;nhhmnflﬁﬂg«.lﬂml)&mﬁ(}chho-
4-fucrophernylamino }-3-quinolinecarbonitrile and 836 ud
{4.80 unnol) N,N-diisopropylothylamine in 50 ml THF at 0°
C. under N,. At 1 hour added the mixture dropwise 1o 2.09
ml (24 mmal) morpholine in 10 ml THF at 0° C. Removed
ics bath vpon complete addition and at 3 hours, poured
maction caio 4 mixtore of ico and saturated sodiom bicar-
bonats. Extracted with sthyl acetats, dried arganic Lryor with
brine apd sodivm mulfate, and stripped sqlvent Loaded
compound onto a colymn of silica gel, eluted with 12%
methanol/ethyl aceiate, stripped solvent from desired
fractions, and dried in vacuo, giving 798 mg of yellow solid:
mass spectrum (electmspray m/c): MeH=466.4, 468.4.

EXAMPLE 148

N-{4{(3-Chloro4-fluorophenylamino}-3-cyano

quinolimyl}-2-maorpholin-4-ylmathyl-: z-pmpamﬂn

Partially dissolved 137 g (8.00 mmol) 2-morpholin-4-
yhnethyl-2-propencic acid in 50 m1 THF and chilled to 0° C.
under Ny. Added 1.06 ml (9.6 mmol) N-methylmorpholine
and 833 zl (6.4 mmal) isabutyl chloroformate. Stirred at 0*
C. for 1 bour and added a sohution of 1.00 g (3.20 mmeal)
6-amino-4-[(3-chloro-4- ﬂuorophenyl)ammo] -3-
quinclinecarbonitrile in S ml » Stirred at
ZS'C.Pumudmlolmtnnofnandnmtﬁlndnm
bicarbonate, extracted with ethyl acetats, dried organic layer
with brine and sodivm suifate, and stripped solvent to &
small volume. Loaded oalo a column of silica gel, cluted
with 1% methanolfethyl acctate, siripped solvent from
desired fractions and dried under vacuum, giviog 139 mg of
yellow-orangs solid: mass spectrum (chectrospray mle)c
M+H=4858, 468.0.

EXAMPLE 145
qminolinecarbonitrils

A mixture of 5360 g (15.6 mmol) 4{(3-chloro-4-
finorophenyl)amino}-S-nitro-3-quinnlinecarbonitrile, 250
ml ethannl, and 17.67 g (78.2 mmol) SaCl, dihydrate was
heated to reflux yoder N,. Removed heat st 1.5 hours and
sdéded ico water. Mado besic with sodium bicarbonate.
Stirred for 2 hours extracted with chloroform. Added brine
to the ssparatory funnel to help soparste Iayers. Stirred
omganic layer with Darco and dried with sodium sulfate.
Filtered, stripped solvent and dried in vacuo, giviog 4.4560 g
of yellow-brown solid: mass spectrum (cloctrospray m/e):
M+H=312.9, 3150.

5
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EXAMPLE 150

H(&&hm-ﬂumphnyl)mim}ﬁ-nino-a-
inolioecarbomitrile

Ammdsmgﬂlsmmm
iteile, 200 ml ethenol, and 3.75 g (258
mmDS-cﬂnMﬂummﬂ:mwuhutedmnﬂnnnder
N,- Removed heat at 3.5 honrs and added a salution of
saturated sodium bicarbonate until mixinre was basic
Stripped solvents and azeotroped with ethanol. Shurried
residus with haxaoe, collectad solids, washod with water and
dried I vaceo. Dissolved solids in 250 ml boiling athyl
acetate, stirred with Darco, and filtered. Stripped solvent and
dried in vacuo, giving 6.036 g of yellow solid: mass spec-
trum (electrospmy mk) M+Hq343.1 3451,

EXAMPLE 151
N-{4{(4-Bromophenyamina}- 3-cyuno-6-
quinoliny1}-2 3

Dissolved 500 mg (1 47 mmol) 6-:mmo-4-[(4-
bromopheny in 1 ml bot
DMF, added 6 mi THF and chilled to 0° C. under Ny Added
226 4 (1.62 mmol) tristhylamine and 135 gl (1.62 mmol)
lﬂyloylmnmwdmbnhnﬁmmhl.MIS
hourn, stripped solveat, aluricd residuo in diluto sodinm
bicarbonate, collected solids, md dried in vacpo. Boiled
solids in ethyl acctaie, collected, snd dried in vacno, giving
194 mg of solid: mass spectrum (electrospray
mj): M+H=393.1, 395.1.

EXAMPLE 152
6-Anim-4{(4-t.|-omqhﬂ_lyl)mﬂm]-3-
quinolinecarbonitrile

A mixtu of 310 g (840 mmol) 4{(4-bromophenyl)
anmino itro-3-quinolimecarbonitrile, 155 ml ethanol, and
9.47 g (42.0 mmol) SaCl, dibydrate was heatod to refinx
under N,. After 4 hours, emoved heat and added ics water.
Mazdo basic with sodium bicarbonate and stirred for 2 hours.
With mixture still besic, extracied with chlorofiem, stirred
omanic layer with Darco and dried with sodium sulfate.
Filtered, stripped solvent and dried in vacuo, giving 2265 g
of brown-yellow solid: mass spectrum (alectrospray m/e):
M+H=339.0, 341.0.

BEXAMPLE 153
4{(4-Bromophenyl)amino}-6-uitro-3-
quinolinecarbonilrils

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-mitro-3-
quinolinecarbonitrile, 200 ml ethanal, and 4.42 g (258
mmo]) p-bromoaniline was heated to reflux under N, for 3
bours. Removed heat and added satvrated sodivm bicarbon-
ato until basic. Stripped solvents and amsotroped with atha-
nal. Sharrled residus with haxane, collected solids, and eir
dried. Washed with water and dried in vacuo. Boiled in 1.4
liters cthyl aceiats, and without completely dissolving all
solids, stirred with Darco, and filtered. Stripped solvent and
dried in vacuo, giving 3.524 g of yallow solid: mass spec-
trum {electrospray m/e): M+H=365, 370.9.

EXAMPLE 154
N-{3-Cyano-4{(3,4-difluorophenyl)amino]-6-
quinolinyl}-2-propenamide

Dissolved 1.00- g (3.37 mmo)) 6-amino-4{(3,4-
diflvorophenyl)amino]-3-quinolinecarbonitrile in 2 ml
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DMF, added 12 ml THF, and chilled o ¢* C. under N,
Added 517 ;d (3.71 mmol) triethylamine and 310 4l (3.72
mmol) scryloyl chioride. Removed ice bath a 15 minotes. At
3.5 hours stripped solvent and shurried residns with dilute
sodium bicarbenate. Collected solids, washed with water,
and nir dried. Bailed in ethyl acointe, collected solids and
dried jn vacuo, giving 332 mg of yellow solid: mass spec-
trum (elsctrospray m/e): M+H=351.1.

EXAMPLE 155
quinolinecarbonitrile

A mixture of 4.53 g (13.9 mmol) 4{(3,4-diflnorophenyl)
amino}-§-nitro-3-quinolinecarbonitrila, 200 m] ethanol and
15.72 g (69.4 mmol) SaCl, dihydrate was beated to mfax
under N,. Removed heat at 1.5 bours, edded ice waler and
made bexic with sodium bicarbonate. Stirred for 2 hours and
extracted with chloroform. Stirred organic layer with Darco,
dried with sodfizm sulfate and filtered. Stripped salvent and

dried in vacuo, giviog 3.660 g of solid: mans
spectrum (elecirspray mfe): M+H=297.1
EXAMFLE 156
4{(3,4-Diftnorophenyljamino]-6-nitro-3-
quinolinecarbonitrils

A mixture of 500 g (215 mmol) 4-chloro-§-nitro-3-
quinalinecarbonitrils, 250 ml ctbancl and 2.55 ml (25.8
mmol) 3,4-difluoroaniline was heatod to reflax uader N,
Removed heat at 3.5 hous and made basic with saturated
othanol. Shurried residue with hexane, collected solids apd
air dried. Washed with water and dried in vacoo. Dissolved
in ethyl scotate, sticred with Darco, filtared, stripped solvent
and dried in vacan, giving ethyl acetate, stirred with Darco,
filtered, sripped solvent and dried in vacuo, giving 5.02 g of
yellow solid: mass spectrum (oloctrospray m/s): M+He
271

EXAMPLE 157
N-{4{(3-Chlloro4-thicphencxyphenyl)amino} 3-
cyann-6-quinolinyl}-2-butynamide

Dissolved 314 mg (3.72 mmol) 2-butynoic acid in 40 ml
THF under N,. Chilled 10 0° and added 409 ul (3.72 mmal)
N-methylmorpholine and 485 4l (3.72 mmol) isobutyl chio-
roformate and stirred for 10 mimtes. Added dropwise a
solution that wes preparcd by dissolving 1.00 g (2,48 mmal)
6-amino-4-{(3-chloro-4-thiophenoxyphenyl)amino]-3-
quinalinecarbonitrile in 2.0 ml bot DMF and adding 20 ml
THF. Stimed mixture for 15 migntes at 0* and 25° C
overmight. To drive reaction to completion, added 1.24 mmol
of the mixed anbrydrido (104 mg acid, 136 4 NMM, and 161
4l isobutyl chloroformate) in 15 ml THF. Stirred ovemnight.
Stripped solvent, dricd in vacuo. Recrystallized from ethyl
acelats, dried in vacuo, giving 284 mg of yellow-orange
u_}hdl mass spectrum (olectrospray m/e): M+H=4692,
4171

EXAMPLE 158
minﬁ{(s-cummphcmmhmynmim}
a-qumhmrbun

A mixture of 6753 g (156 mmol) 4{(3-chloro4-
thinphenoxypheayDamino}-5-niteo-3-quinolinecarbonitrile,

@
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250 ml ethancl, and 17.66 g (78.0 mmal) SnCl, dihydmte
was heated o refinx under N,. Removed beat at 2 hoars,
added [arge volume of ice water, and made basic with
sodivm bicarboaats, Stirred for 2 bours and with mixture
atill basic, extracted with chloroform, Stirred organic layer
with Darco, dried with sodinm sulfate, fltered, stripped
solvent and drizd in vacro, giving 5.996 g of yellow-brown
:?gd: mass spoctrum (electrospray m/fe): M+H=403.1,
1.

EXAMPLE 159
4§(3-Chiaro-4£-thiophenoxyphenyllamino]-6-nitr-
3 quinolinscarboaitril

A mixture of 5.00 g (215 mmol) 4-chloro-6-nitro-3-
quinnlinecarbonitrile, 250 ml ethanol, aod 6.07 g (25.6
mmol) 3-chloro-4-thi aniline was beated to reflux
undar N,. Removed hoat at about 8 hours, made basic with
safurated sodfum bicarbonaie, siripped solvents and wxoo-
troped with ethanol. Shuried residue with hexane and cal-
locted solids. 'Wasbed with water and dried in vacuo. Dis-
solved nearly completely in 400 ml ethyl scetate, stirred
with Darco sad filtered. Stripped sofvent and boilad in
hexane o remagve Inst of the excess anilios. Dried in vacuo,
giving 6.90 g of red solid: mass spectrum (clectrospray m/e):
M+H=433.1, 435.1.

EXAMPLE 160

N-{3-Cywno-4-{(3-cyanophenyljamino}-6-
quinotinyl}-2-propenamide
Dissolved 729 mg (2.56 mmol) 6-amioo-4-{(3-
cyanopheryl)aming}-3 in 2 ml hot
DMF, added 12 mi THF and cooled to 0* C. under N, Added
392 zd (2.81 mmol) triethylamine and 234 xl (2.81 mmol)
acryloyl chloride, Removed ice bath afier 15 minutes and
stripped solvent st 2 hovrs. Washed residne with water and
collacted solids, Recrystallived from ethryl acslate and drisd
in vacun, giving 318 mg of yollow solid: mass spectrom

(clectrospray m/e)} M+H=340.1.
EXAMPLE 161
N-{3-Cyano-4{(3-cyaoophenyljamino]-6-
quinolinyl}-4-pieridino-2-butynamide

Partially dissolved 1.46 g (8.75 mmol) 4-piperidino-2-
butynoic acid in 100 ml THF and chillad to 0° C. under N,
Adgded 1.16 m! (105 mmol) N-methylmarpholine and 911 4
(7.00 mmol) imobutyl chioroformate and stirred for 30 min-
nInA:H:dlmhﬂmufi.W;(B.SDml)G—nmmA—
[(3-cyanophenylaminc]-3-quinolinecarbonitrile in 8 ml
pyridine. At 3.5 hours poured ontp ice bath and made basic
with uuntld sodium lnnlbomle. Extracted with ethyl

contponnd onto a calumn of silica gel and eluted with 7%

metbanol/ethyl acotate. Stripped solvent from desired frac-

tions and dried in vacuo, giving 1.008 g of off-white solid:

mass spectrum (electrospray m/fe): 435.0.
EXAMPLE 162

quinolinecarbomitrile

Added 100 mg of 10% palladium on earben to a round
bottom flask under N, and coverod with 50 mi etbanol.
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Added 100 g (3.17 mmol) 4{(3-cysnophenylamino}-5-
nitro-3-quinolinecarbonitrile and 250 x4l (7.39 mntol) anhy-
drons bydrazine snd heated to reflux. Removed heat at 2
honrs and filtered hot through calite. Stripped solvent and
dried in vacuo, giving 887 mg of yellow solid: mass spec-
tram (electraspray mfe): M+H=2862.

EXAMFLE 163
H@-Cylnplﬁ.ml)min_n]-him-&
quinolinecarboui

Ami:lura of 500 g (215 mmol) 4-chloro-G-mitro-3-
jtrile, 200 ml ethanal, and 3.04 g (25.8
mmol) 3-aminobenzonitrile was hoated to refiux. Removed
heat at 3.5 hours and mads basic with satumted sodinm
bicarbonate. Siripped solvents and air dried. Slurried residue
with hexane and collected solids. Washed with water and
dried in vacuo. Boiled in large volume ethyl scetate, col-
lected nolids and dried in vacuo, giving 5.15 g of yellow-
brown solid: mess spectrum (electrospray mje): 316.0.

EXAMPLE 164

N-{3-Cynno-4-{(3-cthylpheaylJamino}-6-
quinolinyl}-2-butynamide

Dissolved 370 mg (4.40 mmol) 2-butynoic acid in 20 mi
THF under N, and chilled to 0° C. Added 484 s (4.40
mmol) N-methylmorpholine and 572 4l (4.40 mmo]) sobu-
tyl chloroformate and stimed for 10 mimntes. Added a
solation of 500 mg (1.76 mmol) G-amino-4-[(3-
cthynylphenyfjamino]-quinoline-3-carbonitrile in 1 ml
DMF and 10 ml THF. Removed ice bath at 15 mémutes and
stirred overnight at 25° C. Stripped solvent, shirried residus
with water, collected solids, and dried in vacmn, Boilndm
othyl acetate, collected solids and dried in vacuo, giving 494
;5 of yr.l.';:w solid: mass spectrum (elsctrospray mj/e):

+H=350

EXAMPLE 165
N-{3-Cyano-4-{(3-sthyny!phenyl)amino|-§-
quinolinyl}.2-propenamide

Dissolved 1.00 g (3.52 mmol) 6-1mno-4-[(3-
ethynylphenyl)amino)-3-quinolinecarbonitrile in 2 ml hot
DMF, added 12 ml THF and chilled to 0° C. under N,
Added 539 3d (387 mmol) triethylamine and 322 4l (3.57
mmol) sxyloyl chloride. Removed ice bath at 15 mimutes
and stripped sclveni at 1.5 hours. Shurried residoo in water,
callected solids and wir drisd ovemight. Recrysiallized from
ctiryt acetate, dried in vacuo, giving 302 mg of crange solid:
mass spectrum (electraspray m/k): 339.1,

EXAMPLE 166

N-{3-cyano-4{(3-cthynylpbeayDamina]-6-
quinotbryl}-4-piperidino-2-butyoamide

Partially dissolved 1.03 g (6.16 mmol) 4-piperidino-2-
butynoic acid in 70 ml THF and chilled to 0" under N,.
Added 812 4 (738 mmol) N-methylmorpholine and 640 ul
(4.92 ommo]) isobuty! chloroformate. After 0.5 hour stirring,
added a solntion of 700 mg (2.46 mmol) S-amino-4-{(3-
othyuyiphenylamino)-3-quinglinecarbonitrila dissolved in
5 ml pyridine, At 1 bours poured onto ice bath and made
basic with a saturated solution of sodium biesrbonate.
Extracted with ethyl acetste, dried organics with sodium
sulfate, reduced to a small volume and Joaded onto a column

L
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of silica gel. Elnted with 8% methanol in ethyl acetate.
Stripped solvent of dasired fractinns and dried in vacuo,
giving 641 mg of yelow-omngp solid: mass epectrnm
(electrospray mfs) M+He434.2,

EXAMPLE 157
6-Amino-4-{(3-cthynylpheny aming)-3-
(-ethynyigbeayl)

A mixture of 200 g (6.36 mmol) 4{(3-cthynylphenyl)
amino}-6-nitro-3-quinoline-carbonitrile, 100 ml ethanol,
and 7.19 g (31.8 mmal) SaCl, dibydrate was beated to reflux
under N;. Removed heat st 3.5 hours and added ice water.
Made basic with sodium bicarbonate and stirred for 2 hours.
Extracted with chloroform, stirmed organie layer with Darco,
dried with sodium sulfate, filtored, siripped solvent, and
dried in vacuo, giving 1.737 g of yellow-brown solid: mass
specimm (eloctrospray mje): M+H=285.2

EXAMPLE 168
Hﬁ-ﬂﬁrﬁﬁnlgnnvl)-mieo}hiws-
quinalinecarbonitrile

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-mitro-3-
quinolinecarbanitrile, 200 ml ethancl, and 382 g (26
mmol) was bested to reflux under N,
Removed heat at 3.5 hours and added a solution of saturated
sodinm bicarbonate until basic. Stripped solvents and azo~
troped with cthanol. Shirred residos with hexane and col-
Jocted mlids Washed with water and drisd in vacoo. Dis-
solved in ethyl scetats, stirred with Darco, filterod, stripped
solvent snd drisd in vacuo, giving 4.544 g of yullow solid:
mass spectrum (clectrospray m/je): M#H«315.1.

EXAMPLE 169
N-{4{(3-Bromophenyljamino}-3-cyano-6-
quinaliny]}-4-piperidino-2-butyoamide

Partially dissolved 1.23 g (737 mmol) 4-piperidino-2-
butynaic acid in 40 ml THF and chilled to 0° C. under N;.
Added 973 4 (8.4 mmal) N-methylmocpholine and 768 ul
(5.9 mmol) isbutyl chioroformate. Stirred 10 minutes and
added a solutica of 1.00 g (2.95 mmol) G-amino-4{(3-
bromophenyDamino}-3-quinolinscarbonitrile in 2 ml DMF
and 10 ml THF. Removed ico bath at 15 mimites and at §
hours added 2.95 mmol more of mixed anbrydride (0493 g
acid, 487 gl NMM, and 384 zl isobutyl chlorofnrmate),
stirred overnight at 25* C. Stripped solveat, shuried residne
with water, and collected solids. Boiled in ethry? accinte and
collected. Dissolved in 20% methanol/chlorofiorm and
coated 5 g of silics gel Flash with 20%
methsnaol/ethy] acetats, stripped solvent of desired fractions
and dried in vacuo, giving 122 mg of brown solid: mass
spectrum {elactrospray m/c): M+H=488.0, 489.9.

EXAMPLE 170
N-{4{(3-Bromophenyl)emino}-3-cyano-5-
quinnlinyl}-4-dipropylamino-2-batynamide

Partially dissclved 128 g (7.0 mmol) 4-dipropylanrino-
2-butynoic acid in 100 ml THF and chlled to 0° C. ooder N,
Added 974 4l (885 emol) N-methyimorpholine 768 sd
(5.90 mmal) isobutyl chloroformate and stirred for 30 min-
utes. Added a golntion of 1.00 g (2.95 mmol) ) 6-emino-4-
[(3-bromopheayl}amino}-3-quinolinecarbonitrile in 8 ml
pyridine. At two hours, quenched with ico water and
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extracted with ethyl acetats. Dried crganic layer with mag-
sulfate, rednced solvent to .4 small vwlome and
loaded onto a colwmn of silica gel. Etuted with ethyl acotate,
stripped solvent from desired fractions and dried in vacuo,
giving 764 mg of yellow solid: mass spectrum (electrospray
m/c): M+H=504, 506.4.

EXAMTLE 171

N-{4{(3-Bromophenyamino]-3
quinolimyl lin-4- myl-z-gmmdl
Pastially dissolved 126 g (737 mmol) 2-morpholin-4-
yimethyl-2-propencic acid in 40 m1 THF and chilled to 0° C.
under N,. Added 810 zl (7.37 mmol) N-methylmompholine
and 950 s (737 mmel) isobutyl chlaroformate. After stir-
ring 10 mimuies, added a solution of 1.00 g (295 mmol)
6- amlno-4-[(3 bromophunyl)nmun] -3-
in 25 ml DMF and 20 ml THE
Stripped solvent at 2 hours, shumied residue with water,
callected salids, and dried in vacuo. Recrystallized from
otiryl acetate and dried in vacuo, giving 334 mg of yellow-
monnp solid: masy spectrem (electrospray m/e): M+H=452,

EXAMFLE 172
N-{+{(3-Bromo-4-finorophenyl)amino}-3-cyano-6-
quinolinyl}-4-dimetirylamino-2-tmtenamide

Mads 225 mmwol of 5-bromo-but-2-enoyl chloride by
mixing 386 4 (225 mmol) trimethylsilyl 4-bromo-but-2-
enoate, 10 ml methylene chlorida, 294 zd (3.38 mmol) oxalyl
chioride, and 2 drops of DMF. After bubbling had subsided,
removed solvent and dissolved in 10 ml THF. This solution
was added to & mixture of 800 mg (225 mmal) 6-amino-
4-[(3-bromo-4-fluorophenyl)amino]-3-
quinolinecarbonitrile, 50 ml THF, and 392 ad (225 mmol)
N, N-diisopropylethylamine chilled to 0° C. under N,. At 1
hunr.nd:hddmpw'nlolnlnumnfs.ﬂmlufzm

dimethyl emine in THF (112 mmol) at -78* C. Removed

dry ice bath after complete addition. After 2 hours, poured
into a cold solntion of sadium bicarbonste, extracted with
othyl acetate, driod organic layer with sodiven sulfate and
rednced solvent to o emall volnme. Loaded onio a colnmn of
aftica gol and elmted with 50% methanolfathyl acctato.
Stripped solvent of desired fractions and dried in vacno,
giving 386 mg of yellow solid: mass spectrvm (olectrospray
mfe): M+H=467.9, 469.9.

EXAMPLE 173

N-{4{(3-Bromo-4-flucrophonyjanyinn}-3-cyano-6-
quinolinyl}-4-diethylaming-2-butenamide
Made 225 mrool of 5-bromo-but-2-enoyl chloride by
niixing 386 zl (225 mmol) trimethylsilyt 4-bromo-but-2-
enoate, 10 ml methylene chloride, 294 ui (3.38 mmol) oxalyl
chlorids, and 2 drops of DMF. After bubbling had subsided,
removed solvent and dissolved in 10 ol THF. This solotion
was added to 2 miixture of 800 mg (225 mmol) 6-amino-
4-[(3-bromo-4- finorophenyl)amino]-3-

50 ml THF, 3 ml DMF (failed 1o
dissolve amine) and 392 al (2.25 mmol) N,N-
iamine chilled to 0* C. ander N,,. Remaved
joo bath st 20 mimutes. At i hour added drapwiss to a
schition of 1.2 ml (11.2 mmol) disthylamine in 4.4 ml THF
chilled to -78° C. Removed dry ice bath after complete
addition and stirred for 3 houms. Poured into a mmixture of ice
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and satnmted sodium bicarbonate, extracted with ethyl
acetate, dried organic Iayer with sodinm sulfic and reduced
solvent to 1 small volume. Loaded compound anto & colmm
of smilica gel, eluted with 30% methanolethyl acetsts,
stripped solveat from desired fractions and dried in vacuo,
giving 321 mg of yellow-brown solid: mass spectrum
(clectrospray m/e): M+H=486.0, 497.5.

EXAMPLR 174
N{Hq-&?mﬂ-ﬂumhﬂ.nyl)mim}s-?ym{-
quinolioyl }-4-morpholino-2-butenamide

Made 225 mmol of 5-bromo-but-2-enayl chloride by
mixiog 386 4l (225 mmol) timethylsilyl 4-bwomo-but-2-
cnoate, 10 ml methyleno chioride, 294 ul (3.38 mmol) oxalyl
chioride, and 2 drops of DMF. After bubbling had subsided,
removed solvapt and dissolved in 10 ml THF, This solution
wuaddndhumﬂuuof&lbmgwmml)sm

4-[(3- bromo-4- ﬂnorophnnyl)lmlnn] 3-

50 ml THF, and 392 t (225 mmol)
N.N-d:mpqylﬂhyhmndﬂhdmo'c.mhﬂ,.An
honr, added the mmixture dropwise fo a solution of 1 mi (112
mmol) morpholine in 4.5 ml THF chilled to 0° C. Affer
complete addition, removed the ico bath, and at 2 hous
poured onto a mixture of ice and satnrated sodium bicar-
bonate. Extracted with othyl acetate, drid orgamic Layer with
sodinm sulfsts and reduced solvent to a small volome.
Loaded onto a colomn of silica gel, elnted with 12%
methano)/ethyl acetate, stripped solvenl from desired frac-
tions and dried in vacno, giving 369 mg of yellow molid:
mass spectrum (electrospray m/e): M+H=505.9, 511.9.

EXAMPLE 175

N-{4{(3-Bromo-4-flucvophenyl)amino}-3-cysno-7-
methoxy-5-quinalinyl}-4-morpholino-2-butenamide

Made 207 mmol of 1 chioride by
mixing 363 s (207 mmol) trimethylsily! 4-bromo-but-2-
mah.&mlmh,lmchkmdo.m;d(&mmol)m]yl
chloride and 2 drops of DMF. Removed solvent
bubbhngmhuhdudd_nlvdmlﬂnlmmund
chloride salntion wes added to a mixture of 800 mg (2.07
mmol) G-aming-4-{(3-bromo-4-flucraphenyl)amino]-7-
methoxy-3-quinolinscarbomnitrile, 50 ml THF, and 721 &
(414 mmol) N N-dilsopropylethylamine chilled to 0° C.
under N,. At 1.5 hours added this mixture to & solntion of
900 41 (10.4 mmol) morpholine in 4.3 ml THF at 0° C.
Warmed to 25° C. afier completo addition, and at 2 hours
added 900 ul more morpholine. At 3 hours, poured anto a
mixhme of ice and saturated sodinm bicarbonate, extracted
with ethy) acetate, dried with sodium solfae, and redoced
solvent to a small valume. Loaded outo a column
of silica gel, clnted with 129% methaonl/othyl acetate,
siripped solvent from desired fractions, and dyied in vacuo,
giving 287 mg of orange-brown solid: rosss spectrum
(clectroapray mje): M+H=535.9, 541.9.

EXAMPLE 176
H(}mumoﬂ:nnyl)g:im]-'l-et_bxy.&mgﬂnyg-
quinolinecarbonitrile

Ammdﬂﬂu;(lﬂ)mn[)khlmoﬂ-dhxy-ﬁ-
20 mi ethanol, and 250 24

(2.28 mmol) 3-bromoaniline was heated tn reflux under N,
At 3 hours, added 103 4l (0.95 mmol) and 10 ml ethanol and
refluxed overgight. Removed heat and made basic with

AV
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saturated sodium bicarbonate. Stripped solvent, shumied
residus with hexsne, collected solids, and dried Washed
with water and dried in vacuo, giving 554 mg of tan solid:
mass spectrum (clectronpray mje): M+H=398, 399.8,
EXAMPLE 177

T-Ethoxy-4-{(3-trydroxy-4-methylphenyDamino]-6-
methoxy-3-quinolinecarbonitrils

A mixtore of 500 mg (1.90 mmal) 4-chlaro-7-othoxy-6-
methoxy-3-quinalinecarbonitrile, 30 ml ethanol, und 281 mg
(228 mmol) 3-hydroxy-4-methylaniline was hested 10
refiux under N, overnight. Removed hoat and made basic
with saturated sodium bicarbonate. Stripped solvents and
slurried residus in hexane. Collected solids, washed with
water, and dried in vacuo, giving 364 mg off-white solid:
mass spectrum (electrospray mjo): M+Hu349.9.

EXAMPLE 178
4-Chlor-7-othoxy-6-methaxy-3-

Mixod 122 mg (050 mmof) 7-ethoxy-1,4-dilrydro-6-
nitrile aod 2.0 ml methyl-

eno chioride under N, and Tept near 25° C.
Aﬁedzm‘d(lSmml)oxdyld:lmdendlom(o.lzs
mmaol) DME. Stirred overnight, dilnted with chloroform and
stirred in saturated sodinm bicsrbonats until basic, Sepa-
ruted layers and dried organics with magnesium sulfats,
siripped solvent and dried in vacuo, giving 117 mg of tan
;.:;.d& mass spectrum (electrospray m/A) M+H=2628,

EXAMPLE 179
7-Bthoxy-1 A-dilrydro-6-methoxy-4-oxo-3-
quinolinecarbonitrils

Added 54,0 ml (135 mmol) n-butyl hthium to 150 ml THF
and chilled to 78" C. under N,. Added dropwiss over 20
mimtes 7.05 ml mmol) scetonitrile in 200 ml THF.
Stirred 15 mimies and added a solntion of 17.99 g (642
mmol) methyl  4-othoxy-5-methoxy-2-
(dimethrylaminomethylensamino)benzoate in 150 ml THF
dropwise over 20 minuies. Let stir for 0.5 hour ot -78° C.
Added 11.0 m] (193 mmol) acetic acid and warmed gradu-
ally to 25° C. After 2.5 hours, stripped solvent, slurried
residue with water, collecied solids and dried in vacmo,
giving 13.025 g of yellow solid: mass spectrum
(eloctrospray m/e)x M+H=2452.

EXAMPLE 180

Meihy] 4-Ethoxy-5-msthoxy-2-
{dimethylaminometirylonsaminoYbermnate

A mixture of 15.056 g (66.9 mmol) methyl 2-amino-4-
eﬂnxy-s-muhuybmnne and 14.1 ml (100 mmal) N,N-
dimethylformamide dimethylacetal was beated to 100° C.
under N,. A:4.Shmmnddnd4.1m1(333mml)mnm
DMF/DMA and remaved beat at 5 hours. Siripped solvent,
azeotroped with foluene, and dried in vacuo, giving 18.211
fd ofmgwy-huwnls solid: mass spectrum (elsctrowpray m/o):

+ .

EXAMPLE 181
Methyl 2-Amino-4-sthoxy-5-methoxybenxoate

A mixtore of 24.110 g (945 mmol) methyl 4-cthaxy-5-
methoxy-2-nitrobemoate, 1591 g (283 mmol) iron powder,

60
25.28 g (472 mmol) ammonium chioride, 135 ml water, and
350 ml methanol was heated 10 raflux under N,. At both 3
and 55 hours added the same amount of iron and ammo-
ninm chloride. Removed heat at 6.5 bours, added ethyl
acetats and satucated sodium bicarbonete, filtered through
celite and separated layers. Washed organic layer with
semrated sodivm bicarbonate, dried with magnesium
sulfate, stripped solvent, and dried in vacuo, giving 17594
%{Mﬁlﬂ::mpﬂm(&!ﬂ@ﬂyﬂk)ﬂhﬂ-

EXAMPLE 182
Mothyl 4-Ethoxy-5-methoxy-2-nitrobsazoats

Dissolved 5.00 g (23.7 mmol) methyl 4-ethoxy-3-
methaxybenzoate in 25 ml acetic acid under N, aod added
6.1 ml (55.1 mmal) 69% nitric acid dropwise over 30
minutos. Heated to 50° C. for 1.5 bours and poured onto ico
bath. Extracted with chloroform, washed with dilote sodium
hydraxids solution end filtered through inm sulfate.
Stripped sclvent and dried in vacuo, giving 5268 of off-
white solid: masy spectrum (electrospray mje): M+H=2558.

EXAMPLE 183

Mathyl 4-Ethoxy-3-methoxybenacate

A mixmm of 25.0 g (137 mmol) methyl vanillste, 38.87
g (274 mmol) potassivm carbonate, 500 ml DMF, and 16.5
ml (206 mmol) ethy] indicle was heated to 100° C. under N,.
At 2.5 hours, cooled and removed solids. Stripped solvent,
and partitionsd between water and methylene chlaride.
Stripped solvent and dried in vacuo, giving 2585 g of white
solid; mass spectrum (EI mA): M=210.0.

EXAMPLE 184
N{4{i (3-Chlom4-ﬂunmﬂ= I)mm]-a-cylm-&
quinolinyl}-4-di lamunz-(z)-

A mixturs of 0.05 g (0.118 mmol) N{l-{(}d:ho-d-
ﬂuorophenyl)lmlno] 3-cyano-6-quinolinyl]-4-
dimethylamioo-2-butymamide and 6 mg of Lindlar catalyst
in 10 mL of methancl was hydrogenasd &t room taatpem-

ture ovemmight. The mixture was filtered through a pad of .

Celito. After the solvent was removed, the residuc was
purified by thin-layer chromatography chuted with 30%
methanol in ethyl acetate. The product was dried 1o give
0.018 g (36%) pale yellow solid; HRMS m/z 423.1270 (M.).

EXAMFLE 185

N-{4{(3-Chloro-4-fuarophenyamino}-3-cyano-6-
uinolinyl}-4-methoxy-{Z)-2-butenamide

A mixtre of 0.05 g (0.1 18 mmol) N-{4{(3-chlaro-4-
finorophenyl)amino}-3-cyano-6-quinolinyl}-4-methoxy-2-
butynamids and 6 mg of Lindlsr catalyst in 15 mL of
mothano] was hydrogenated at room temperaturs for 5.5 hes.
The mixture was filtered through a pad of Celite, The salvent
was removed to give 0.05 g (99.7%) yellow solid; HRMS
m/z 410.0928 (M*.).

BXAMPLE 186
4{]4{(3-Bromopbenyljamino]-3-cyano-6-
quinolinyllamino}-2- mel ymmtum

Iummcmhydnde(ﬂ.14;.125mml)mddd
portioowise to a solution of 0.1 g (0.30 mmol) of 6-amino-

%
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4{(3-bromophenyl)amrino}-3-quinclinecarbonitrile in 2 mL
of ethyl acetste nnder N,. After stirriog at room temperature
ovemight, the reaction salution was added into ice water and
hexane. Ths product was collected, washed with wailer, ether
and hexana, and drisd in vacuo to give 0.09 g (68%) of
yellowish brown solid; ESMS m/z 451.2 (M+H*).

EXAMPLE 187

quinolinyl}-4-diethylaprino-2-butynamide
Inobutyl chloroformate (0261 g, 1.91 mmol) wes drop-
wise added into an ice cold solution of 4-disthylamino-2-
butynoic acid (0.456 g, 2.94 mmol) and
N-methylmarpholine (0.294 g, 2.94 mmol) in 50 mL of
telrshydrofuran under N,. Afler stiming for 30 min, a
solution of 0.5 g (1 47 mmol) of G-nnmo-d-[(:i
bromophanyllamino in 3 mL of
pyridine was added dropwise and the mixtare was stirmed at
0° C. for 2 hr. The reaction was with ice water,
poured inip saturated sodium bicarbonate and brine, and
extnncted with othyl acotate. The ethyl acotate layer was
concentrated and purified by thin-layer chromatography
clnted with 15% methanol in ethyl aceiate. The product was
collected, and dried in vacuo to give 0.2 g (28.5%) of pale
greenish yellow solid; ESMS m/z 476.2, 478.2 (M+H"); mp
133-135" C.

EXAMPLE 188

N-{4{(3-Bromopbeay)emino}-3-cyano-§-
quinoliny(}-4-(N-ethylpiperazino)-2-butynamide

Iﬂbuwlchhuﬁtmah(o.ml,Sﬁmmnl)wdmp-
wise added into an ice cold solution of 4-(N-
ethylpiperazino)-2-butynoic acid (1.75 g, 8.85 mmal) and
N—mﬂhylmmpbhm(lﬁsal.lasml)mﬂﬂnf

under N,. Aftor stiring for 30 min, a
solution of 15 g (4. 42 mmol) of G-amino-4-{(3-
bmqilmyl):mmo]ﬂ-qumnhuu:bunﬂrﬂem 10 mL of

was added dropwise and the mixture was stired at
0°* C. for 2 hr. The reaction was quenched with ico water,
poured into saturated sodinm bicarbonate and brine, and
oxtracied with ethyl acetate, The cthyl acotate layer was
concentrated and parified by flash colnmn chromatography.
The product fractions were collscted, and dried in vacuo to
give LO7 g (46%) of Light brown solid; BESMS m/z 517.1,
519.1 (M+H"); mp 161° C. (dec).

EXAMFLE 189

N{4-{(3-Chloro4-flucrophenyl)amino}-3-cyano-6-

quinoliny[}-4-diethylamino-2-butynamide

Isaimtyl chloroformate (0.061 g, 0.448 mmol) was drop-
wise added into an ice cold solution of 4-dic
butynoic acid (0.104 g, 0.672 mmol) and N-methyl-
morpkoline (0.068 g, 0.672 mmol) in 10 mL of
tetrabydrofiran under N,. After stiring for 30 min, a
solution of 0.1 g (032 mmal) of 6-amino-4-(3-chloro-4-

flvorophenyl)amino]-3-quinalinecarbonitrile in 1.5 mL of
pyriline was added dropwiss and the mixture was stirred at

0" C. for 1.5 hr. The reaction wes quenched with ice watsr,
poured into saturated sodium bicarbonate and brine, and
extracted with ethyl acetate. The ethyl scttais lxyer was
cancentrated and purified by thin-layer chromatogrephy
cluted with 15% methanol in ethyl acetate. The product was
collacted, and driad in vacuo 1o give 0.046 g (32%) of light
brown salid; BSMS m/z 4502, (M+H*; mp 117-120° C.
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EXAMPLE 190
N4 Bmmophnny_l)nmi:_:o]-B—qnm—&- .
quinolinyl -methylpiperazino)-2-butynamide

Isobutyl chloroformats (0.7!55,5.75 mmol) was drop-
wisc added into an ice cold solution of 4-(N-
methylpiperazing)-2-butynoic acid (1.65 g, 8.85 mmol) and
N-methylmorpholine (1.3 6 g, 13.3 mmal) in 10 mL of

twirshydrofursn under N,. After stirring for 30min, a sole-
hmoflsl(tﬂmmol)ofs-moﬁﬁ-bmmpbnﬁ)

agyino}-3-quinalinecarbomitrile in 10 mL of pyridine was
arded dropwise and the mixture was stirred at 0° C. for 2 br.
The reaction was quenched with ico water, poured into
saturated sodium bicarbonate and brine, and extracted with
othyl aceiats, The ethyl acetato layer was concentraied and
purified by thin-layer chromatography ealuted with 15%
methanol in cthyl scetats, The product was collected, and
dried in vacuo to give 0.37 (16%) of yollow solid; ESMS
m/z 503, 505, (M+H"); mp 190° C. (dec).

EXAMPLE 191

N{H@-Bm:_:pbnyl)mﬁm]-}cpqo-d-
quinolinyl}4-(N-isopropyl-N-methylamino)-2-
butynamids

Isobutyl chloroformate (0.785 g, 5.75 mmol) was drop-
wise added into an ice cold solution of 4-(N-sopropyl-N-
methylamino)-2-butynoic acid (1.4 g, 8.84 mmol) and
N-methylmorpholine (0.94 g, 9.3 mmeol) in 80 ml of tet-
rahydrofuran under N, After stirring for 30 min, a solution
of 15 g (4~42 mmnl) of 6-amino-4-{(3-bramophenyl)
amino linecarbonitrile in 15 mL of pyridine was
ackled dropwise and the mixturo wes stirred at 0° C. for 2 br.
The reaction was quenched with ico water, poured into
saturated sodium bicarbonate and brine, and extracted with
otiryl acetats. The ethyl acciate layer was concentrated and
purified by flash cotumn chromatography. The prodnct frac-
tions wero collected, and drisd in vacuo to give 0.65 (31%)
of reddish brown solid; ESMS m/z 476.0, 478.0 (M+H");
mp 124-126° C.

EXAMPLE 192

N{H&Bmoﬂmyl)lmm]ﬁ-qlm-&
quinolinyl}-4-diisopropylamino-2-bul
Isobuty] chloroformate (07!5;,575mm1)wndmp-
wise added into an ice cpld solution of 4-dii lsming)-
2-butynoic acid (1.65 g, 8.85 mmol) and
N-methylmorphohm(o.ﬂg,&Smol)m 100 mL of
under N, After for 30 min, a
lolutmn of 15 g (4. 42 mmol) of 6-amino-4-{(3-
in 15 mL of
pyridine was added dropwise and the mixture was stimed at
0° C. for 2 br. The reaction was with ico water,
poured into saturated sodium bicarbopate and brine, and
exiracied with ethyl acetate. The ethyl acciate layer was
concentrated and purified by flash column chromatograplry.
The product fractions were collscied, and dried in vacuo to
give 1.08 (48%) of light brown solid; ESMS m/z 504.1,
506.1 (M+H"); mp 130" C. (dec).

EXAMPLE 193

N{4{(3-Chloro4-fuorophenyl)amino}-3-cyano-6-
quinoliny]]-4-dimethylanring-2-butynamide
Isobutyl chlorodormate (0.85 g, 6.2 mmol) was dropwise
added into an ice oold sohution of 4-dimethylamino-2-

By
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butynoic acid (1.85 g, 144 mmol) and N-methylmorpholine ~ (0.658 g, 6.5 mmol) in 80 wL of tetrabydrofurac ender N,
(LSg,lﬂmol)inlﬂJdeumhydmﬁrmwduN. After stivring for 30 min, a solution of 10.65 g (2.1 mmol)
Aftor stirring for 30 min, a solution of 15 g (4.79 mmol)of of 6-amino-4-[(3-bromo-4-fluorophenyl)amino]-3-
6-amino-4-[(3-chloro-4-fluorophenyl)amino]-3-  quinolinecarbonitrile in 10 mL of pyridine was added drop-
quinalinecarbonitrile in 15 mL of pyridine was added drop- § wise and the mixture was stirred at 0° C. for 2.5 hr. The
wise apd the mixture was stimod st 0° C. for 2 be The  reaction was quenched with ice water, ponred into saturated
reaction was quenched with ice water, poured inio saturated  sodinm bicarbonate and brine, and extracted with ethyl
sodinm bicasbonate and brine, and extracted with ethyl  acetate. The othyl acetate layer was concemtrated and puri-
acetein. The otlry! scetate layer was concentrated and puri-  fisd by flash coloms chromatography. The product fractions
fied by flash column chromatography. The product fractions 10 wors collected, and dried in vacuo to give 033 (33%) of
were callected, and drisd in vacuo to give 0.47 (23%) of  yellow slid; ESMS m/z 465.9, 467.9(M+H*); mp 228-231°
reddish brown solid; ESMS mvz 4220 (M+H*} mp 225°C. C.

(dec).
EXAMPLE 198
FLE 14 ” 4-Dimethylamino-bat-2-enoic acid [4-{3-bromo-
N{4-[-(3-Fh!9m-4-ﬂ:mphonyl)mim]-3_-cmo-ﬁ- phenylamino)-3-cyano-7-ethoxy-quinalix-§-yl}

hd:nlyluhlomfnmu(DBSg,ﬁzmmDmdmpwn To a mixtore of 1.9 g (5.1 mmol) of (3-bmmnpl=nyl
MMmeHmdmmwﬂlm}1m4&oﬂmmhmgbuﬂe )
acid (1.1 g, 9.6 mmol) and N-methylmorphaline (1.02 g, 10 ﬂ@lmnndmmglhlomllﬂmlo!dqmnf
mmol) in 100 mL of tstrahydrofuran under N,. Aflar stiring ~ C,, with stirring, was added a THF solution containing 5.7
for 30 min, a solution of 1.5 g (4.79 mmal) of §-amino-4- g (31 mmmol) of 4-bromo crotonyl chloride dropwise. The
[Mmmmhnyl)mm]aqumhmmbmm mixture Was stirred for additional 0.5 bour afier addition.
in 15 mL of pyridine was added dropwise and the mixture 25 100 ml of sstwated sodinm chlaride solution was sdded 1
wisstirred st 0° C. for3 br. The reaction was queached with 1he roaction mixture, then it was extracted with ethyl acetato.
ice water, poured into saturated sodinm bicarbomate and  The ethyl scetate solution was drisd over sodinm salfate and
bine, and extracted with ethyl acolate. The ethyl acotate then was added to 40 ml of dimethy! amine sohition (2.0 M
Iayer was concentrated and purified by flash column chro- _ in THF) at 0° C. dropwise. The solotion was stired m
matography. The product fractions were coliected, and dried % additional 0.5 hour. The mixture was poured into diluled
in vacuo to give 0.73 (37%) of light yellowish brown solid;  sectium bicarhonats sohution . The organic layer was seps-

ESMS m/z 409(M+H*); mp 170-171). rated and dried over sodivm sulfate. Chromatography gave
14 g of beige solid: mje):
EXAMPLE 15 - Mo 4300 S gare e (slectronprey, mie)
4{(3-Bromo-4-fuoropheayamino }-§-nitro-3- EXAMPLE 199
e e
A mixture of 3.8 g (1633 mmol) of 4-chloro-6-gitro-3- 4-Disthylamioo-but-2-enoic acid [4-(3-bromo-

and 3.7 g (20 mmol) of 3-bromo-4- phnylm)—!—cymﬂﬂnxy—qmmhn-é—yl]—
flucroaniling in 200 ml. of ethanol was refinzed for 3 br.
ABor the solvant wes removed, the rasidne s dimolved in To 2 mixtnre of 0.5 g (1.36 mmol) of 4{(3-bromopheayl)
eyl acotate and weshed with sodium bicarbonate. The  ymino}-7-methoxy-6-amino-3-quinglinecarbonitrile and
product was callectod us & palo yellow solid, 65 g (71%); 048 m! (2.7 mumol) of Hunig’'s base in 50 ml of dry THF at

ESMS m/x 387.3, 389.2, mp 269-270° C. (dec). 4s 0° C., with stining, was added a THF solution
0.50 g (2.7 mmol) of 4-bromo crotonyl chloride dropwise.
EXAMFLE 196 The mixture was stirred for additional 0.5 bour after addition
. . and then was added to a solution of 4.2 ml (40.8 mmol)
G-amino-4{(3-Bromo-4-AuoropbanyDamino} 3- diciliyl amine in 50 ml of THF at 0° C. dropwise. The
quinolinecarbonitrile so solution was stizred for an additional 0.5 hour. The mixture

A miviure of 8 g (20.67 mmol) of 4{(3-chloro4-  was poured into diloted sodinm bicarbonate solution . The
Anoropbenylamiac}-§-aitro-3-quinelinecarhoritrile, 4 g oEanic layer was scpanted and drisd over sodinm sulfale.
(7235 mmol) of iron dust and 89 g (16536 mmol) of Chromatmgraphy gave 0.2 g of white solid: mass spectrum
ammeoninm chloride in 240 ml. of methanol and watar (2:1  (slectrospray, m/e) M+H 508.1 and 5108.

Tatio) was reflveed for 4 br. The mixture was filiered hot and g5
washed with methanol and water. The product precipitated EXAMPLE 200

from the fllirste upon cooling, The salid was collected and . _
dnedhmol:pvuS.IQM)ydh::hb:mnld 4-Marpholin-4-yl-but-2-enaic acid [4-(3-bromo-

ESMS myz 3568, 356.8, mp 210-212° C. phaaylamino)-3-cyamo-7-methoxy.-quinolin-6-yi}-
EXAMPLE 197 ® To a mixture of 06]9 g (1.87 mmol) of 4{(3-
. bromophenyl)amino]-7-methoxy-6-amino-3-
N{4{(3-Bromo-4-flunrophenyi)amino}-3-cyaao-6- quinolinecarbagitrile and 0.98 mI (5.6 of Hunig
quinolinyl }-4-dimethylamino-2-butynsmide bmmmm“mm,m-g L&ﬂwﬂ;

Iscbutyl chlaroformate (0373 g, 273 mmal) was drop- ¢ a THF solution containing 0.86 g (5 mmol) of
wise added into an ice cold solution of 4-dimethylamino-2-  4-bromocrotonyl chiorids dropwise. The mixtare was stirred
butynoic acid (0.8 g, 6.3mmol) and N-methyl-Imorpholine  for a additional 0.5 hour and then was added to a solntion of

Gy



US 6,384,051 Bl

65
439ml(56ml)muphnhnem50ml'ﬂﬂ'-‘uo°c.
dropwise. The solution was atirred an additiona] 0.5 hour
and then the mixtore wes poured into diluted sodium bicar-
bonate solution . The organic layer was separuted and dried
over sodium sulfate. The residue was chromatographed o
give 038 g of grey solid: mass spectrum (elactrospray, m/e):
M+H5219uﬂ5233

EXAMPLE 201
Chiloro-4-flu lamino)-7- X
43 o_w-qhmy )-7-methoxy-6

A mixture of 4.4 g (156.7 mmol) of 4-chloro-7-methoxy-
G-nitro-3-quinolinecarbomitrile and 2.67 g (183 mmol) of
3-chloro-4-fluoro snilipe in 110 ml of methoxysthanol was
refiuxed under for 4 honrs. The reaction mixture
bonate solution and sodixm chlorids solution. The organic
Inyer was drisd over sodinm svlfate and then the solvent was
removed under vacuum. The resicue was chromatographed
on milim gel chutipg with mixture of othyl acetate and
methanol to give 3 g yollow solid: mass spectrum
(clectrospruy, mke): 3729,

EXAMPLE 202

6-Amino-4-{3-chlaro-4-fiuoro-phenylaming)-7-
i inoline-3-carboaitrdl

A mixture of 4.88 g (13 mmol) of 4{(3-chloro-4-

no hsnyl)lmno]-'i-mulhoxy-ﬁ-nnm—qnmollne-S-
uﬂ:;sn of axmmoninm chloride, and
335(58.5 mwﬂnwdduﬂuxmﬂ)mlofwlbr
and 60 ml of methanol for 45 bours. The mixture was
diluied with 500 mml of bot ethyl acetate and the hot mixturs
was filtered. The filirution was washed wilh saturated
sodinm chiaride solution and then tho organic layer was
dried over sodium sulfate. The solvent was removed and the
residue was chroma on silica gel elnting with
mixture of cthyl scetate and methanol o give 338 g of
34,“[“3.4\. solid: mass spectrum (electrospray, mje): M+H

EXAMPLE 203
4-Dimethylaming-but-2-enoic acid [4-(3-chloro-4-
hom-phmyhmm%-_&cyuo—?—mﬂwxy-qnmnlm—

yl}-amide

To a mixture of 1.08 g (3.1 mmol) of 4{(3-chloro-4-
fluoropbenyl)amino}-7-methoxy-6-amino-quinoline-3-
carbonitrile and 1.7 ml (9.7 mmol) of Hunig’s base in 30 ml
of dry THF at 0° C,, with stirring, was added a THF solution
containing 1.99 g (9.3 mmol) of 4-bromo crotoay] chioride
dropwise. The mixture was stirred for additional 0.5 hour at
0° C. under nitrogen. 50 ml of satnmted sodium chioride
sclution was introduced to the reaction mixture, then it was
extracted with ethyl scetals, The sthyl acctate solution was
separated and dried over sodium sulfate snd then il was
added to 31 mi of dimethyl anine sohitiom (2.0 M in THF)
210" C. dropwise. Afier addition, the salution was stirred for
another hour at room temperature. The mixture was poured
into diluted sndinm bicarbonate solntion . The organic layer
was separated and the residue was chromatographed 1o give
OSG)mmldwﬁmmlirl: mass spectrum (electrospray,
m/e).

EXAMPLE 204
4-Diathylaming-but-2-encic acid [4-{3-chloro-4-
ﬂmphcnyhnﬁm)-&cymg—?-mmhoxy—quimlin—

6-yl]-amids

To & mixture of 1.1 g (32 mmal) of 4{3-chloro4-
fluorophenyl)aminc]-7-methoxy-6-amino-3-

10
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quinolinecarbmitile and 224 ml (12.8 mmol) of Hinig’s
base in 40 ml of dry THF at 0° C.,, with stirring, was added
a THF salution conteining 2.34 g (12.8 mmol} of 4-bromo
crotonyl chloride The mixiure was sticred for
additional 05 hour at 0° C. 50 ml of saturated sodium
chloride solution was added to the reaction mixture and then
it was extracted with ethyl scetats. The ethyl acetate solution
was dried over sodinm sulfate and added to a solntion of 6.6
m] (64 mmol) dicthyl amine in 5 ml of THF &t 0* C.
dropwise. The solution was stirred an additional hour at 0°
C. The mixture was poured inko diluted sodivm bicarbonute
solution . Tha qrganic ayer was seperated and dried over
sodium sulfate. The residue was chromatographed and fol-
Jowed by recrystallization to give 0.62 grams of whits solid:
mans spoctrum (electrospray, m/e): M+H 482.0.

EXAMPLE 205

4-Morpholin4-yl-but-2-cacic acid {4-(3-chloro-4-
mwmm—m-quhoﬁn-
Y.

To s mixture of 1.2 g (3.5 mmol) of 4{(3-chloro—4-
flucrophenyl)amino]-7-methoxy-6-amino-quinoline-3-
carboniirile and 2.44 ml (14 mmol) of Hunig"s base in 50 ml
of &ry THF at 0° C., with stirring, was added a THF solntion
containing 257 g (14 mmaol) of 4-bromo crotomyl chloride
dropwise. The mixture was stirred for an additionsl hour at
0" C. 50 ml of satursied sodinm chloride solution was added
to the reaction mixturc, then it was sxiracted with ethyl
acetata. The othyl acetate solntion wm dried over sodiom
sulfiute snd then was added to a solution of 4.58 ml (525
mmal) morphaline in 5 ml. of THF at 0* C. dropwise. The
solution was stired an overnight at 0° C. The mixture was
poured into diluted sodium bicarbonate solution . The
organic layer dried over sodium sulfate. Clwomstography
gave 0.83 gmms off-white solid: mass spectrum
{clectrospry, m/e): M+H 496.0.

BEXAMPLE 206

4-(3-Bromo-4-fluorn-phenylarning)-T-methaxy-6-
it inoline-3-carbonitril
A mixtare of 3.52 g (9.7 mmol) of 4-chloro-7-

quumlmﬂﬂ:hniﬁlﬂmd!ﬂg(lﬂﬂml)of
3-bromo-4-finaro aniline in 150 ml of methoxyethanol was
reflnxed onder nitrogen for 5.5 bours. The reaction mixtre
was dilnted with ethyl acstate and wash with sodium bicar-
bomate solution and sodinm chioride sohtion. The organic
Inyer was dried with sodium sulfate and then solvent was
romoved nnder vacumm. The residns was chromatographed
on ailica gel cluting with mixtore of cihy] acetate and
methanol to give 3 g of yellow solid: mass spectrum
{clectrosprny, m/s): 416.8 and 418.8.

EXAMPLE 207
M@M:ﬂmhmyﬁmim}w
methoxy-quinoline-3-carbonitrile

A mixtors of 29 g (6.95 mmol) of 4{(3-bromo-4-
fluorophenyl)amino]7-methoxy-6-nitro-quinoline-3-
carbonitrile, 6.5 g (121.6 mmol) of ammornium chioride and
4.05 g (73 mrool) of fron in 50 ml of water and 50 mi of
methanal for 6 bours. The nrixture was diluted with bot ethyl
acetate and the hot mixture was filtered. The flltration was
washod with saturated sodinm chloride solution then the
organic layer was dried over sodium sulfate. The solvent was

a9
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removed and the residue was chromatographed o silica gel
cinting with mixture of ethyl acetate and methanol to give

211 g of light yellow sobid: mass spectrum (electrospray,
m/e): M+H 386.7 and 388.8.

EXAMPLE 208
4-Dimeihylanino-but-2-enoic scid [4-{3-bramo-4-
fluoro-phenylamino)-3-cyano-7-methoxy-quinolin-

§-yllamida

To a mixture of 0.77 g (1.98 mmol) of 4-{3-bromo-4-
fluorophenyl)amino]-7-methoxy-6-amino-quinoline-3-
carboaitrile and 3.5 ml (20 mmel) of Hunig’s base in 35 ml
of dry THF a1 0* C,, with stircing, was added o THF solution
conlaining 2.2 g (12 mmol) of 4-bromo crotonyl chloride

The mixturs was stirmed for additionsl 30 mimtes
at 0" C. 50 ml of saturated sodivm chloride solxtion was
added to the reaction mixture, then it was cxtracted with
othyl acetats. Tho ethyl acelaie solution was dried over
sodium suifato and then was added to 15 ml of dimethyl
amine (2.0 M in THF) at 0° C. dropwisa. The solution was
stirred an additional hour st room temperatire. The mixture
was poured into diluted sodivm bicarbonate solutioa . The
omanic layer was drisd over sodium sulfate and the solvent
was romoved under vacnum. The residuo was chromato-
graphed gave 0.55 g beige solid: mass spectrum
(electrospray, m/e): M+H 498.0 and 500.0.

EXAMPLE 209
4-Dicthylamino-but-2-enaic acid [4-(3-bromo-4-
Suoro-phenylamine)-3-cyano-7-methoxy-quinolin-
6-y1}amide

To a mixture of 0.77 g (1.98 mmol) of 4{(3-xomo-4-
fluoropbenyl)amino}-7-methoxy-6-amino-quinoline-3-
carbonitrile and 3.5 ml (20 mmel) of Hunig’s bass in 35 ml
of dry THF at 0° C_, with stirring, was added a THF solntion
canteining 2.2 g (12 mmol) of 4-bromo crotonyl chloride
at 0° C. 50 ml of saturated NaCl sohition was added 10 the
reaction mvixtnre, then it was extracted with ethyl uceiate.
The ethyl acotats sohution was dried over sodinm snlfate and
then was added to a solution of 3.1 mil (30 nonol) of disthyl
amine in 5 ml of THF at 0° C. dmopwise. The solntion was
stirred an additional hour at 0° C. and 30 mirmtes st room
bicathonato solution . The organic layer was dried over
sodinm suifate and solvent was removed under vacoum. The
residua was chromatographed to give 0.4 g off-white solid:
mass spectrum (electrospney, m/e): M+H 525.9 and 527.9.

EXAMPLE 210

7-Btheoy-4-hydroxy-quinoline-3-carbomitrile

Amixture of 10 g (73 mmaol) of 3-cthoxy snilins and 123
g (73 mmol) of ethyl (sthoxymethylanc) cysncacetate was
beated in 50 ml of Dowther at 140° C. for 7 hours, To (his
mixture was added 250 ml of Dowtherm. The solution was
stirred and refluxed under nitrogea for 12 bowrs with peri-
odically distilling out the clintinated ethanol. The mixtnre
wat cooled 1o roorn temperamre and the solid was collectod
boiling ethanol and then filtered to give 986 g of brown
salid: mess spectrum (electrospray, m/e): M+H 214.7.

EXAMPLE 211

7-Ethoxy-4 hydroxy-6-nitro-quinoline-3-carbonitrile
To a suspscsion of 5 g (23 mmol) of 7-
quinaline-3-carbonitrile i
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was added 5.5 g (69 mmol) of ammogium nitrate over a
period of 6 hours at room emperature. Excess anhydride
was removed at rednced pressure at 45* C. The residus was
stirred with 300 ml of water. The solid was eollected and
troated with boiling ethanol to give 3.68 g of tin solid: mass
spectrum (electrospray, m/c) M+H 259.8.

EXAMPLE 212

4-Chloro-T-ethaxy-6-nitro-quinoline-3-carbonitrils

Amxlmof345;(13mmnl)of?—ﬂlhm—4—hydmy
-nitco-quinaline-3-carbonitrile, 5.55 g (26 mmol) of phos-
plmmpmldlhndn.lndmmlofﬂnqhmnumd:b-
ride was refluxed for 3 bours. The mixture was dilnted with
hexans and the aolid was collected. The solid was dissolved
in 500 ml of ethyl scetate and washed with cokd diluted
sodium hydroxide solution. The solution was dried over
magpesium sulfate and flltered throngh a pad of silica gel.
The solvent was removed giving 2.1 g of beige solid: mass
specirum (electraspray, m/e) M+H 277.7.

EXAMPFLE 213
4-(3-Bromo-phenylamino)-7-ethoxy-§-mitro-
ialine-3-carbogitcd

Amxtmin!llg(’]ﬁmmol)nf#chho—?—dbxy—ﬁ
itrile and 0.91 ml (8.3 mmcl) of
3-bromo anilips in 100 ml ethanol was refluxed under
mitrogen for 4.5 houra. The reaction mixture was poured into
diluted sodiam bicarbonats sohution. Ethumnl was remaved
under vacuum. The mixture was dilnted with etiryl acelate
and the organic layer was separsted and dried over sodinm
sulfats. The salution was concentrated and solid was col-
lecied and then washed with hexane. Upon drying, 2.6 g of
yellow solid chbtained: mass spectrum (clectrospray, mik)
M+H 412.8 and 414.9,

EXAMPLE 214
&Amhr#ﬁ:ho_x::o—phmyhmhn)—?-ﬂhoxy—
quinaling-3-carbanitrile

A mixture of 2.5 g (6 mmol) of 4{(3-bramophenyl)
amino]-7-ethoxy-G-nitro-quinoline-3-carhomitrile, 2.4 g (45
mmol) of ammanium chloride, and 1.5 g (27 mmol) iron was
stirred at reflux in 40 mil of water and 40 ml of methanol for
4 hours. The mixturc was diluted with 500 ml of bot ethyl
acetate and the bot mixture was filtered. The fltration was
organic layer was dded over sodium snifate. The solution
was concenirated and 1.5 of beige solid was collected: mass
apecirum (clectrospray, m/v): M+H 382.8 and 384.8.

EXAMPLE 215

4-Bromo-but-2~enoic acid [4-(3-bromo-
ph:nylamim)-:-l-cymo-’{-ethuy—quimlin—&-yl]-

To a mixture of 134 g (3.5 mmol) of 4{3-bromo-phenyl)
amino]-7 itrile and 3.66

ml (21 mmol) of Hunig"s base in 80 ml of dry THF 1 0° C.,
with stiring, was added a THF solution containing 3.85 g
(21 mmal) of 4-bromo colonyl chioride dropwise. The
miixture was stirred fior additional 30 mimites at 0° C. 50 ml
of matumated sodium chloride solution was added to the
roaction mixiure, then it was extracied with sthyl acotate.

in 75 ml of trifluroacetic anhydride  The ethyl acetate solution was dried over sodium sulfate and
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then the drying agent was filtered off. This solution was nsed
without forther characterization.

EXAMPLE 216
4-Dimethrylamino-but-2-enoic acid [4-{3-bremo-
;imnylmim)-}cynm-?-emo:y-qlﬁmlh&y!]-

A one-third partion of the salution from sxample 18 was
ackded dropwiss o 8.75 ml (17.5 mmol) of dimethyl amine
at 0° C. The mixture was stirred for an additionsl 30 mioutes
at 0° C. The mixture was diluted with sodium hicarbonate
salution and then the arganic Inyer was separated and dried.
The solvent wes removed under vacuum and the regidue was
chromatographed on silica gel eloting with a mixture of
othyl acotate and methanol giving 0.32 g beige solid: mass
spectrum (clecirospray, mfe) M+H, 494.0 and 496.0.

EXAMPLE 217

4-Disthylamino-but-2-enoic acid [4-{3-bramo-
rh-whmim)-i-mﬁ;hﬂ"imﬁn-ﬂ-yl}

A one-third portion of the solution from example 18 was
added dropwise to a salution of 181 ml (175 mmol) of
dicthy]l smine in § ml of THF at 0" C. The mixture was
stirred fior an additional 30 mimutes at 0° C. The mixture was
diluted with socdium bicarbonate solution and then the
orgaaic Iayer was sepamted and drisd. The solvent was
removed under vaoumm and the residne was chromato-
graphed on silica gel eluting with & mixture of ethyl acetale
and mathanc] giving 022 g beige solid: mass spectram
(clectrospray, m/fe) M+H, 522.0 and 524.0.

EXAMTFLE 218

4-Morpholin-4-yl-but-2-eooic acid [4-{3-bromo-
;l:r.nyh.mim}-}cpﬂ;ﬂnxy—quimﬁn—d—yl]-

A qne-third portion of the solution from exampls 18 was
added dropwise to a solution of 1.57 ml (18 mmal) of
morpholine in § i of THF at * C. The mixtare was stirred
for an additional 30 mimutes at 0* C. The mixture was diluted
with sodinm bicarbonate solotion and then the organic layer
was sepamted and dred. The solvent was removed under
vacuum and the regidue was phed on silica gl
chuting with a mixturs of ethyl acetate and methanol giving
037 g white solid: mass spectram {clectrospray, w/e) M+H,
§35.9 and 538.0.

EXAMPLE 219
8-Methoxy-4-hydroxy-6-nitro-quinoline-3-
carbonitrile

A mixture of 126 g (75 mmol} of 2-methuxy-4-itro

aniline and 12.7 g (75 mmol) of ethyl {(ethoxymetirylens)

'was hexted in 100 ml of Dowther at 120° C. for

and 180° C. for 20 hours. To this mixture was

added 300 ml of Dowther. Tho solution was atirred and

refiuzed undor o for 12 houwrs with periodically

1o room temperature and the solid was collected and washed

with bexans, The crudo solid was treated with bodling

cthanol and then flliered to give 12 g of brown solid: mass
specirum (slecimspray, mfo): M+H 2458,

EXAMPLE 220
A mixture of 4 g (16 mmol) of 8-Methoxy-4-hydroxy-6-
nitro-quinoling-3-carbonitrils, 6.66 g (32 mmol) of phos-
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phoruu:pmmﬂmdc.mdﬁmlufpl:lphmou
ride was reflaxed for 2.5 hours. The mixivre was dilnted
with bexsne snd the solid was colleciod. The solid was
diasolved in 500 ml of ethyl acetato and washed with cold
diluted sodium hydroxide solution. The sohition was dried

quinoline-3-carbonitrile

A mixture of 1.9 g (7.6 mmeol) of 4-chloro-8-methoxy-6-
nitro-quinoline-3-carbonitrile and 0.86 ml (83 mmol) of
3-bromo aniline in 95 ml ethanol was refiuynd under nitro-
gen for 5 hours. The reaction mixtnre was poured info
diluted sodium bicarbonate solution. Ethann] was removed
under vacuum, Tho mixture was dilnted with eihyl acclate
and the organic layer was separated and dried gver sodiim
collocted and then washed with haxane. Upan drying. 2.3 g
of yallow solid obtainod: mass spectram (electrospray, m/s)
M+H 398.8 and 400.8.

EXAMPLE 222
6-Afnino-4-(3-bromo-phenylamino)-8-methoxy-

noline-3-carbonitri)
Ammofus;(smofq(-’—bmphﬂ)

-§-nitro-quinoline-3-carbanitrile, 1.

amino]-8-methoxy

(375 mmal) of ammonivm chlaride, and 1.25 ;(ﬂjmmnl)
fron was stirred at reflux in 40 ml of water end 40 ml of
methano] for 3 hours. The mixture was diluted with 500 ml
of bot ethyl acetats and the hot mixturs was filtcred. The
filtration was washed with satursied sodinm chloride solu-
tion and then the orgmic layer was dried over sodivm
suifats. The solntion was concentrated and 043 of dark
ynlhwnol:l collected: m:pm(eburqny.

m/e): M+H 358.9 and 370.9.

EXAMPLE 223
4-Bromwo-but-2-encic acid [4-(3-bramo-
ph:nyhmno}&-qam-l—mnlbxy—thn—d—yl]—

'Ihlmlmmofl.wg@.lmml)ofm-hum-phnﬁ)
amino -amino-3-quinolinecarbonitrile and 3.9

ml (22.4 mmol) of Hunig's bass in 50 ml of dry THF at 0°
Cc, mhsmq,ww.mmm4.u

(zu::m)dm:::mmm . The
mxlunwulum.dfnuﬂﬂnnﬂlhmutO'C.SOanf
saturated sodium chilorids solution was added to the reaction
mixture, then it was extracted with athyl acetate. The sthyl
acetate solution was dried over sodium sulfste and then the
drying agent was filtered off. This solution wes used without
farther characterization.

EXAMPLE 224

amino)-4-Dimethylamino-but-2-enoic acid [4-(3-
bromo-phenylaming)-3-cyano-8-methoxy-qumolin.
6-yl]-amide
A one-third portion of the solution form 26 was
addod dropwise w0 a solution of 7 ml (14 mml) of dimethyl
amine (2.0 M in THF) at 0" C, The mixturo was stirred for
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an additional 30 minmtes s1 0” C. The mixture was diluted
with sodium bicarbounate solution and then the arganic layer
was seperated and dried. The solvent was removed under
vacuum and the residus was chromatographed on xilica gel
eluting with a mixture of otlryl acetate and methanol giving
022 g tin solid: mass spectrum (eloctrospray, m/fe) M+H,
480.0 end 4820,

EXAMFLE 225

4-Diethylamino-but-2-enoic acid [4-(3-bromo-
phsnyh.mim)-s-cymo-zizothxy-qnimlh-&yl]-
a

A one-third portion of the sohition from example 26 was
adkled dropwise to a solution of 1.4 ml (14 mmol) of disthyl
amine in 5 ml of THF at 0° C. The mixture was stirred for
an additional 30 mimutes at 0° C. The mixinre was diluted
with sodium hicarbonste solution and then the organic layer
was scpanted and dried. The solvent was removed under
vacnmn and the residos was chromatognphed on silica gol
eluting with a mixture of ethyl scetais s methanol giving
95 mg tin solid: mess spectmm (clectrospray, w/e) M+H,
509.9 and 511.0.

EXAMPLE 226

4-Morpholin-4-yl-but-2-encic acid [4-(3-bromo-
phnyhm}-amno-a mﬂn:y-qmmhn—&yl]—

A om-third partion of the solution from examplo 25 was
added dropwise o & solutim of 12 ml (14 mmol) of
morpholine in 5 ml of THF at 0° C. The mixinre was stirred
for an additions] 30 minetes at 0* C. The mixturs was dilued
with sodium bicarbonate solution and then the arganic layer
was scpanated and dried. The solvent was removed noder
wvacuum and the regidus was chromatographed o silica gel
elnting with a mixture of othy! acetate and methanol giving
021 g yellow wlid: mass spectrum (electrospray, m/e)
M+H, 5220 and 524.0.

EXAMFILE 227

4-Dimethrylamino-but-2-ynoic acid [4-(3-bromo-
mm}a-cymﬂrﬁmywﬁ-rl}

Isobutyl chloroformate 6.9 ml (5.4 mmol) and
N-methylmorpholine 1.19 ml (10.8 mmol) were added to an
ico-cold solntion of 1.37 g (10.8 mmal) oﬂ-dimnhyhmim—
2-butynnic acid in 60 ml of THF. After for 10
mml:,llnlﬂnnofl;(‘lel)d-[@-blmuﬂznyl)
lmn]-?-malhny-&mmo-qmmlmsa-cubmumh in 10

of pyridine was introduced. Tho reaction mixture was
nilndmni;htlw'c.'lhnlwntwmpulﬂldlhl
resikluc was stirred in dilnted sodium bicarbogate. The
salution was then extracted with ethyl acetate. The ethyl
acetate solution was dried and removed under vacuumn. The
rosiduc was chromatographed to give 0.18 g of tin solid:
mass spectrum (cloctrospray, m/es) 478.0 and 480.0.

EXAMPLE 228
H&Qloxn-z-ﬂn_mq-phnyhnﬂn_o)-sﬂ-dimmhmy-
quinaline-3-carboritrils

A mixture of 2.0 g of 4-chloro-§,7-dimethoxy-3-
1.46 g of 4-chloro-2-fluorosnilioe,
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cthanol was stirred under nitrogen, at reflux for
1 h. The mixture was cooled and added to 1000 mi of water.
TbMandddndimeubmmthD.m
product was collacted, washed with water, and dried to give
2.61 g of 4-(4-chloro-2-Anoro-phenylamine)-6,7-
dimethoxy-quinoline-3-carbonilrile as a solid, mp 139-141*
C,; mass spectrum (electrospray, mfe): M+H 357.9.

EXAMPLE 229

4-(3-Hydroxy-4-method-phepylaming)-6,7-
dimethoxy-quinoline-3-carbonitrile

A mixturs of 2.98 g of 4-chloro-6,7-dimethoxy-3-
quinolinecarbonitrile, 1.85 g of 5-amino-o-crasol, 1.39 g of
pyridine hydrochloride, and 200 m]l of ethaxysthanol was
stirred under pitrogen, at reflux tempersture for 1 b The
mixture was cooled apd added to 1000 m1 of water. To this
mixture was added sodinm carbonate to pH 9. The prodnct
was colloctod, washed with water, and dried 1o give 327 g
of 4-(3-hydmxy-4-motllyl—phcnyhmm}-6.7—d:mslh:y-
quinoline-3-carbonitrils as a solid, mp 222-224° C; mans
spectram (El, m/e): M 335.1269.

EXAMPLE 230

4-Hydroxy-6,7,8-trimethoxy-quinoline-3-carbomtrile

A mirxtere of 4.82 g of methyl 3,4,5-
mmmmuhmﬂ.bmmmldN,NMylﬁrmmﬂ
dimethyl acetal was refluxed for 18 homrs and copcantrated
in vacuo. The crwis amidine product wes wed io the osxt
stop without further purification.

To 25 ml of ietrahydrofuran at -78° C. was added 17.6 ml
of 2.5M o-batyllithium in bexancs. Thea 235 ml of aceto-
nitrile in 45 ml of tetrabrydrofuran was added dropwise. The
mixturo was stirred st -78° C. for 15 minnies, Then a
solution of the crude amidine in 30 ml of
was added The mixturs was stirred at —78° C. for
30 mimtea, then 5.7 ml of acetic acid was added. The
mixture was warmed (o room tempentme, and 100 ml of
waler was added. The was collectad, washed with
water, and dried to give 4.14 g of 4-hydmxy6.7,!-
trimethaxy-quinotine-3-carbonitrils es a solid, mp 280° C,
g‘demmpmd).l-z. mass spectmm (clectrospray, mjfe): M+H

EXAMPLE 231

4-Chlore-§,7,8-trimethoxy-quinaline-3-carbonitrile

A stired mixture of 1.30 g of 4-hydro:y-6 7.8-
trimethoxy-quinoling-3-carbonitrile, 10 ml
oxychlozide, and ldmpotN,NMyﬁmmdewu
refluzed for 10 mimutes and evaporated fres of volatile
matier The residus wes stired with 20 ml of 5% methyl
alcobol in ethy] acctate. The product was collected and dricd
to give 112 g of 4-chloro-6,7,8-trimethaxy-quinaline-3-
carbonitrile as a solid, mp 161-163° C,; masx spectrum (EI,
m/je): M 278.0452.

EXAMYLE 232
H}meyhmm-phmyhm}dﬂ,s—
imethoxy-quinoline-3-carbomitrile

A mixture of 0279 g of 4-chloro-6,7,8-trimethoxy-
quinoline-3-curbomitrile, 0.23 g of N,N-dimethyl-13-
ine dihydrochloride, 02 ml of pyridine, and

quinalinecarbonitrile, phonylenediami
0925 g of pyridine hydrochloride, and 125 ml of ethoxy- 15 ml of ethoxyethanol was stirred under nitrogen, at reflux
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temperature for 30 minutes The mixture was cooled and
added 1o 100 ml of water. To this mixture was added sodinm
cxrbonate to pH 9. The product was collected, washed with
walee, and drisd to give 0251 g of 4-(3-dimsthylamino-
phenylaming)-6,7,8-trimethoxy-quinoline-3-carbonitrile as
;1?11':&5-“’ 142-144° C.; mass spectrum (EI, m/c): M

EXAMPLE 233

4-(3-Hydroxy-4-methyl-pbeaylamino)-6,7,8-
trimethoxy-quinoline-3-carbonitrils

A mixture of 0279 g of 4-dﬂnm-6.1.ﬂ-umeﬂlo:y-
quinaline-3-carbomitrile, 0.148 g of S-amino-o-cresol, and
10 ml of ethoxyethanol was stirred under nitrogen, at raflux
fure for 30 mimmies. The mixture was cooled and
added 10 100 ml of water. To this mixture was added sodium
cubopate to pH 9. The product was collected, washed with
water, and dried 10 give 0.279 g of 4-(3-hydroxy-4-methyl-
phenylamine)-6,7,8-trimethoxy-quinaline-3-carbonitrile as
;‘lﬂd.sés&wc(bmpued);mmmwn):

EXAMPLE 234
#-(4-Chlaro-2-fuoro-phenylaming)-5,7,8-
rimmet! inoline-3-carbomitril

A mixture of 0279 g of 4-chloro-6,7,8urimethoxy-
quinoline-3-carbonitrile, 0.177 g of 4-chloro-2-
finoroaniline, and 10 ml of ethoxyethanal was stirred under
nitrogen, at reflux temperature for 30 mirutes. The mixhure
was coolod and added 1 100 ml of water. To this mixture
was added sodinm carbonate to pH 9. The product was
extracted with cthyl acetate, washed with water, dried and
concentrated in vacuo. The solid thus obtained was chm-
matographed on silica gel elnting with hexanes-cthyl acotate
91 to 2:1. Solvent was removed from product fractions
giving 0261 g of 4-(4-chloro-2-fluaro-pheaylaming)-6,7,8-
trimethoxy-quinoline-3-carbonitrile as a yellow solid- mp
166-168° C.; mass spectrum (Ei, m/e): M 387.0777.

EXAMPLE 235

2{Dimethylsmi ¢yl in)-3,6-dimett
benmnic Acid Methyloster

A mixture of 3.46 g of 2-amino-3,6-dimethoxybemaoic
acid (Manouchehr Azadi-Ardalond and Timothy W, Wallace,
Totrahadron, Vol 44, No. 18, pp. 5939 1o 5952, 1988) in 20
ml of N,N-dimethylformaide dimethyl acetal was refluxed
for 18 bours and concentrated in vacno. Tb the residus was
added 180 mi of etiry] acetsie. The mixture was fliered, end
200 ml of hexanes was sdded 10 the filirate. The mixture was
then concentrated to 100 ml. The prodnct was collscted and
dnﬂllogve 3.25;of2-(dml.hyhmo-mﬂhyhmm)-
acid methylester as a solid, mp
81—83'C..mspu.‘.lmm(ﬂ.mle):M2ﬁlzﬁS

EXAMPILE 236

4-Hydroxy-5,8-dimethoxy-quinoline-3-earbonitrile
To 125 ml of tetrahydrofuran at —78° C. was added B.8
ml of 25M n-butyllithium in hexsnea Then 1.18 ml of
acetonitrile in 25 ml of tatrahydrofizran was added dropwise.
The mirture was stirred at —78° C. for 15 mimtes. Then a
solution of 2-{dimethylamino-methylencamina)-3,6-

quino}
dimothoxy-benzoic acid rethylester in 62 ml of tetrahydro-  spectrum (El, m/c): M 383.0265.
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furan was added dropwite. The mixtare was stirred at -78°
C. for 10 mimites, then warmed 1o room temperature in 15
minutes. Acetic acid (3 ml) was added, followed by 200 ml
of water. The product was collected, washed with water, and
dried to give 1.57 g of 4-hydroxy-5,8-dimethoxy-quinoline-
3-carbouitrils as a solid, mp 300-305° C; mass spectrum
(El, m/e): M 230.0685,

EXAMPLE 237

A stirred mixtore of 1.30 g of 4-hydroxy-5,8-dimethoxy-
quinoline-3-carbonitrile, 10 ml of phaspharons oxychloride,
and 2 drops of N,N-dimethylformamide was refioxed for 10
orinutes and evaporatod free of volatile matter. The residue
wumedvmhiﬂmlotmhr.mm:tmdhdd
and dried to give 1.74 g of 4-chloro-5,8-dimethoxy-
quinoline-3-carbonitrile a8 a solid, mp 165-167" C.; masa

spectrum (EL, m/e): M 248.0346.
EXAMPLE 238

4-(4-Chloro-2-flvoro-phenylamino)-5,8-dimethoxy-
quinoline-3-carbonitrile

A mixtor of 0.148 g of 4-chlaro-5,8-dimethoxy-3-
, 0.102 g of 4-chloro-2-finorosniline,
msmdmxwhmlwnuedumm“u
reflux temperature for 30 minutes. The mixture was cooled
and added to 50 ml of water. To this mixture was added
sodium carbonate to pH 9. The product was collected,
washed with water, dried, and washed with 10 ml of
hexanas-ethyl acetate (4:1) to give 0.168 g of 4-(4-chloro-
2-fluoro-phenylamino)-5,8 -dimethoxy-quinoline-3-
carbonitrilo as a solid, mp 197-199° C.; mass spectrum (FI,
m/je): M 329.7609.

EXAMPLE 23%
4-(3-Hydrony-4 mathyl henylaiog) 55-
-Htydruxy 4 metky-pheaylamino)

A mixture of 0.148 g of 4-chloro-5.8-dimethoxy-3-
quinalinecarbonitrile, 0.087 g of 5-amino-o-cresol, and 5 mi
of ethoxysthanol was stimed under nitrogen, at reflux tem-
perature for 30 mimites. The mixture was cooled and added
to 50 ml of water. To this mixtire was added sodinm
carbonate to pH 9. The product waa collected, washed with
wunr.dmd.mdwuhedwuhlﬂmlo!hnmo—ethﬁmm
(4:1) to give 0.168 g of 4-(3-hydroxy-4-methyl-
phenylamino)-5,8-dimethoxy-quinoline-3-carbonitrile as a
solid, mp 240-242° C,; mass spectram (El, m/c): M
335.12680.

EXAMPLE 240
4-(3-Bromo-phenylaminn)-5,8-dimethoxy-quinoline-
3-carboritrils

A mixture of 0.148 g of 4-chloro-5.8-dimethoxy-3-
guinnlinecarbonitrile, 0.12 g of m-bromoaniline, and 5 mi of
cthoxyethanol was stirred under nitrogen, at reflux tempera-
ture for 30 minmtes. The mixture was cooled and added to 50
ml of water, Tb this mixture was added sodium carbonats to
pH 9. The product was collected, washed with water, dried,
and washed with 10 ml of hexanes-ethyl scetate (4:1) to give
0213 g of 4-{3-bromo-phenylamino)-5,8-dimethoxy-

ipe-3-carbonitrile as a solid, mp 72-74° C.; mass
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EXAMPLE 241

4-(3-mmo-ghn|!yhnﬁm)-6.'{3_-uimlh:y-
quinoline-3-carbonitrile

A mixture of 0.167 g of 4-chloro-5,78-trimethoxy-3-
quinalinecarbomnitrile, 0.12 g of m-bromoaniline, and 5 ml of
athoxyethann] was stirred woder nitrogea, at refivx tempan-
ture for 30 minuas. The mixture was cooled and added Io 50
ml of water. Tb this mixtuce was addad sodium carbooats to
pH 9. The product was collected, washed with watsr, dried,
and washed with 10 ml of haxanes-ethyl acetate (4:1) to give
0212 g of 4-(3-bromo-phenylamino)-6,7,8-tcimethoxy-
quinaling-3-carbonitrile as a solid, mp 211-213° C; mass
spectrom (BL, m/e): M 413.0377.

EXAMPLE 242

4-(3-Dimethylamino-phanylantine)-5,8-dimethoxy-
quinolins-3-carbonitrile

A mixture of 0.148 g of 4-chloro-5,8-dimethoxy-3-
quinolinecarbonitrils, 0.146 g of N,N-dimethyl-1,3-
phenylenediamine dihydrochlaride, 0.2 ml of pyridine, and
5 ml of ethaxyethanol was stirred under nitrogen, at reflux
temperature for 30 mimtes. Then the mixture was parti-
tioned betwoen othyl acetate and saturated sodinm chioride
solution. The organic layer was dried and concentrated in
vacuo. The residue thus obtained was hed on
silica gel elnting wilh cthyl acetate. Solvent was removed
from product fractions giving 0.160 g of 4-(3-
dimethylamino-phopylaming)-5,8-dimethoxy-quinoline-3-
carbonitrile s 8 solid, mp 103-105" C.; mass spectram (EL,
m/c): M 348.1568.

EXAMPLE 243
4-(+d:lmu-2-ﬂuom—5—l:yllmxy—ﬂunyhmim)—5.8—

Ammufo.m;oftt-dlho-s.l-dlmlhoxy-a-
022 g of the methyl carbooate of
4-chlor-2-finom-S-bydroxy-miline, and 15 ml of ethoxy-
ethanol was stirred under nitrogen, at reflux temperatore for
30 minutes. The mixture was cooled and added to 100 ml of
water. To this mixture was added sodium carbonate to pH 9.
The product was collected, washed with water, and dried.
The solids thus obtained were dissolved in a mixture of 30
ml of methyl alcohol and 20 ml of acetone. To this mixture
was added 1.5 ml of 28-30% ammouinm hydroxide sohi-
tion. The mixture was heated at 50" C. for 30 mimutes and
concentrated. The product was collected, washed with ethryl
acelaie, and dried 1o give 0237 g of 4-(4-chloro-2-Buoro-
-Ilydmxy-phenyhmmo)-S.G-dmelhnxy-qnmohne-B—
decamposcd);

as 1 solid, mp 240° C. (| mass
spectrum (electrospray, mlc)' M+H 373.9.
EXAMYLE 244
4-{4-Chloro-2-fluoro-5-hrydroxy-phenylamine)-6,7,
8 trimert inotine-3- carbaitri}

A mixture of 0279 g of 4-chloro-6,7 B-trimethoxy-3-
quinolinecarbonitrils, 022 g of the methyl catbonate of
4-chloro-2-finom-5-hydroxy-mniline, and 15 ml of ethoxy-
wothancl was stirred under nitrogen, at reflux lemperature for
30 minuies. The mixture was cooled and added to 100 mi of
water. To this mixtare was added sodium carbanate to pH 9.
Ths product was collocted, washed with water, and dried.
‘The solids thus obtained were dissolved in a mixture of 30
ml of methyl alcohol and 20 ml of acetone. To this mixture
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was added 1.5 ml of 28-30% ammoninm ide sohi-
tion. The mixture was heated at 50° C. for 30 minutes and
mwd.mpmdutwneolhmd.wuhﬂhrilhﬂhyl
acotate, and dried to give 0.162 g of 4-(4-chloro-2-finom-
5-hydroxy-phenylamino)-6,7,8-trimethoxy-quinoline-
3-carbonilrils as & solid, mp 223-225" C.; mass spectram
(EI, m/ex M 403.0731.

EXAMPLE 245
4-(-Hydroxy-2-methyl-phenylaming)-6,7-
ydeony 2 ey gy emion):

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-
quinolinecarbaonitrile, 0.123 g of 3-amino-o-cresol, 20 mg of
pyndmellydmchlondn,lnd 10 ml of athoxyethanol was
stirred undar ndtrogen, at reflux temperature for 30 mimtes.
The mixtiure was cooled and added to 40 ml of water. To this
mixiore was added sodiom carbonate snd concentrated
hydrogen chioride to adjust pH 10 7. The product was
callected, washed with water, and dried to give 0.174 g of
4-@-hydmzy-!—melhyl—pllenyllmmn)-G.T-dmethoxy-
as & solid, mp 255-257° C.; mass

npuuum {olociraspray, m/e): M+H 335.9.

EXAMPLE 246
4-(2-Hydroxy-6-methyl-phenylamino)-6,7-
Hydroxy-6 mothyl phenyluming)-

A mixtue of 0.249 g of 4-chloro-6,7-dimethoxy-3-
quinolinecarbanitrile, 0.123 g of 2-amino-m-cresol, 20 mg
of pyridine hydrochlaride, lnlemldalluyuhmlw-
stirred under nitrogen, at reflux temperature for 30 mimites.
The mixture was coaled and added to 40 ml of water. To this
mixture was added sodinm csrbonate and concentrated
hydrogen chlaride to adjmst pH to 7. The product was
callected, washed with waler, and dried 1o give 0216 g of
4-(2-hydroxy-6-methyl-phenylamino)-6,7-dimethoxy-
quinoline-3-carbonitrile as & solid, mp 245-247° C; mass
spectrum (olectrospray, m/c): M+H 336.1363.

EXAMPLE 247
mqmvwﬁmmywy

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-
qmmhuu:bmlmb,o.ﬂﬁgo[}immhmmde 20 mg
of pyridine bydrochloride, and 10 m! of ethoxyethanol was
stirred undar nilrogen, at reflux tsmperatre for 30 mimites.
The mixture was cooled and added to 40 ml of water. To this
mixture was added sodinm carbonate and comcentrated
bydrogen chiorids o adjust pH to 7. The product was
collected, washed with water, and dried to give 0321 g of
3-(3-cyano- 6,7-dimsthoxy-quinolin-4-ylamino)-benzamids
as a solid, mp 253-255" C,; mass spectrum (elactrospray,
mfe): M 349.1301.

EXAMPLE 248
4-(3-Bromo-4-methyl-phenylamino)-6,7-dimethoxy-
incline-3-carbomitrid

A mixture of 0249 g of 4-chloro-6,7-dimethaxy-3-
quinolinecerbanitrile, 0.186 g of 3-bromo-4-methrylaniline,
zomgofpyndiuhydmchbnh.mdmmlohwml-
nol was stirred under mitrogen, at reflux temperature for 30
_mimutes. The mixture was cooled and added to 40 ml of
‘water. To this mixture was added sodinm carbonate and
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conceatrated bydmgen chloride o adjust pH to 7. The
product was callected, washed with waler, and dried © give
0286 g of 4-(3-bromo-4-methyl-phenylamino)-5,7-
dimethaxy-quinoline-3-carbonitrils as & solid, mp 292-294*
C.; mass spectrum (FI, m/e): M 357.0446.

EXAMFLE 249

4-(3-Chloro-4-hydraxy-pheaylantipo)-6,7-

dimeth inoline.3-casboniirile

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-
quinolinecarbonitrile, 0.144 g of 4-amino-2-chlorophenol,
20 mg of pyridine hydrochtoride, and 10 ml of cthoxystha-
nol was stirved under nitrogen, at refhx for 30
mimites. The mixture was cooled and added to 40 ml of
water To this mixinre was added sodivm carbonate and
concentrated bydmogen chloride o adjust pH to 7. The
product was collected, washod with water, end dried to give
0.256 g of 4-(3-chloro-4-hydroxy-pheaylamino)-5,7-
dimethoxy-quinoline-3-carbonitrile as a ackid, mp 230-232°
C; mas3s spectrum (HI, m/e): M 355.0719.

EXAMPLE 250

6, 7-Dm¢holy-4-(2-mhyln:lh;fnyhm}
-3-carboni

A mixture of 0249 g of 4-chloro-6,7-dimethoxy-3-
quinolinecarbonitrile, 0.139 g of 2-(methylmercapio)aniline,
20 mg of pyrictine hytrochloride, and 10 ml of ethoxyetha-
no] was stirmed under nitrogen, at reflux temperture for 30
mimtes. The mixturs was cooled aod added o 40 ml of
wator. To this mixture was added sodium carbonate and
cancentrated bydrogen chloride to adinst pH to 7. The
product was collected, washed with water, and dried to give
0.184 g of 6,7-dimethoxy- 4-(2-methylsulfanyl-
phenylamino)-quinoline-3-carbonitrile as a solid, mp
245-247" C.; mam spectrom (EIL m/e): M 351.1051.

EXAMPLE 251
Methyl 2-{dimathylaminomethylencaming)-4,5-
diethoxybenzoate

To u stirred solution of methyl 2-amino-4,5-
diethoxybenzoate (4.79 g, 20 mmol) in 20 ml of DMF at 0°
C. was adided phnaphorous cxychloride (224 ml, 24 mmel)
during 15 m. The mixture was warmed to 55* C. and stirred
far 45 m_ The resulting sohution was dihnted with methylené
chloride, coaled to 0° C., and treated with 80 ml of pxe-

cooled N/1 mﬁumhy&mbdnnn;im.'lhmcm:r
upnnlnd wished at 0° C. with with water. Tha

1,4-Dihydroquinoline-6, 7-diethoxy-4-oxo-3-
carbonitrile

To a stirred solution of a-butyllithium (17.6 ml of 25 M
in hexane; 44 mmol) in 25 ml of THF at -78° C. was added
asolution of aceionitrile (2.35 ml, 45 mmol) in 44 mi of THF
during 10 m. Afier stirripg at —78° C. for 15 m, the mixture
was treated with a solution of ethyl
2-{dimethylaminomethyleneamino)-4,5-diethoxybenzoate
(5.53 g, 19.8 mmal) in 30 m] of THF during 30 m. After 30
m at —78" C. the mixture was treated with 5.7 ml (100 mmal)
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stirred in water, and the resulting precipitats was filtered off,
washed with water, and dried to give 4.01 g of off-white
solid; NMR (DMSO-d,) d 8.58(s, 2-H).
EXAMPFLE 253
4-Chloro-6,7-disthoxy-3-quinolioecarbonilrile
In the manner of Example 115 treatment of 1,4-
dihydrogquinoline-6,7-disthoxy-4-oxo-3-carbonitrils with
a0 Phosphorous oxychiloride gave the title compound as & pink
lnlid. mp 170-175° C.
EXAMPLE 254
4{3-Chloro-¢-(phenylthio)pheaylamino]-6,7-
disthoxy-3-quinolinecarbonitrile

In the manner of Exampls 105 reaction of 4-chloro-6,7-
diethoxy-3-quinolinecarbonitrile with 3-chloro-4-
(pbenylthio)ariline gave tbe tithe compound s & taz solid,
mp 88-94° C.

EXAMPLE 255
4-[3-0_:10:0-4—(phmyl|.hin)phmyhmim]-6.1-
Simeth 3. quinoli bonitrile
In the manner of Example 105 reaction of 4-chlom-6,7-
dimethoxy-3-quinolinecarbonitrile with 3-chloro-4-

{(phenylilio)aniline gave the title compound as a tan solid,
mp 124-130° C.

EXAMPLE 256
4—(3-(]:ho+ﬂn?mp_hmﬂmigo}6,7-dicthuy-3-
quinolisecarbonitrile

In the manner of Example 105 reaction of 4-chloro-6,7-
diethoxy-3-quinolinecarbonitrile with 3-chloro-4-

3 finoroaniline gave the title componnd as an off-whrite solid,

mp 194-198° C.
EXAMPLE 257
Mbbmyhnﬂm)-@.’l-d'mbw-s-
quinalinecarbonitrile

In the manner of Example 105 reaction of 4-chloro-6,7-
diethoxy-3-quinolinecarbonitrile with

BWWMhﬂnmpomdumoﬂ-
white solid, mp 191-194° C.

EXAMPLR 258
W-Mahquhn.yhmim}-_dﬂ-dhmoxy-a-
quinolinecarbonitrile

In the manner of Example 105 reaction of 4-chloro-6,7-
diethoxy-3-quinolinecarbonitrils with N-methylaniline gave
the tille compomnd sy a tan salid, mp 153-155° C.

EXAMPLE 25%
quinolinecarbonitrile

In the magoer of Example 105 reaction of 4-chloro-6,7-
disthoxy-3-quinolimecarbonitrile with aniline gave the tifls
compound as a lan solid, mp 168-170° C.

EXAMPLE 160
4(4-Fluorophemylaminc)-6,7-disthoxy-3-
inolinecarbogitrile

In the manner of Example 105 reaction of 4-chloro-6,7-
diethoxy-3-quinolinecarbonitrile with 4-fluoroaniline gave

of acotic acid and evaporated to dryness. The residuc was the tille compound as a tan solid, mp 177-181° C.
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EXAMPLE 261

4-(4-Fluoro-2-methylphenylamins)-6, 7-diethoxy-3-
snolinecarbomitrile

In the manner of Example 105 reaction of 4-chloro-6,7-
diethoxy-3-quinolinccarbonitrile with 4-fluoro-3-
methyh.m']:mglwﬂmhﬂsmpnnlulunlolﬂ.mp
105-108" C.

EXAMPLE 262
4-(3-C1|lnrupl_:=nylmim)-§.7-di=|hoxy-3-
quinolinecarbonitrils

Tn the mannex of BExample 105 reaction of 4-chloro-6,7-
dizthoxy-3-quinolinecarbonitrile with 4-flunroaniline gave
the tiflo compound as a tan solid, mp 188-190° C

EXAMPLE 263
4-(3-Flumopl_:m!l|mim)-6.1-diﬂthm-3-
quinolinecarbonitrila

In the manner of Bxample 105 reaction of 4-chlore-6,7-
dicthoxy-3-quinolinecarbomitrile with 3-flooroaniline gave
the tiile compound as a tan solid, mp 192-195° C.

EXAMPLE 264
4-(3-Aminophenylamino)-6,7-dimethoxy-3-
quinolinecarbonitrile

A stirred mixture of 4-chloro-6,7-dimethoxy-3-
quinolinecarbonitrile (3.73 g, 15 mmol), 1,3-
diaminobenzene (4.86 g, 45 mmal), pyridine (1.21 ml, 15
mmo]), and 45 mi of etheyethanal was refluxed for 30 m,
cooled snd sticred with aqueons sodinm bicarbonate. The
resulting solid was fltered, washed with water, and dried.
Recrysallization from ethanol gave a brown solid, mp
222-228° C.

EXAMPLE 265
H&Aﬂtﬂniﬁpbnyhnﬁnn)-&,?—dimﬂmy-}

To a stirred nlnmn of 4-(3-aminophenylamino)-6,7-
dimethoxy-3-quinohinecarbaaitrils (0.96 g, 3.0 mmol) in 9.0
mi of acetic acid at 25" C. was added 0.85 ml (9.0 mmol) of
acotic anhydride. Aficr 2 h the solution was evaporated to
dryness, and the residue was stirred with methanol, This
salution was evaporated, and the residus was recrystallized
from ethanol to give 050 g of amber solid, mp 147150 C.

EXAMPLE 266
4{3-(2-Butynoylamino)phenylamino)1-6,7-
dimethoxy-3-quinalinecarboniirile

Isobutyl chloroformate (0.26 ml, 2.0 mmol) and
N-methylmorpholine (022 mi, 2.0 mmol) were added to an
ice-cold solution of 2-butynoic acid (0.21 g, 2.5 mmol) in
85 ml of THF. Aftor 10 m a suspension of 4-(3-
sminophenylaming)-§,7-dimethonty-3-quinnlinecarbonitrile
(032 g, 1.0 mmol) in 65 ml of THF was added, and the
resulting mixtome was stirred at 25° C, for 16 h and diluted
with water. The resulting solid was fitered off, washed with
water, dried, and recrystallised from methanol to give 0.12
g of off-white solid, mp 193-196° C.

EXAMPFLE 267
43-(Hydroxyme thyDphenylamino}-6,7-dimethoxn-
3 quinol boaitril

A stirred mixture of 4-chloro-6,7-dimethoxy-3-
quinolinecarbonitrile (7.46 g 30 mmol), 3-aminobenzyl
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llcvhnl('l.”g.ﬁﬂmml).wndme (243 ml, 30 mmoal), and
90 ml of sthoxyethanol was refluzed fir 5 h, cooled.and

stirred with aqueons sodinm bicarbonaio. Therullun;nhd
was flltered, washed with water, and dried.
ﬁommelhmlgwenbmwnwlﬂ.mp!iﬂ-?ss"

EXAMPLE 268
43-{Chloromethyl}pherylamino}-6,7-dimethoxy-3-
oolinecarbogitrile

To 14 ml of DMF was added phosphorous trichloride
{0.70 ml, 8.0 mmol) with stirriog st 25-30* C. After 60 m,
the mixture was cooled to 0° C., and s suspeoxion of
4-[3-(hydroxymet.hyl)phcnylam:no]-6 T-dunelhoxy-s-
quinolinecarbonitrile (1.34 g, 4.0 mmol) in 6 ml of DMF
was added. The mixinre was warmad to 25° C., atirred 15 m,
recooled in ice Iutl:. and partitioned with msthylr.ns
chloride-aqueous sodiom bicarbonats. The orgamic lsyer
was washed with water, dried, and concentrated 10 give 1.15
gofunmhrnlid;M(CDG,)ﬂtﬂ(s.CH,ﬂ).

EXAMPLE 269
4-[3-(Ac=lyllhom:thyl)phmyhmo]-6.1-
dimethoxy-3-quinolmecarbonil

To a stirred solution of 4-[3-(d:lomn¢l.hyl)phlnylmno]-
6,7-dimethoxy-3-quinclinecarbanitrils (0.97 g, 2.7 mmeol) in
5.4 ml of DMF was sdded potassium thioacetate (.93 g, 8.1
mmol) at 25* C. After 30 m the mixiure was partitioned with
methylene chloride and water. The organic layer was washod
with water, dried, and concentrated. The residue was recrys-
tallized from ethyl acotaie to give 0.43 g of yellow solid, mp
172ATr C.

EXAMPLE 270

4 3-(Thiomethyl)phenylamino]-6,7-dimethoxy-3-
quinolinecarbomitrile

A stirred mixture of 4-[3-(ucclyllhmmlthyl)

ino}-6,7-dimethoxy Q=
g 3.13 mmol), 12.5 ml of concentrated ammomium
hydroxide, 63 ml of ethanol, and 32 ml of DMF was heated
at 85 C. for 2.5 h and then concentrated to dryoess. The
residue was partitioned with methylens chloride and water,
Ths organic layer was washed with waiter, dried, and con-
ceatrated. The residus was subjected to chromatogyaphy on
silica gol with methylens chloriie-ethyl acetate-methanol to
give an off-white solid; mass spectrum (electmspray, m/e)
M+H 3521,

EXAMPLE 271
2-(Dimethylamino-methylencaming)-3-methoxy-
benzoic acid methyl ester

A reaction mixtere of 5.0 g (299 mmel) of 2-amino-3-
methoxy-benzoic acid in 25.0 mL of DMF-DMA wes heatod
at 100-105" C. for 2.5 hr, and then the solvent was removed
o give a red- pupls viscous oil. After standing in a
refrigerator, the ofl solidified to give 5.8 g of the product as
a rod-purpls solid in 82.8% yicld, mass spectrum
(electrospray, m/s): M+H 236.9

EXAMPLE 272
1,4-Dihydro-8-methoxy-4-ox0-3-
quinolinecarbopitrile

To 35.0 ml, of THF was added 26.6 mL (66.4 mmol) of
n-Buli solution during 5 min at -78° C. Tb the stirred
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solution was added a solntion of 3.55 mL (67.9 mmol) of
CH,CN in 65 mL of THF during 10 min which time the
lﬂuthnhamwimmmdthnmﬁmndwlﬁ:
for 1S minat -78° C. To the was added a sohution
of 5.8 g (24.5 mmol) of 2-(Dimethylamino-
methylencaming)-3-methoxy-beazoic acid methyl ester in
45 mL of THF during 30 min, and then coatimed to stir 30
min &t -78° C. during which time the mixture

became clear. The solution was quenched with 8.5 mL. of
HOAc. The resnlting thick shirry was stirred and warmed to
room temperature. After most of the solvent was svaporated,
the residue was diluted with cold water. The separate solid
was collected by filiration and washed with water. After
drying in vacuo, this afforded 3.8 g of ths product as an off
white solid in 77.6% of yield, mp. 270° C. (dec.), mass
spectrum (electrospray, m/A): M+H 201.1

EXAMPLE 273

+Chloro-8-mett 3-quinalinecarbonitsil
A mixture of 3.8 g (19 mmol) of 1,4-dihydro-8-methoxy-
4-axn-3-(uinclinecarbonitrils and 40 mL of pbosphorous
oxochloride and 5 drops of DMF was refluxed for 0.5 hours
The mixture was evaporated to dryness and diluted with
hexanes. The solid was collocted and mixed with cold dilnte
sodium carbonats solntion and extracted several times with
cthyl acetate. The organic layer wes drded over sodium
sulfnte and filtared through a pad of silica gel. Removal of
lhc solvent gave 3.8 g of 4-chloro-8-methoxy
as an off whits solid n 91% yield,

mass spectrum (electrospray, m/e)y: M+H 219.1.
EXAMPLE 274

q@-nmmghqyl)mim:!-a-mﬁbq-a-
quinolinecarbonitrile

Anlnmufm.omg(l.Smmnl)qudﬂnm-s-
, 309.7 mg (1.8 mmol) of
}bmnnﬂmnnﬂlﬁ.:lmg(ljmmol)ofpyndmnhydm-
chiorids in 15 ml of 2-ethoxyethanol was refluxed under
pitrogen for 0.5 bours. The solvent was removed and the
residue was dilnted with water followed by neutralization to
pH 7-8 with diloted sodivm cerbomate solution. The pre-
cipitate was collected and washed with ether and dried in
vacuo to give 476.1 mg (89.5%) of the product as a yellow
salid, m.p. 210-212° C.; mass spactrum (slsctirospray, m/c):
M+H 353.8, 3558.

EXAMPLE 275
H#Glco-z-ﬂumo-phmylmn)-ﬂ-mﬂhnly-
quinoline-3-carbonitrile

Using an amalogous procedure to that described in
Example 274. A reaction mixtare of 328.0 mg (1.5 mmol) of
4-chloro-8-methoxy-3-quinolinecarboritrile, 1733 mg (1.5
mmal) of pyridine hydrochlorids and 240.0 mg (1.7 mmal}
of 2-flnoro-4-chloro-aniline in 15 mL of 2-sthoxyethanol
'was hoated at 100° C. for 2 hr After the work up, 4313 mg
{87.9%) of the product was cbtained as an off wiits solid,

mp. 127° C. (dec), mass spectrum (electrospray, m/s): @

M+H 327.8, 3299.
EXAMPLE 276
4-(3-Hydroxy-4-methyl-phenylamino)-8-methoxy-

Using an procedure to that described in
Example 274, A reaction mixture of 328.0 mg (1.5 mmol) of
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4-chlor-8-methoxy -3-quinolinccarbonilrile, 1733 mg (1.5
mmol) of pyridine bydrochloride and 203.2 mg (1.7 mmol)
of 3-hydroxy-4-methyl-aniline in 15 ml. of 2-ethoxyethanol
was heated at 100° C. for 1.5 br. Afier the wark up, 407.7 mg
{89.4%) of Lhe product was obtained as a yellow solid, m.p.
;“49-9150' C., mass spectrum (clectrospray, m/e): M+H

EXAMFLE 277
4-(3-Dimethylamino-phenylaminn)-8-methoxy-
inoline-3-carbonitril

Using an amalogous procsdure to that described in
Example 274. Ammoﬂﬂmmg(l 1 mmol) of
4-chloro-8 233 mg (30
mmol) of pyridine and 261.4 mg (1.25 mmol) of
3-dimethylamineaniline hydrochloride in 10 mL of
2-cthoxyethanol was heated at 100° C. for 1.5 br. The work
wp gave 294.8 mg (73.4%) of the product as a deop greenish
yollow solid, m.p. 222-225° C., mass spectrum
(slectrospray, mve): M+H 319.0.

EXAMPLE 278
4-(4-Bmmo-3-h_ydn.uy-phmyh:!ﬁ|_m)-8-melhouy-
quinoline-3-carboritrile

Using an analogous to that described in
Exampla 274. A reaction mixture of 250.0 mg (1.1 mmol) of
4-chlom-8-methoxy -3-quinotinecarbomitrile, 131.7 mg (1.1
mml)nfpyndmlhydmdlhndsmdm1mg(13mmol)

of 4-bromo in 10 mL of 2-ethoxyethanol
was beated at 100° C. for 1.5 br. The work up geve 374.1 mg

(88.6%) of the product as a pink solid, mp. 146" C. (dec),
mass spectrnn (electrospray, m/e)-M+H 369.9.
EXAMPLE 279

4(3-Hydroxy-4-methoxy-pherylaminc)-§-methoxy-
quinoline-3-carbomitrile

Usiog an to that described in
Example 274. A reaction mixture of 200.0 mg {0.92 mmol)
of 4-chloro-8-methoxy-3-quinolinecarbonitrile, 105.7 mg
(0.92 mmol) of pyridine hydrochloride and 140.6 mg (1.0
mmol) of 5-amino-2-methoxy-phenol in 10 mL of
2-ethoxyethanol was heated at 100° C. fior 2 br. The wark up
gave 261.6 mg (89.0%) of tho product as a decp yollow
solid, m.p. 138-140° C., (dec.), mass spectrum (plectrospray,
m/e): M+H 3219.

EXAMPLE 280

8-Mothoxy-4-(2,4,6-triffluoro-phanylamino)-
quinoline-3-carbonitrile
Using an to that described in
Example 274. A reaction mixture of 200.0 mg(0.92mmnl)

pyridine hydrochlorida and 148.6 mg (1.0
mmol) of 2,4,6-trifluoro-aniline in 10 mL of
2-cthoxyethanol was heated at 100° C. for 2 hr. The work up
gave 112.6 mg (37.4%) of the product as a yellow solid, m.p.
297° C. (dec), mass spectrum (electrospray, m/jo): M+H
330.0.

EXAMPLE 281
4-(3-Hydroxy-4-methyl-phenylamine)-7-methoxy-
quinoline-3-carbonitrile

To a2 suspension of 200 mg (0.91 mmol) of 4-chloro-7-
methoxy-3-quinolinecarbonitrile and 135.5 mg (1.10 mmol)

6+
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of 5-aminn-o-cresol in 10 mI.. of 2-ethoxy ethanol was added
105.6 mg (0.91 mmol) of pyridine hydrochloride. The
rosulting resction mixtnme was refluxed for 1 hr, and then the
salvont was removed to give a residue. To the residus was
added about 30 mL of waler and neutralized to pH 7-8 by
addition of diluted sodinm carbonate solution. The precipi-
tate was collected by filtration and washed with water and
other. Afier drying in vacuo, this afforded 277 mg (99%) of
the product as s yellow solid, m.p.»250° C., mass
(clectrospray, m/a); M+H 305.9.

EXAMPFLR 282

4-(4-Chloro~2-finoro-5-hydroxy-phenylamioo)-7-
methoxy-quinoline-3-carbonitrile

Tho method of 281 was used with 218.6 mg (1.0
mmol) of 4-chloro-7-methoxy-3-quinolinecasbonitrile,
263.5 mg (1.2 mmpol) of the aniline and 115.6 mg (1.0 mmol)

of pyridine hydrochloride in 10 mL of 2-sthoxyethanol. This
afforded a red oil residuc. To the residue wers added 10 mlL
of methanol and 1 ml of NH,OH (28-30%). The rasulting
mixhire was heated at 50° C. for 30 min, and then the salvent
was romoved o give a residue, To the resiine was added
water The separated solid was collscted by filiration and
washed with water and ether/othyl acetate (1:1). Afier drying
in vacuo, 142.1 mg (41.4%) of the product was cbixined as
a brown solid, m.p, 240° C. (dec.); mass (electroxpruy, m/e):
M+H 3439, M58,

EXAMPLE 283
4-(4-Chloro-2-flacro-phenylamino)-6-methoxy-
quinoline-3-carbonitrile

The method of 281 was used with 218.6 mg (1
mmol) of 4-chloro-§-methoxy-3-quinolinecarbonitrile,
174.7 mg (1.2 mmol) of 4-chloro- 2-fluoro-aniline and 115.6
mg (1 mmol ) of pyridine b ide in 10 mL of
2-ethoxyethanol. This affiorded 3198 mg of the product as &
“315“"9‘.' ;111% m.p.>250° C., mass (elcctrospray, m/e): M+H

EXAMPFLE 284
4-(3-Hydraxy-4-methyl-pheaylamino)-6-mathoxy-
quinoline-3-carbonitrile

To a sespension of 218.6 mg (1.0 mmol) of 4-chloro-6-
methoxy-3-quinolinecarbonitrile and 147.8 mg (120 mmol)
of 5-amino-o-crmanl in 10 ml. of 2-sthoxyethano] was added
115.6 mg (1.0 mmol) of pyridine hydrochloride. The resuli-
ing rosction mixture was refluxed for 1 by, and then the
salvent was removed to give a residus . To the residue was
added shout 30 oL of water and neutralized to pH 7-8 by
addition of diluted sadium carbanate solution. The precipi-
tate was collected by filtration and washed with water and
ether. After drying in vacmo, this afforded 2783 mg (91%)
of the procuct as g yellow solid, m.p>250" C. (dec.), mass
(clectrospray, m/e): M+H 305.9.

EXAMPLE 285
4-(4-Chlor-2-flunro-5-hydroxy-phenylamino) -6-
% inoline3-carbonitrile

The method of Example 252 was vsed with 218.6 wg (1.0
mmol) of 4-chlorg-§-methoxy-3-quinolinecarbonitrile and
263.5 mg (1.2 mmol) of the aniline (cat B00906) in 10 mL
of 2-cthoxyethanol was added 115.6 mg (1.0 mmol) of
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pyridine frydrochloride. This affiorded & dark oil residue. To
the residoe wes added 10 ml. Of methanol and 1 ml. of
NH,OH (28-30%). The resulting mixture was beated at S0°
C. for 30 min, and then the solvent was removed and the
residue was tritorated with water and ether in an ico bath,
The wolid was Altered off and washed with water
and ecther. Afier drying in vacuo, 832 mg (24.2%) of the
product was obtained as a light brown solid, m.p.

C., xam {clectrospray, m/e): M+H 343.8, 458,

EXAMPLE 286
4.5 Dicklom + ycosy-phecylaminn)-6.7-
Dicklono-4- byceazy-gher

Ammmmmdm1m;(1mml)of+=hluo-6.
‘7-dimethoxy-: mg (12 mmol)
ofdmn—&ﬁ-d:dhmphmlndﬂiﬁmg(l mmol) of
pyridine hydrochloride in 10 ml. of 2-ethoxyethancl was
reffuxed under N, for 1 hr. After removal of the solvent, the
residne was diluted with water and neutralized to pH 7-8
filtcred and washed wilth water and ether/ othyl acetats (1:1).
ABexr drying in vacuo this yiskied 346.7 mg (88.8%) of the
product as & yellow eolid, m.p.>250" C., mess (electrospray,
m/e): M+H 3898, 391.8.

EXAMPLE 287
4-(2-Hydroxy-4-methyl-pbenylaming)-6,7-

Using an amalogous procedure to that dascyibed in
Example 286, 248.7 mg (1 mmol) of 4-chloro-6,7-
dimethoxy-3-quinolinecarbonitrile in 10 mL of

and in the presence of 115.6 mg (1 mmol)
of pyridine hydrochloride was reacted with 147.8 mg (12
mmol) of 6-amino-m-cxresol to give 287.5 mg (85.8%) of the
product as a Light brown solid, m.p.>250° C., m=
(clectrospray, mje): M+H 335.9.
EXAMPLE 288

4-{4-Hydroxy-3,5-dimethyl-pheaylamino)-5,7-
ydrooey-3,5-dicnethyl gheaylami

Using an amalogous procedure to that described in
Exampla 286, 248.7 mg (1 mmol) of 4-chlaro-6,7-
dimethoxy-3-quinolinecarbonitrils in 10 mL of
2-cthoxyethanal and in the presence of 115.6 mg (1 mmol)
of pyridine b ide was reacted with 164.6 mg (12
mmo]) of 4-amino-2,5-dimethylphenol to give 232.9 mg
(66.7%) of the product as a light brown solid, m.p. 234-236°
C., mass (electrospray, m/e): M+H 348.9.

EXAMFLE 289

4-(3-Cyann-6,7-dimethoxy-quinnlin-4-ylamino)-
benzamide

Using an analogous procedurs io that described in
Example 285, 248.7 mg (1 mmol) of 4-chloro-6,7-
dimethoxy-3-quinolinecarbonitrile in 10 mL of
2-ethoxyethancl and in the prasenca of 115.6 mg (1 mmol)
of pyridine hydrochloride was reacted with 163.4 mg (12
mmnl)of4—nmm-bmnnnhtopw2557m;(73.4’)of
the product as a light yellow solid, mp>250° C, mass
(clectrospray, m/e): M+H 348.9.

EXAMPLE 290

4-(5-Ctiloro-2-hydroxy-pheaylamino)-6,7-
dimethoxy-quinoline-3-carbonitrile

Using an 1o that degeribed in
Example 286, 248.7 mg (1 mmol) of 4-chloro-6,7-

203
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dimethoxy-3-quinolinecarbonitrile in 15 mL of
Z-ethoxyethanol and in the presence of 115.6 mg (1 mmal)
of pyridine hydrochloride was reacted with 1723 mg (1.2
mmol) of 2-smino-chlorophenol to give 326.4 mg (91.9%)
of the product as a yellow solid, m.p>250° C, mass
(alectraspray, mj): M+H 355.8.

EXAMPLE 291
4-(3,5-Dibromo-4-hydroxy-phenylaminn)-4,7-

Uning an to that described in
Bxamplo 286, 248.7 mg (1 mmol) of 4-chioro-6,7-

dimethoxy-3-quinolinecarbonitrile in 15 mL of 15

2-cthoxyethanol snd in the presence of 115.6 mg (1 mmol)
dpynﬁmhyd:ndhnﬁwuchdwﬁhmsm;(lz

of 4-amino-2,5-dibromophenol to give 427.1 mg
(Uzls)ofﬂ:wodndul gy solid, m.p.>250" C., mass
(clectrospray, m/e): M+H 479.7, 481.6.

EXAMPLE 292

4-{4-Hydroxy-2-methyl-phenylamino)-6,7-
dimethoxy-quinoling-3-carbonitrila

2
Using a1 amalogous procedure to that described in

Example 286, 248.7 mg (1 mmol) of 4-chloro-6,7-
dimethoxy-3-quinolinecarbonitrile in 15 mL of

2-ethaxyethanol and in the presence of 115.6 mg (1 mmol)

86
dimethoxy-3-quinolinecarbonitrile, in 15 mL of
2-cthoxyethanol and in the presence of 115.6 mg (1 mmal)
of pyridine hydrochloride was reacted with 147.8 mg (1.2
mmol) of 2-amino-p~crosal to give 315.0 mg (94.0%) of the

s product as a yellow solid, m.p. 198-200° C., mass

(clactrospray, m/c): M+H 2358,
EXAMPLE 296

4(2-Chloro-4-brydroxy-pheaylamino) -6,7-

Using an apalogous procedure to that described in
Examplo 286, 248.7 mg (1 mmol) of 4-chloro-6,7-
dimethoxy-3-quinolinecarbonitrile in 15 mL of

1 and in the presence of 115.6 mg (1 mmal)
of pyridine hydrochloride was reacted with 270.1 mg (1.5
mol)of4-nmm-3—dﬂomphml|nm2992mg(843§)

as a bight brown solid, m.p.>250° C., mass
(ebarqny. m/e): M+H 355.8, 357.8.

EXAMFLE 297
2-(3-Cyano-6,7-dimethoxy-quinolin-4-ylamino)-
bexzamide

Using an analogous 1o that described in
Example 286, 248.7 mg {1 mmol) of 4-chloro-6,7-
dimethoxy-3-quinolinecarbonitrile in 12 mL of
2-ethoxyethanol and in the presence of 115.6 mg (1 mmol)

of pyridine bydrochinride was reacted with 1478 mg (1.2 3 of pyridine hydrochlorifle was reacted with 177.0 mg (13

mmal) of 4-amino-m-cresol to give 304.6 mg (90.9%) of the
product &3 8 salmon solid, m.p.>250° C., mass (clectraspray,
m/e): M+H 335.9
EXAMPLE 293
6,7-Dimethoxy-4-(pyridin-3-ylmmino)-quinoline-3-
carbonitrile

Using an procedure to that described in

mol)ofmihnnﬂmdnmgwmms(ﬂlﬂ)ofthn

6 7-D|muhmy-4-(4-me|hyl-ﬂhnyl-2h=ndmm)-
quinoline-3-carbanitrile

Using an to that described in

analogous
Example 286, 248.7 mg (1 mmol) of 4-chioro-6,7- 40 Example 286, 248.7 mg (1 mmol) of 4-chloro-6,7-

dimethoxy-3-quinolinecarbonitrile in 15 mL of

2-othoxysthanol and in the presence of 115.6 mg (1 mmol)
of pyridine bydrochioride was reacted with 112.9 mg (1.2
mmol) of 3-amino-pyridine to give 60.6 mg (19.8%) of the
product as an ornge
(clectrospray, m/e): M+H 306.8.

EXAMPLE 294
6.7-Dimethoxy-4-(3-methylsulfanyl-phenylamino)-
quinofine-3-carbonitrile

Using an procedore 1o that described in
Example 286, 248.7 mg (1 mmol) of 4-chloro-5,7-

solid, m.p. 231-233° C., mass ¥ (95.2%) of tho product as 2 yellow

dimethoxy-3-quinolinecarbonitrile in 12 ml. of
thanol and in the presence of 115.6 mg (1 mmal)

of pyridine hydrochloride was reacted with 1!1.01:3(13
of 4-(methrylmercapto)aniline to give 334.1 mg

solid, m.p. 235-237°C,,
mass (electrospray, m/e): M+H 3519, 35?..9, 3538, 354.9.

EXAMPLE 299
4-{4-(2 Hydraxy-cthyl)-phenylaminc]-6,7-
H(3-Hydroxy-cthyl) ghenylumin]

Using an analogous to that described in
Example 286, 248.7 mg (1 mmol) of 4-chlorp-6,7-

dimethoxy-3-quinolinecarbonitrile in 15 mL of ,, dimethoxy-3-quinolinecarbonitrile in 12 mL of

z-elhoxyulhmlmdmdumotussmg(lmmnl
hydrochloride was reacted with 167.1 mg (1.2
mnnl)of:i-(mﬂllyllhlo)mil:nnhpwmimg(ﬂlﬁ)of
the product as an off white solid, mp.>250° C, mass
(clectrospray, m/e): M+H 351.9.

EXAMPLE 295
4-(2-Hydroxy-5-methyl-phenylamino)-6,7-
Using an 1o that described in
Example 286, 248.7 mg (1 mmol) of 4-chlorn-§,7-

2-othoxyethano! and in the presence of 115.6 mg (1 mmol)
of pyridine hydrochloride was reacted with 178.3 mg (1.3

of 4-aminophensthyl alcohol to give 3278 mg
(93.9%) of the product as an off while yellow salid, m.p.

208-210° C., mass (clecirospray, m/e) M+H 3499,

EXAMPLE 300
quinoline-3-carbonitrils

Using an analogous procedure to that described in
Example 286, 248.7 mg (1 mmol) of 4-chloro-6,7-
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dimethoxy-3-quinolinecarbonitrile in 12 mL of
thanal and in the presence of 115.6 mg (1 mmal)
of pyridins hydrachlorids was reacted with 210.0 mg (1.3
mmol) of 4-aminoresoreinol to give 330.4 mg (98.0%) of the
product as a deep purple solid, m.p.>250° C., mass
(electrespray, micx M+H 337.9.

HXAMPLE 301
Ha{2-Hydromy-athyl)-pheaylaaninol 6,7-
thaxy-quincline-3-carbanitrile

Using an procedure to that described in
Example 286, 248.7 mg (1 mmol) of 4-chloro-6,7-
dimethoxy-3-quinolinecarbonitrile in 12 mL of
2-cthoxyethanol and in the presence of 115.6 mg (1 mmol)
ofpyndlmh,dlﬁd:bnbwmmdwnhlnsmg(l-S

alcobol o give 2184 mg
(644‘5) of the product ss a piok solid, m.p 159-162° C.
mam (clectrospmy, m/je): M+H 3499,

EXAMPLE 302
H}mmopbnyhmo)-s.'r-&hyd:my-s-
quinolinecarbonitrile

A stirred mixture of 4-(3-bromophenylamine)-§,7-
dmslhnxy-s-qmmhnnxbmmh (154 g, 40 mmol) and
100 g of pryridine was heated at 210° C. for 20
m, cooled to 0° C.,, treated with 100 ml of concentrated
ammoninm hydroxide, and concentrated to dryness. The
vesidue waa stimed with 1 L of water, and the resuiting amber
salid was fiinred off, washed with water, and dried; mass
spoctrum (elactrospray, m/c) M+H 356.1, 358.1.

EXAMPLE 303
4-(3-Bromophenyhmino)-6,7-di-n-pronoxy-3-
inolinecarbordtril

To a stirred mixture of 4-(3-bromophenylamino)-6,7-
dibydraxy-3-guinclinecarbonitrile (1.07 g, 3.0 mmol),
potassinm carbonats (1.66 g, 12.0 mmal), and 12 ml of DMF
at0® C. was added 1-iodopropanc (1.17 ml, 12.0 mmol). The
mixture was wanned v 25° C., stirred for 5 b, and thea
pmmedllﬂ'c.wuhemylmummmumg
HCl 1o give pH-8. The organic layer was soparatod, washed
with water, dried, snd concentratod. The residue was sub-
jociad o chromatography on silica gel with methylone
chloride-ethyl acetate-acetic acid o give an smorphous
solid; mess spectrum (electrospray, m/e) M+H 440.2, 442 2.

EXAMPLE 304
H&Mmﬂpﬁql):l‘l-l_ulyhmiqn}-&.?—dihym-
3-quinalinecarbomitile

A solution of 4-(3-bromophenylamine)-6,7-dibydraxy-3-
quinolinecarbomitrile (1.78 g, 5.0 mmol), dimethylaminopy-
ridine (60 mg, 0.50 mmoal), 5.0 ml of acetic anhydride, and
10 ml of pyridins was stirred at refinx temperature for 1.5 b
and concentrated to dryness. The residns was stirred with 50
ml of methanol, § ml of water, and sodifum bicarbonate (3.1
£ 25 mmol) it 25° C. fior 16 h and concentrated 1o dryness.
Ths residne was stirred with water ining acetic acid to
give pH~4-5, and the resalting solid was filtered off, washed
with water, and drind. A sohiticn of the resuiting salid in
THF was passed through a pad of silica gel; the filtrate was
concontrated to give a ten solid; mass spectrum

(cloctrospray, ma) M—H 396.3, 3983,
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EXAMPLE 305

4-(3-&'umqhnyhnﬂn0)—6.1—di—ﬂ-h1kny-3-

A stirred mixturs of 4-f(3-bromophenyl)-N-scetylamino}-
6,7-dihydroxy-3-quinolinecarboniirils (0.40 g, 1.0 mmol),
1-bromobutane (0.41 g, 3.0 mmol), potassium carbonats
(0.30 g, 2.2 mmal), and 2.0 ml of DMF waa stirred at 65-70°
C. fir 5 h, concentrated 10 dryness, snd purtitioned with
othyl scatata and water containing acetic acid to give pH-6.
The organic Ixyer was washed with water, drisd and con-
centrated. The: residue was stirmed with potassium carbonate
(055 g 40 mowol), and 10 ml of methanol st reflux
temperature for 60 m and then evaporaied to dryness. The
residus was partitioned with methylene chioride and water
saturated with carbon dicaide (pH~8-5). Tho crgavic Iayer
was scparated und washed with water, dried, and concen-
trated. A solution of the residus in 60:30:1 heptane-ethyl
acafats-acetic was filtered throogh a pad of silica pel. The
filtrate was evapocated to give sn smorphous wolid; mass
spectrum {(eloctrospray, m/e) M+H 467.9, 469.9.

EXAMPLE 306
4-Chlom-7-methoxy-3-quinolinecarbonitrile
In the manner of Exsmpls 115 treatment of 1,4-
dilydroquinolin-7-methoxy-4-oxo-3-carbonitrile with phos-

phorous oxychloride gave the title compound as & tan solid;
mam spectrum (clectrospray, m/ic) MeH 2192, 2212,

EXAMPLE 307
4-{4-Chioro-2-fiuorophenylamine)-7-methoxy-3-
inolinecarbomitriie

In the manner of Example 274 roaction of 4-chloro-7-
methoxy-3-quinolinecarbonitrile with 4-chloro-2-
finoroaniline gave the tifle compound as an amber solid, mp
208-210" C.

EXAMPIE 308
4-{4-Chloro-2-finorophenylaminn)-7-frydraxy-3-
inolinecarbonitrile

In the manner of Example 302 reaction of 4-(4-chloro-2-
fluorophenylamino)-7-methoxy-3-quinclinecarbonitrile
with pyrdine hydrochloride at 210° C. gave the title
compound, mp 295-305* C.

EXAMPLE 300
4{(4+-Chioro-2 fuacopbeaylamiioo)-N-scstylamimo}
7 rader b

In the manner of Bxample 304 peracetylation of 4-(4-
chloro-2- ﬂuorophonyllm:no) -7- hydro:y -3-
quinolinecarbonitrile with acetic anhydride in the presence
of dimethylaminopyridine followed by ds-O-acetylation
with sodinm bicarbonate in agqueous methanol gave the title
compound as an amber solid, mp 182-191" C.

EXAMPLE 310
4-(4-Chloro-2-fluorophenylamineg)-7-sthoxy-3-

In the manner of Example 305 alkylation of 4-{{4-Chloro-
2-flucrophenylaming)-N-scetylamino]-7-hydroxy-3-

U0

W



o

US 6,384,051 B1

89
quinclinecarbonitrile with ethyl indide in the pressnce of
potassinm carbanats in DMF foliowed by de-N-acotylation
with potassium earbonats in aqueous mathanol gave the title
compound &3 & white solid, mp 221-224" C.

EXAMPLE 311
H(S-Bmonwl)gmiqo]-&'l-bi_q-
methoxyethnxy)-3-quinolinecarbonitrils

In tha manner of Example 305 alkylation of 4-(3-
bromophenylaming)-§,7-dihydroxy-3-quinolinecarbonitrile
with 2-bromoethyl metiryl other in the presence of potassinm
carbonate in DMF gave the title compound ss & light yellow
solid, mp 135-138° C.

EXAMPLE 312

4-{4-Hydroxy-2-methyl-phenylamino)-6-methoxy-7-
(3-morpholin-4yl-propoxy)-quinoline-3-carbonitrile
A mixture of 0.3 g of 4-chloro-S-methoxy-7-(3-
motphohn-4 yl-propozy)-qnmolmo-s-clrbomtnlo
derivative, 0.12 g of 4-amino-m-cresol, 0.1 g of pyridine
hydldlon&lmld-mlofz-ednyﬂhmlmmd
under nitrogen at reflux tempenature for 1.5 br The mixtare
was coaled and added to the mixture of ethyl acetate and
sainrated sohtion of sodium bicarbonate, stimed for 15
mimtes. Following scparation of layess, the oxganic layer
was dried over anhydrous sodium sulfsts, fillered apd filtrate
was cvaponated 1 yield dark oil. The oil was purifled by
silica gel flagh chromatography utilizing a gradiant of meth-
yleoe chloride/methancl (95:5 to 90:10) to give 0.23 g of the
title compaund as & tan solid, mp 120-126C; mass spoctrum
(clectraspray, m/): M+H 449.

EXAMPLE 313

m—wnylmim)m7{3-
morpholin-4-yl-propoxy)-quinoline-3-carbonitrile

The method of Example 312 was used as well as 0.3 g of
4-chloro-6-methoxy-7-(3-morpholin-4-yl-propoxy)-
quinoline-3-carbonitrile, 0.12 ml of 3-bromo aniline, 0.1 g
of pyridine hydrochioride and 4.0 ml of 2-ethoxy sthanol
This afforded an oil which waa purified by silica gel flash
clyomaiography utiliring a gradiont of methylene chiorkie/
methanol (9&4 to 92:8) 1o give 0.22 g of the title compound
a8 an off whits solid,mp 115-118 C; mass specirum
(BS,mve). M+H499,

EXAMPLE 314
6-Methoxy-4-(2-methylsalfanyl-phenylaming)-7-(3-
marpholin-4-yl-propoxy)-quinoline-3-carbonitrils

The mothod of Exampls 312 was nscd as woll as 0.3 g of
4-chloro-6-m¢tho:y-7—(3-mnrplmlm-4-yl-pmpo:y)-
quinaline-3-carbouitrils, 0.14 ml of 2-( 1 marcapto
aniline, 0.1 g of pyridine and 40 ml of
2-ethoxy ethannl. This afforded an oil which was purifiod by
silica gel flash chromatography [methyleae chloride/
methanol (96:4) ] to give 0.16 g of the title componnd as an
off while solid, mp 179180 C.; mass specirum (ES, m/e):
M+H465.

EXAMPLE 315
4-(4-Hydroxy-3,5-dimethyl-phenylaminc)-6-
methnxy—?-@-mwpholin—4—;l—pnpuy)—qﬁmline—3—

The method of Exumple 312 was used as well s 025 g
of 4-chloro-6-methoxy-7-(3-morpholin-4-yl- propoxy)-
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quinoline-3-carbonitrile, 0.12 ml of 4-amina, 2-5 dimathyl
phencl, 0.1 g of pyridine hydrochloride and 4.0 ml of
2-ethoxy ethanol. This afforded an ofl wirich was purified by
silica gel fiash chromatography utilizing a gradient of meth-
ylene chloride/methancl (964 to 92:B) to give 020 g of the
title compound as a tan foam, mp 122-125 C; mass spec-
trum (ES, m/a): M+H481.

EXAMPLE 316
4-(2-Aminphm¥lms.thyimin?)-6.1-diﬂhny-a-
quinoclinecarbonitrila

In the manoner of Example 61 meaction of 4-chlarn-§,7-
disthoxy-3-quinclinecarbonitrils with 2-amrinobenzylamine
gave the title compound as an off-white solid, mp 173-177"
C.

EXAMPLE 317
4+(34-Diftuaropheayimetirylamino)-6,7-diethoxy-3-
quinalinecathonitrile

In the manner of Example 61 reaction of 4-chloro-5,7-
dicthoxy-3-quinolinecarbonitrile with 3,4-
d:ﬂunobamyhmpnﬂ-mkmmpmnduaunnhd.
atp 167-169° C.

EXAMPLE 318

4-Mothoxy-but-2-enoic scid [4-(3-bromo-
pheaylamine)-quinazolin-6-yl]-anmide
Tbalollmnnoflg(a.l?md)ots-mm-l-[(}

disopropy!

0.47 g (3.5 mmol) of .
with stirring. Afier 1.5 br at 0° C. another 0.15 g of acid
chioride was added. The mixture was diluted with 75 ml of
tetrahydroforan and atirred with a mixtore of brine and
saturated sodium bicarbonate. 50 ml of sthy] acetate was
added and the organic layer was sepanated and dried over
magnesivm sfate, Solvent was removed and the residins
was purified by chromatogmphy on silica gel. Recrystaliza-
tion from 1-butancl gave 1.25 g of a yellow powder: mass
spectrum (eloctraspray, m/e): M+H 415.0 and 4159.

EXAMPLE 319

4{4-Chloro-2-fluore-5-hydroxy-phenylamino)-6,7-
dimethoxy-quinoline-3-carbomnitrils

A mixture of 025 g of 4-chloro-6,7-dimethoxy-3-
quinolinscarbonitrile, 0.195 g of 4-chloro-2-fiuoro-5-
hydroxysniline, 0.116 g of pyridine hydrochlorids, and 3 ml
of ethnxyethanol was stimed under nitrogen, at refiux tem-
perature for 1 b The mixtore wes cooled and added to 10 ml
of water. Tb this mixture was added sodinm carbonate until
pH Y. 'I'hepmduuwumlhdd.wuhdulhmlu.ad
dried to give 0327 g of 4-(4-chloro-2-flunro-5-hydroxy-
phenylamino)-6,7-dimethoxy-quinoline-3-carbonitrile as a
solid, dec>260° C.; mass spectrum (eloctrospray, m/fe): M+H

nI.
EXAMPLE 320
7-Benzyloxy-4-hydroxy-§-methoxy-quinoline-3-
carbonitrile

To a stirred solution of 26.9 ml of o-batyllithivm (2.5 M
in hexanc) in 50 ml of THF at ~78° C. was added a 3.51 ml

)
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of acetonitrile in 20 ml of THF during 10 min. After sticring
at —78" C. for 30 min, the mixters was treated with 10 g of
L17741-150 (B. Floyd) in 20 ml of THF during 5 min. After
15 min at =78" C. the stirred mixture was warmed to 0° C.
for a farther 30 min. It was then treated with 5 ml of acetic
acid, warmed o 25° C. and atirred for 30 min. The mixture
was evapomiad to dryoess, and dituted with aqueons sodinm
bicarbonats. The resulting off-white solid was fillered,
washed with wator, ethyl acetate and ether. After drying, 4.5
g of 7-benzyloxy-4-hydroxy-6-methaxy-quinoliae-3-
carbondtrile was obtained o m off-while solid, dec >255°
C, mass spectrum (clectrospray, m/e) M+H 307.

EXAMPLE 321
T-Bmyln:yq-dﬂmo-é-_muhuy-quimlim-s-

‘To a stirred suspension of 1 g of 7-benzyloxy-4-hydroxy-
6-methoxy-quinoline-3-carbonitrile in 10 ml of methylens
chloride was addad 5 ml of oxalyl chloride (2M in methyl-
ene chloriie), sod 2 drops of N,N-dimethylformamide. The
mixiure was refhuxed for 20 min and to it was slowly added
atueous sodinm bicarbonate until the bubbling ceased
Following separution of the layers, the organic layer was
ovaporated to a small volome, then passed through a pleg of
magoesol. Elntion with 50 ml mothylens chloride, followed
by evaponution provided 0.6 g of 7-benzy!

mothoxy-quinoline-3-carbomitrile as & pale ysllow solid, mp
282-284° C.; mase spectrum (clectrospray, m/e) M+H 325,

EXAMPLE 322
7-Bmylo:y-4-(4-chpw:2-ﬂmro-ph_nyhmino)-6-
methoxy-quincline-3-carbonitrile

A mixture of 0200 g of 7-benzyloxy-4-chloro-6-

methoxy-quinoline-3-carbonitrile 0.108 g of 4-chloro-2-
fucroaniline, 0.071 g of pyridine hydrochlorids, and 3 ml of
cthoxyethanol was stirred under nitrogen, at refinx tempera-
ture for 1 h. The mixture was cooled and added 1o 10 ml of
water. Tb this mixiure was added sodivm carbonate until pH
9.'l'hopmdnﬁwneolhded.m1hdwilhnmr and dried
to give 0.150 g of 7-Baaryloxy-4-(4-chloro-2-fuoro-
phenylanrino)-6-methaxy-quinoline-3-carbonitrile bydro-
chloride as a salid, mp 241-243° C; mass specirum

(electraspray, mjc): M+H 433.9.
EXAMFLE 323
4-{4-Chloro-2-fluoro-5-hydroxy-phenylaming)-7-

A mixiure of 0,35 g of 4-chloro-7-methoxy-6-(3-

marphaolin-4-yl-propoxy))-3-quinolinecarbomitrile, 0.188 g
of 4-chloro-2-fluaro-5- i

cooled and added to 10 ml of water. To this mixture was
added sodiom curbonste until pH 9. The product was
collected, washed with water, and dried to give 0210 g of
4-(4-Chloro-2-fluore-5-hydroxy-phenylamino)-7-methoxy-
6-(3-morpholin-4-yI)-propoxyl-quincline-3-carbonitrile as a
nh;ll,:;% :525—128'(2 mass spectrum (electrospray, mie):
M4+

EXAMPLE 324
4(3-Acatylpheaylamino)-6,7-dimethaxy-3-

In the manner of Exampls 274 reaction of 4-chlaro-6,7-
dimethoxy-3-quinolinecarbonitrile with
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3-aminoscetophenone gave the titls compound as a tan
solid, mp 204-206° C.

EXAMPLE 325
4(3-Bromopheaylamino)-6,7-di- metborymethyl-3-
inolinecarbogitrile
In the manoer of Example 305 treatment of 4-(3-
bromophenylaming)-§, 7-dikrydroxy-3-quinslinecyrbomitrile
with potassinm carbanate and chinromethyl ether in dim-
othylformamids gave the titls compaund a¢ & yellow solid:
mp=113-116* C.

EXAMPLE 326

N{4-(3-Bromo-phenylaminc)-3-cyano-quinolin-§-yI}-3-
chloro-(E) acrylamide and

EXAMPLE 327

N{4-(3-Bromo-phenylamino)-3-cysno-quinalin-§-
yi3-chloro-(Z)-acrylamide

To a solution of 0.5 g (1.47 mmol) of of 6-amino-4-{(3-
bromopheny[Jamino}-3-quinolinecarbonilsile and 0.24 g
(1.8 mmol) of diisopropyletiryl ammine in 3 ml of terahydm-
furan «t 0° C. with stinving was added 021 g (1.7 mmol) of
3-chloro-acryloyl chloride (cis/trans mixture) in 2 ml of
wirahydroforan. Afier 40 min st 0" C,, the mixtere was
poured into & saturated solution of sodinm bicarbonste and
then cxtracicd sther The organic solnfion was dried over
magnesivm sulfats and the sovent was remaved. The residus
chromatographed on silica gel giving 0.16 g of N-{4-(3-
bromo-pbenylamino)-3-cyano-quinolin-6-y1}-3-chloro-{E)
acrylamide: maess speciram (elecirospray, m/e,): M+H
424.9, 4270, and 0.12 g of N-{4-(3-bromo-pheaylaminn)-
3-cyano-quinnlin-§-y1}-3-chloro{Z) acrylumides acryla-
nn% mass spectrum (clectrospray, m/e): M+H 425.0,
427

EXAMPLE 128
N{4{(3-Bromonhenylaminn}-3-cyano-6-
i+ holino-2.4 i

Isobutyl chlarofonmate (0.161 g, 1.1 8 mmol) was drop-
wize added into an ice cold solution of 4-morpholino-2-
butynoic acid (025 g, 1.48 mmol) end N-msthylmorpholios
(Dﬁgiﬂmmnmﬂml.oflnmhydmﬁnnnnderr{,.
After stirring for 30 min, & solution of 025 g (0.74 mmol) of
6-amino-4-[(3-bromophenyl)amino]-3-
quinolinscarbonitrile in 6 mL of pyridine was added drop-
wise and the mixture was stirred at 0° C. for 2 br The
reaction was quenched with ico water, povred into satursted
sodinm bicarbonate and brine, and exiracied with othyl
acetate. The othyl acetats layer was concentrated and puri-
fied by thin-layer chromatography elnted with 15% metha-
nol in ethyl acetate. The product was collected, and dried in
vacuo 1o give 0096 g (27%) of yollow solid; : mass

spectum (electrospray, m/e) 490.1, 4521 (M+H'} mp

@ 5146 C

EXAMPLE 329
N{4{(3-BromophenyDamino}-3-cyapo-6-
quinolinyl}-4-dimethylaming-2-butynamide

Isobuiyl chivroformate (0.342 g, 2.5 mmeal) was dropwiss
added inlo sn jce cold solntion of 4-dimethylaminp-2-

az
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bumnlnﬂ(ogl,ummnl)ldﬂ-mﬂhylmhnlmc
{0.384 g, 3.8mmnl) in 50 mL of tetrahydrofasn undar N,.

Aftar stirring fior 30 min, a solntion of 0.644 g (1.9 mmol)
ot’ 6 -amino-4-[(3-bromophenyl)amino]-3-

rbomitrile in 10 mL of pyridine wes added drop-
wiso and the mixture was stirred at 0° C. for 25 hr. The
reaction was quenched with ice water, ponred intp saterated
sodinm bicarbonate wnd brine, and extracted with ethyl
acotate. The ethyl acstale lxyer was concentrated aad puri-
fied by thin-layer chromstographry eluted with 15% metha-
nol in ethyl acetate. The product was collected, and dricd in
vacuo 1o give 0.144 g (21%) of yellow solid; mass spectrum
Eelu:;upny. mfe): 4479, 4502 (M+H'); mp 180° C.
dec.

EXAMPLE 330
N{44(3-Bromopheny)amino]-3-cymno-5-
quinolinyl]-4-meiboxy-2-butynamide

Isobutyl chiorafocmate (0.432 g, 3.2 mmaol) was dropwise
added inio an ico cald sohition of 4-methaxy-2-butynaic
acid (0.72 g, 6.32 mmol) and N-methylmarpholine (0.959 g,
9.78 mmol) in 20 ml. of tetrabydrofuran under N,. After
stirring for 30 min, a solution of 0.5 g (158 mmol) of
6-amino-4-{(3-bromophenyl)amino]-3-
quinolinecarbonitrile in 8 mL of pyridine was added drop-
wiso and the mixture was stirred at 0° C. for 2 br. The
reaction was quenched with ice water, poured into saturated
sodinm bicarbonate and brine, and extracted with eibyl
aceinte. The cthyl acotate leyer was concentrated and puri-
fled by thin-layor chromatography eluted with 5% methanal
in chlorform. The product was collecied, and dried in vacuo
to give 027 g (41%) of yellow solid; masy spectrum
Ewy. mie): 435.1, 437.0 (M+H"); mp 197 C.

EXAMPLE 331

N{4{(3-Bromoohenyl)aminn}-3-cyano-6-
inolinyI}-4-1-butyldimethylailoxy-2-bu ”

Ischutyl chiomformate (0214 g, 1.57 mmal) was drop-
wisc added into an ice cold solution of 4-1-
butyldimethylsilaxy-2-butymic acid (0335 g, 1.57 mmol)
and N-methyimarpholine (0.1 9 g, 1.88 mmol) in 15 mL of
totrahydrofuran under N,. After stirring for 30 min, the
roaction oxixture was added dropwise into a solution of 0.4
g (1.18 mmol) of 6-amino-4-{(3-bromophenyDamino}-3-
quinolinecarbomitrile in 3 mL of tetrabydrofamn and 1.5 mL
of pyridive and stimred at 0° C. for 1 hr. The reaction was
quenched with ico water, poured into saturated sodimm
bicarbonate and brine, and extracted with sthyl acetats. The
cthyl acetate layer was concentrated and purified by colunm
chromatography eluted with 60% ethyl acetats in hexane.
The product was callectsd, and dried in vacno to give 0.22
g (35%) of yellow solid;: mass spectrum (eleciraspray,
m/e,): 535.1189 (M*).

EXAMPLE 332

N{4+{(3-Bromophenylamino]-3-cysno-6-
quinolimy]] 4-hydraxy-2-butynamide

N{#[(S-Bmmpbnyl)nmm]-a-cym-&qmmhn TH4-
t-butyldimethylsiloxy-Z-butynamide (60mg, 0.122 mmal)
wudnohedm:nlmofmmndd.hnhydmfnm
and water (3:1:1) and stirred overnight at room temperature,
Tha solution was diluted with ethryl acetate and washed with
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satmated sodium biearbomate and brine. The othyl acetate
was concentratad to give 422 mg (90%) of yellow solid;:
maess spectrum (electrospray, m/e): 421.0311 (M*).

EXAMPLE 333

m-Hmedhyl-z-memylpbnylm)-ﬁﬂ-
dimethoxyquinoline-3-carbowitrile
Ammnotm;(lmml)ufhhhm-sﬂ-dimuhmy
minnline-3-carbonitrile, 0.151 g (1.1 memal) of 3-amino-2-
mt.hylbauyl alcohal, 0.116 g (1 mmol) pyridine hydro-
chloride and 12 ml of 2-cthoxyethanol was hoated in a
138-140° C. oil bath for 6 hours; progress of the reaction
was monitored by TLC. When TLC indicated the disappear-
ance of starting material, the reaction was cooled and
concentrated in vacno to a thick odl. To this oil was added 50
ml of water foliowed by 5 ml of 1M NaHCO,, spproxi-
mately pH 8. The resulting procipitats was collected, washed
with water and distlry] other, and drisd in vacno a1 65° C. to
give 0.32 g (91.5%) of tbe desired product as light tap
crystals. MP 123-125° C.;: mass specimm (clectraspry,
mb.): M9.9(M+H)*.

Anmixture of 0.248 g (1 mmolof 4-chloro-6, 7-dimethoxy-
quinoline-3-carhonitrile, 0.410 g (3.0 mmol) of 4.5-
dimethyl-1,2-diphearylenediamine, 0.116 g (1 manol) pyri-
dins hydrochloride and 12 ml of 2-ethoxysthanol was heated
in 2 138-140" C. ail bath for 1 hour; progress of the reaction
was manitored by TLC, When TLC indicated the dissppear-
ance of startiog material, the reaction was cooled and
concentrated in vacuo to a thick oil. To this oil was added 50
ml of watar followed by 5 ml of 1M NaHCQ,, appraxi-
muately pH 8. The resulting precipitato was collected, washad
with water and distiryl ether, and dried in vacuo at 65° C. o
give 0.587 g of the desired product (impum). The intpure
product was digested with 50 ml of chloroform md 50 ml of
ethyl acetats for 0.5 hour, collectsd, washed with chigroform
and dried to give 0.307 g (88%) of the deaired puro procuct
as yollow crysials. MP 260-262° C,;: mass spectrum
{clectrospmay, mjs,): 348.1582(HR).

EXAMFLE 335

4-(4-EBthylphenylamino)-6,7-dime thoxyquinoline-3-
carbonitrile

A mixture of 0.248 g (1 mmolof 4-chloro-6,7-ctimethoxy-
quinoline-3-carbonitrile, 0.14 ml (1.1 mmol} of
4-cthylaniline, 0.116 g (1 mmol) pyridine hydrochioride and
12 m] of 2-sthoxyethannl was heated in 2 138-140° C. ail
bath for 1 hour; progress of the reaction was monitored by
TLC. When TLC indicated the disappearance of starting
material, tha reaction was cooled and concentrated in vacuo
o a thick oil. To this oil was added 50 ml of water followed
by 5 ml of IM NaHCO,, approximately pH 8. The resulting
procipitate was collected, washed with water and diathyl
other, and dried in vacuo at §5° C. to give 0.325 g (97.5%)
e« °f tho desired product as light cream crysials. MP 248-250°
C mass spactrum (electrospray, m/fe): 333.1462.

EXAMPLE 336
4(4-Chloro-2-methylphenylamino)-6,7-

A mixture of 0.248 g (1 mmol) of 4-chloro-6,7-
dimethoxy-quinoline-3-carbonitrils, 0.156 g (1.1 mmol) of
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4-dhm-2-m¢thyhnﬂms,01163(1mmol)pyndmehydm-
chloride and 12 ml of 2-cthoxyethanol was
138—140'C.mlbl.lhfur24hnun.pmgrulnfﬂ:l=nm
was monitored by TLC. Aller 24 bours an additional 0.155
g of of 4-chloro-2-methylaniline was added and the beating
coatinued for 24 hoors. When TLC indicated the disappear-
ance of starting mategial, the reaction was cooled and
concentrated in vacuo to a thick oil. Tb this cil was added 50
ml of water followed by 5 ml of 1M NaHCO,, approxi-
maiely pH 8. The gummy solid was dissolved in chloroform
and passed through & pad of hydrous magnesinm silicats.
The liquid was concentraled in vacuo and the regidue
tritnratod 5 times with hexans. The resulting precipitate was
collected, washed with hexane, and dried in vacuo at 65° C.
hmO.ZSOg(?ll gthdm;nﬁzdnhwn

mass spocirom (olectrospray,
m/e,): ssucmnr

EXAMPLE 337
6,7-Dimethoxy-4-(3-phenoxyphenylamino)
quinoline-3-carbonitrils

A mixture of 0248 g (1 mmol} of 4-chloro-6,7-
dmnlhm—qumohm}a:bnmlrﬂn.&mg(llmmnl)of
3-phenoxyaniline, 0.116 g (1 mmol) pyridine hydrochlorids
and 12 ml of 2~ethoxyethanol was beated in & 138-140° C.
oil bath for 3 bours; progress of the reaction was maonitored
by TLC. When TLC indicaied the disappearance of starting
material, the reaction was cooled and concentrated in vacuo
10 a thick oil, To thris 0il was added 50 ml of water followed
by 5 ml of 1M NaHCO,, spproximately pH 8. The resulting
mwdhd.wudndmlhm:nddlﬂhy
ather, and dried in vacuo at 85° . to give 0309 g (78%) of
the desired product as cream crysfals. MP 253-254° C,;
muss spectrum (clectrospmy, m/e): 397.0(M+H)*.

EXAMPLE 338

4-{4-Chloro-3-rifluoromethylpheaylamino)-6,7-
dimethoxyquinoline-3-carbonitrils

A mixture of 0.248 g (1 mmol) of 4-chloro-5,7-
dimethaxy-quinoline-3-carboaitrils, 0215 g of 4-chloro-3- ,
triflnoromethylaniline, 0.116 g (1 mmol) pyridine l:yﬂo-
chloride apd 12 ml of 2-ethoxyetbanol was heated in a
138-140" C. oil bath for 1.5 bours; progress of the raction
was monitored by TLC. When TLC indicated the disappear-
ance of starting material, the reaction was cooled amd
concentrated in vacuo to a thick oil. T this oil was added 50
ml of water followed by 5 ml of 1M NaHCO,, approxi-
mately pH 8. The resulting procipitate was collscted, washed
with water and dicthyl ether, end dried in vacuo at 65° C. to
give 0266 g (65.5%) of the desired product as cream
crystals. MP 265-267° C; mam spectrum (elﬂ:trupny,
m/e,): 408 2(M+H)".

EXAMPLE 339

quinnling-3-carbomitrile
the method described in Example 105, 0.7 g of

demManmdmhmmeﬂ
of}mmophomlmcmvuudno.ngutlbuﬂu

compound: mass spoctrum (clectraspray, mfe,): 321.9,322.8 &

(M+H)"
EXAMPLE 340
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of 4-methylphenol was cooverted to 0.79 g of the title
compound: MP=128-130° C.

EXAMPLE 341
H}Hy&m-d-mhyl-pbnyhmmn)-&mﬂhoxy-ﬁ-
nitro-quinoline-3-carbonitrile

Using the method described in Exampls 105, 05 g of
4-chloro-8-methoxy-§-nitro-3-quinolinecarbonitrile and

10 0.28 g of 3-hydroxy-4-methylphenol was convertad t0 03 g

of the tifle compound: mams spectrum (elecimspmy, m/e,):
3509, 351.9 (M+H)*

EXAMILE 342
4-(4-Chloro-2-fluoro-phenrylamino)-8-methoxy-6-
nitro-quinoline-3- carbomilrile

Using the method described in Exampla 105, 0.5 g of
4-chloro-8-methoxy-§-nitro-3-quinolinecarbonitrile and

30 025 ml of 4-chloro-2-flvoro phenol wes converted to 0.08 g

of the titls compound: mass spectrum (elactrospray, m/e,):
3728, 3748 (M+H)"

EXAMPLE 343
4-(3-Hydroxy-4-methoxy-pherylamino)-§-methoxy-
§-nitro-quinoline-3-carbomitrile

Using the method described in Example 105, 0.5 g of
4-chloro-8-methoxy-§-nitro-3-quinclinecarbonitrilo and
30 031 g of 3-bydroxy-4-methoxy phenal was converted to
021 g of ths title compound: mass spectrmm (electrospray,
mje,): 3669, 367.9 (M+H)"

EXAMPLE 344
&M%y&’gy—d_—mothyl—phgyhmim)-&-
methoxy-quinoline-3-carbonitrile

Using the method described in Example 196, 02 g of

4—(3 hydroxy-4-methyl-phenylaminc)-8-methoxy-6-nitro-
me-3-carbonitrile and 0.1 g of iron was converted to
0.14 g of the title compound: MP=227" C. (dec)

EXAMFLE 345

6Mm-4-(3-hydmxy—4—mllu:q—phnyhmm)—0—
methoxy -quinoline-3-carbonitrile

Using the method described in Example 196, 0.1 g of
4-(3-brydroxy-4-methoxy-phenylamino)-8-methoxy-6-mitro-
quinoline-3-carbeniirile and 0.09 g of iron was converted to
the tifle compound: MP=215" C. (dec)

EXAMPLE 36

N-{4{(3-Bromo-4-flucrophenyl)amino}-3-cyeno-7-
methoxy-6-quinoliny}-4-bromo-2-butenamide

5 Bynﬁnglhemlbd&.ﬁ;ilﬁianﬂmdm

roacting with dimethylamine, a portion of 6-amino-4-(3-
bromo-4-fluoro-phenylamino)-7-methoxy-quinoline-3-
carbonitrile was congverted to the title componnd: mass

spectrum (eleciraspray, m/e,): 532.8, 534.8, 536.8 (M+H)*
EXAMPLE 347

N-{4{(3-Bromophenyl)emino}-3-cyano-7-methoxy-
6-quinolinyl}4-chloro-2-butenamiie

65  In the method described in EXAMPLR 198, a side prod-

Unnglhnmothoddm:ibedmﬂnmph 105, 0.7 g of  uctwasisolated that proved to bo the title compound: mass
4-:hlum-61-dmethu:y—3—qumlmmbomn-ﬂnmdo.311; spectrum (clectrospray, m/e,): 471.25, 4733(M+H)*

214
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EXAMPLE 348

N—{S-Cyl{nﬁ{(S-Hopbnyf).mim}G-
quinolinyl}-2-batynamide

Dimolved 275 mg (3.27 mmol) 2-butynoic acid in 20 ml
THF under N, and chilled 1o 0° C. Added 420 ul (3.23
mnl) isobutyl chloroformate and 355 ul (3.24 mmal)
N-methylmarpholine and stimed for 10 mimues. Added
dropwise a solntion of 500 mg (1.30 mmol) 6-amino-4{(3-
iodophenylamino}-3-quinclinecarbanitrile and afier 15
mimutes, removed ico bath and stitred overnight at 25° C.
Stripped solvent, washed with water and collected solids.
Boiled in ethyl acetate, collected, and dried in vacuo, giving
228 mg of orange-brown solid: mass spectmm (electrospray
m/e): M+Hi=453.1.

EXAMPLE 349
N-{3-Cyano4{(3-methyiphenyDammino} 6-
quinolinyl}-2-propensmide

Dimplved 500 mg (1.82 mmel) of 6-amino-4{(3-
methylphenylJamino}-3-quinolinecarbonitrile in 1.0 ml
DMF and 6 ml THF and chilled to 0° C. uoder N,,. Added
mlﬂﬂmmol)mﬂhyhmmmdlﬁﬂd(zoom
acryloyl chloride. Removed ico bath at 15 mimutes and at 1
hour, stripped solvent snd slomried residus with dilute
sodinm bicarbonats. Collected crysials and washed with
water. Boiled solids in ethyl acelats, collected and dried in
vicun, giving 238 mg of solil: mass spec-
trum (electraspray m/e): M+H=329.1,

EXAMPLE 350
N-{4{(4-BromophbenylJamino]-3-cyano-6-
quinolinyt}-2-butynamide

Dissolved 310 mg (3.68 mmol) 2-butynoic acid in 20 ml
THF and chilled to 0° C. under N,. Added 480 ul (3.68
mmal) isobutyl chloroformate and 410 ul (3.72 mmol)

N-methylmorpholine. Stirred for 20 mimtes sad dropwise
. added a solution of 500 mg (1.47 mmol) 6-amino-4{(4-

bramophenyDannino]-3-quinclinecarbonitrile in 1 ml DMF
and 10 ml THE. Removed ico bath afier 15 mimutes and
stirred at 25" C. avernight. Stripped solvent, shuried residue
with wator apd collected solids. Boiled solids in ethyl
aceta, collscted, and dried in vacuo, giving 31 mg of
rébwnlid: mass specirum (clectrospray m/e): M+H=

.1, 407.1.

EXAMPLE 351

N-{4{(3-Chloro-4-thiophenoxyphenyl)amino}-3-
cyano-6-quinolinyl}-2-propenamide

Di-nludlmg(z.ﬂmmol)hmw{(a-dﬂom;
, ino} 3-quinolinecarbonitrile in

thiophenoxyphenylamino

ml DMF and 12 ml THF and chilled to 0* C. under N,.
Added 380 ul (2.73 mmol) triethylamine and 227 gl (273
mmaol) acryloyl chloride. Removed ico bath at 15 minnies
and at 1.5 hours atripped solvent and shirried residue with
dilute sodium bicarbonate. Collectad salids and washed with
mhuﬂlﬂhd&mﬂhylmlddﬁedinm
giving 293 mg of yellow-orange solid: mass spectrum
(slectrospray m/e): M+H=457.3.459.3.

EXAMPLE 352

N-{3-Cy|m-_4-[(_3,4—d.iﬂuunph=qyl)mim]-6-
quinolinyl}-2-butynamide
Dissolved 425 mg (5.06 mmol) 2-butynoic acid in 40 ml
THF and chilled 1o 0° C. under Ny, Added 556 ul (5.06

28
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mmol) N-methylmarpholine and 658 24 (5.06 mmol) isobm-

tyl chloroformate and stirred for 10 mimtes. Added drop-
munluuonoll.ﬂ()g@.!?nmnl)s-nmmﬁ(s,d—
diffuorophemy)amino}-3-quinolinecarbonitrils in 2.0 ml hot
DMF and 20 ml THF. Removed ice bath at 15 minntes and
stirred at 25° C. overnight. Stripped solvent, shrried residue
with water, and collecied solids. Boiled in ethyl acatate,
collected solids, and dried in vacuo, giving 735 mg of yellow
solid: mass spectrum {electrospray w/e): M+H=363.3

EXAMPLE 353

N-{#+{(3-Chlorophenollamino]-3-cyano-6-
quinokinyl}-2-bntynamido

Dimolved 428 mg (5.09 mmol) 2-butynoic acid in 40 ml
THF and chilled to 0° C. under N, Added 560 sl (5.09
mmal) N-methrylmorpholios and 662 d (5.09 mmol) isobu-
tyl:hlmnbmhluilhﬂ!dbrmmmmmdlw-
wiso a solution of 1.00 g (3.39 mmol) G-amino-4{(-
¢ no}-3 itrile in 2 ml DMP
and 20 ml THF. Removed ico bath at 15 mizmtes and stivred
a1t 25" C. overnight. Stripped solvent, slurriod resitue with
water and collectsd solids. Boiled in ethry] acetats, collocted
and dried i vacuo, giving 975 mg of yollow solid: mass
spectmm (clectrompray m/c): M+H=361.1, 343.2.

EXAMPLE 354

N-{3-Cyano-4{(3-isopropytphenylJamina}-6-
quinolinyl}-2-butynamide
Dimolved 695 mg (8:27 mmol) 2-butynsic acid in 40 ml
THF and chilled to 0* C. under N,. Added 1.08 ml (8.30
mmol) isobutyl chloroformats and 910 x4 (827 mmal)
N-methylmorpholine and stirred for 10 mimies. Dropwise

:ddedlnhhmoflm;@.‘!lmml)ﬁm{ﬁ-
inecarbonitrils i 20 ml

isopropylphenyl)amino

DMF and 15 ml THF. Remowved ice bath at 15 minutes and
stirred at 25° C. overnight. Stripped solvent, sluried residue
with water, and collected salid. Recrystallized from othyl
acotate and drisd in vacuo, giving 329 mg of :
solid: mass spectrum (electrospray m/e): M+H=369.2.

EXAMPFLE 355

N-{S-Crnqﬂ(iin}-:pmvlphnxlhm}ﬁ-
Dissolved 100 g (3.31 mmaoal) d-lmo-4-[(3-
‘mpopylphnyl)m]-a-qnmnlmbomm in 20 ml
bot DMF, added 12 ml THF, and chilled to 0° C. under N,.
Added 507 ul (3.64 nmol) triethylamine and 303 4l (3.64
mmol) scryloyl chloride. Removed ice bath at 15 minutes
and at 1 hour stripped solvent. Slurried residue with dilute
sodium bicarbonate, collected solids and washed with water.
Recrystallized from ethyl aceinte and dried in vacuo, giving
366 mg of crange solid: mass spectrum (clectrospray m/e):
M+H=357.1.

EXAMPLE 356
Wmﬁ(?—isu_:pmpylph_myl)mim]-s-
quinolinecarbonitrile

Added 0.5 g 10% pallacium on carbon to a flask nnder N,
and covered with 250 ml ethanol To this added 4818 g
(14 5 mmol) Hﬁ-lmpmpylphenyl)mo]-d-muu-:i-

and 1.14 ml (362 mmol) anhydrous
hydraxine and beated to reflux. At 1.5 hours, filtered hot
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mixture throogh celite, stripped solvent, aud dried in vacuo,
giving 430 g of yellow salid: mass spectrum (elsctrospray
m/e); M+H=31.1,

EXAMPLE 357
Hﬂaomlphmywm]-a-mu-s-

A mixture of 500 ¢ (215 mmol) 4-chiorg-§-nitro-3-
quinalinecarbonitrile, 200 ml ethanol, and 348 g (25.8
mmol) 3-; laniline was heated to reflux undes N;. At
4 hours, removed heat and mada basic with satnrated sodinm
bicarbenate. Strippad solvents and azsotroped with ethanol
Sinsried residue with hexans and collected solids. Dissolved
in etiryl acetate, stirred with Darco, fitered through celite,
stripped solvent and dricd in vacuo, giving 5.289 g of yellow
salid: mass specirum (electrospray m/c): M+H=333.1.

EXAMPLE 358
m-mmfbwhqiw}&(&pmlidin-l-rl-
laino) quinoline. 3. cut

Dissolved 0.64 g (3.69 mmol) 3-{pyrrolidin-1-yI)
propionaldehyde dimethyl acetal in 10 ml water and acidi-
fied to pH 1 with concentrated HC1. Heated to 40° C. for 50
mimutes, removed best and neutralized with sodium bicar-
bonats. Dissolved 500 mg (1.47 mmol) ﬁ-omnn-nl-(s-
bromo-phenylamino’ itrils in 100 ml
ethanol and added acetic acid until pH was 3 1o 4. Added the
deprotected aldehyds to the smine solution and stirrod at 25°
C. for 0.5 hour. Gradually sdded 54 mg (1.47 mmol) sodium
cyancborohydrida and stirred ovemnight Stripped solven,
partitioned between chioroform and vimter. Washed !
layer with brine and dried with sodinm sulfate, Stripped
salvent and filtered through a pad of silics gel, At with 10%
methanol/chloroform, then 20% methanol/chloroform/1%
ammonium hydragide. Stripped solvent and dried in vacuo,
giving 143 mg of yolow-brown solid: mass spectrum
{clectrospray m/icx M+H=450, 452.1.

EXAMPLE 359
4-(3-Azido-phenylamino)-6,7-dinethoxy-quinoline-
3-carbonitrile

Dissolved 643 mg (2.00 mmoil) 4-(3-amino-
phenylamine)-6,7-dimethoxy-quinaline-3-carbondlrile in 25
mi 80% acctic acid in water. Chilled to 0® C. and added 152
mg (221 mmnl) sodinm nitrite in 2.2 ml water Afier 10
mimtes, added 144 mg (221 mmol) sodium azido in 2.2 ml
waicr. At 1.5 honrs stripped solvent and dissnlved residue in
hot ethyl acetate. Washod with satvrated sodinm
bicarbonate, water and brine and dried with sodiom sulfute.
i solvent and redissolved in 60% cthyl acetate/
methylene chloride and filtered through a pad of silica gel
i solvent and dried in vacuo, giving 526 mg of brown
solid: mass spectrum (electrospray mjey M+H=347.1,

EXAMPLE 3680

&Ammﬁ(#(::hm—l—ﬂmphuyl)nm]—?—
methoxy-3-quinolinecarbo
A mixture of 500 mg (134 mmal) 4{(4-«-&1«0—2—
ﬂuorophenyl)lmmo] 7-methozy-6-nitro-3-
y 20 ml ethanol and 152 ml (6.71
mmol)unuh]mded:hyd:mwhmdmnﬂumﬂul‘,
Al 3 hours, remaved heat, added ice water and made basic
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with sodium bicarbonate. Stimed for several hours and
exiracted with chioroform. Dried organic layer with sodium
sulfats, stripped solvent and dried in vacwo, giving 350 mg
ofm;;a?“%?id:mmmm(mym): M+H=

EXAMPLE 361
H(L&Im:z-ﬂnom?hgyl)lmim_]-'l-mﬂhmy-&
nitro-3-quinolinecarbonitrila

A mixture of 5017 8 (19.0 mmol) 4-chinro-7-methoxy-
G-nitro-3 250 ml ethang], agd 2.55 ml
228 mmol) 4-chloro-2-finorosniline was heated to reflux
uoder N,. At 3.5 hours, removed heat and mada basic with
saturated sodiom bicarbomaie. Stripped solvents and azeo-
troped with ethannl. Shurried residne with beorane, collacted
solids, a1 washed with water. Dissolved in ethyl acotate,
stirred with Daroo, filtered, stripped solveat, and dried in
vacun, giving 6.54 g of ycllow solid: mass spectrum
(clectrospray m/s): M+H=372.8, 3748.

EXAMPLE 362
4{(34-Dichlorophenylamino}-6-gitro-3-
quinolimecarbonitrile

A mixture of 5.00 g (215 mmol) 4-chloro-6-nitro-3-
quinolinccarboitrile, 250 ml ethanol, and 4.17 g (25.6
mmol) 34-dichloroaniline was heated (o mflux under N At
35 houm, removed head and made basic with saturated

othano). Sharried residue with hexane, collected solids and
washed with water. Dissolved in othyl acetsts, stirred with
Darco, filtered, stripped solvent and dried in vacua, giving
2.106 g of yellow solid: mass spectrum (electrospray m/c):
M+H=359.1, 361.0.
EXAMPLR 363
6-Amino-4{(3-methylsulfanylphenyamino}-3-
inslinccarboniteile

A mixtore of 4.55 g (13.5 mmol) 4-[(3-
melhyllnlflnylphenyl)umno] -§-pitro-3-
itrile, 250 mi ethannl; 0.46 g 10% palladium
on carbon, snd 1.05 ml (33.8 mmal) anhydrous hydrazine
was heated to roffux. Al 4 bonrs, added 0.5 cquivalents of
hydrazine, and a2 5 hours, filtered the hot mixture through
celite. Stripped the solvent and dried in vacua, giving 4.068
gmbr:wnnﬁd:mmm(Wymh): M+H=

EXAMPLE 364
quinglipecarbonitrils

A mixture of 500 g (215 mmeal) 4-chloro-§-nitro-3-
quinolinecarbanitrile, 200 ml othancl, snd 318 mil (258
mnnl)S-melhyhlﬁnyhuﬂ:uwnthnﬂmudn
N;. At 2 hours, removed hast and mads begic with saturated
sodinm bicarbonate. Stripped solvents and air drisd. Washed
residve with hexane, collected solids and washed with water.
Dissolved in ethyl acetate, stimed with Darco, stripped
solvent and dried in vacuo, giving 4.848 g of yellow salid:
mass spectrom (vlectrospray mje): M+H=337.1.
EXAMPLE 365

4{ (> Triflnoromethoxyphenylaminog }-6-nitro-3-
quinolinecarbonitrile
A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-
quinolinecarbapitrile, 200 mi ethanol, and 3.4 ml (253

Ue
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mmol) 3-triffncromethoxyeniline was heated 10 reflux. At 5
hours, removed beat and made basic with ssturated sodium
bicarbonats. Stripped solvents, slurried residus with hexane,
collected, and washed with water. Dissolved in ethyyl aceiate,
stimed with Darco, filiered, stripped solvent, and dried in
vaceo, giving 4537 g of yellow-orange solid: mass spec-
trum (electrospray m/e): M+H=374.8.

EXAMFLE 366
4-(3-Dimethylanrino-phenylamino)-5,7-dimethoxy-
inoline-3carboritrile

A 125 gram (5 mmole) portion of 4-chloro, 6,7-
dimethoxy-quinoline-3-carbonitrile and a 1.05 gram (5
mmole) porticn of N,N-dimethyl-1,3-phenylonadiamine in 1
ml of 2-me wore refinxed for 2 hours in an il
bath at 154 deg. Cooling gave a solid which was recrystal-
lnndﬁommlerlom04gnml(l95)of4-(3
Dimethylamino-phenylaming)-6,7-dimsthoxy-quinoline-3-
cubonitrile which melted at 246-249" C.: mass
(electrospray mje): (M+H)=349.2,, (M42H)*2a174.9.

EXAMPLE 367

6,7-Dimethoxy-4-(4-methoxy-2-methyl-
phenylamine)-quinoline-3-carbomitrile

A roaction mixture of 248.7 mg (1 mmal) of 4-chloro-5,
7-dimethoxy-3-quinolinecarbonitrils, 164.6 mg (1.2 mmal)
d4-mthoxy—2nmﬂhyl-|.nihm and 115.6 mg (1 mmol) of
pyridine in 10 mL of 2-sthoxyethanol was
refiuzed onder N, for 3 hr. Afier removal of the solvent, the
residue was dilutad with water and neuiralized to pH 7-8
with diluted sodivm carbonate solution. The precipitate was
filtered and washed with water and ether. After drying in
vacno. this yielded 2502 mg (71.7%) of the prodnct as a off
red solid, m.p>131° C. (dec.), mass (electrospray, m/e):
M+H 349.9.

EXAMPILE 368

3-(3-Cyano-6,7-dimethoxy-quinolin-4-ylamino) -2-
methyl-beramic acid

Using an analogons procedure to thal described in
MW,MTEI(IMGDQEMM%
dimethoxy-3-quinolinecarbonitrile in 12 mL of
2-sthoxyethanol and in the presence of 115.6 mg (1 mmol)
of pyridine hydrochloride was reacted with 1965 mg (13
mmof) of 3-smino-2-methylbenzoicacid o give 89.6 mg
{24.7%) of the product as a gniy solid, m.p, 242-245° C,,
mass {electrospray, m/c): M+H 364.0.

EXAMPLE 369
Hlmmw-pbnyluﬁm)-ﬁﬁ-
et e 3-carbonitei

Using an anslogous procedure o that described in
BXAMPLE 367, 248.7 mg (1 mmal) of 4-chloro-6,7-
dimethoxy-3-quinolinscarbonitrile in 10 mL of
2-¢thoxycthanol and in the presence of 115.6 mg (1 mmol)
ofpytﬁmhyﬁ:ﬂahnﬁwmmdmﬂllﬂ.ﬂm;(l.z
mmol) of 5-amino-2-methoxyphenol to give 3133 mg
(853%) of the product ss a gray salid, m.p. 254-256" C,,
mass (electrospray, m/e): M+H 3512,

EXAMPLE 370
quinoline-3-carbonitrile

Using an amalogous procedure to that deacribed in
EXAMPLE 367, 248.7 mg (1 mmol) of 4-chloro-6,7-

1a

a5
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dimethoxy-3-quinolinecarbonitrile in 10 mL of
2-cthoxyethanol and in the preseace of 115.6 mg (1 mmol)
of pyridine hydrochloride was rescied with 170.0 mg (1.2

of 2-chloro-4-amino-toluens to give 350.9 mg
{99.4%) of the product as a yellow solid, m.p.»>250" C., mass
(clectraspray, m/fe): M+H 353.9, 355.8.

EXAMPLE 371
6,7-Dimethoxy-4-(4-phecoxy-phenylamino)-
Ty-4 (4 phencry.plx

Using an amalogcus to that descrbed in
MEW.M.Tm;(lmI)othhn—ﬁ.?—
dimethoxy-3-quinolinecarbonitrile in 12 mL of
z-otho:yuhmollmlmlhepmeaoﬂ]s.ﬁm;(lmmtj

of pyridine hydrochloride was roacted with 2223 mg (12
mmnl)uf#phmomnﬂmmgwemnmgmai)ohha
product as a light yellow solid, m.p. 239-241* C, mss
{clectrospray, m/e): M+H 397.9.

EXAMPLE 372
4-(5-Chloro-2-methoxyphenylaminc)-6,7-
Emetl inoline-3-carbouitel

Using an smalogous procedure 1o that described in
EXAMPLE 367, 248.7 mg (1 mmol) of 4-chloro-§,7-
dimethoxy-3-quinolinecarbonitrile in 12 mL of
2-ethoxyethanol and in the preseace of 1156 mg (1 mmal)
of pyridine hydrochloride was reacted with 189.1 mg (1.2
mmol) of 5-chloro-o-anisidine io give 240.5 mg (65.0%) of
the product as a cream solid, m.p. 200-202* C, mass
{clectrospray, m/e): M+H 369.9, 3718.

EXAMPLE 373
4-{4-Chloro-2-Aucro-phenylaming)-6,7-dihydroxy-
quinaling.3-carhanit

A mixture of 0.358 g of 4-(4-chloro-2-flnore-
phenylamine)-6, 7-dimethoxy-quinaline-3-carboritrile and 3
g of pyridine hydrochloride was- stirred under nitrogen at
210-220° C. for 20 mimtes. The mixinre was cooled and
acked to 50 m! of 3% ammeonium hydrexide solution. The
product was collected, wushed with water, and dried fo give
0.302 g of 4-(4-chloro-2-Auoro-phenylamino)-6,7-
dihydroxy-quinoline-3-carbonitrile &3 a solid, mp 270-272°
C.;: mass spectrum (EI, m/e): M 329.0363.

EXAMPLE 374
4-(3-Hydmy-2-n3ety!-phenylamiqn)—6.7—dimthuy—
quinoline-3-carboniirile

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-
quinolinecarbonitrils, 0.123 g of 3-amino-o-crescl, 20 mg of
pyridine hydrochloride, and 10 mwl of ethoxycthano! was
stirred under nitrogen, st reflux temperature for 30 minutes.
The mixtore was coaled and added to 40 ml of water. To this
mixture was added sodinm carbonate and concentrated
hydrogen chloride to adjust pH to 7. The product was
collected, washed with water, and dried 10 give 0.174 g of
4-(3- I:ydro:y-2-melI|yl-phenyhmma)-G.’l-dlmethoxy-

quinoline-3-carbonitrils

as a solid, mp C.; mass
spectrum (alscirospray, m/ey: M+H 3359,
EXAMPLE 375
4-(3-Chloro-4-methaxy-pheylanino)-6,7-dimethon-
snoline-3-carbomitri)

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-
quinolincearbonitrile, 0.158 g of 3-chloro-p-anisidine, 20

A4S
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mg of pyridine hydrochlaride, and 10 ml of sthoxyethanol
was stired under citrogen, at reflux for 30
nnmues. The mixture was cooled and added to 40 ml of
water, To this mixiurs was added sodinm carbonate and
concentrated hydrogen chioride to adjust pH to 7. The
product was collccted, washed with water, and dried to give
0324 g of 4(3-chloro- 4-methoxy-phenylamino)-6,7-
dimethoxy-quinoline-3-carbomitrile a5 a solid, mp 278-280°
C.; mass spectrum (El, m/): M 369,0850.

EXAMFLB 376
6,7-Dimethoxy-4-(4-trifinoromsethyl-phenylamino)-
inoline-3-carbonit}

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-
quinolinecarbanitrile, 0.322 g of 4-(triflucromsthyl)aniline,
m“dpmﬁmhy&oahkmch and 10 ml of ethaxyeths-
nol was stirrod under nitrogen, at roflux temporature for 30
minutes. The mixture was cooled and added to 40 ml of
water. Tb this mixture was added sodium carbonata and
concentrated hydrogen chloride to adjust pH to 7. The
product was collected, washed with water, and dried to give
0.268 g of 6,7-dimethoxy-4-(4-trifluvoromethyl-
phenylamino)-quinoline-3-carbonitrile as a solid, mp
116-118° C; mass specirum (EI, m/e): M 373.1031.

EXAMFLBE 377
+(3A—Dibmmophuyhmm)—6-nilmumhm—3—
carbonitrile

A mixtare of 620 g (26.6 mmol) of 4-chloro-6-
and 8.00 g (31.9 mmol) of

3 A-dibromoaniling in 160 mL of EtOH was refluxed mxler
N; for 5 br. Satd NaHCO, was added and volatils material
was removed, The residus was slurried with hexans,
collected, washed with hexane and H,O and dried. The
insaluble material was repeaiedly extracted with boiling
EtOAc and the salution wes them filtered through silica gel.
1‘hnnlwnlwummvodhgw3.80;of4-(3.4-
dibromophenylaming 3-carbonitrile &5 a
green solid: mass gpectrum (electrospray, m/e): M+H 448.9.

EXAMFLE 378
§-Amino-4-(3-tiffucrome thylphenylamino)
s noline.3-carbonitrile

A mixture of 6.0 g (168 mmol) of G-nmitro-4(3-
triflncromethylphenylaming itrile and
18.9 g (83.8 mmal) of SoCl, 2H,0 in 240 mL of EtOH was
reffuxed undor N, for 1 br. Ice water was added followed by
NaHOO, to pH 8, The mixture was stirred for 2 hr apd then
oxtracted with CHCl,. Darco was added and the axtracts
wers fltered through enhyd MgSO, and cvaporeied The
residue was fillered through silica gel with 10% MeOH in
CHCL,. Solvent evapamtion and drying in vacuo (40° C)
yvo4.ﬂgo!6-nmm-4—(&tnﬂnmuhylpbnyhmm)
quinaline-3-carbonitrile

a5 & brown solid: mass spectrum
(clectraspray, mfe): M+H 329.1.
EXAMPLE 379
m#(!&dhumhmyhmmhumd:u-a-
Prepared from 4.90 g of ylamino)-5-

nitroquinoline-3-carbonitrile and 12.4 g of SoCl,.2H,0 in

104
1.25 g of 6~amino-4-(3,4-dibromopbenylamino)quinoline-3-
carbonitrile ss & brown solid: mass spectram (electrospray,
m/c): M+H 416.9, 418.9.

EXAMPLE 380

N{3-Cyano-4-(3 4-dibromophenylamino)uinolin-
6-ylhorylamide
6-Amino-4-(3,4-dibromophenylamino)quinoline-3-
carbonitrile (0.750 g. 1.79 mmol) in 10 mL of THF was
treated with 0217 g (2.15 mmol) of E1,N and 0.195 g (2.15
omol) of acryloyl chloride at 0° C. under N,. After stirring
ovormight at 25° C,, the solvent was evaporsted and the
was boiled twice with EtOAc and then dried in vacuo (50°
C.)) to give 0.609 g of N-[3-cyano-4-(3,4-
dibromophenylamino)quinotin-§-yljacrylamide as a brown
solid: mass spectrum (elactrospray, m/e): 470.9, 472.9.
EXAMPLE 381

N-{4-(3-Bromophenylamin)-3-cyanoquinolin-6-yi]
propionamide

Prepared from 1.00 g of G6-amino-4-(3-
bromophenylarnino)quinoline-3-carbonitrile, 0359 g of
Et,N and 0328 g of 1 chloride in the same memmer
as EXAMPLE 380. The yield of N-[4-(3-
bromophenylamino)-3-cyanoquinolin-6-yl]propionamide
was 0.722 g as a yellow solid: mass spectrim (electrospray,
m/fe): M+H 395.1, 397.0.

EXAMPLE 382
(B)-But-2-encic Acid [4-(3-Bromopbenylamino)-3-
cysnoquinolin-6-yljamids

A solution of 0.637 g (7.40 mmol) of B-but-2-enoic acid
in 25 mL of THF under N, was chilled in ice. Iscbutyl
chloroformate (1.01 g, 7.40 mmol) and N-methylmorpholine
(0.747 g, 740 mmol) were edded and the solntion wes
stitred cold for 10 min. A siury of 1.00 g (2.96 mmol) of
6-amino-4-{3-bromophenylamine
in 15 mL of THF was added md the mixture was stirred at
25* C. ovemnight. The mixtore was evaporated and the
resiis was shurried in water, collected and dried. The
residue was boiled twico with EtOAe and dried in vacuo
(50° C) 1o give 0.965 g of (E)-but-2-endic acid [4-G3-

lanyine yljamide as a yel-
low solid: mass spectrum (electrospray, m/e): M+H 406.9,
408.9.

EXAMPLE 383
N{d{&hmﬂphmyllmim)awﬁn-&-yl]-
2-methylacrylamids

Prepared from 0.500 g of 6-amino-4-(3-
bromophenylamino)quinoline-3-carbonitrile, 0.194 g of
Ei,N and 0202 g of methacryloyl chloride in the seme
manner es EXAMPLE 380. Thero was obixined 0.317 g of
N-{4-(3-bromophenylaminc)-3-cyanoquinolin-5-yI]-2-
methylacrylamide as a yellow solid: mass spectrum
(clectrospray, m/): M+H 406.8, 408.8.

EXAMPLE 384
437 benylionion)-6-nitroquinoline-3-
carbonitrile
Propared from 500 g of 4-chloro-6-ni

inoline-3
the same manner as EXAMPLE 378. Thero wes oblained  carbomitrile and 2.86 g of 3-fluoroaniline in the same manner

uUg
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as EXAMPLE 377, The crude prodoct was dissolved in a
large wolume of EtOAc, treated with Darco and filtered
through Calite. Solvent removel and drying in vacuo (50°
C.) gave 5.77 g of 4-(3-fivorophenylamino)-6-

nitrile as a solid: mass
spectrum (electrospray, m/e): M+H 309.2
EXAMPLE 385
Gm-whﬁm)gimﬁm-}-

Prepared from 5.04 g of 4-(3-fluorophenylumino)-6-
pitroquinoline-§-cubonitrile and 185 g of S0Cl, 2H,0 in
lllcnmn mamer as EXAMPLE 378. Filiration

through
There was obtained 430 g of 13

WIS Unnccessary.
6-|.nnno-4-(3 -fluorophenylamine)quinoline-3-carbonitrile
oystals: mass spectrum (electrospray,
mla): M+H 2891,

EXAMPLE 386
4-(3-Dimethrylaminop! I_')-G-'I inoli

Prepared from 500 g of 4-chlorm-6-nitroquinoline-3-
carbonitrile, 5.38 g of 3-dimethylaminomiline dihydmochlo-
rdnmdSl?;ofmthyhmmlhmmmu
EXAMPFLE 377. Tho crude product was taken up in E1OAc,
treated with Darco, filtered through Celite, svaporated and
dried in vacuo (50° C.). The yield of 4-(3-
dimethylaminophenylamino)-§-aitroquinoline-3-
carbonitrile was 5.62 g as brick red erystals: mass spectrum
(slectrospray, mje) M+H 3342,

EXAMPLE 387
4-{4-Dimethylaminophenylaminc)-6-nitroquinoline-
3-carbonitrile

Prepared from 5.00 g of 4-chloro-§-nitroquinoline-3-
carbonitrils, 5.38 g of 4-dimethyluminoaniline dihydrochlo-
ride and 5.17 g of tricthylamine in the ame manner as
EXAMPLE 386. The yield of 4-(4-
dimethylaminophenylamino)-6-nitraquinoline-3-
carbonitrilo was 558 g as brick red crystals: mass spectrum
(eloctrospray, m/ey: M+H 3342,

EXAMPLE 388
6-Amino-4-(3-dimethylaminopberylamino)

A mixture of 5.00 g (15.0 mmol) of 4-(3-
dimethylaminophenylemino)-6-nitro-quinolins-3-
carbonitrile, 120 g (37.5 mmol) of snbhyd bydrazine and 0.5
g of 10% Pd/C in 250 mL of EtOH wes refluzed under N,
for 1.3 hr. The reaction was filtered through Celite, the Celite
was washed with BtOH and the filirate and washes were
combined. Solvent evaporation and drying in vacuo (50" C.)
gave G-amino-4-(3-dimethylaminophenylamino)quinoline-
3-carbonilrile a3 3 red brown solid: mass spectrum
(clectrospray, mve): 303.9.

EXAMPLE 389
G-Mmmyhnﬁnqpmyhﬁm)
quinoline-3 carbonit

Prepared from 4-(4-dimethylaminophenylamino)-6-
nitroquinoline-3-carbonitrile (5.00 g), 1.20 g of anhyd

106
bydrazine and 0.500 g of 10% Pd/C in the same manner as
EXAMPLRE 388 155179. Afier washing first with MeOH
(discarded), the product was ehited with DMF. The latter
solvent wes collected separataly, evaporated and the residus
was dried in vacuo (30° C). Tho yield of 6-amino-4-(4-
dimethylaminophenylaming)quinoline-3-carbonitrile was
;ooﬂg ;‘:;gyelbw solid: mass spectrum (electrosprey, m/e):
+ .

EXAMPLE 390

But-2-ynsic Acid [4-(3-Fluorophenylamine)-3-
cynnoquinolin-6-y[]anvide

Prepared from 0.756 g of but-2-ynoic acid, 123 g of
sobutyl chiorformata, 0.908 g of N-methylmorpholine and
1.00 g of 6-|mm-4-(3 finorophenylanring)quinoline-3-
carbonitrils in the same mmoer as EXAMPLE 382. The
yicld of buot-2-ynoic acid [44(3-finorophenylamino)-3-
mumﬂm&-ﬁ]lmd.wul(ﬂ;-npnnwnhd
mass spectrum {ulectrospray, m/): 345

EXAMFLE 391

N{B—Cymoﬂ!:dimeﬁyhmimghnyhnﬂm)
quinolin-6-yIjacrylamide

Prepured from 1.00 g of G-amino-4-(3-
dimethylaminopheaylamino)quinoline-3-cathogitrile, 0400
g of triethylamine and 0.360 g of acryloyl chlorids in the
ssme manner a5 EXAMPLE 88, The yield of N{3-cyano-
4-(3-dimethylsminophenylaminaYquinolin-6-y1Jucrylamide
was 0.880 g a8 an orange solid: masms spectrum (electrospray,
mje): 358.1.

EXAMPLE 392
N{3-Cyano-4(4-dimsthylaminophenylaminc)
quinalin-6-y{jacrylamids
Preparsd from 1.00 g of 6-amino-4-(4-
. . lami AL itxdle. 0.400

dimethylaminopheny]

g of tmiethylamine and 0360 g of scryloyl chiodde in the
same manner 38 EXAMPLE 380. The yield of N-{3-cyano-
4-{4-dimethylaminophenylamino)quinolin-6-yljacrylamide
was 0.990 g of brown-orange solid: mass spectrum
(clectrospray, m/e): 358.2

EXAMPLE 393

dimethylaminophenylamino)quinotin-6-yljumide

Prepared from 0.694 g of but-2-ynoic acid, 1.13 g of
isobutyl chiomfonmate, 0.833 g of N-methylmarpholine and
1.00 g of G-mmo-d-(s-dmet.hyhmmq:hnyhmnn)
quinoline-3-carbonitrile in the same manper ss EXAMPLE
382, The yisld of but-2-ynoic acid [3-cyano-4-(3-
dimethylaminophenylamino)qoinolin-6-yljamide was 0.967
gl.;l.;'m.m?. solid: mass spectrumn (electrospray, m/c):

"

EXAMPLE 3%4

But-2-yonic Acid [3-Cyano-4-(4-
dimethylaminophenylamino)quinolin-6-y jumide
Pmpamdﬁum(lﬁﬂgo!bub—ﬁ-yndcmd.ll&gof
isobutyl chloraformats, 0.833 g of N-ms
100 g of Hmthyhmophnyhmm)qumohm-}
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carbonitrile in the sams mancer as EXAMPLE 382, The
yield of but-2-ynoic aecid [3-cyano-4-(4-
dimethrylaminophenylamino)quinolin-6-yljamide was 1.13
El unnagadz: red solid: mass spoctrum (electrospray, m/fe):
+ .

EXAMPLE 395

4-{3-Bromophenylaminn)-5-
dimethylaminoquinoline-3-carhonitrile
H

Propared from 0.400 g of 4-chloro-6-
dmaﬂ:yhmmoqmmlu-}mbomtrﬂn and 3-bromoaniline
in the same manner as EXAMPLE 377. The crude
was boiled twice with EtOAc and dried in vacuo (50° C.).
The yield of 4-(3-bromophenylamino)-6-
dimethylaminoquinolios-3-carbonitrile hydrochioride was
0.521 g & a brown powder: mass spectmm (eloctrospray,
m/e) M+H 366, 368.9.

EXAMPLE 396
6-Dimethylamino-4-(3-methoxyphenylamino)
inoline-3-carbaitrils Hydrochinride
Propared from 0.400 g of 4-chloro-6-

d:melhyhmmqmmlm-s-u:bnmhln and 0256 g of
mihnummmumsss
'l‘hayul:lof

lamnine)
quinaline-3-carbomitrile
spectrum {electrospray, m/o): M+H 318.9.
EXAMPLE 397

2-Bromao-N{4-(3-bromophenylamino}-3-
cyanoquinolin-6-yijacetamide

Propared from 1,50 g of 6-amino-4-(3-
bromophenylamino)quinoline-3-carbonitrile, 0538 g of tri-
ethylamine and 1.08 g of bromoacetyl bronide in the same
manner ss EXAMPLE 380, The yiald of 2-bromo-N{4-(3-
bromophenylamino)-3-cyanoquinolin-§-yllecetanids was
1.55 g as a yellow-brown solid: mass spectrum
(clectraspray, m/e): M+H 458.9, 460.9.

EXAMFLE 398
S-lodo-4-(3-methoxyphenylamino)quinoline-3-
carbomitrils

was 0.532 g of brown powder: mass 35

Prepared from 1.00 g of 4-chloro-6-fodoquinoline-3-
carbonitrile and 0.469 g of 3-methoxyaniline in the same
manner as EXAMPLE 377. The crude product was fltered
through silica gel with 20% EtOAc in CH,(1,, evaporated
and dried in vacuo (50° C.). The yield of G-indo-4-(3-
methoxyphonylamino)quinnline-3-carbonitrile was 1.09 g
"-.mylllmv9 crystals: mans spectrum (electrospray, m/e): M+H

5-Methaxy-2-methyl-4-nitroacetanitide

A solution of 1821 g (1.0 mol) of 5-wethoxy.2-methyl-
4-pitmaniline in 400 ml acetic acid was beated to reflux. To
the bot solution was added 320 ml of acetic anhydrids. The
mixture was refivared for V¥4 br and thea poured onto ice,
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The solid was collected and washed twice with water and
omemlthILOH(lhsmcommyd:-mwb
mono-acetate). The solid is then air dried. The solid is
dissolved in 1400 ml of boiling chloroform, treated with
MgSO0, and Norite, and filmred while hot. The filirate was
bodled and 500 ml of bexanes were added. The mixiure was
cooled in an ice bath Solid was collected giving 1459 g
{65%) of the product as an oroge solid.
5-Ethoxy-2-methyl-4-nilroacetanilide

A mixture of 186 g (830 mmol) of 5-methoxy-2-methyl-
4-nitroacetanilide and 105.5 g (2.49 mal) of LiCl in 1115 mi
of DMF was mechanically stimred at reflux for 12 br without
nusing a condanser. Tho dark omungs solution was allow to
cool 1o room temperature and then allowed to stand over-
night. To the stirring solution was added 114.65 g (830
mmol)ofpuwdnmdl!,CO,deﬁS4ml(3.32ml)ofelhyl
jodide. The roixture was slowly heaied with stirring. At
about 70% C & rapid gas evolntion cosnes (probably ethyl
chioride). After most gas has evolved, heating & contimued
10 reflux temperatare. Tbelm:ltnnnnlmﬁtShrnﬂ
then paured anto ice water. The mlid is collected, washed
several times with water, wnd air dried. The solid is dissolved
in 2 L of baoiling chloroform, troated with MgSO,, and
filtered whils hot. The filtrate i boiled and dituted with 15
L bhexanes. The mixture is cooled and solid is collected
giving 105 g of 2 yellow solid (539).
2-Acelylamino-4-ethoxy-5-nitro-benzoic acid

A solution of 2173 g of potassinm permanganate and
7523 g of inm sulfate in 5000 ml of water was
hoated to B0® C. Then 119 g (0.5 moles) of 5-ethoxy-2-
methyl-4-nitroacetanilide was added in one portion. Heating
at reflux was contimued. After abaut 45 mimutes (the disep-
pearance of the color) an additional 37.62 g of
magnesium sulfuts and then 108.65 g of potassium perman-
ganats were ackded. After abont 45 mimutes of additional
reflux (the dissppearance of the permangspate calor) the
resarved. Acidification of the filtrate with concentrated
hydrochloric acid gave product. The reserved manganese
diaxide was boiled with 2000 ml of water, and filered.
Acidifiestion of the Aliraie gave additional The
products were corebined and dried to give 68.19 g (50.8%)
of the desired product. Siarting material could be extracted
from the mangancse dicxide cale with acetons.
3-Ethoxy-4-nitroaniline

To 600 ml of H20 was slowly added 400 mi conc. H,S0,.
To the bot mixture was added 1185 g 044 mol)) of
2-acetylaminn-4-ethoxy-5-nitro-benzoic acid. The mixture
was heated to 110-112° C. with atirring. Initially there was
a vigorous gas evolution. After I br., the mixiure was poured
hydroxide (an exothermic reaction ensusd). The mixture
was allgwed 0 0ol (0 room temperature and the salid was
collected by filtration. The solid was washed scvoral time
with 500 ml partions of water and thea dried in vacuum and
then extracted several times with warm ethyl scetate. The
sxtracts were flltared and solvent was removed giving 57.8
g (71%) of the product. . )
2-(2-Cyano-2-ethoxycarbonyl-vinylamino)-4-ethoxy-5-

A mixture of 58.96 g (0.324 moles) of 3-clhoxy
-4-gitroaniline and 77.22 g (0.456 molss) of ethyl
(ethoxymetbylene) cyano acetats in 210 ml of whene was
refluxed fior ahout 16 hours (overnight). The reaction was
cooled in an ice bath, and the product was filkered. It was
washed with thres poctions of ether, then dried © give 94.33
g (95.8%) of the desired product. This can be recrystallized
in about 80% yicld from methyl cellosolve.
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7-Btbxyh4-ll;ydmy-6-nino-qumhmq31-a;b?;mﬂc 2 4-Bromo-but-2-enoic acid [4-(3-chloro-4-Huoro-
The yellow starting materia Cyano-2- lami inolin-6- i
. y iny ng 4 e phenylamino)-3-cymo-quinolin-6-yl]-amide

ms;mmmb.whchhdhnnmynﬂhndﬁom
2-methoxyethanol, was added a3 a solid to 2.5L of refluxing
(256° C.) Dowtherm in a 5L thres-necked flask equipped
with a mechanical stirrer and a thermameter under nitrogen.
The reaction mixture was stirred vigoroosly at this tempera-
ture for 1.25 e, and then allowed to cool to room tem-
perature. Tha thick reaction mixture was diluted with 25 of
ether, iliered and washed with ether to yield 242 g of the
cyclized product 7-ethaxy-4-hydroxy-6-nitro-quinoline-3-
carbonitrile as an off-white solid with u yield of 76%.

The fillrate was svaporaied to remove cther and then
troated with hexane, The resulting yellow precipitate was
callected and washed with hexane to yield 10~15% unre-
acted starting material, which could be recycled to generate
mone cyclized product. The resulting filtrate wes evaporated
to remove hoxane and then passed through a thin pad of
silica gel to remove colored impurities to regenerate the
Dowthermn for more cyclization rosctions.
4-Chloro-7-ethoxy-6-nitro-quinoline-3-carbonitrils

In a 1L mund-boitomed flask, the nitro compound
7-ethoxy-4-hydroxy-6-nitro-quinaline-3-carbonitrile (20 g,
77 mmol) was refinxed with 120 ml of phosphorus oxychilo-
ride under pitrogen for 2.5 b, TLC (ethyl acotats: haxans=
1:1) showed no starting material left The volatile reagents
wore removed by rotary evaporation and further szeotropi-
cally romoved with toluene at 50° C. The flask containing
the solid residus was cooled in an ice bath, aad 600 ml of
methyleps chioride was added to dissofve the residue. The
resulting cold methylens chioride solution was added ioto a
vigorously stirred solntion of 250 ml ice-cold satureied
potassinm carbonate solution (53.3 g, 5 eq) and stirred for 30
min The organic layer was separated, washed and dried to
give 1858 g of 4-chloro-7-ethoxy-6-nitro-guinoline-3-
carbonitrile with a yisld of 86.9%.
4-(3-Chloro-4-ﬂuoro-phenyhminn)-7-elhoxy-ﬁ-nilm-

4-Chloro-7-ethoxy-6-aitro-quinoline-3-carbonitrile {26.8
g 965 mmol) and 3-chioro-4-fluoroaniline 14.05 g 96.5
mmol) in 900 ml of iso-propanac]l wore refluxed undsr N,
for 3.5 hms. TLC (ethyl acolafe: bexans=1:1) showed no
startivg material lefi. Afier standing at room
overnight, the hydrochloride salt was filicrod off and washed
with isopropano]l and ether giving 4-(3-chioro-4-finoro-
ph.nyllmmn)—'l-elhoxy-ﬁ-ml:m-qmnl:m-!—cubommlo
386 g (95%) aa a yellow bydrochloride sali.
. 6-Amino-4-(3-chloro-4-flucro-phenylamino)-7-cthoxy-
quinoline-3-carbonitrile

4-(3-C:hlm-4-ﬂuom-phnyhmmo)-7-olho:y-6-mlm-
quinoline-3-carbomitrile hydrochloride (38.6 g 912 mmol)
was mixsd with 35.7 g (638 mmol) of iroa powder. A
solntinn of 43.9 g (820 mmol) of smmoninm chinride in 280
ml of waler was addad followed by 985 ml of methanol. The
mixtre was roflux with mechanical stirring under nitrogen
for 4 br at which time TLC indicated complete reduction.
The reaction mixmre was fillered hot and solids were
washed with 500 ml of bofling methanol. After the combined
fillrate wes evaporated, the residine was partitioned betwesn
1.5L of warm ethyl acetate and 700 ml of saturated sodinm
bicarbonate sohition. The organic was dried over
magnesium sulfate, treated with Narita, filtered and svapo-
rated to give a solid which was recrystallized from CHCl,-
hexanes giving 29.0 g (89%) of G-amino-4-(3-chloro-4-
fincro-phenylamino)-7-ethoxy-quinoline-3-carbonitrile as a
light green solid.

15

To 14.98 g (63.17 mmol) of trimethylsilyl 4-bramo-2-
butencate (prep.: Synthesis 745 1983) in 35 ml of mothylone
chiaride, was addad 8.82 g (69.5 mmol) of oxalyl chloride,
followed by 1 drop of dried DMF. Afier the solution was
stirred for 2 hr, the solvent was evaporated, and further
azeotropically distilled with carobon tetrachloride 1o yield
the acid chloride. 6-Amino-4-(3-chlaro-4-flvero-
phenylaming)-7-cthaxy-quinaline-3-carbonitrile (19.6 g,
549 mmol) wes mixed with 1146 ml (65.91 mmol) of
N,N-diisopropylethylamine in 366 m! of anhydrous THF
xder nitvogen in an ice bath. A solution of the acid chioride
prepared above in 183 ml of THF was added over 15
mimtes, and then stirred for half an bour at 0* C The
reaction vessel was sealed and stored in the freerer over-
might. The reaction solution was rotary evaporated and the
residus was partitionsd botwean saturated sodium bicarbon-
ate snd ethyl acctate. The organic layor was soparaied,
washed, dried with magnesium sulfate and passed through a
thin Iayer of silica gal to give 32 g of the crude product as
an orange solid. The crude product was refluxed with 400 ml
of methanol for half an hour. Afier cooling to room
temperature, the solid was collected and washed with metha-
nal followed by hexans to give 21.3 g of beige solid with a
yicld of 76.5%. It is a mixture of the bromo and chloro
compounds, More product coutd be isolated from the mother
liquor,
4-Dimethylamino-bat-2-eaoic acid [4-(3-chloro-4-fuam-
phemylamino)-3-cyano-7-ethoxy-quinolin-6-yi}-amide

The bromo/chloro compoands (19.88 g, 39.53 mmol)
were dissolved in 800 ml of THF i 0° C. and 2 equivalent
of 2M dimethylansine (39.54 ml, 79.07 mmoal) in THF was
added in one portion. The reaction sohition was stirred a1
ro0m temperture overnight. Another equivalent of dimethy-
lamine was added. After stirring overnight at room
temperature, only 10% of chloro compound was unreacted,
The reaction solution was rotary eveporated and the residuc
was partitioned between ethyl acetate and saturated potas-
sinm bicarbonate, The orgamic Iayer was dried, filtered and
evaporated to give 17 g of orange glass. The crade prodoct
was talien up in acstone and purified by colomn chroma-
tography using scetons as the elnant. The main fractions
were pooled and evaporated to give 9.8 g of a yellow glass.
It was then dizsolved in 350 ml of hot ethyl acetsts and
evaporated 10 a concentrated solution. A fow drops of
methanol was added 1o assist recrystaltization. After stand-
mgltmumhmpuﬂu:emmghl.lhebﬂpayﬂnhm
filtered to yicld 7.09 g of pure but-2-enoic
acid [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-
ethoxy-quinolin-6-yi}-amide (mp 196-198° C.) with a yield
of 38.7%. A lat of product remained in the mother liquors in
tho steps of chromatography and recrystallization, and could

be isolated. The expected yield is about §0%.

Wa claim:

1. A method of treating or inbribiting colonic polyps in a
mammal susceptible to the formtion of colomic polyps
which comprises providing to seid mammal an effective
amount of 1 compoond of the formmia

22|



US 6,384,051 B1

m

wherein:

X is cycioalkyl of 3 to 7 carbon aioms, which may be
optionslly substitnted with one or more alkyl of 1 to 6
u:l:nnmmgmup,unlpyndmyl.pmﬁnyl or
phonyl ring; whorsin the pyridimyl, pyrimidinyl, or
phenyl ring may be optiomally mono- di-, or tri-
sabstituted with a substitueat sslected from the group
consisting of halogen, alkyl of 1-6 carbon atams,
alicenyl of 2-6 carbon atoms, alkynyl of 2-6 cartbon
atoms, azido, hydroxyalkyl of 1-§ cartbon atoms,
halomethyl, alkoxymethyl of 2-7 carbon atoms,
alimnoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6
carbon etoms, alkylthio of 1-6 carbon atoms, hydroxy,
triflucromethyl, cyano, nitra, carboxy, carboalkoxy of
2-7 carbon atoms, carboalkyl of 2-7 carbom atoms,
phonoxy, pbenyl, thinphenoxy, bemzoyl, benzyl, antino,
alkylamino of 1-6 carbon atoms, dislicylanting of 2 to
12 carbon atoms, phenylamino, benzylamino, alkanoy-
Iamino of 1-6 carbon atoms, alkenoylemino of 3-8
carbon atoms, alkynoylamino of 3-8 carbon atoms, and
benzoylamino;

nis 0-1;

Y s —NH—, —0—, —8—, or —NR—;

R i alkyl of 1-6 carbon atoms;

Ry, B3, Ry, and R, are cach, indepeadently, brydrogen,
halogen, alkyl of 1-6 carbon atoms, aliemryl of 2-6
carbon atoms, alkynyl of 2-6 carban atoms, alkenyloxy
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms,
hydroxymethyl, halomethyl, alkanoylaxy of 1-6 car-
bon atoms, allenoyloxy of 3-8 carbon atoms, alkynoy-
loxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7
carbon atoms, alkenoyloxymsthyl of 4-9 carbon atoma,
alkynoyloxymethyl of 49 carbon atoms, alknxymethyl
of 2-7 cubon atoms, alkoxy of 1-§ carbon atoms,
alkyithio of 1-6 cubon atoms, alkylsalphinyl of 1-6
carbon atoms, alkylsulphonyl of 1-6 carbon atoms,
alkylsulfionamido of 1-6 carbon atams, alkenylsulfona-
mido of 2-6 carbon atoms, afkynylsnlfonamido of 2-86
carbon atoms, hydroxy, trifinoromethyl, cy=nn, mitro,
carboxy, carboalkoxy of 2-7 carbon atoms, carboalkyl
of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzyl, amino, hydroxyamino, alkoxyamino of 1-4
carbom atoms, slkylamino of 1-6 carbon atoms, dialky-
Inmino of 2 to 12 carbon atoms, aminoalkyl of 1-4
carbon atoms, N-alkylaminoalkyl of 2-7 carbon stoms,
N,N-dialkylaminoalkyl of 3—14 carbon stoms,
phenylamino, benzylaminn,

13
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R,nllkylofl—ﬁu:bonmﬁqu:mﬂymhu-
with one or mors balogen atoms, pheayl, or
1 optionally substituted with one or more

halogen, alkoxy of 1-6 carbon atoms, triffncromsthyt,
amino, nitro, cyano, or alkyl of 1-6 carbon atoms

groups;
R, is hydrogen, alkyl of 1-6 carbon stoms, or slkenyl of
2-6 cathon atoms;

R, is chioro or bromo
R,is n, alkyl of 1-6 carbon atoms, anrinoalkyl of
1-6 cabon atoms, N-alkylaminoalkyl of 2-9 carbon
atoms, N,N-dialkylami of 3-12 cubon atoms,
N-cycloalkylaminoalkyl of 4-12 carbon atoms,
N-cycloalkyl-N-alkylaminoalkyl of 5-18 carbon
atoms, N,N-dicycloalkylaminoalkyl of 7-18 carbon
aloms, morpholing-N-alkyl whersin the allyl group is
1-6 carbon atoms, piperidino-N-alkyl wherein the alkyl
group is 1-6 carbon atoms, N-alkyl-piperidine-N-alkyl
wherein eithor alkyl group is 1-6 carbon atoms,
1-N-aIkyl of 3-11 carbom atoms, hydraxy-
athyl of 1-6 cartbon atoms, alloxyalkyl of 2-8 cartbon
foms, carboxy, of 1-6 carbon atoms,
phenyl.cnbonlkyloﬂ-?u:hnn atouns, chlorn, fluoro,

or bromo;

Z is amino, hydroxy, alkoxy of 1-6 carbon atoms, alky-
lamino wherein the alkyl moicty is of 1-6 carbon
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atoms, dialkkylamino whersin each of the alky] moietios
is ol' 1-6 catbon atoms, morpholino, piperazino,
N-alkylpipsrazino wherein the alkyl meisty is of 1-6
cacbog atoms, or pyreolidino
=1-4, q=1-3, and p=0-3;
any of the substituents R,, Ry, Ry, or R, that are located
on contiguous carbon atoms can together be the diva-
lont rudical —0—C(R),—0—;
or a pharmaccutically acceptable salt theroof with the
proviso that when Y is —NH—, R,, Ry, Ry, and R are
hydrogen, and o is 0, X is not 2-methylphenyl.
2. The method according to claim 1 wherein Y is —NH—
and o=0 or a ically acceptable salt thareof.
A, The method acconding to ¢laim 2 wherein X is option-
ally substitnted phenyl or & pharmsceutically scosptable salt
thereaf.

4. The method according 1o claim 3 wherein R, and R, are
hydeogen or & phlmnu:nliully mptlbk salt thexeof.

S, The method acconling to claim 1 in which 4{(3-
hmophnyl)nmm]—é.?—duthn:y-a-qmmhneurbmlnh

y acceptable salt thereof is pwﬂed

6 The metbod according to claim 1 in which
4-dimethylamino-but-2-enoic acid [4-{3-chloro-4-fluoro-
pheaylamino)-3-cyano-7-methoxy-quinolin-5-yl}amide or
a pharmaconticaily acceptable salt thereof i provided.

7. The method according to clsim 1 in which
4-disthylumino-but-2-enpic acid [4-(3-chloro-4-fluoro-
phmyhmnn)-&-cynm—?—mﬂhnxy—thn—&yl]-m!ﬁ or
a pharmaceutically sccepiable salt thercof is pwwhl.

8. The method according to cleim 1 in which
4-dimethrylarmino-but-2-enoic acid [4-(3-bromo-4-fluoro-
plnnyhmmo)-:!—qmoﬂ-mhuy—thn—ﬁ-yl]-mddn or
a pharmaceutically acceptable salt thereof is pmmhi.

9. The method according to claim 1 in which
4-dimethylamino-bnt-2-enoic acid [4-(3-bromo-

VMGOII

10. The method according to claim 1 in wluc.h
4-diethylamino-but-2-enoic ecid [4-(3-bromo-

phﬂ:yhmm)é—mm—?—othoxy—qmmhné-yl]-lmﬂe ora
pharmacsntically acceptable sait thereaf is provided.

11. The method according to claim 1 in which
4-morpholin-4-yl-bat-2-enoic acid [4-(3-chloro-4-finoro-
phuyhmm)écynno—?—mﬂhmy—qumhn—&-yl}anﬂn or
a pharmacoutically acceptable sslt thereof is pmdd

12. The method according to claim 1 in which
4-dimethylamino-but-2-enoic acid [4-(3-bromo-
pheaylamino)-3-cyano-7-methoxy-quinolin-6-yl}-amide or
a pharmaceoutically acceptable salt thereof is

1. mmlhodm:dlngmdnmlmwl:ndnl{'i{(a
I:nmﬂphuyl)lmm]-}eyun-é-qmolmylethoxy-z-
butymamide or a pharmaceutically sccaptable salt thereof ia

provided.

14. The method according to claim 1 in which N-{ (3-
chloro-4-fluorophenyl)amine}-3-cyano-6-quinolinyl}-4-
dlmelhyhmo-}buumh or a pharmaceutically scoept-
ablo salt thereof s provided.

15. The mecthod according to claim 1 in which
4-dimethylamino-but-2-enoic acid [4-(3-chloro-4-finaro-
pheaylamino)-3-cyano-7-ethoxy-quinolin-6-ylJamide or a
pharmaceutically acceptable salt thereof is provided.

16. The method according to claim 1 in which

8) 4-[(3-bromophenyl)amino]-7-methoxy-3-

ino Lnscarbonitrile;

b) 4{(3-bromophenyl)amine]-7-methoxy-6-nitro-3-

quinolinecarbonitrile;
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c) G-amino-4-[(3-bromophenyl)amino} 7-methoxy-3-
quinolinecarboumitrila;

d) N{H(B-btomoﬂ:nyl)mno}ﬁ-qm‘l—mthmy—&-
quinobinyl|-2-butynumids;

©) N{4{(3-bromopbenyamino}-3-cysno-7-methaxy-6-
quinolinyl}-2-propenamide;

f) 4-[(3-bromophenyl)amino]-6-nitro-3-
inoligecarbonitrile:

g) G-amino-4-[(3-bromophenyl)amino}-3-

quinolinscarbouritrile;

b) N{Hﬂmmvphenrnm}&mﬂqumhnﬂ]—
2-butynamide;

Y] N{Hglymophm!l)m}wmﬁ-qmnlmyl]

D N{4{(3-bromopheayljamino]-3-cyanc-6-quinoliny!]
botanamide;

K N{qmmnmpmm-s-qﬁndhyl}
2-propenamide;

1) N{4{(3-bromophenylamino]}-3-cyano-6-quinolinyl}
2~chloroacetamide;

m) 4-[(3,4-dibromophenyl)amino]-6-nitro-3-

inolinecarbontrile;

n) G6-amipo-4-[(3,4-dibromophenyl)amine)-3-

quinolinecarbomitrile;

a) N-[4-[(3,4-dibromophenyl)amino]-3-cyana-§-
quinolinyl}-2-batynamide;
p) G-nitro-4-{(3-triflnoromethylphenyl)amina]-3-
inoli bomitrile: :

q 6-:mino-4-[(3-tri;lunrnmul.llylphenyl)mi.nn]-ﬂ-
inolinecarboaitrile;
r) N{4{(3-trifuoromethyiphenyl)amino]-3-cyano-G-
quinolinyl}-2-butynsmide;
s) 4-[(3-bromophenyl)amine}-6,7-dimethoxy-3-
totinacarbonitrile:

1) 4-[(3-ﬂIlorophen.yl)lmino]-d,'l-dimnlhoxy-S-

u) 4-(cycloboxyamino)-6,7-dimethoxy-3-

v) 4-[(3-bromophenyl)amino]-6,7-dihydroxy-3-

w) 3{(3-bromophenyl)amine]{1,3}-dioxclo{4,5-5]
quinoline-7-carbouitrile;

1) 4-[(3-chlorophonyl)amino)-6,7-dimsthoxy-3-
quinolinecarbonitrile;

y) H(}uﬂummylphmyl)mmo}dﬂdmthoxﬂ-
quinolinecarbonitrile

) 4-{(3.4-d1molhoxyphsnyl):mna]-6.1—d:mllnzy-3-
quinolinscarbonitrile;

aa) 4-[(methylphenyl)amino]-6,7-dimethoxy-3-

quinolinscarbonitrile;

bb) 4-[(3-cyanophenyl)amino]-6,7-dimethoxy-3-
inolinecarbonitrile:

cc) 4- [(4-ﬂuorophe|.:yl)|mino]-6 7-dimethoxy-3-
quinolinecarbonitrils;

dd) 4-[(3- (hydrnxymethyl)phenyl)lmlnu] -6,7-
dimethoxy-3

¢o) 4-(3-bromophenoxy)-6,7-dimethoxy-3-

nolinecarbonittle;

) 4{(4-bromophenyDsulfanyl]-6,7-dimsthoxy-3-
quinolinecarbonilrle;

gg) N-[4-[(3-bromophenyl)amino]-3-cyano-6-
quinoliny]}-3(B)-chloro-2-propenamide;
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hh) N-[4-[(3-bromophezyl)amino]-3-cyano-6-
quinolinyl}-3(Z)-chloro-2-propenamide;

i) N{4{(3-bromopheaylamizo]-3-cyacn-6-quinolinyl]-
2-methyl-2-propenamide;

ji) N{4{(3,4-dibromophenyl)amina}-3-cyana-6-
quinolinyl |- 2-propenamide;

ki) N{4—[_(5-bmmo:3-pynimyl)mm]-6,7—d.1mﬂn:y—
3-quinalinecarbonitrile;

1) 4{(3-bromophbenylamino]-6,7-bis(methoxymethoxy)-
3-quinalinecarbomitrile;

mm) N-[4-[(3-bromophenyl)amino]-3-cyano-6-
quinolinyl}-4-bydroxy-2-butynamids;

na) N-[4-[(3-bromophenyl)amina]-3-cyano-6-
quinolinyi-4-morpholino-2-butynamids;

00) N-[4-[(3-bromophenyl}aminc]-3-cyano-§-
quinolinyl]-4-dimethylamine-2-butynamide;

pp) N-[4-[(3-bromophenyl)amino]-3-cysno-6-
quinolinyl}-4-methoxy-2-butynamide;

qq) 4-(3-bromophenylmethylamino)-6,7-diethoxy-3-
quinolinecarbonitrile;

trr) 4-(3-phenylmothylamino)-6,7-disthoxy-3-
quinolinecarbonitrile;

m) 43 A-dimsthaxypheaylmethylaming)-§,7-disthoxy-
3-quinolinecarbouitrile;

Y) 4<(34-dichlorophoaylmothylamino)-6,7-diethoxy-3-
quinolinecarbonitrile;

uu) 4-methoxy-bui-2-enoic acid [4-(3-hrnmo-
pbeaylamino)-3-cy

vv) 4(4-chloro-2-Auoro-phenylamino)-7-(3-chloro-
PrOpOXy, -quinoline-3-carbonitrile;

ww) 4-(4-chloro-2-flucro-phenylamino)-6-methoxy-7-
(3-morpholin-4-yi-propoxy)-quinoline-3-carbonitrile;

xx) 7(2-dimethylamino-ethoxy)-4-(3-hydroxy-4-methyl-
phenylamino)-6-methoxy-quinoline-3-carbonitrila;

yy) 4(3-hydroxy-4-methyl-phenylamino)-6-methoxy-7-
(2-morpholin-4-yi-ethoxy)-quinoline-3-carbonitrile; or

2x) 4-{4-chloro-2-flucro-5-hydroxy-phenylamino)-7-(3-
dimethylamino-propoxy)-6-methoxy-quinoline-3-
carbonitrile;

or 1 pharmaceutically acceptable zalt thereof i provided.

17. The method according to claim 1 in which

a) 4.(4-chloro-2-fluoro-5-hydroxy-phenylamino)-6-
methoxy-7-(3-morphalin-4-yi-prapoxy)-quinoline-3-
carboaitrile;

b) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-7-(2-
dimetbylamino-ethoxy)-6-methoxy-quinoline-3-
carboitrile;

<) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-6-
methoxy-7-(2-morpkolin-4-yl-ethoxy)-quinoline-3-
earbonitrile;

d) N-{3-cyano-4-(3-fluorophenylamino)quinolin-6-y1]
acrylamide;

¢) 6,7-dimethoxy-4-{3-nitrophemylamino)quinoline-3-
carbonitrile;

n 4-(3- brnmophenyllmmo) -6-othoxy-7-
methoxyquinoline-3-curbonitrile;

g) G-othoxy-4-(3-hydroxy-4-methylphenylaminoc)-7-
methoxyquinoline-3-carbonitrile;

h) 4-dimethylamino-bul-2-onoic acid [4-(3-bromo-

phenrylamine)-3-cyano-quinolin-§-yi}-amide;
i) 4-disthylamino-but-2-enoic acid [4-(3-bromo-

phenylaming)-3-cyano-quinolin-6-y1}-amide;

10
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j) 4-rmethylamino-but-2-envic acid [4-(3-bromo-
pheaylamino)-3-cyano-quinalin-6-yl}amide;
k) 4-[(3-bromopheayl)amino]-8-methyl-6-nitro-3-
inoTinecarbogiteile:

)} H@bmophmyﬂanﬂm}l—dimnhyhmimmﬂhyl—é—
3-quinolinecarbonitrile;

m) 6 -amino-4-[(3-bromophenyl)amino]-8-
3-quinolinecarbonitrile;

dimethylaminomotiryl-
n) N-{4 -[(3-bromophenyl)amino]-3-cyana-8-
dimethylaminamethyl-6-quinolinyl }-2-butynamide;
0) N-{4-[(3-bromophenyl)amino]-3-cyano-8-
dimethylaminometiryl-6-quinolinyl }-2-propenemide;
p) N-{4-[(3-bromophenyl)amino]-3-cyano-8-
dimethylaminomethyl-6-quinolinyl } acetemmide;
q) 4-{(3-chloro-4-fluorophenyl)amino}-7-methoxy-6-
(marphoki }3-quinolinecarboritile;

r) 4-[(3-bromephenyl)amino]-7-methoxy-6-
(morphoi )3-quinolinecarbonitrile;

s) 4{(4-chloro-2-fluoropheayllaminol-7-methoxy-6-
(morpbol 3-quinolinecarbanitrile;

) 4{(3-hydroxy-4-methylphenyljamino}-7-methoxy-6-
(morphot }3-quinolinecarbomitrile;

u) N-{3-cyano-H{(3-iodophenylarnino}-6-quinolinyl}-
Z-propeaamide;

v) 6-amino-4.[(3-iodophenyl)amino]-3-

quinolinecarbonitrile;

w) 4-[(3-iodophenyl)amino}-§-nitra-3-
quinolinecarboudtrile;

x) N-{3-cyano-4-[(3-methylphenyl)amina]-6-
quinolinyl}-2-botynamide;

¥y) 6-amino-4-[(3-methylphenyl)amino]-3-
inolinecarbomibile:

z) 6-nitro-4-[{3- 'methylphanyl)lmino] 3-
quinolinecarbonitrile;

»a) N-{4- 5(3 -chlorophenyl)amino]-3-cyana-6-
quinolinyl}-2-propenamide;

bb) 6-amino-4-[(3-chlorophenyl)amino]-3-
quinolinecarbomitrile;

¢c) 4-[(3-chlorophenyl)amino]-6-nitro-3-
quinolinecarbonitrile;

dd) N-{3-cyano-4-[(3-methoxyphenyl)amino]-6-
quinolinyl}-2-propeaamide;

ca) N-{3-cyano-4-[(3-methoxyphenyl)amina]-§-
quinolimyl }-2-butynamide;

ff) N-{3-cysno-4-[(3-methoxyphenyl)amino]-6-
quinolinyl}-4-piperidino-2-butynamide;
gg) G-amino-4-[(3-methoxyphenyl)amina]-3-
soplinecarbomitiile:

hh) 4-[(3-methoxyphenyl)amino]-6- nitro 3-
quinolinacarbonitrile;

ii) N’-{4-[(3-ch.bm-4—ﬂnm-phnyl)n.mm]—3—cymn—6
quinolinyl}-2-butynanride;

i) N-{4{(3-d:lom-4-ﬂuomphnnyl)nmno]-3-cynno—6—
quinolinyl}-2-propenamide;

kk) N-{4-[(3-ch]m-4—ﬂmuphmyl)lmn]-3—¢ym—6—
quinoliny]}-4-disthylamino-2-butenspride;

) N-{4+{(3-chloro-4-Auorophenyllamino]-3-cyano-§-
guinalinyi}-4-morpholing-2-butenamide;

mm) N-{4 fuoropbenyl)amino]-3-cyano-5-
quinolinyl}- yimethyl-2-propenamide;

nn) 6-amino-4-[{3-chloro-4-fluorophenyl)amine]-3-
quinolinecarbeniirile;

a4
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00) 4-{(3-chloro-4-fluorophenyl)amina]-G-nitro-3-

PP) N-{4-[(4-bromophenyl)aminc]-3-cyano-6-
quinolinyl}-2-propenamide;

qq) 6-amino-4-[(4-bromophenyl)amino}-3- ¥
inolinecarbomiteiie

rr) [(4-bromophenyl)amino]-6-pitro-3-
s8) N-{3-cyano-4-[(3,4-difluorophenyDamino]-§-
quinolinyl}-2- propenamide;
it) 6-amino-4-[(3,4-difluorephenyl)aminc]-3-
inolinecarboniteile;

w) 4-[(3.4-diﬂuorophenyl)lmino]-6-nilro-3-
quinolinecarbonitrile;

ww) N-{4{(3-chloro-4-thisphonoxyphenyl)amino]-3-
cyano-§-quinoliny] }-2-butynamide;

=) 6-m4-{(3-dﬂm—4—lhnphcnoxyphmylﬁmm]—
3-quinolinecarbonitxile;

2 )] Mﬂy&m}ﬁ-ﬂw&-

q

or a pharmacentically acceptable salt thereof.

18. Tho mwothod scoonding to clafm 1 in which

) N-{Wﬁ-qnngphmyl)lmim]-ﬁ-mﬁnﬂhyl}-
4-piperidino-2-butynamide;

b) 6-amino-4-[(3-cyanophenyl)amino]-3-
inolinecarbonitile:

c) 4-[(3-cylno;hanyl)lmino]-d-nilro-s-
inolinecarbonitcile:
d) N-{3-cyano-4-[(3-ethynylphenyl)amino]-6-
quinolinyl}-2-butynamide;

¢) N-{3-cyano-4-[(3-cthynylphenyl)amino]-6-

f} N-{3-cyano-4-[(3-ethynylphenyl)amino]-6-
- ll l} ' » -l- 2' l II »
g) 6-amino-4-[(3-ethynylphenyl)amino)-3-
quinolinecerbonitrile;
h) 4-[(3-ethynylpkenyl)amino]-6-nitro-3-
quinolinacarhanitrile;

1) N-{+{(3-bromophenyljamino}-3-cyano-6-quinotinyl}-
4-piperiding-2-butypsmide;

D N{Hﬂmhmymmm}lenno-ﬁ-thnvl}
4-dipropylamino-2-butyoamida;

k) N-{4-[(3-bromophenyl)amino]-3- :yno-&-
quinolinyl}-2-morpholin-4-yimethyl

D N-{a-{(3-bromo-4-fluorophenyljamino}-3-cysno-6-
quinolinyl}-4-dimethylamino-2-bntrnsmide;

m) N-{H(ihmﬂhmhmyolm]ﬂﬂm
quinolinyl}-4-diethyl

n) N—{#{(S—bmn—l—homphnyl)mm]—!—qmo-ﬁ-
quinolioy] }-4-morpholing-2-tutenanyide;

o) N—{d{(!—bmmo-l—ﬂmmphnnyl)lmmo]-}qmo-?-
) 4-[(3-I1mnphcny1)}um ]-7-cthoxy-6-metho -3

P 190 |- 0Xy-C-methoxy-3-
quinolinecarbonitrile

qQ 7-°tblr-4-{(3-hydrm+mnlhylphenyl)mm}6-
methoxy-3-quinclinecarbonitrile;

1) N{4{(3-chloro-4-fluorophenyl)amina}-3-cyano-6-
quinolinyl}4-dimethylamino-(z)-2-butenamide;

5) N{4{(3-chloro-4-fluorophenyl)amina}-3-cyano-6-
quinolinyl}4-methoxy-(z)-2-butcnamide;

15

zz) N- {3 cylnu-4-[(3 -cysnophenyl)amino]-6- -
uinolirryl}-2-propenantide;

18
1) HI4{(3-bromophenyl)amino}-3-cysno-6-quinolinyl]
amino]-2-methylene-4-oxo-butanoic acid;

1) &ﬁﬁmﬂwm#o}mmqm' tinyl}-
v) N{H@Wﬁﬂﬂm}wmﬁﬂrﬂ-
4-(n-ethylpiperazing

w) N{4-[(3-chlnm-4—ﬂuomphnnyl)lmw]-3-mno—6—
qln.nnl:.uyl]-#dmhyllmmo-z-bulymmd:,

1) N{4{(3-bromophegyDamino]-3-cyano-§-quinolinyi]-
4-(n-msthylpipenzino)-2-butynamide;

¥) N{4{(3-bromophenyl)amino}-3-cywno-6-quinolinyl]-
4-(n-Bsopropyl-o-methylamino)-2-butynaarmide;

) N-L:I-[(S-homnphmyl)mino}_&cym&qnhnlinyl]—
4-diisopropylamino-2-butyaamide;

a) N{4{(3-chloro4-flunoropbenyljaming]-3-cyano--
quinoliny]}-4-dimethylamino-2-butynarnide;

bb) N-{4-{-(3-chloro-4-fivorophenyamino}-3-cyano-6-
quinoliny] }-4-methoxy-2-butynsmide;

cc) 4-{(3-bromo-4-fluorophenyl)amino]-6-nitro-3-
quinolinecarbonitrile;

dd) 6-amino-4-{(3-bromo-4-fluoropheayl)amino}-3-
quinolinecarbonitrile;

oo) N-{4{(3-bromo-4-fluorophenyamino}-3-cyano-6-
quinolimy]}-4-dimethrylamino-2-butynsmide;

) 4-diethylamino-but-2-epoic acid [4-(3-bromo-
phenylamino)-3-cyano-7-methoxy-quinolin-§-y1]-
amtida;

g2) 4-morpholin-4-yl-but-2-enoic acid [4-(3-bromo-
phenylamipo)-3-cyano-7-methoxy-quinolin-§-yl)-
amide;

hh) 4-(3-«:h1m-4—lnuro-phonyhmmo)-7-mtbxy—6-
nmitro-quinoline-3-carbonitrile;

ii) 6-amino-4-(3-chloro-4-Hucro-phenylamine)-7-
methaxy-quinaline-3-carbonitrile;

ii} 4-(3-bromo-4-fluoro-phenylsmino)-7-methoxy-6-
milro-quinoline-3-carbomitrile;

kk) 6-amino-4-(3-bromo-4-fluoro-phenylamine)-7-
methoxy-quinoline-3-carbonitrile;

1) 4-diethylsmino-bmi-2-snoic acid [4-{3-bromo-4-
fluorophenylaminn)-3-cyana-7-methaxy-quinolin-6-
yi}-amide;

mm) 4-(3-bromo-phenylamino)-7-ethoxy-6-nitro-
inoline.3-carbanitrile:
on) 6-aminod-(3-bromo-phenylamino)-7-ethoxy-

quinoline-3-carbonitrile;
©00) 4-bromo-but-2-enoic n:id[4-(3-hm_um-yhmyhmino)
3-cyano-7-cthaxy-quinnlin-§-yl J-amide;
PP) 4-morpholin-4-yl-but-2-enaic acid [4-{3-bromo-
phenylamino)-3-cyano-7-ethoxy-quinolin-6-yl}-amide;
qq) 6-amino-4-(3-bromo-phenylamino)-8-methoxy-
inoline-3-carbonitrile;
rr) 6-amino-4-(3-bromo-phenylamina)-8-methoxy-

quinoline-3-carbomitrile;

58) 4-broma-but-2-ennic scid [4-(3-bromo-phenylamino)-
3-cyano-B-methoxy-quinolin-6-yl}-amide;

tt) 4-dimethylamino-but-2-enoic acid [4-{3-bromo-
pheaylamino)-3-cyano-8-methoxy-quinolin-§-yl]-
amida;

un) 4-diethylamino-but-2-onoic acid [4-{3-bromo-
phenylamino)-3-cyano-8-methoxy-quinolin-§-ylj-

vv) 4-morpholin4-yl-but-2-encic acid [4-(-bromo-
phenylaming)-3-cyano-8-methoxy-quinolin-6-yl]-
amide;
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ww) 4-dimethrylamino-but-2-yooic acid [4-(3-bromo-
Pphenylaminc)-3-cyano-7-methoxy-quingl-6-yl]-amide;

xx) 4{4-chlaro-2-fluoro-phenylaminc)-6,7-dimethoxy-
quinoline-3-carbonitrile;

¥yY) 4-(3-hydroxy-4-methyl-phenylamino)-6,7-
dimethoxy-quinoline-3-carbonitrile; or

%) 4-(3-dimethylamino-phenylsmine)-6,7,8-trimethoxy-

or a pharmaceutically scceptable salt thereof is provided.

19. The method according to claim 1 in which

a) 4-(3-hydroxy-4-methyl-phenylamino)-6,7,8-
trimethoxy-quinoline-3-carbonitrile;

b) 4-(4-chlum-z-ﬂuom-phmyhmmo)-6,7,l-mthuy
quinoline-3-carbonitrile;
©) 4-(4-chloro-2-fluoro-phenylamino)-5,8-dimethoxy-
quinotine-3-carbonitri
d) 4-(3-hydroxy-4-metbyl-phenylamino)-5,8-dimethoxy-
quinoline-3-carbonitrile;
a)4—(3-bmm-phmyhmim)—6.8—dimthm—quinolim—3—
ﬂ%mghmyhmm}d.?j—hmthoxy—qnmohm—
)] 4-(3-d1mothylmmo—phsnylmno)-5.8-dmﬂhn:y—
quinoline-3-carhonitrile;
h) 4-(4-chloro-2-fuoro-5-hydroxy-phenylamino)-5.8-
dimethoxy-quinoline-3-carbonitrils;
i) 4-{4-chloro-2-fluoro-5-hydroxy-phenylamine)-6,7,8-
wimeth noline. 3 carbonitrile:
7 4«(3-hydroxy-2-methryl-phenylaminc)-6,7-dimethoxy-
oline-3-carbomiiril
k) 4-(2-hydroxy-6-methyl-phenylamina)-6,7-dimethery-
inoline-3-carbonitrile;
D) 4-(3-bromo-4-methyl-phonylamino}-6,7-dimethoxy-
w) 4-(3-chloro-4-hydroxy-phenylamino)-6,7-dimeiboxy-
quinoline-3-carbonirila;
n) 6,7-dimethoxy-4-(2-methylsullanyl-phenylamino)-
inoline 3-carbanitrile:
o) 1,4-dihydroquinoline-6,7-diethoxy-4-ox0-3-
carbonitrile;
¥) 4-{3-chloro-4-(phenylthio)pheaylaminc]-5,7-disthoxy-
3-quinalinecarbonitrile;
q) 4-[3-chloro-4-(phenylthio)phenylamino]-6,7-
1)} 4-(3-chloro-4-flucrophenylaming)-6,7-dicthaxy-3-
ienlinecarbamirile:
8) 4-(3-acetylphenylamino)-6,7-disthoxy-3-
inclinecarbonitrile;
t) 4-(n-methylphenylaminag)-6,7-diethoxy-3-
inolinecarbonitxile;
u) 4-(phenylamino)-6,7-diethoxy-3-
quinolinecarbarntrile;
v) " 4-(4-fluorophonylamino)-6,7-diethoxy-3-
inolinecarboritrile;
w) 4-(4-fluoro-2-methylphenylamino)-6,7-disthoxy-3-
inolingcarbonitriles
x) 4-(3-chlorophenylamino)-6,7-dicthoxy-3-
inolinecarbouitrile;
y) 4-(3-fluorophenylamino)-6,7-disthoxy-3-
quinoliecarbonirile;

z) 4-(3-aminophenylamino)-6,7-dimnethoxy-3-
inlinecarbonitrils;
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an) 4-(3-acetamidopbenylamino}-6,7-dimethaxy-3-
quinoli boniteile:
bb) 4-[3-(2-butynoylamino)phienylemino}]-6,7-
dimethoxy-3-quinolinecarbonitrile;
cc) 4-[3-(hydmmethyl)ph=nyhmmo]-6.1-d:mmo:y
3-quinolinecarbomnitrils
dd) *B{dlhmﬂ)phﬂlrhmmo]-ﬁﬂ-dmm-a-
quinolinecarbouitrile;
ae) 4{3-(acetylthiomethry[)pbenylamino}-6, 7-dimethoxy-
3-quinolinecarbanitrile:
) 4{3-(thiomethyl)phenylamino]-6,7-dimethoxy-3-
inolinecarbonirilas
gg) 4-[(3-bromophenyl)amino]-8-methoxy
3 quinolinecarbonitsil
hk) 4-(4-chloro-2-fluoro-phenylamino)-8-methoxy-
iooline-3-carbonitei}
i) 4-(3-hydroxy-4-methyl-phenylamino)-8-mothoxy-
i) 4-(3-dimethylamino-phenylamino)-8-methoxy-
inoline-3-carbonitrile:
kk) 4-(4-bromo-3-hydroxy-phenylamino)-8-methoxy-
inoline-3-casbonitrile:
) 4:(3-!:ydm:y—4—n:_|elhnxy-phnnyhmim)-ﬂ-m1hmy-
quinnline-3-carbonitrile;
mm) 8-methoxy-4-(2,4,6-rifluoro-phenylamino)-
noline.3-carbonitidl
nn) 4-(3-hydroxy-4-methyl-phenylamino)-7-methoxy-
oo liner 3-carbonitrile:
o0) 4-(4-chlo_m-g-ﬂuo:o-5-h¥dmxy-phenyhmino)-1-
PP) 4-(4-chlorn-z-ﬂmo-phenyl.lmino)-d-melhow-
inokine 3-carbonitril
qq) 4<(3-hydroxy-4-methyl-phemaylamion)-6-methoxy-
quinoline-3-carbonitrile;
) 4-(4-chloro-2-ilncro-5-hydroxy-phenylamino)-6-
methoxy-quincline3-carbonitrile;
88) 4-(3,5-dichloro-4-bydroxy-phenylamino)-6,7-
et inoline-3-carbonitrile;
) 4-.(2-I§y¢'oly-4-m|_=llyl-phmyhmim)-6.1-dimw-
quinoline-3-carbonritrile;
un) 4-(4-bydroxy-3,5-dimethyl-phenylamino)-6,7-
dimethoxy-quinoline-3-carbipitile;

vv) 4-(5-chloro-2-hydroxy-phenylaming)-6, 7-dimethoxy-
quinoline-3-carbonitrils;

ww) 4-(3,5-dibromo-4-hydroxy-phecylamine)-6,7-
fimott inaling-3-carbanitrile;

xx) 4-(4-hydroxy-2-methyl-phenylamino)-6,7-
dimethoxy-quinsling-3-carbomitrile;
YY) 6,1-dﬁ31ﬂhox1-4—(pyxidin—3—yhmim)—qﬁnolhc—3—
carbonitrile; or
zz) 6,7-dimothoxy-4-(3-methylsulfaryl-phenylamino)-
inoline-3-cathamitle:
or a pharmaceutically accepiable salt thereof is provided.
20. The method acconding to claim I in which
8} 4-(2-hydroxy-5-methyl-phenylaming)-6,7-dimethaxy-
i line-3-<carbomitrile:
b) 4{(2-chloro-4-hydroxy-phenylanting)-6,7-dimethoxy-
inoline-3-carbonitrile:
¢} 6,7-dimethoxy-4-(4-methylsulfanyl-phenylaminc)-

quinoline-3-carbonilrile;
d) 4{4-(2-hydroxy-cthyl)-phenylamino}-6,7-gimethoxy-
inoline- 3-carbomitril
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€) 4-(2,4-dihydroxy-phenylamino)-6,7-dimethoxy-
inoline-3-carbonitrile;

f) Why&uy—alzhﬂ)-phmyhnﬁm]-ﬁﬂ-dimew
quinolins-3-carboniirile;
g 4-(3-bromophenylamino)-6,7-dihydroxy-3-
o linecarbonitrile:

q >
b) 4-(3-bromophenylemino)-6,7-di-n-propoxy-3-
quinnlinecarbomitrila;

D H@hmophmﬁ)ﬂutyhmm}éﬂ-dmydmy&
quinplinecarbomitrile;
j) 4-(3-bromophanyllm1no) §,7-di-n-butoxy-3-
quinolinecarbonitrile;
k) 4-<(4-chloro-2-fluorophenylamino)-7-methoxy-3-
inolinecetboniirile:
1) 4-(4-chloro-2-flucrophenylamino)-7-hydroxy-3-
innlinecarbonitrile;
m) 4{(4-chloro-2-finorophenylamino)-n-acetylamino}-7-
hydroxy-3-quinolinecarbonitrile;
n) 4-(4-chloro-2-fluorophenylamino)-7-ethoxy-3-
inolinecarbonitrile;
0) 4{(3-bromopheaylamino]-6,7-bis(2-methoxyethoxy)-
3-quinnlinecarhanitrile;
p) 4-(2-aminphenylmathylamino)-6,7-diethoxy-3-
inolinecarbouitrile:
g) 4(3,4-difluorophonylmethylaminc)-§,7-dicthoxy-3-
toolinecatbonitrile:

r) 4-methoxy-but-2-enoic acid [4-(3-bromo-
phenylaminn)qnioazolin-6-yI}-amide;

5) 7-hn:yloty-4-(4—ch10m—2—ﬂuum—phmyhmnn)—6-
methoxy-quinoline-3-carbonitrile;

t) 4-{4-chloro-2-flvoro-5-hydroxy-phenylamino)-7-
mothoxy-6-(3-morpholin-4-yI)-propoxyl-quinoline-3-
carbonitrile;

u) N{4-(3-bromo-phenylaminc)-3-cyano-quinolin-6-y1}-
3-chioro-(e) acrylamide;

v) N{4-(3-tromo-pherrylamins)-3-cyano-quinolin-6-y1}-
3-chloro-(z)-acrylamids;

w) N{4{(3-bromophenyl Jamring -3-cyano-S-quinolinyl]-
4-morpholino-2-butynamids;

) N{H(S-bmnhnyl)m}a-crm-ﬁ-qumhwl]-

y) N{H(&bmgnyl)lmmn]&qm-&qlmnhnyl]-

isiloxy-2-butynamide;

9 N{H(%mllﬂ)lmm}&mmhﬂﬁ]-
4-hydmxy-2-bmtynamide;

an) . 4-(3-hydl?:y|_nelhyl-2-mql.hylphenylunmn)-G 7-

bb) 4-(2-amino-4,5-dimethylphenylamino)-6,7-

) 4(4-cthylphenylamino}-6,7-dimethoxyquinoline-3-
carbonitrile;

dd) 4-(4-chloro-2-methylphenylamino)-6,7-

en) 6,7-dimethoxy-4-(3-phenoxyphenylamino)quinoline-

ff) 4-(4-chloro-3-trifluoromethylphenylamino)-§,7-

gg) 4-(3-hydroxy-phenylamina)-6,7-dimethoxy-
quinoline-3-carboritrile;

bh) +(4-mlhyl-phunyhmm}6.7—d:mnthoxy-mmhm-
3-carbonitrile;

i) 4-(3-hydmxy-4—ml.hyl—phnyhmmo)-8-molhmy—6—
gitro-quinoline-3-carbo;

122
ii) 4«(4-chloro-2-fluoro-phenylamino)-§-methoxy-6-
it quinoline-3-carboritrile:

H)G-m-hﬂmmyhmh)&m-

nitro-quinoiine-3-carbonitrile;

1) 6-amino-4-{3-hydroxy-4-methyl-phenylaming)-8-
methoxy-quinoline-3-carbonitrile;

mm) S-amino-4-(3-trydroxy-4-methoxy-phenylamino)-8-

methoxy-quinoline-3-carbonitrile;
on) N-{4{(3-bromo-4-Anoropheaylamino]}-3-cyano-7-
methoxy-6-quinolinyl}-4-bromo-2-butenamide;

00) N-{4{(3-bromophenyl)amino}-3-cyano-7-methoxy-
6-quinolinyt}-4-chioro-2-butenamide;

pp) N-{3-cyano-4{(3-iodophenylamino]}-6-quinoliayl}-
2-butynamide;

qq) N-{3-cyano-4-[(3-mothylphenyl)amino]-6-
quinolinyl}-2-propenamide

rr) N-{4{(4-bromophenyl)aminoc]-3-cyano-6-
quinolinyl tynarmids;

ss) N-{4{(3-chloro-4-thiophenoxyphenyl)amino]-3-
cyano-6-quinolinyl }-2-propenamide;

tt) N-{3-cyano-4-[(3,4-diflvorophonyi)amina}-6-
- l- l} 2 I I -l »

uu) N-{4-E(3-chloropheuyl)lmino]-B-eytno-G-
quinnlinyl}-2-butynamida;

vv) N-{3-cyano-4-{(3-isopropylphenyl)amino]-6-
quinolinyl}-2-butynamids;
ww) N-{3-cysno-4-[(3-isopropylphenyl)aming}-6-
» l. l}-z -I -

xx) 6-amino-4-[(3-isopropylphenyl)amino]-3-
inolinecarboaitrile:

; OF
zz) 4-(3-bromo-phenylamino)-§-(3-pyrrolidin-1.yl-
ar a pharmacentically acceptahle salt thepeof,

21. The method according Lo claim 1 in which
1) 4-(3-azido-phenylamino)-6,7-dimethoxy-quinoline-3-
carbonitrile;

b) 6-lm1no-4-[(4-ehloro-z-ﬂuomphenyl)lmmn]-'i-
methaxy-3-quinolinccarbonitrile;
¢) 4{(4-chloro-2-flucrophenyl)emino}-7-methoxy-5-
o bt itcile:
d) 4-[(3,4-dichlorophenyl)amina]-§-nitre-3-
o inecarbopitrile:

yy) 4-[(3-isopropylphenyl)amino]-6-nitro-3-
inobinecarbomitsil

o) G-amino-4-[(3-methylsulfanylphenyl)amino]-3-
quinolinecarboniirile;
Iy 4{(3-methylsulfanylphenyl)amino]-6-nitro-3-
quinolinecarboitrile;
g) 4-[(3-trifluoromethoxyphenyl)amioo]-6-nitro-3-
inolinecarbonirile;
b) 4:(3-slimolhyhmino-phnuylmino)-ﬁ.1-dim!hu:y-
quinoline-3-carbonitrile;
1)) 6.7-d1mﬂhxy—4—(4—m=lhoxy ~2-methyl-phenylaming)-
quinoline-3-carbonilrile;
) 4-(3-hydroxy-4-methoxy-phenylamino)-6,7-
dimethoxy-quinoline-3-carbonitrile;
k) 4(3-chloro4-methyl-phonylamino)-6,7-dimethoxy-
inaline-3-carbomitedl
D 6,7-dimethoxy-4-{4-phenoxy-phenylamino)-quincline-
3-carbomitrile;
m) 4-(5-chlaro~2-methaxy-phenylamino)-6,7-dimethoxy-
inoline-3-carboaitrile:

(5o
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n) 3-(3-cyuno-6,7-dimethoxy-quinolin-4-ylamino)
-2-methyl-bezasic acid;
o) 4-{dchioro-2-flucro-phenylamino)-6,7-dihydroxy-
t00line-3-carbonitsil
p) 4-{3-hrydroxy-2-methryl-phenylamino)-6,7-dimethoxy-
quinoline-3-carbonitrile;
q) 4-(3-chloro-4-methoxy-phenylamino}-6,7-dimethoxy-
iooline-3-carbomitsil
1) 6,7-dimethoxy-4-{4-trifivoromethyl-pheoylamina)-
iooline-3-carbomitril
) 4(3,4-dbromophenylamino)-6-nitroquinoline-3-
carbonitrile;
0 6-amino-4-(3-trifuoromethylphenylantino)quinoline-
3-carbonitrile;
u) GS-amino-4-{3,4-dibromophenylamino)quinoline-3-
carbonitrile;
v) N{3-cyano-4-(3,4-dibromophenylamino)quinolin-6-
yljacrylapmide;
w) N{4-(3-bromophenylsmino)-3-cyanoquinolin-8-y1]
: de: .
3) (¢)-but-2-enoic acid [4-(3-bromophenylamino)-3-
cyanoquinolin-6-yllamids;
y) N-{4-(3-bromophenylamino)-3-cyanoquinolin-6-y1}-2-
methylaccylamide;
z) 4-(3-fluorophenylamino)-6-nitroquinoline-3-
carboaitrile;
as) 6-amino-4-(3-flucrophenylaminc)quinoline-3-
curbonitrile;
bb) %emﬂmmphuﬁm}&mmthm-
a:) 4-(4-dmelhyhmmpl=uyhmnn)—6-mﬂuqumol|m-
dd)S-mm-d—(S—d:mclhyhmm#uylamm)qumohm—
3-carbomitrile;

10
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ec) 5-amino-4-(4-dimethylaminaphemylamino)quinoline-
3-carbonitrils;

) but-2-ynoic acid [4-(3-Ornorophenylaminoc)-3-
cyanoquinslin-6-yljamide;

ga) N-[3-cysno-4-(3-dimethylaminophenylamino)
quinolin-6-yljascrylamide;

hh) N-[3-cyano-4-(4-Dimethylamizophenylamina)
quinolin-6-yljacrylamide;

ii) but-2-ynoic acid [3-cyano-4-(3-
dimethylaminophenylamine)quinolin-6-yi jarmids;

jj} but-2-ynoie acid [3-cyano-4-(4-
dimethylaminophenylamino)quinolin-6-yl emide;

kk) 4-(3-bromophenylamino)-6-
dimethylaminoquinoline-3-carbonitrile hydrochloride;

1) G-dimethyhmino-4-(3-matlloxrphenyhmino)

mm) 2-bromo-n-[4-(3-bromophenylamino)-3-

cyanoquinolin-§-yl acetanide;
on) 6-iodo-4-(3-methoxyphenylamino)quinolins-3-
carbonitrile;

oo) 4-{4-hydroxy-2-msthyl-phenylaming)-6-methooy-7-
(3-marpholin-4-yl-propoxy)-quineline-3-carbonitrile;

Pp) 4-(3-bromo-phenylamino)-6-methoxy-7-(3-
morpholin-4-yl-propoxy)-quinoline-3-carbonitrile;

qq) 6-m=ﬂ_m:y—4-(2-methyhlt_fm!l-phmhm_m)-1-(3-
morpholin-4-yl-propoxy)-quincline-3-carbomitrile; or

1) 4{4-hydroxy-3,5-dimethyl-phenylamino)-6-msthoxy-
7-(3-morpholin-4-yl-propoxy)-quinoline-3-
carbanitrils;

or & pharmaceutically acceptable salt thereof is provided.
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OPINION ESCRITA DE LA Solicitud Internacional No.
AUTORIDAD DE BUSQUEDA INTERNACIONAL PCT/US2004/024478

Casllla No. I. Bases de la opinién

1. Respecio al idioma, esta opinién se ha establecido segiin la solicitud internacional en el idioma en el cual se
presents, a menos que se indique de otro modo bajo este fbem.

[ Bsta opinién se ha establecido segin una traduccién del idioma original al siguiente idioma, que es el
idioma de una traduccidn proporcionada para la bdsqueda internacional (bajo las Reglas 12.3 y 23.1(b)).

2. Respecto & cualquier nucleétido y/o secuencia aminoécida revelada en la solicitud internacional y necesaria
para Ia invencién reivindicada, esta opinitn se ha establecido segtin:

a. tipo de material:

[] un listado de secuencia
[[] tabla(s) relacionada con el listado de secuencia

b. formato de material:

[] en formato escrito
L] en formato legible por computador

¢. tiempo de presentacién/suministro:
[[] contenido en la solicitud internacional segtin se registré
[] registrada junto con la solicitud internacional en formato legible por computador
[ proporcionada subsiguientemente a esta Autoridad para la biisqueda.

3. [J Ademis, en el caso en que mis de una versién o copia de un listado de secuencia y/o tabla relacionada
con ello se haya registrado o proporcionado, las declaraciones requeridas de que [a informacién en las
copias subsiguientes o adicionales es idéntica a aquella en la solicitud segtin se presentd o no va mds allé
de Ia solicitud segdn se registrd, segdn lo apropiado, fueron suministradas.

4. Comentarios adicionales:

Forma PCT/ISA/237 (Enero de 2004)
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Casilla Na. IIl No establecimiento de opinién respecto a novedad, nivel inventivo o aplicabilidad industrial

Las preguntas de si la invencién reivindicada parece ser novedosa, comprender un paso inventivo (ser no obvia) o ser
aplicable industrialmente no se han examinado respecto a:

[] toda la solicitud internacional,
reivindicaciones Nos. 1-5, 7-13

porque:

B4 dicha solicitud internacional, o dichas reivindicaciones Nos. 10,11 (con respecto a Ia aplicabilidad industrial) (Regla
67.1 (iv) PCT) se relacionan con la siguiente materia objeto que no requiere un examen preliminar internacional
(especifique):

ver hoja separada

[ 1a descripcién, reivindicaciones o dibujos (indique los elementos particulares @ continuacidn) de dichas
reivindicaciones Nos son tan poco claros que no se podria formar una opinién significativa (especifique):

[ 1as reivindicaciones, o dichas reivindicaciones Nos. son sustentadas tan inadecuadamente por la
descripcién que no se podria formar una opinién significativa.

BX no se ha establecido ningtin reporte de biisqueda internacional para toda la solicitud o para dichas
reivindicaciones Nos 15,10, 11 (todas parcialmente), 7-8, 12, 13.

[] Bl nuclestido y/o lista de secuencia aminodcida no cumple con el estindar proporcionado en el Anexo C de Ias
Instrucciones Administrativas en que:

la forma escrita [ no se ha proporcionado
[ no cumple con el estindar

el formato legible por computador [} no se ha proporcionado
[ no cumple con el esténdar

[ 1as tablas relacionadas con el nuclestido y/o lista de secuencia aminodcida, si estdn en formato legible por
computador tinicamente, no cumplen con los requerimientos técnicos proporcionados en el Anexo C-bis de las

Instrucciones Administrativas.

[] Ver la hoja separada para més detnlles.

Forma PCT/ISA/237 (Enero de 2004)
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Casilla No. [V Falta de Unidad en la invencién

1 E En respuesta a la invitacién (Forma PCT/ISA/206) para pagar tazas adicionales, el solicitante ha:

D Pagado tazas adicionales
D Pagado tazas adicionales bajo protesta

Ni pagado tazas adicionales

2 E] Esta Autoridad encontré que el requisito de unidad de invencién no se cumple y decidi6, no invitar al
solicitante a pagar tazas adicionales.

3. Esta Autoridad considera que el requisito de unidad de invencion de acuerdo con las Reglas 13.1, 13.2 y 13.3
es:
D Cumplido
B No cumplido por las siguientes razones:
ver sigulente hoja .

4. En consecuencia, este reporte ha sido establecido con respecto a las siguientes partes de la solicitud
internacional:

W Todas la partes

[X] Las partes que se relacionan a las reivindicaciones Nos. 1-6,10 11

Casilla No. V Afirmacién razonada bajo el Articulo 43bis.1 (a) (i) respecto a novedad, nivel inventivo o
aplicabilidadindustrial; citaciones y explicaciones que sustentan dicha afirmacién

1. Afirmacién
Novedad (N) St Reivindicaciones
No: Reivindicaciones 1-6,10,11
Nivel inventivo (IS) Si: Reivindicaciones

No: Reivindicaciones 1-6,10,11

Aplicabilidad industrial (1A) Si: Reivindicaciones ver hoja separada
No: Reivindicaciones

2. Citaciones y explicaciones
ver hoja separada

Forma PCT/1SA/ 237 (Enero 2004)
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Re item Ill

No establecimiento de opinién respecto a novedad, paso Inventivo y aplicabilidad industrial

Las reivindicaclones 1-3, 5, 10 y 11 comprenden géneros de compuestos definides Gnicamente por su
funcién ("agente citotdxico”) e “inhibidor de quinasa EGFR"), donde la relaclon entre las caracteristicas
estructurales de los miembros del género y dicha funcién no han sido definidos. En ausencia de dicha
relacién ya sea revelados en las solicitudes segin se presentd o que se hubiese reconocido con base
en informacién faciimente disponible a una persona versada en la técnica, la persona versada no sabria
como hacer y usar compuestos a los que les falta definicién estructural.

El hecho de que uno hubiese podido ensayar un compuesto de interés usando los ensayos
reivindicados no supera este defecto puesto que uno no tendria conocimiento anticipado en cuanto a si
un compuesto dado (fuera de aquellos que podrian ser revelados particularmente en una solicitud)
caeria dentro del alcance de lo que se reivindica. Se requeriria experimentacién indeblda (ser una carga
indebida) para investigar al azar compuestos indefinidos para la actividad reivindicada.

Las reivindicaciones cubren todas las combinaciones de agentes citotoxicos e inhibidores de quinasa
EGFR, mientras que la solicitud proporciona apoyo dentro del significado del Articulo 6 PCT yio
revelacion dentro del significado del Articulo 5 PCT para Gnicamente un ndmero muy limitado de dichas
combinaciones.

En el presente caso, a las reivindicaciones les falta soporte, y a la solicitud le falta revelacién, tanto que
es imposible una blisqueda significativa sobre todo el alcance relvindicado.

Por consiguiente, se ha llevado a cabo la bisqueda para aquellas paries de las reivindicaciones que
parecen ser claras, sustentadas y reveladas, a saber, aquellas partes relacionadas con las
composiclones farmacéuticas, que contienen capecitabina y EKB-569.

Las reivindicaciones 10 y 11 se relacionan con la materia objeto que esta Autoridad considera que estin
cubiertas por las disposiciones de la Regla 67.1(iv) PCT. Por consiguients, no se formulara ninguna

opinién respecto a la aplicabilidad industrial de la materia objeto de estas reivindicaclones (Articulo
34(4)(a)(i) PCT).

No se dara ninguna opinion de la presente Autoridad respecto a la materia objeto que no esta
cubierta por el reporte de bisqueda (Regla 66.1(e) PCT).

Re ltem IV

Forma PCT/ $8A7237 {Hola sepamada) (Hoja 1) (EPO - Enaro de 2004)
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(HOJA SEPARADA) PCT/US2004/024478
Falta de unidad de Invenclién

Las invenclones/grupos separados de invenciones son:

Invencién 1: reivindicaciones 1-5, 10, 11 (todas parcialments), 6,
Una combinacién de un agente citotéxico que es capecitabina y un inhibidor de quinasa EGFR.

Invencién 2: reivindicaciones 1-5, 10, 11 (todas parciaiments), 7,

Una combinacién de un agente citotdxico que es paclitaxel y un inhibidor de quinasa EGFR.
Invencién 3: reivindicaciones 1-5, 10, 11 (todas parcialmente), 8,

Una combinacién de un agente citotéxico que es 5-FU y un inhibidor de quinasa EGFR.

Invencién 4: reivindicaciones 1-5, 10, 11 (todas parciaimente), 12,
Una combinacién de un agente cltotdxico que es FOLFIRI y un inhibidor de quinasa EGFR.

Invencién 5: reivindicaciones 1-5, 10, 11 {todas parclaimenta), 13,
Una combinacién de un agente citotéxico que es FOLFOX4 y un inhibldor de quinasa EGFR.

_ Invenci6n 6: reivindicacionaes 1-5y 10, 11 (todas parciaiments), 9,
Una combinacién de un agente citotdxico que es cisplatin y un inhibidor de quinasa EGFR.

Estén asf unidas para formar un (nico concepto inventivo general (Regla 13.1 PCT) por las siguientes
razones:

El problema que hay que solucionar por medio de la presente solicitud es proporcionar un
medicamento para el tratamiento de las enfermedades.

La solucion a este problema propuesta en la presenie solicitud es usar una combinacién de agentes
farmacéuticos que comprenden un agente citotdxico y un inhibidor de quinasa EGFR.

WO 03/020266 se relaciona con el uso de combinaciones de CCI-778 y EKB-569 (el inhibidor de
quinasa EGFR particularmente preferido de esia invencién) y el uso de estas combinaclones como
parte de una mezcla de quimioterapla que pueden contener uno o mas agentes antineoplasticos
adicionales (v.g. 5-fluorouracil, capecitabina, cisplatin y paciitaxel), dependiendo de la naturaleza de la
neoplasla que sera tratada.

Forma PCTASA/237T (Hoja saparada){Hola 2) (EPO - Enero de 2004)
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WO 03/050090 y US 6 384 051 proporcionan compuestos de Formula (1), de esta invencion, que son
Utiles como agentes antineoplasticos. Para el tratamiento de cancer, los compuestos de estas
invenciones pueden administrarse en combinacién con otras sustancias antitumorales.

Por consiguiente, la idea de usar un inhibidor de quinasa EGFR con otro agente cltotéxico en medicina
es conocida en el estado de la técnica, y no puede servir como un Gnico concepto inventivo, que une
las combinaciones para uso en medicina.

Capaecitabina, paclitaxel, 5-FU, FOLFIRI, FOLFOX4, y cisplatin comparien la propiesdad comin de ser
agentes citotdxicos, pero no comparten un elemento estructural significativo, ni pertenecen a una sola
clase reconocida de compuestos quimicos en la técnica a la cual pertenece la invencién: De hecho,
cada uno de estos compuestos individuales forman ellos mismos distintas clases Individuales
reconocidas de compuestos quimicos en la técnica farmacolégica. No hay expectativa del
conocimisnto en la técnica de que miembros de todas estas clases se comportardn de la misma
manera en el contexto de las Invenciones reivindicadas. Tampoco hay expectativa en la técnica de que
cada miembro de cada una de estas clases pueda ser sustituido por el ofro, con la expectativa de que
el mismo resuitado pretendido se obtuviese.

En esta solicitud, no pueden distinguirse caracteristicas técnicas adicionales que puedan considerarse
como una “caracteristica técnica especial® comprendida en la relacién técnica entre las diferentes
invenciones.

Por consiguiente, a esta solicitud le falta unidad de invencién y las diferentes soluciones que no
pertenecen a un concepto inventivo comin se especifican como invenciones diferentes anteriormente
mencionadas. Cada una de las invenciones enumeradas es una invencion diferente, caracterizada por
su propia caracteristica especial, que define la contribucién que cada una de las invenciones
reivindicadas, considerada como un todo, traspasa la técnica anterior, es decir, las caracteristicas
aspeclficas de los compusestos individuales.

Como el solicitante no ha tenido un reporte de blisqueda elaborado sobre las otras invenciones, la
solicitud serd procesada seg(n la Invencién respecto de la cual se ha llevado a cabo una bisqueda, en
otras palabras la invencién menclonada primero en las reivindicaciones.

Re Item V

Afirmacién razonada respecto a novedad, paso inventivo o aplicablildad Industrial; citaclones y
explicaclones que sustentan dicha afirmacién

Forma PCTNSA/23T(Hoia separada) (Hoja 3) (EPO -Enero de 2004)
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Se llama la atencién al hecho de que esta declaracién expresada en cuanto a novedad, paso inventivo
y aplicabilidad industrial se reflere dnicamente a la materla objeto para la cual se ha redactado un
Reporte de Blsqueda Internacional (es decir, Gnicamente para composiciones farmacéuticas, que
contienen compuestos que se revelan explicitamente en las relvindicaclones).

1) DOCUMENTOS USADOS EN EL EXAMEN
Se hace referencia a los siguientes documentos en esta comunicacion:

D1: WO 03/020266 A (WYETH) 13 de marzo de 2003
D2: WO 03/050090 A (WYETH HOLDINGS CORPORATION) 19 de junio de 2003
D3: US 6 384 051 B1 (FROST PHILIP ET AL) 7 de mayo de 2002

A menos que se indique io contrario, se hace referencia en el reporte de bisqueda.

2) NOVEDAD

Esta solicitud no cumple con los requerimientos del Articulo 33(2) PCT porque |a materia objeto de las
reivindicaciones 1-6, 10 y 11 no es nueva.

El documento D1 describe el uso de combinaciones de CCI-779 y EKB-596 (el inhibidor de quinasa
EGFR particularmente preferido de la presente invencién) y en cuanto al uso de estas combinaciones
como parte de la mezcla de quimioterapia que puede contener uno 0 méas agentes antineoplasticos
adicionales (v.g. capecitabina).

Por lo tanto, D1 es perjudicial para la novedad de las reivindicaciones 1-8, 10 y 11.

3) NIVEL INVENTIVO

La presente solicitud no cumple con los criterios del Articulo 33(1) PCT porque ia materia objeto de las
reivindicaciones 1-6, 10 y 11 {en cuanto a novedad) no comprende un paso inventivo en el sentido del
Articulo 33(3) PCT, en cuanto a la materia objeto de las relvindicaciones parece ser una altemativa
obvia sobre los documentos D1-D3.

Aln mas, el uso de una combinacién de dos o mas ingredientes activos con un uso tarapéutico

idéntico conocido puede considerarse Unicamente como inventivo cuando un efecto sorprendents,
por ejemplo un gran efecto sinergistico inesperado o efectos secundarios reducidos puedan

Forma PCTASAZ37(Hoje saparads) (Hoja 4) (EPO -Enero da 2004)
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signarse en relacion al uso terapéutico reivindicado. A este respecto, a esta solicitud le falta evidencia
que la sustents.

4) APLICABILIDAD INDUSTRIAL

Estas reivindicaciones 10 y 11 comprenden composiciones ¢ sustanclas en un método de tratamiento
de un cuerpo humano/animal. Para la evaluacién de dichas reivindicaclones sobre la pregunta de si
son aplicables industriaimente, no existan criterios unificados en los Estados Contratantes del PCT. La
patentabilidad tamblén puede depender de la formulacién de las reivindicaciones. La EPO, por
ejemplo, no reconoce como aplicable industriaiments la materia objeto de las reivindicaciones en
cuanto al uso de un compuesto en el tratamiento médico, pero puede permitir, sin embargo,
reivindicaciones a un compuesto conocido para primer uso en el tratamiento médico y el uso de dicho
compuesto para la elaboracién de un medicamento para un nuevo tratamiento médico.

Forma PCTASA237(Hoja separada) (Hoja 5) (EPO -Enero de 2004)
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WRITTEN OPINION OF THE - International application No. :ﬂ
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2004.024478

Box No.| Basis of the apinion

1 With regard o the iamguage, this oginken has besn sxtabishod Sa thu buuiv of U Intermational epplicatioi Ii
the: languuge 1 wiiuin i vas Tiied, uliivas il wise bz uiden s gen).

0 This opinion has been established on the basis of a translation from the original language into the folfawing
language , which i3 the language of a ranslation fuinisied iv i purposes of internadonal searcn
(under Rules 12.3 and 23.1(b)). '

2. With regard to any nucleotide andlor aming acid sequence disclosed in the intarnational appiication and
necessary to the claimed invention, this opinion has been established on the basis ol

a. type of material:
0 asequence listing
O rable(s) retated lv the seguence fisting
b. format of material:
0O in written format
1 in compistar raadabla form
¢. time of filingfumishing:
O contained In the interational application as filed.
O rled tegethor with the Intornationa! agpfieation In computer readakle form.
[1  furnichrd suhsampiantly in this Aatharly lor tha wimneae nf gearch
2. 0 naddiion, in the case Lhal more than one version or copy o u sequence listing andbr table retuling thargto
has been filed or furnished, the required statements that the information In the subsaguent or additional
coples is identical to that in the application as tiled or does not go bayond the applicahon as tiled, as
appropriale, were furnished.
4, Additional comments:

Form PCTASA/Z3T (January 2004)



WRITTEN OPINION OF THE Intemalional application No. 3 i:

INTERNATIONAL SEARCHING AUTHORITY PCTAJS2004024478

Bex Me. Il Men ootablighment of Spinicn with reglard te noveily, inventlve atep anwl induaisial
applicability

The questions whether the claiined invention appears to be novel, to involva an inventive step (to be non
obvious), or to be Industrially applicable have not been examined in respect of:

a
®

the entire inlernational apphication,
claims Nos. 1-5, 7-13

because:

the said international ﬁppﬁcaﬂnn. or the said claims Nos. 10, 11 (with respect to Industrial applicability)
relate to the foliowing subjact matter which does not require an international prefiminary exammation
(specily):

see separate sheet

the description, claims or drawings {ingicata particular elemsnis balow) or said claims Nos.  are 50
unclear that no meaningful opinion could be tormed (spechy):

the clalms, or said claims Nos. are $0 inadequately supportad by the description that na méaningiul opinion
could bo fonmed.

no international search report has been established for the whala application or for sald claims Nos. 1-5, 10,
11 (all partially), 7-8, 12, 13

the nucleotide andbr amino acld saquence fisting does not comply with the standard providad tor in Annex
C of the Administrative Instructions in that:

the writtan form O has not been furnished
O does not comply with the standard
the computer readable form [0  has not been fumished
O does not comply with tl-m standard
T e e e e Lo

See soparale sheet for further detalls

Form PCTABA/ 237 {Janury 2OGH)
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WRITTEN OPINION OF THE inlernational application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2004024478

Box No. IV Lack of unily of invention

)

. 2 In response to the invitation (Torm PCTASAZ03) iv pay addilkoiial ives, the applicant has:

0O paid additional fees.
01 paint adritionat taas nndar prntact

not pald aaaitonal rees.

. O This Autherity found that the roquircment of unity of mvantion s rot Conipiied willi and clivse oot W invile

tha applicant ta pay aditional tass

. This Authority considars that tha.réquirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 s

O compilied with

not complied with for the following reasons:
age saparate sheet
Consanuantly_ this rapnit hag baan Astahlishad in mepact nf the inliowing parte of the internationa) application;

D alpans.
2 the parts relating to claims Nas. 1-6 10 11

Box No,V Reaaoned atatement under Rule 43bis1(a)(i) with regard 1o novsity, inventive step or
industrial applicability; citations and explanations supporting such stalement

. Statement
Noveity (N) Yes: Claims
No: GClaims 1-6, 10, 11
inventive stap (IS) ' Yes: Claims
No: Clams 1-6. 10, 1
Industrial applicabifity {1A) Yes: Claims see separale sheel
No: Claims
Citations und explanutons

see separate shoet

Form PCTASA/ 237 (January 2004)
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WRITTEN OPINION OF THE Intemational application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) _ PCT/US2004/024478
Re item HI

Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

Claims 1-3, 5, 10 and 11 encompass genera of compounds defined only by their
{unclion ("cytoloxic agenl” and "EGFR kinase inhibilor"), wherein the relationship
between the structural features of the members of the genus and sald function have not
been defined. In the absence of such a relationship either disclosed In the as-filed
application or which would have been recognized based upon information readily
available to one skilled in the art, the skilled artisan would nol know how to make and
use compounds that lack structural definition.

The fact that one could have assayed a compound of interest using the claimed assays
does not overcome this defect since one would have no knowledge beforehand as to
whather or not any givan compound (othor than those thal niight bo particularty
disclosed in an application) woulkd fall within the scope of what is claimed. it would
require undue experimeantation (be an undue burden) to randomly screen undefined
compounds for the ¢laimed activity.

The claime cover all combinatione of eytetoxie agents and EGFR kinase inhiblters,
whereas the application provides support within tha meaning of Article 6 PCT and/or
disclosure within the meaning of Article 5 PCT for anly a very limited number of such
combinations. '

In the present case, the claims 8o lack support, and the application so lacks disclosure,
that a meaningtu! search over the whole of the claimed scope is impossible.

Consequently, the search has been carried out for those parts of the claims which
appear to be clear, supported and disclosed, namely those parts relating to the
pharmaceutical compositions, containing capecitabine and EKB-569.

Claims 10 and 11 relate to subject-matter considered by this Authority to be covered by
the provisions of Rule 67.1(lv) PCT. Consequently, no opinion will be formulated with
respect to the Industrial applicability of the subject-matter of these claims (Arlicle
34(4)(a)(i) PCT).

No opinion of the present Authority will be given in respect of subject-matter which Is
not covered by the search report (Rule 66.1(g) PCT).

Re Item IV

Form PCTASA/237 (Saeparate Sheat) (Sheet 1) (EPO-January 2004)
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WRITTEN OPINION OF THE International application Na.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2004/024478

Lack of unity of invention

The saparate inventions/groups of inventions are:

inventon 1: claims 1-5, 1U, 11 {8l parmany), b, .
A combination of a cytotoxic agent which 15 capecilabine and an EGFR kinase inhibitor.

Invention 2: claims 1-5, 10, 11 (all partially), 7,
A combination of a cytotoxic agent which is pacfitaxel and an EGFR kinase inhibitor.

Invantinn - nlaime 1-5, 10, 11 (all partiath), A,
A combination of a cytotoxic agent which Is 5-FU and an EGFR kinase inhibitor.

Invention 4: claims 1-5, 10, 11 (all partially), 12
A combination of & cytoroxic agent which Is FOLFIRI and an EGFH kinase inhibitor.

invention 5: claims 1-5, 10, 11 (all partially), 13,
A combination of a cytotoxic agent which is FOLFOX4 and an EGFR kinase inhibitor.

Invention 8. claims 1-5 and 10, 11 (all partially), 9,
A combination of a cytotoxic agent which is cisplatin and an EGFR kinase inhibitor.

They are nol $o0 linked as o lorm & single general invenuve concept (Rule 13.1 PCI)
for the {olliowing reasone: .

The problem to be solved by the present application is to provide a medicament for the
treatment of diseases.
The solution to this problem proposed in the present application is 10 use a combination

of pharmaceutical agents which comprises a cytotoxic agent and an EGFR kinase
Inhibitor.

WO 03/020266 relates to the use of combinations of CCI-779 and EKB-569 (the
particularly preferred ECGFIN kinasa inhibitor of the pressent inventlon) and to the use ul
trese vuinbinativioe se gt ol w chiuutbisiapy voekial! hul inay contaln one or mors
additional antineoplastic agents (e.g. 5-fluorouracil, capetitabine, cisplatin and
paclitaxel), depending on the nature of the neoplasia to be treated.

Fonn PCTASA/237 (Separaie Shest) (Ghosd 2) (EPO-January 2004}



WRITTEN OPINION OF THE Intoridional npplication No I
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) . PCT/US2004/024478

WO 03/050090 and US 6 384 051 provide compounds of Formula (), of the present
invention, which are useful as antineoplastic agents. For the treatment of cancor, the
compounds of these inventions can be administered in combination with other
antitumor substances.

Consequently the idea to use EGFR kinase Inhibitor with anather cytotoxic agent in

medicine is known in the state of the art, and cannot serve as a single inventive
concept, linking the dombinations for uas In medicine.

Capecitabine, paclitaxel, 5-FU, FOLFIRI, FOLFOX4, and clsplatin share the common
property of being cytotoxic agents, but they do not share a significant structural

pharmacological art. There is no expectation from the knowledge in the art that
members of all these classes will behave in the same way In the context of the claimed
inventions. There Is aiso no expectation in the art that each member of each of these
classaa can be substituted ane for the othar, with the expactation that the same
intended result would be achieved.

In tha nrasent application nn further technical feahirec ran b digtinguiched that can be

ragarded as a "special technical feature” involved in the technical relationship among
the different inventions.

Consequentty, the present application lacks unity of invention and the different solutions
not belonging to a common Inventive concept are detailed as the different inventions
listed above. Each of the inventions listed Is a distinct invention, characterised by its
own gpesial tachnical feature, defining tha cantribution which each of the claimod
Inventions, considered as a whole, makes over the prior ar, i.e. the specific features of
the individual compounds.

As the applicani has not had a search report drawn up on the other lnventions, tho
application will be prosecuted on the basls of the invention in respect of which a search
has already been cared out, in other words the invention first mentioned in the claims.

ReltemV

Reacanad etntomant with rapard tn navaity inuantive clen ar industeiat

applicability; citations and explanations supporting such statement

Form PGTABA/237 (Separaie Shuet) (Sheet 3) (EPO-Janusry 2004)



WRITTEN OPINION OF THE inlernational application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2004/024478

Atlention is drawn to the fact that the present stalement expressed as to novelly,
invalive step and indusitial applicability reflers oaiy io maiter for which an international
Search Report has been drawn up (i.e. only for pharmaceutical compositions,
contalning compounds explicitly disclosed in the claims). '

1) DOUVUMENIS USED IN EXAMINATION

The following documents are referred ta in this communication:
D1. WG 03/026286 A (WYTTH) 13 March 2003
D2 : WO 03/050090 A (WYETH HOLDINGS CORPORATION) 19 June 2003
D3: US 6384 051 B1 (FROST PHILIP ET AL) 7 May 2002

I el ee hellmmtned ctle mwed e e el cmem ae fa ae vl .l = . . - n
S i 20 G PR S s Al AN B PR A il § T PP el SO IRARASs B BT e ASGaTaUSALAL ox™ Sed S0 UM METI PR A A FTIETW ST J0

the search report.
2) NOVELTY

The prasent application does not meet the requirements of Article 33(2) PCT, because
the subject-matter of claims 1-6, 10 and 11 is nol new.

Document D1 descaribes the use of combinatinns nf K773 and FKR-5RQ (the
particularly preferred EGFR kinase inhibitor of the present invention) and to the use of
these combinations as part of a chemotherapy cocktail thal may contain one or more
additional antineoplastic agents (e.g. capecitabine).

Therefore D1 Is prejudicial to the novelly of claims 1-6, 10 and 11.

3) INVENTIVE STEP

The present application does not meet the cdteria of Article 33(1) PCT, because the
subject-matter of claims 1-6, 10 and 11 (as tar as novel) does not involve an inventive
8tep m tne sense or Articie 33(3) PU 1, as the subject matter of the ciaims appears to be
an obvious alternative over documents D1-D3.

Even more the use of a combination of two or more active ingredients with known

identical therapeutic use can only be considered as inventive when a surprising effect,
an unexpected high synergistic effect or reduced side effects for example, can be

Ferm PCTASN237 (Separats Ghael) (Bhaet 4) (EPO-January 2004)
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WRITTEN OPINION OF THE international upplicaton No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2004/024478

assigned In relation to the claimed therapeutic use. In this respect, the present

annlisatinn lanke cLinmAartiua Avidannn
annlicatian lascke cunanrtiua Mnzannn,

Praesent claims 10 and 11 Involve compasitions or substances In a method of treatment
uf e huarvanitial Lady, Fur e assessignl ol such claiims on the quesoon wnether
they are industrially applicable, no unified criterla exist In the PCT Contracting States.
The patentability can alse be dependent upon tha formulation of the claims. The EFD,
for example, does not recognize as industrially applicable the subject-matter of claims

' _—
wthoucoofa sompound in modical reatmont, Ut m may anuw, HoVSYEr, Liainte W a

known compound for flrst use In medical treatment and the use of such a compound for
the manufacture of a medicament for a new medieal treatment.

Famm PCTASA2S? (Separms Shasy {fheot §) (ERC Jonuory 2004)
TOTAL P.19



