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Bogota, DC,

Doctor

RAMIRO CASTRO DUQUE

(Apoderado)

ASUNTO Radicacién 00038628 .
Tramte 002 » . 06543
Evento 001
Actuacion 430
Oficio
Folios 048

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comisidn de la Comunidad Andina, se le comunica

Documentos estudlados

Los textos estudiados fueron la descnpeidn (Folios 8 a 357) y las reivindicaciones 1
a 49 (Folios 495 a 587)

La presente solicitud no reivindica pnondad
Objeto de invencién

La presente solictud se ttula “Anlo policiclico y pirazinonas de heteroanio
sustituidos utiles para la inhibicién selectiva de la cascada de coagulacién®

El objeto de la presente solicitud se refiere a compuestos, composiciones y métodos
para la prevencion y el tratamiento de estados trombéticos, tales como la
enfermedad cerebrovascular y de artena coronana La sohcitud se relaciona
particularmente con los compuestos de anlo policiclico y la pirazinona de heteroanio
que inhiben las proteasas de senna de la cascada de coagulacion

Segun la descnpcion, la sangre debe permanecer fluda dentro de los sistemas
vasculares y al mismo tiempo poder sometérsele rapidamente a hemostasis,
interrupcibn de pérdida de sangre de un vaso lesionado La hemostasis o
coagulacibn comienza cuando las plaquetas se adhieren pnmer oa las
macromoléculas en las regiones subendoteliales de los vasos lesionados y/o
danados Esas plaquetas se agrupan para formar el tapén hemostatico pnmano y
estimular la activacién local de los factores de coagulacion del plasma, produciendo
a la generacién de un coagulo de fibnna que refuerza las plaquetas agrupadas

Los factores de coagulacién incluyen los factores il, V, VI, VI, IX, X, Xl y Xil, que
reciben el nombre de z1mdgenos de proteasa Estos factores de coagulacidn o
zmoégenos de proteasa se activan mediante proteasas de senna que llevan a la
coagulacidn en una "cascada de coagulacion® o reaccidn en cadena La coagulacion
ocurre de dos formas a través de dos caminos diferentes Un camino intrinseco o de
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contacto conduce del Xl a Xlla a Xla a IXa y a la conversion de X a Xa Xa con el
factor Va conwvierte la protrombina (It) a trombina (lla) conduciendo a la conversién
de fibnndgeno a fibnna La polimenzacién de la fibnna lleva a la formacién de un
codgulo de fibnna Se inicia un camino extrinseco mediante la conversidn del factor
de coagulacion VIl a Vila por Xa La presencia del Factor Tisular y Vlla acelera la
formacién de Xa en presencia de 16n de calcio y fosfollpidos La formacién de Xa
lleva a la formacién de trombina, fibnina y a un codgulo de fibnna La presencia de
uno o mas de estos muy diferentes factores de coagulacién y dos caminos definidos
de coagulacién podnan hacer posible el control efectivo, selectivo y una mejor
comprension de las partes del proceso de coagulacién

De acuerdo con la presente solicitud la prevencion o tratamiento de coagulos en un
vaso sanguineo puede ser terapéuticamente uhl inhibiendo la formacién de
agrupaciones de plaquetas sanguineas, inhibiendo la formacidon de fibnna, de
trombos, de émbolos y para el tratamiento o prevencibn de angina inestable, angina
refractana, infarto al miocardio, ataques isquémicos, ataque embdlico, etc Se han
presentado vanos informes de compuestos no peptidicos y peptidicos que actuan
como inhibidores de un factor coagulante presente en el proceso de coagulacion de
la cascada de coagulacidn

Segun la descnipcion, la solictud WO 98/42342 descnbe que aiquilo, cicloalquilo y
tnfluorometilo sustituidos adicionales en denvados de pirazinonas reportan haber
inhibido ia trombina humana La solicitud WO 99/58591 descnbe que prazinonas de
1<{(N-daminopindil sustituto y N-ferl sustituto)amidocarboniimetieno) reportan haber
inhibido trombina La solicitud WO 96/644468 descnbe que pirazinonas de 1-{(N-
amidinoaminoxialguileno y N-amidinohidrazinoalquileno)amidocarbomimetileno)
reportan haber inhibido proteasas de senna del tipo tnpsina y trombina

Lo que se reivindica como novedoso es lo siguiente

Un compuesto derivado de anlo policiclico y pirazinonas de heteroanlo sustituidos de
férmula | (ver folio 495)

El objeto de la solicitud definido antenormente se clasificd en la IPC AG1K 31/495

Claridad de la sohcitud

El articulo 30 de la Declsin 486 de la Comisxdn de la Comurided Andina establece que “Las
reivindicaciones defirurdn la matena que se desea prolager mediante la patente Deben ser claras y
concisas y estar enteramente sustentadas por la descrpcién

Las reivindicaciones podrén ser independientes o dependmentss. Una rewvindicacién seré independenie
cuando defina la matena que se desea profeger sin referencia a otra rewvindicacién anteror Una
rewvindicacidn serd dependiente cuando defina la materia que se desea protegsr refiridndose a une
rewvindicacidn anterior Una relvindicacion que se reflere a dos o mds relvindicacionss anisriores se
consrderard una revindicacion dependiente miiltiple ~

De acuerdo con lo antenor, las revindicaciones no son concisas y estdn abarcando
un sinnumero de compuestos por lo que no se puede apreciar con claridad el
alcance de la invencién

Excepclones de Patentabilidad

El articulo 20 de la Decisidn 486 se establece “No serén patentables a) las nvenciones cuya
explolacion comercial en el tefritorio del Pals Miembro respeciivo deba impedrse necesanaments para
proteger el orden pabiico o la moral A estos efectos la explolacién comercial de una invencin no se
considerard contrana al orden publico o a la moral solo debido a la existencia de una disposicién legal
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o admurustretiva que prohiba o que regule dicha explotacidn b) las Invenciones cuya explotacion
comercial en el Pais Miembro respectivo deba impedirse necesanamenie para proleger la safud o la
vida de las personas o de los ammales o para preservar ios vegetales o el medio ambiante A estos
efeclos la explotacidn comercial de una invencién no se considerard coniraria a la salud o la vida de Ias
personas de los animales o para la preservacion de los vegetales o del medio amblente s6lo por
razén de existir una disposicién legal o administrative que prohiba o que regule dicha explotacidn, c)
las plantas, los arimales y los procedimientos esencialmente bioiégicos para la produccién de plantas
0 ammales que no sean procedimienios no brolégicos o microblolégicos, d) ios métodos terapéuticos o
quirirgicos para el tratarmento humano o animal, asi como los métodos de diagndstico aplicados a fos
seres humanos o a erimales *

De acuerdo con lo antenor, la(s) reivindicacién(es) 40 a 49 (Folios 585 a 587), que
se refieren a un metodo para inhibir las condiciones trombéticas en la sangre, no es
(son) patentable(s)

Determinacién del estado de la técnica

El articulo 16 de la Decisidn 486 de la Comysidn de la Comunidad Andine establece que “El estado de
la técnica comprenderd todo lo que haya sxio accesible al publico por una descripcion escrifa u oral,
utfiizacién comercalizacién o cuaiquier olro medio antes de la fecha de presenteciin de la solicitud de
Patente 0 en su caso de la priondad reconocida

Sélo para el efecto de Ia determinacion de la novedad también se considerard dentro del estedo de la
técnica 6l contendo de una solicitud de patente en trémite ante Ia oficina nacional competente, cuya
fecha de presentacién o de priondad fuese anterior a la fecha de presentacidn o de priorrdad de la
solicitud de patente que se estuviese exammando siempre que dicho contenido esté incluido en la
sollcitud de fecha antenior cuando elfa se pubiique o hubmse irenscurmdo el plazo previsto en el articulo
40"

Considerando que la fecha de presentacion de la solicitud de patente es 29-05-
2000, se buscaron documentos del estado de la técnica relacionados, con fecha de
publicaciéon antenor a esta

Se hizo la busqueda de documentos relevantes en el estado de la técnica,
entendiendo como estado de la técnica la definicién provista en el articulo 16 de la
Decision 486 de la Comisidn de la Comunidad Andina y las excepciones fijadas en el
articulo 17 de la misma

Se encontrd como antenoridades (documentos cuya fecha de publicacién es anterior
a la fecha de presentacién de la pnmera solicitud de patente sobre la cual se
reivindica pnondad o de la fecha de presentacidn de esta solicitud) que pueden
afectar la patentabilidad del objeto de la presente solicitud

| Dochmento Titulo Publicacién
1 | wooeise501 | Pyrazinone thrombin mhibitors | 2% 99 noviembre
2 | Uss888573 | Pyrazinone thrombin inhibitors | 2 de febrero de
3 | WO00/64446 | Pyrazinone protease nhibitors | 1° d:ed;gggbm
4 | wo99/11267 | Pyrazinone thrombin nhibitors | 11 de{ggg" de
5 | uss7e2779 | Pyndinone thrombin inhibitors | 11 90 890sto de
6 | wo97/30708 | Pyndinone thrombin nhibitors | 28 9€ 1"'9999,3“ de
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Fecha de
r Documento Titlo Publicacién
7 | woe701338 | Pyndinone-thrombin mhibtors | 16 d°133?,’° de
8 | wo98/42342 Thrombin inhibttors 1 de octubre de
o | W0e701338 | Pyndinone-thrombin mhibitors | 16 46 Shero de

Evaluacion de los requisitos de Patentabllidad

El Articulo 14 de Ia Decisién 488 de la Comision de la Comunidad Andina el cual establece "Los
Palses Miembros olorgandn Patentes para las invenciones sean de producto o de procedimiento en
lodos log campos de la tecnologla siempre que sean nuevas, tengan nivel inventivo y sean
suscephblies de aplicacidn industrial”

Se procedié a evaluar los requisitos de novedad, nivel Inventivo y aplicacién industnal
con el fin de establecer la patentabilidad de la invencién reivindicada en la solicitud
en estudio

Evaluaclon de Novedad

El articuio 18 de la Decision 488 de la Comusion de la Comumdad Andine establece que “Una
invencién se consxderard nueva cuando no estd comprendida en el estado de la tbcrwca™ "H estado de
la técnica comprenderd todo lo que haya sido accesible al publico por una descripcion escrita u oral,
utihzacidn comercializacion o cualquier olro medio antes de /a fecha de presentaciin de la solcitud de
patenie o, en su caso, de la priorndad reconocxda

Sdio para el efecto de Ia determinacion de la novedad tembiin se considerard doniro del estado de la
técrmica ol contenido de una solicitud de patents en trdmite ante la oficina nacronal competents, cuya
fecha de presentacidn o de prioridad fuese anisrior a la fecha de presentacién o de prroridad de la
solicitud de patenie que 36 estuviese examinando, slempre que dicho contenido 6sté incluido en la
solicitud de fecha anterior cuando elia se publique o hublese transcurrido el piazo previsto en el articulo
40"

Esta se evalud por comparacion entre lo solicitado y los documentos encontrados en
el estado de la técnica y que se relacionan con el objeto reivindicado y de acuerdo
con la definicién de novedad del Articulo 16 de la Decisidn 486 de la Comisién de la
Comunidad Andina

Comparando elemento por elemento el objeto de esta solicitud con lo mencionado
en las antenondades, tenemos que

La Solicitud de Patente Colombiana No 00039628 menciona compuestos denvados
de anlo policiclicos y pirazinonas de heteroanlo sustituidos de férmula

H Hal

B puede ser fenilo, o heterociclo cuyos heterodtomos pueden ser N, O, S
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Alg es alquilo
Hal es halégeno

El documento WO 99/59591 (folios 598 a 605) menciona compuestos denvados de
pirazinona que son inhibidores de trombina, de férmula |

H Hal

W es fenilo-alquilo
Hal es halégeno

Como se observa, el objeto de esta solicitud puede ser idéntico a lo comprendido en
el estado de la técnica, con lo cual se considera que podria no cumplir con el
requisito de Novedad

Evaluacién de Nivel Inventivo

El articuio 18 de la Decisidn 486 de le Comisidn de la Comunidad Andina establece que "Se
consideraré que una invencion tiene nivel inventivo si para una persona del oficio normaimente
versada en la materia técnica cormespondienie esa invencain no hublese resultado obvia nt se hublese
derivado de manera evidente del esiado de la técnica”™

El Nivel Inventivo se evalué por comparacion entre lo solicitado y encontrado en el
estado de la técnica y que se relaciona con el objeto reivindicado y de acuerdo con
la definicién de nivel iInventivo del Articulo 18 de la Decisién 486 de la Comisidnde la
Comunidad Andina

Los documentos WO 99/59591 (folios 599 a 605), US 5866573 (folios 606 a 609),
WO 99/644486 (folios 610 a 614), WO 89/11267 (folios 615 a 621), US 5792779
(follos 622 a 624), WO 97/30708 (folios 625 a 620), WO 97/01338 (folios 830 a
633), WO 98/42342 (folios 634 a 636) y WO 97/01338 (folios 637 a 640) mencionan
compuestos Inhibidores de trombina que guardan relacién estructural con los
compuestos de la presente solicitud, es decir, tienen diferencias minimas en alguno
de los sustituyentes pero no se afecta la actividad farmacolégica de los mismos, la
actividad sigue siendo la misma (inhibidores de trombina)

La respuesta al problema técnico que se pretendia resolver, resulta obvia partiendo
de las antenondades en mencion

Como se observa, el objeto de esta solicitud podria resultar obvio para una persona
del oficio normalmente versada en la matena y denvarse de manera evidente del
estado de la técnica

Evaluacién de la Aplicacién Industrial

El articulo 19 de la Decisidn 486 de la Comisi6n de la Comunxdad Andmna establece que "Se
considerard que una iNvencsin s susceptible de aphcacrin industnal cuando su olyefo pueda ser
producido o utilizado en cualquier tipo de industria entendiéndose por industria la referide a cualquier
achvidad productiva Incluidos los servicios”®



El objeto de la presente solicitud cumple con el requisito de Aplicacién Industnal

En conclusién los requisitos de patentabilidad de la presente solicitud se encuentran
afectados asl

N° Documento Rolvalfnecgtc:dc;:nos Requisito que afecta

1 WO 99/59591 1a39 Novedad y Nivel Inventivo
2 US 5866573 1a39 Nivel Inventivo

3 WO 99/64446 1a39 Nivel iInventivo

4 WO 99/11267 1a39 Nivel inventivo

5 US 5792779 1a39 Nivel Inventivo

6 WO 07/30708 1a39 Nivel Inventivo

7 WO 97/01338 1a39 Nivel Inventivo

8 WO 98/42342 1a39 Nivel inventivo

9 WO 97/01338 1a39 Nivel inventivo

En cumphmiento del articulo 45 de la Decision 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dlas
contados a partir de {a fecha de la notificacion de la presente comunicacibn En caso
de no dar respuesta al presente requenmiento o0 si a pesar de la respuesta
subsistieran los impedimentos para la concesién, se denegara la patente

Notiflquese el presente oficio conforme a lo dispuesto en el numeral 5 2, Iteral &), del
capltulo quinto del titulo pnme la Circular Unica N° 10 de 2001

ALIX CARMENZA CESPEDES DE VERGEL
Jofe de la Divieidn de Nuevas Creaciones

El antenor reqr miento fue notificado por fijacibn en lista, de
fecha eﬂ.‘.ﬂﬁﬂ_m

CONCEPTO TECNICO EXAMINADOR TECNICO EXAMINADOR JURIDICO

N° 1104 Cédigo N° 202005 Cédigo N°

SA6
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(51) Interontional Patent Classification 6
AG6IK 31/535

(11) Intermational Publication Number
Al

(43) Interoationa] Publication Date: 25 November 1999 (25 ll;)

WO 99/59591

=3

(21) International Application Number PCT/US99/10730 | (81) Designated Stutes: AE, AL, AM, AU, AZ, BA, BB, BG, BR
BY CA CN CU CZ EE GD GE HR, HU ID IL, IN,
(22) International Filing Date 14 May 1999 (14.05 99) 1S,JP KG KR KZ LC, LK LR LT LV MD MG .
MN MX,NO NZ PFL, RO, RU 5G SI SK,.SL.T1 ™
TR, TT UA US UZ VN YU ZA, ARIPO patent (GH
{30) Priority Data GM, KE, LS, MW SD, SL, SZ, UG, ZW), BExramen patent
60/085 980 19 May 1998 (19.05 98) Us (AM AZ,BY KG KZ, MD RU T] TM), European patent
98135809 24 June 1998 (24.06 98) GB (AT BE,CH CY DE, DK, ES FLLFR,GB QR IE, IT
LU MC, NL, PT SE) OAPI patent (BF BJ CF CG, Cl,
CM GA GN GW ML, MR NE, SN TD TQ)
(71) Applicant (for all designated States except USy MERCK &
00 INC [US/US] 126 East Lincoln Avenue, Reshway NJ
07065 (US) Published
With wnternanonal search report
(72) Inventors; and

(75) Inventors/Applicants {for US only)s SANDERSON Phulp E.
[GB/US] 126 East Lincoln Avenue, Rahway NI 07065
(US) STANTON Matthew, G [US/US] 126 Hast Lincoln
Avenue, Rehway NI 07065 (US). BALANI Suresh K.
(US/US] 126 East Lincoln Averms, Rahway NI 07065
(Us)

(74) Common ve MERCK & CO INC, 126 Bast
Lmcoln Avenue, Rehway NI 07065 (US).

(54) Title PYRAZINONE THROMBIN INHIBITORS
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(57) Absiract

(8)

NH;

Compounds of the invention ars usefol 1n ihibiting thrombin and associated thrombotic occlusions having structure (A), whereln (B)
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WHAT IS CLAIMED IS

1 A compound having the formula
X

.

3
Ao " 7
rl.. ] ——
- W, N A
NI 4 W N';’j( N
0 .'\ c H H
474 0

or a pharmaceutically acceptable salt thereof, wherein

A 18 chosen from one of the following radicals

HS
Y{\,NHz Y\1(§N 2
|
'-,.'/E/zl?N % Y/;.)\NH2 Wy f 5

10 wherem Y1 and Y2 are mdependently
hydrogen,
C1-4 alkyl,
C1-4 alkoxy,
C3-7 cycloalkyl,
16 halogen, or
trifluoromethyl,

Ré 18

a) hydrogen,

b) C14 alkyl,
20 ¢) C1-4 alkoxy,
d) halogen,
e) -OCH2CF3,
f) -OCH2CN,
g) -COOH,
25 h) -OH,
1) -COORS, where RS 15 C1-4alkyl,

-4] -
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3) -CONRR8, where R7 and R8 are independently
hydrogen or Cj-4alkyl,

k) {(CH2)1.40H,

1) -CH2NHC(O)CH3,

m) -CH2NHC(O)CF g,

n) -CH2NHSO2CH3,

o) -SOgNHz2,

p) -(CH2)14802NR7RS,

q) (CH2)1-4SO2RS,

r) a b- to 7- membered mono- or a 9- to 10-membered hcyche
heterocychic nng which can be saturated or unsaturated, and
which contains from one to four heteroatoms selected from the
group consisting of N, O and S,

s) -ZCH2CO2H,

t) -ZCH2CO2CH3,

v) -ZCHgR14,

v) -ZCH2C02(CH2)1-3CH3,

w) -Z(CHR9)1-3C(O)NR10R11,
wheremn

R9 15 H or C1-4 atkyl,
R10 and R11 are independently
1) hydrogen,
n) C3.7 cycloalkyl,
m) aryl,
1v) heteroaryl,
v) heterocycloalkyl,
w1) {CH2)1-2NCH2CH3,
vi1) C1-4 alkyl unsubstituted or substituted with one or
more of
hydroxy,
COOH,
Amino,
aryl,
heteroaryl, or

ot
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heterocycloalkyl, or
R10 and R11 are jomned to form a four to seven
membered cycloalkyl mng unsubstituted or
substituted with hydroxy, amino or aryl,

wherein Z158 O, S or CH2,

hydrogen,

10 halogen,
C1-4 alkyl,
C1-4 alkoxy,
CF3,
CN, or

16 CO2NH2, and

Wis

hydrogen,

20 Rl
R10CO,
R1CO,
RYCH2)nNHCO, or
(R1)oCH(CH2)nNHCO,

25 wherein n 18 0-4,

Rl
a) R2,
b) R2A(CH2)mC(R12)g, where m 18 0-3, and each R12 can be the

30 same or different,
¢) (R2XOR2)CH(CH2)p, where p 18 1-4,

d)
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R2 (CH,)m, where m s 0-3,

5

) R2C(R12)9(CH2)m, wherem m 18 0-3, and each R12 can be the
same or different, wheremn (R12)9 can also form a nng with
5 C represented by C3-7 cycloalkyl,
f) R2CH2C(R12)2(CH2)q, wheremn q 18 0-2, and each R12 can be the
same or different, wheremn (R12)2 can also form a ning with
C represented by C3-7 cycloalkyl,
g) (R2)2CH(CH2)y, where r 18 0-4 and each R2 can be the same or
10 different, and wherein (R2)2 can also form a ring with CH
represented by C3-7 cycloalkyl, C7-12 hicyhe alkyl, C10-16
tricyhic alkyl, or a 5- to 7- membered mono- or icyche
heterocyclic nng which can be saturated or unsaturated,
and which contains from one to three heteroatoms selected
15 from the group conmisting of N, O and S,
h) R20(CHg2)p, wherein p 1s 14,
1) R2CFaC(R12)p,
)) (R2CH2XR2CH2)CH, or
k) R2(COOR13YCH2)r, where r1s 14,

R21s
a) phenyl, unsubstituted or substatuted with one or more of C1.4
alkyl, C1-4 alkoxy, halogen, hydroxy, COOH, CONH2,
CH20H, CO2R', where R' 18 C1.4 alkyl, or SO2NH2,

25 b) naphthyl,

c) biphenyl,

d) a6-to 7- membered mono- or a 9- to 10-membered bicyclic
i_l_atgroqd1c ring or non-heterocychc ring which can be
saturated or unsaturated, wherein the heterocychc ring

80 contains from one to four heteroatoms selected from the group

consisting of N, O and S, and wheremn the heterocychc or non-

-44 -

o



WO 95/59391 PCT/USS9/10730 9@%

ép’L
heterocyclic nng 18 unsubstituted or substaituted with halogen or

hydroxy,
e) C1.7_alky}, unsubstituted or substituted with one or more of

hydroxy,
5 COQOH,
amino,

aryl,

C3-7 cycloalkyl,

CFsg,

10 N(CH3)2,
-Cl-aﬂlkylal'ﬂ.
heteroaryl, or
heterocycloalkyl,

f) CF3

15 g) C3-7 cycloalkyl, unsubstituted or substituted with aryl,

h) C7-12 icyche alkyl, or

1) C10-16 tncyche alkyl,

R3 15 selected from the group conmsting of

a) YR16 wheremn
Y18 O or S(O)p, wheren s 0, 1, or 2, and

f' - R1618 H, C1-4 alkyl or C3-7 cycloalkyl, or

25 b) C1-¢ alkyl substituted with halogen, CN, N3 or YR16, wheren
Y18 O or S(O)n, wheren1s 0, 1, or 2, and

R16 13 H, C14 alkyl, C3-7 cycloalkyl or aryl,

R13 15 gelected from the group conmsting of
30 hydrogen,

C1-4 alkyl,

C3.7 cycloalkyl, or

triflucromethyl,

&
o
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hydrogen, or
halogen,. and
’—_’

R12,g
5 a) hydrogen,
b) phenyl, unsubstituted or substituted with one or more of C1-4
alkyl, C1-4 alkoxy, halogen, hydroxy, COOH, CONHg,
c) naphthyl,
d) biphenyl,

10 e) a b6- to 7- membered mono- or a 9- to 10-membered icyche
heterocychic ring which can be saturated or unsaturated, and
which contains from one to four heteroatoms selected from the
group conmsting of N, O and S,

f) C1-4 alkyl, unsubstituted or substituted with one or more of

15 hydroxy,

COOR,
amino,

aryl,
heteroaryl, or

20 heterocycloalkyl,

g) CF3

h) C3.7 cycloalkyl,

1) C7-12 bicyclic alkyl, or

3) C10-16 tricyclic alkyl

2 A compound of Claim 1, or a pharmaceutically
acceptable salt thereof, wheremn

Wis
30 C1-7 alkyl, unsubstituted or substituted with one or more of
hydroxy,
COOR,
amino,
aryl,
35 C3-7 cycloalkyl,

3%
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Component 025 2m, 10 50 I\ Sodum Hwdromde qa. pH 4.0 qupll40 qapHAO

- g = = Whter for imnjechon qa 1.0mL qs10ml. qa 10ml
Active IV 0.500% 1000%  5.000% 14.29%
mannital PN PG 47B% 4261% 5 *0.50 mg free base
merocrysiallme 4950%  4925%  47%  L241% 02X mg [ree hase
cellolose **0.12 mg free base
magnesium stearate 0S00% ON00% O0500%  L.S00%

2, 10 and 50 mg tablels were film-coated with an aqueous
disporsion of bhydroxypropyl cellulose hydroxypropyl meth
ylccllulose and titamum dioxxde, providing a nominal
wepht gan of 2 4%

Tablel Proparation Via Direet Compression

Active 1V manmiol and mrrocrvstalline cellulose were
sicvid through mesh screwns of spuctfied sim (penrally 250
10 750 ym) and combined n a suitable blender The mixture
was subsequently blended (typically 15 to 30 min) uatd the
drug was umformly disnbuted mn the resuliing dry powder
blend Magnesium stearate was screenvd and ackled to the
blender afier which a precompression tablet blend was
achieved upon additional mixing (typically 2 1o 10 mun) The
precompression (ablut blend was then compactied undor an
applied force typically ranging from 0 S (o 2.5 metnc tons
suflicient 1o ywld tableis of suitable physical strungth with
acceptable disantegratron himes (specifications will vary with
the size and potency of Lthe compnussed tablet). In the case
of the 2, 10 and 50 mg potencies, the lablets were deduste
and lilm-coaiud with an aqueous dispersion of waler-soluble
polymers and pigment

Tablot Preparation Via Dry Granulation

Altemmatively a drv powder blund 15 compacted under
modest farces and remuilled to afford granules of spewfied
particle stz The granules are then mexed with magnesium
stearate and 1ahletied a5 stated ahove

EXAMPLL LXXXVI

Intravenous Formulations

Intravenous formulanons of 3 (2-Phencthylamino)-6
methyl-1 (2 amino-6 muthyl 5
methylcarboxamidomethylpyndnyl) pyrazinone dibydro
chlonde Type A monohydrate (Active 1V) were prepared
according to general miravenous formulation procedures.

Component Eshmated mange

Adive IV 0 12-0.61 mg

D-glucuron acd® 05-5 my

Manmiol NF 50-53 mg

1IN Sodwm Hydraude q.8 pif 39-4.1

Waler far ijeciion 44 1.0 mL

Exemplury compesinons A-C ar as follows

Comiposent A B [
Actva IV 0.61 mg* 030 0.15 =~
D-locorome acad 194 mg 1% mg 194 mg
Mamiiol NP 512 mg 512 mg 512 mg

10

15

0

50

s§

Vanous other huffer acids, such as L-lachic acid, acetic
acid, citnic acid or any pharmaceubcally acceptable acid/
conjugatc hase. with ressoneble buffenng capacity mn the pH
rng. scceplable for ioiravenous admmstration may be
substituted for glucuronk. acid

What s claimed 1s
1 A compound of the formula - !
Hy
X

Py

fl’/
N ~ [e)

fihe forouls W, J \/|L

o \N)\r N NAA

H

H o

or a pharmaceuucally acceptable salt thereof, wheremn
A

1)

[}
o/\r \'le

o

whurem
R? 1s H, fluoro, chloro and
R' and R" arc independenily selected from

H
C-!H.!l
(CH.).N(CH,).
C, cycloalkyl
In)
NHa
N
m)
l N
NH;

n)

W?
&>
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wherein R* s OH chloro, H —OCH.CN, fuoro,

—QCH.COOH, and R* 15 chloro or CF,

R? 11 CH,, or

CHy

/\C:M.,

CH.CH,,

X 1 H or chloro, and

W
PhCH,CH.,
(CH:);C_
HOOCCH,
CF,CH.,

(CH,)-N(CH ).
PhCH,O(CH,),
PhCH(CH,),
PhCH.CII(COOII)
CHy(CH,)s,

PhCH_
H
CH;(CH ),

CH,CH.CH(CH,)CIL.
(Ph).CHCH.
PhCT1.CH(CH,).
PhCH.C(Cl1 )
PhCIKCH,)CH_

(CH,),CH

PhCH(OH)CH,
PhC(Cl1,)CH,
(Ph)-CHCH.

>
D—CH;.

[>—cnan

L
{QL)y

kL

as
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2 The compound of claam 1 or a pharmaceuncally
accoptable salt thereof selucied from the group consishmg
of

NHClis
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What Is Claimed Is

1 A compound of F'ormula J

or a solvate, hydrate or pharmaceutically acceptable salt thereof, wheremn
5 W 15 hydrogen, R, R'OCO, R'CO, RY(CH,),NHCO, or (R')};,CH(CH,)NHCO
wherein s 15 0-4,
R'is
R"_
R*(CH,),C(R'?),, wherein 1 1s 0-3 and cach R" 1s the same or different,
10 (R*)(OR™CH(CH,),, wherein p 1s 1-4,
(R*)(OR)C(CH,), wherein p1s 14
RPC(R'}),(CH,), wherein t1s 0-3, and cach R' 15 the same or different, and
wherem (R"), together with the C to which they are attached can
also form a 3- to 7-membered cycloalkyl nng,

15 R’CH,C(R'}),(CH,),, wherein q 15 0-2, and cach R" 1s the same or different,
and wherein (R'?),, together wath the C to which they are attached,
can also form a 3- to 7-membered cycloalkyl nng,

RICF,C(R"™),(CH,),, wherein q 1s -2, and each R 1s the same or different,
and wherein (R'?),, together with the C 1o which they are attached

20 can also for a 3- to 7-membered cycloalkyl nng,

(R}.CH(CH,),, wherein r 18 0-4, and each R? 15 the same or different, and
wherein (R?),, together with the C to which they are attached, can
also form a C,, cycloalkyl, C, ,, bicyclic alkyl, C,, 4 tricychc alkyl,

or a 5- to 7-membered, saturated or unsaturated mono- or bi-cychic
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Ris

-83-

heterocyclic nng, having from one to three heteroatoms selected from
N, O,and S,

R*0(CH,),, wherein p 1s 24,

(R%),CF(CH,),, wherein r 1s 0-4 and each R 15 the same of different, and
wherein (R'™),, together wath the C to which they are attached, can
also form a 3- to 7-membered cycloalkyl, C, ;;bicyclic alkyl, C,,
eirycyclic alkyl, or a 5- to 7-membered mono- or bicychc
heterocyclic nng which can be saturated or unsaturated, and which
contains from one to three heteroatoms selected from the group

consisung of N, O and S,

(thCH CHz
R1: R‘ﬂ '
R’(CHg).\v/" .wheresisOorl,or

R’CF,C(R'"),,

phenyl, naphthyl or biphenyl, each of which 1s optionally substituted with
one or more of C_, alkyl, C,, alkoxy halogen, hydroxy, CF,, OCF,,
COOH, CONH,, or SO,NH,,

a 5- to 7-membered, saturated or unsaturated, mono- or a2 9- to 10-membered
bicyche nng optionally having from one to four heteroatoms
selected from N, O, or S, and optionally substituted with halogen or
hydroxy,

C, , alkyl, optionally substituted with one or more of hydroxy, COOH,
amuno, aryl C,,cycloalkyl, CF;, N(CH,),, -C, ; alkylaryl, heteroaryl,
or heterocycloalkyl,

CF,

C,; cycloalkyl, optionally substituted with aryl,

C, \» bicychic alkyl or

7 /%
&e-
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Co.16 tncychc alkyl,
Rlis
hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, optionally substituted aryl,
optionally substituted aralkyl optionally substituted heteroaryl,
trifluoromethyl, halogen, hydroxyaikyl, cyano, mtro, carboxamido,
-CO,R%, -CH,OR*, or OR* wherein R*, Jn each instance 1s
independently one of hydrogen, optionally unsaturated alkyl, or
opuonally unsaturated cycloalkyl,
R'1s
hydrogen or halogen, ,

RII _I_S

hydrogen,
phenyl naphthyl or biphenyl, each of which 15 optionally substituted with
one or more of C, , alkyl, C, , alkoxy, halogen, hydroxy, CF,, OCF,,
COOH, or CONH,,
2 5- to 7-membered mono- or a 9- to 10-membered bi-cyclic, saturated or
unsaturated, heterocyclic ring having from one to four heteroatoms
selected from N, O, or S,
C,. alkyl, optionally substituted with one or more of hydroxy, COOH,
amino, aryl, heteoaryl, or heterocycloalky},
CF,,
C,, cycloelkyl,
C, ; bicychc alkyl, or
Cs.;s tticychc alkyl,
R’ 1s hydrogen, C,, alkyl, or C,, alkenyl,
R® 1s hydrogen, alkyl alkenyl, aralkyl aryl, hydroxyalkyl ammoalkyl,
monoalkylamino(C,_p)alkyl, dialkylamino(C, ,,)alkyl, or carboxyalkyl,
R%, R, R’, R" are independently hydrogen, alkyl, aralkyl, ary!, hydroxyalkyl,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, or carboxyalkyl,
or R? and R, together with the C to which they are attached, form a 3- to 8-
membered cycloalkyl group, and R® and R are as defined above,

ﬁ&
AN
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or R and R*, together with the C to which they are attached, form a 3- to 8- <
membered cycloalkyl group, and R’ and R"are as defined above,
or R” and R®, together with the C to which they are attached, form a 3- to 8-
membered cycloalkyl group, and R* and R are as defined above,
X 15 oxygen, -NR''-, or -CH=N-, wheremn R'" 1s hydrogen, alkyl, cycloalkyl, or aryl
and said alkyl, cycloalkyl and aryl are optionally substituted with amino,
monoalkylamino, dialkylamino, alkoxy, hydroxy, carboxy -alkoxycarbonyl,
arvioxycarbonyl, aralkoxycarbonyl, aryl, hetcroaryl, acylamino, cyano, or
tnfluoromethyl,
R* R®and R are independently hydrogen, alkyl hydroxy, alkoxy, aryloxy, aralkoxy,
alkoxycarbonyl, cyano, or -CO,R", wherein
R* 15 alkyl, cycloelkyl, phenyl benzyl

Rl }\(0 Rh
I >m or L T
R Re
where R?and R® are independently hydrogen, C, , alkyl, C, ; alkenyl
or phenyl, R 15 hydrogen, C,, alkyl C,, alkenyl or phenyl, R® 1s
hydrogen, C, ; alkyl, C, , alkeny! or phenyl, and R" 1s aralkyl or C, ,
alkyl,
n1s zero to 8, and

m 1s zcro to 6
2 A compound of ciaim [, wherein
R? 1s hydrogen, C,, alkyl, C, , cycloalkyl or CF,,
m 1s from zero 1o 4, and
n1s from zero to 4

3 A compound of claim 2, wherein R* 1s C, , alkyl

4 A compound of claim 2, wherein R* 1s hydrogen or halogen



. PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION w .
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(S1) International Patent Classification & (11) International Publication Number WO 99/11267

Al
::ll,ff m4o,nzm4uni‘m 40112, (43) International Publication Dade: 11 March 1999 (11.03.99)
(21) International Application Number~ PCT/US98/18417 | (81) Designaied States. AL, AM, AU, AZ, BA, BB, BG, BR, BY,
CA ON CU CZ, EE, GE, HR, HU, ID L, IS, JP, KG
(22) Interuational Flling Date 3 Scptember 1998 (03.09.98) KR, KZ LC, LK, LR, LT, LV, MD, MG, MK MN MX,
NO, NZ, FL, RO RU SG 8L, 8K, 3L, TJ, T™™, TR, TT,
UA, U§, VN YU, ARIPO patent (GH, GM, KE, LS,
(30) Priority Data MW SZ, UG ZW), Eurmsian patent (AM, AZ, BY
60/058,058 5 September 1997 (05.09.9T) [11] KG, KZ, MD, RU TI TM), Buropesn patent (AT, BE, CH,
9801005 1 16 Jermuary 1998 (1601 98) GB CY DE, DK, ES,FLFR,GB GR IB, IT LU MC, NL,
PT 8EH), patent (BE, BJ, CF, CG, CI, CM, GA, GN,
GW ML, MR,'NE, SN, TD TQ).
(71) Applicant (for all dexignated Siates except USy MERCK &
CO., INC. [US/US] 126 East Lincoln Avenue, Rehway NJ
07065 (US). Published
With injernational search report.
(72) Inveniors; and
(73) Inventors/Applicsnts (for US onlyP SANDERSON, Plullp E
[GB/US], 126 East Lincoln Avenue, Rahway NI 07065
(US). LYLE, Terry A. [US/US] 126 East Lincoln Avenue,
Rehway, NJ 07065 (US) DORSEY, Bruce, D. [US/US],
126 Baat Lmeoln Avenue, Rahway, NJ 07065 (US)
(74) Common Represenistives MERCK & CO., INC. 126 East
Lmeoln Avenue, Reshway NJ 07063 (US).
(34) Title PYRAZINONE THROMBIN INHIBITORS
(57) Abstract X
Compomnds of the 8
investion me meful X R
sssocisted thrombotic ,/
occlusions having structore \UV., /\A
(n), for example, struchue H H
(17-1) O
q’m
N SN
r H § N (17-1)

NH,




WO 99/11267 PLL/UNYE/1841 /

WHAT IS CLAIMED IS

1 A compound having the formula

5 wheremn
Wi

hydrogen,
R1,

10 R10CO,
R1CO,
R1(CH2)nNHCO, or
(R1)2CH(CH2)p,NHCO,

wherean n 18 0-4,

Rlis
R2,
R2(CH2)mC(R12)9, where m 1s 0-3, and each R12 can be the same

or cafferent,
20 (R2XOR2)CH(CHg)p, where p 18 1-4,

s
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60
R (CHo)m
o8
, where m s 0-3,

(R3,CCH CH,

nz(cHz)m—v—i
.wheremisOor1,

R2CCCHy,
R2C(R12)2(CH2)m, wheremn m 18 0-8, and each R12 can be the
same or cifferent, wheremn (R12)2 can also form a ring with
5 C represented by C3.7 cycloalkyl,
R20H20(Rm)2(CH2)q, wherein q 18 0-2, and each R12 can be the
same or different, wheremn (R12)g can also form a nng with
C represented by C3-7 cycloalky],
(R2)2CH(CH2)r, where r 18 0-4 and each R2 can be the same or
10 dufferent, and wheremn (R2)2 can also form a nng with CH
represented by C3-7 cycloalkyl, C7.12 bicyhe alkyl, C10-16
tnicyhc alkyl, or a 6- to 7- membered mano- or bicyche
heterocychic ning which can be saturated or unsaturated,
and whach contains from one to three heteroatoms selected
16 from the group consieting of N, O and S,
R20(CHg)p, wheren p 18 14,
R20F20(1112)2.
(R2CH2)(R2CH2)CH, or
R2(COOR3)(CH2)r, where r 18 1-4,

R? and R14 are independently
phenyl, unsubstituted or substituted with one or more of C1-4
alkyl, C1.4 alkoxy, halogen, hydroxy, COOH, CONH2,
CH20H, CO2R’, where R’ 18 C1-4 alkyl, or SO2NHg2,
25 naphthyl,
biphenyl,
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a 5- to 7- membered mono- or a 9- to 10-membered lcyche
heterocychc ring or non-heterocyclic ring which can be
saturated or unsaturated, wheremn the heterocychc ring
contains from one to four heternatoms selected from the group

6 conssting of N, O and S, and wherein the heterocyche or non-
heterocychic nng 18 unsubstituted or substituted with halogen,
C1-4 alkyl, or hydroxy,
C1-7 alkyl, unsubstituted or substituted with one or more of
hydroxy,
10 COOH,
halogen,
AmM1Nno,
aryl,
C3-7 cycloalkyl,
16 CF3,
N(CH3)2,
-C1-3alkylaryl,
heteroaryl, or
heterocycloalkyl,
20 CF3
C3-7 cycloalkyl, unsubstituted, monosubstituted with halogen or
aryl, or disubstituted with halogen,
C7-12 hicychie alkyl, or
C10-16 trcyche alkyl,
25 R3is_
hydrogen,_
C1-4 alkyl,
C3-7 cycloalkyl, or
trifluoromethyl,

X 18 hydrogen or halogen,

A 18 chogen from one of the following radicals

-81-
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10 Rés

Y1 NH Y1 H5
S ) ~
| | |

e H/Eé‘/]\'% Lo

wherein Y! and Y2 are mndependently
hydrogen,
C1+4 alkyl,
C1-4 alkoxy,
C3-7 cycloalkyl,
halogen, or
trfluoromethyl,

hydrogen,

C1-4 alkyl,

C1-4 alkoxy,

halogen,

-OCH2CF3,

-OCH2CN,

_COOH,

-OH,

-COORS, where R6 18 C3.4alky],

-CONRTRS, where R7 and RE are independently
hydrogen or C3-4alkyl,

-CH2NHC(O)CHg3,

-CHgNHC(O)CF3,

-CH2NHS02CH3,

-SO2NH32,

{CHz2)1-4S02NR7RS,

CH2)1-4802RS,

a 5- to 7- membered mono- or a 9- to 10-membered hicyche

-82.
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heterocyclhic ing which can be saturated or unsaturated, and
which contains from one to four heteroatoms selected from the

group consisting of N, O and S,
-ZCH2CO2H,

6 -ZCH2CO02CHg3g,
-ZCH2R14,
-ZCH2NHR14,
-ZCH2CO2(CH2)1-3CH3,
-Z(CHR9)1-3C(O)NR10R11,
10 wherein
R918 H or C1.4 alkyl,
R10 and R11 are independently
hydrogen,
C3-7 cycloalkyl,
15 aryl,
heteroaryl,
heterocycloalkyl,
-(CH2)1-2NCH2CH3,
C1-4 alkyl unsubstituted or substituted with one or more
20 of
hydroxy,
COOHR,
amino,
aryl,
25 heteroaryl, or
heterocycloalkyl, or
R10 and R11 are joined to form a four to seven membered
cycloalkyl or heterocycloalkyl ring unsubstituted or
substituted with hydroxy, amino or aryl or
30 disubstituted wath hydrozy,

wherein Z1s O, S or CHg,
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R5 18

hydrogen,
halogen,
C1-4 alkyl,

5 C1-4 alkoxy,
CF3,
CN, or
CO2NH2, and

10 Rl12,4
hydrogen,
phenyl, unsubstituted or substituted with one or more of C1-4
alkyl, C1-4 alkoxy, halogen, hydroxy, COOH, CONHg,
naphthyl,
15 biphenyl,
a b- to 7- membered mono- or a 9- to 10-membered hicychc
heterocyclic rmmg which can be saturated or unsaturated, and
which contains from one to four heteroatoms selected from the

group consisting of N, O and S,
20 C1-4 alkyl, unsubstaituted or substituted with one or more of

hydroxy,
COOH,
amino,
aryl,
25 heteroaryl, or
heterocycloalkyl,
CF3,
C3.7 cycloalkyl,
C7.12 bicychc alkyl, or
a0 C10-16 tricychc alkyl,

or a pharmaceutically acceptable salt thereof
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571 ABSTRACT

Compounds of the invention are useful in inhibiting throm-
bin and associsted thrombotic occhinons and have the

fallowing structure
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EXAMPLE 10
TABLE 1 Tabict Prooeati

In Vivo Studies To Measure Thrombotic Occlusions

Applicants have comducted mn vivo studies of the com-
pounds claimed herein nsing the following rat ferric chiorkle
ssmay substantially as described In Thrombosls Research.
No. 60, page 269(1990) by Kixtz et al.

In the assay used to determune in vivo activity of the
thrombin inhihitars or the invention Male Sprague-Dawley
mats (body weights 200-350 grams) were mesthetized with

13

Tabicts containing 25.0 50.0.and 100.0mg respectively
of the following active commpounds are prepared as [ius-
trated below

3-Benzylsulfonylamino-6 methyl-1-

(methyienecarboxamidomethyl 2.5-dichiarophenyl)-2-
pyridinone,
3-Benaylsulfonylamino-6-methyl-1-[Bthyl-(2-
methylenccarboxamidomethyl-4-chlorophenoxy)-
acetamido]-2-pyridinone,
3-Benzylsulfonylamino-6-methyl-1 [cyclopropyl-(2-
Methylenecarboxamidomethyl-4-Chlorophenoxy)-
Acetamido]-2-Pyridinone,
3-Benzylsulfonylamino-6-methyl-1-(2-
Methyleaccarboxamidomethyl-4-

Chlorophenoxyacetamido)-2-Pyridinone

TABLE FOL DOEES CONTAINING FROM

%100 MO OF THE ACTIVE COMPOUND

JAmos-ms
Active Compound 30 500 1000
Msoorysialbae coliulos NS w000 2000
Madified food coxn stuch ¥ - .29 [ K]
Magoashwy sioaree (oL 1] 073 13

All of ths active compound, cellulose and a partion of the
core sinrch sre mixed and grasulated to 10% corn starch
paste. The resulting granulation is sieved. dricd and bleaded
with the remainder of the corn starch and the mageeium

sicarate. The resulting Is thea compressed 1nio

dial-urethane solution (0.1 ml/100 gm body weight Lp.). and 33 tablets comtaining 25.0 50.0 and 100.0 mg. respectively of

s lateral tail vein was capnuisted with a 23 gauge needle
connected 1o & 12 1nch length of PESO tubing. The whing
was sttached to a 3-way valve by a tubing adaptey. Saline
({coutrol) or test compound., as appropriate was adminstered
via the tail vein catheter A tacheostomy was performed
with a 0.75 inch length of PE20S tubing. The right carotd
mtery was exposed and & 1.3 mm diameter Doppler flow

pobe was placed on the vessel Body temperature was
maintained at 37° C. using & heat lJamp.

Rats (8—10/gronp) were randomized to continnous Intra-
venous wfusions of mline or test compound administered
via the tail vein st & rate of 0.028 mUmin Trestment
infimicns wee isitisted 60 min befare the piascement of & 3
men square puece of Whatmuan No. 1 filter paper saturated
with 35% Fe(l, oato the exposed carotid artery distal to the
flow probc Treatment infusions were coatisued for an
additional 90 minutes after the application of FeCl, (total
infusion duration 150 minutes) if thrombatic occluxions did
ot occar or were terminated 30 minutes after thrombotic
occlumon of the vessel. Time to occiusion was defined as the
time from applicstion of FeC13 to thrombotic occlusion of
e vessel. At the terminstion of the study (90 minntes after
applicatioa of Fe(l, in animals which did not occlude. or &t
30 mnutes after thrombotic occlusion). 3 ml blood samples
were drawa by candiac puncture into 0.3 ml of 3.8% sodium

The resuits show that the compounds of the Invention are
affective In preventing thrombaotic occlusions.

active ingredient per tablet.
‘What I8 claimed is
1 A compound haviag the formula.

®R

R’ (CH,) NBC(O)—.
l(:'),cntul,).nnqop—.am nk 0-4,

R

CH,)—, where p

(R?).CH(CH,) —. where r 13 0-4 and each R* can be
the same or differcnt. and whereln (R?), can also
form a ring with CH represented by C, , cycloaliyl,
Cs.1a bicylic alkyl. or Cy, ., tricylic alkyl.

R’(XG,),—\.MPIS 1-4, ox

L
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R¥COOR*)XCH,)r—. where r is 14 heterouryL,
R? and R'* are {ndependently selected from heterocycloalkyl.
—phenyl unsubstituted or substituted wath one or mare C, alkyl unsubstinited or substituted with ane or
of C,_, alkylL C, , alkaxy, halogen. hydroxy COOH mare of hydroxy
ar CONH,. 5 COOH
naphtiryl amino,
biphenyl dialicylamino,
C,.¢ alkyl. aryl.
g: v qddkﬂl.lkyl. 0 hetercaryl or L or
-1z bicyclic o beterocycloalky!
Crots tricyclic alkyl, R aad RY wre joined to farm a four to seven
R'u membered cycloalkyl ring unsubshtuted or sub-
C, . alkylL mumgwihwm amino or iyl or
C, y cycloalkyl or —XCH,R
vl 18 wherenn X is O, § or CH,
R b R
hydroge hydrogen
L Ilklvll- halogen
Cs.y cycloalkyl. or x Cy alkyl,
trifluoromethyl C, alkoxy
R's CN o
hydrogen CO,NH,.
€, alkyl ln:.palmwﬂu:y necq:d:l:dnln thereof
hc.';;p_m 25 gble salts thereof mw::nhn‘so,
—COOR able salts thereof wherein R' s R3(CH,),. or
o e where m&a&mdmammm
&
—CONR'R? “:':I;,C:ddg.l.n wdependently 30 able salts thereof wherein R' is phenyl-CH,SO,. or
_(m% Gt 8. A compound of clalm 4. and pharmaceutically accept-
—CH NHO(O)CH, Iht-:lﬂm:.ﬂ'dl?.::dcl_‘ﬂhl.
wﬂuum 33 able salts thereof whereln R’ 1s methyl and R* 15 hydrogen.
—SO.NH, 7 A compound of clalm § and pharmaceutically accept-
_(mﬂ’l-’mm,n. able salts thereof wherein
—(Cﬂ;)l A R‘ - |
—XCH,COH oy hydrogea.
TR CONCH, CH oK
—X(CHR®), ;OOINR¥R" OCH,CF,
whereln OCH,O(O)NH,
R* s H or CH,_, alkyl. 48 OCH,(XO)NHCH.(CH, o
R'® apd R are {adependentdy OCH,((O)NH(CHCH,CH,) aad
hydrogen. R? is chiorive.
C,. cycloalkyl & The compound of clam 7 and pharmaceatically
aryl. acceptable smalts thereof selected from.

OVYCL,-\,\Q

P

er
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Compounds of the invention are useful in whibiting thrombm end associated thrombotie ocehusions and have structure (1), for example
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WHAT IS CLAIMED IS

1 A compound having the formula

PeS IS,
w
“N N H
H o
RS
wherein
Wis
hydrogen,
Rl
R10C(0)-,
R1C(O)-,
R1SO2-,
RINHSO2-,
(Rl )2N802-'
R1(CH2)nNHC(O)-,
(R1)2CH(CH2)nNHC(O)-, or
wherem n 1s 0-4,
Rls

RZ(CH2)y-, where r1s 04,

(R2)(OR2)CH(CH2)p-, where p 15 14,

(R2)2CH(CH2)r-, where r 18 0-4 and each R2 can be the same or
different, and wheremn (R2)2 can also form a nng with CH
represented by C3-7 cycloalkyl, C7-12 bicyhe alkyl, C10-16
tncyhic alkyl, or a 5- to 7- membered mono- or bicyclic
heterocyclic nng which can be saturated or unsaturated, and
which contains from one to three heteroatoms selected from the
group consisting of N, O and S,

R20(CH2)p-. wheremn p s 14, or

(?G;
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15

30

-390 .

RZ(COOR3)(CH?2)r-, where r1s 1-4,

R2 and R 14 are independently selected from

-pheny], unsubstituted or substituted wath one or more of
C]-4 akkyl, C|-4 alkoxy, halogen, hydroxy, COOH, or CONH2,

naphthyl,

biphenyl,

a 5- to 7- membered mono- or a 9- to 10-membered bicychic
heterocychc ring which can be saturated or unsaturated, and
which contans from one to four heteroatoms selected from the
group consisting of N, O and S,

C1-4 alkyl,

C3.7 cycloalkyl,

C7-12 bicychc alkyl, or

C10-16 tncychc alkyl,

R3 and R3' are independently

R4 13

C1-4 alkyl,
C3.7 cycloalkyl, or
trifluoromethyl,

hydrogen,

C14 akkyl,

C1-4 alkoxy,

halogen,

~OCH2CF3,

~COOH,

-OH,

~COORS, where R6 15 C| 4alkyl,

-CONR7RS, where R7 and R8 are independently
hydrogen or C) 4alkyl,

~(CH2)140H,

~-CH2NHC(O)CH3,
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15

30

628

-CH2NHC(O)CF3,

-CH2NHSO2CH3,

-SO2NH2,

-(CH2)1-4SO2NR7RS,

-(CH2)1-4SO2RS6,

a 5- to 7- membered mono- or a 9- to 10-membered bicychic
heterocychic nng whiach can be saturated or unsaturated, and
which contains from one to four heteroatoms selected from the
group consisting of N, O and S,

-XCHZCOZH-

-XCH2CO2CH3,

-XCH2C02(CH2)1-3CH3,

-X(CHR9)1_3C(O)NRIOR!11,

wherem
R9 is H or C1-4 alkyl,
R10 and R11 are ndependently
hydrogen,
C3-7 cycloalkyl,
a'l-y]i
heteroaryl,
heterocycloalkyl,
C] -4 alkyl unsubsttuted or substituted with one or more of
hydroxy,
COOH,
amno,
dialkylammo,
aryl,
heteroaryl, or
heterocycloalkyl, or
R10 and R11 are jomed to form a four to seven
membered cycloalkyl nng unsubstituted or

substituted with hydroxy, amno or aryl, or
-XCH2R 14,
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15

30

-4] -

wherem X 15 O, S or CH2,

RS s
hydrogen,
halogen,
C1-4 alkyl,
C1-4 alkoxy,
CN, or
CO2NH2,
and pharmaceuntically acceptable salts thereof

2 A compound of Claim 1, and pharmaceutically
acceptable salts thereof, wherein W 1s R1 or R1SO2

3 A compound of Claim 2, and pharmaceutically
acceptable salts thereof, wheremn R! 1s RZ(CH2)r, or (R2)2CH(CH?2)r,
phenyl-CH2S502, or diphenyl-CHSO?2

4 A compound of Claim 3, and pharmaceutically
acceptable salts thereof, wherein R1 15 phenyl-CH2S02, or diphenyl-
CHSO2

5 A compound of Claim 4, and pharmaceutically
acceptable salts thereof, wheremn R3 15 C1-4 alkyl

6 A compound of Claim 5, and pharmaceutically
acceptable salts thereof, wherein R3 15 methy! and R3' 1s hydrogen

7 A compound of claim 6, and pharmaceutically
acceptable salts thereof, wherein

R4 s
hydrogen,
chlonne,
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have structoe (T), for example (n).

H’
wctul [n mb dmunmm |
soclated mmm cechuslons. md w-u N H’\A

NH

(a)

s%
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WHAT IS CLAIMED IS,
1 A compound having the formula
g
W N\)L ~
0]
5 I
wherein W 15
Rl,
RlOCO,
10 RlCO,
R1SOz,
(R)m(CH2)nNHqCO,
where n15s 0-4, m 15 1 or 2, and q 15 0 or |, with the proviso
that wherenis 1-4,q1s 1 andms 1, and where nis 0, m 15
15 lor2,andqisOorl, and wherenis 0,m1s 2and q 13 0, R!
can be the same or different,
Rls
R2(CH2)n, where n 1s 04,
20 (R2)(OR2)CH(CH2)p, where p1s 1-4,
(R2)2CH(CH?2)p, where n 18 04 and R2 can be the same or
different, and wherem (R2)2 can also be a rng
substituent on CH represented by C3.7 cycloalkyl, C7.
12 bicychc alkyl, or a 5- to 7- membered mono- or
25 bicyclic heterocyclic nng which can be saturated or .

30

unsaturated, and which contamns from one to three
heteroatoms selected from the group consisting of N, O

and S, and
RZO(CHz)p, wherem p 15 14,
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15

25
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R2s

hydrogen,

phenyl, unsubstituted or substituted with one or more of C].-
4 lnear or branched alkyl, C] 4 linear or branched
alkoxy, halogen, tnfluoromethyl, hydroxy, COOH, or
CONH2,

naphthyl,

biphenyl,

a 5- to 7- membered mono- or a 9- 10 10-membered bicychc
heterocychc ring which can be saturated or unsaturated,
and which contains from one to three heteroatoms
selected from the group consisting of N, O and S,

COORS,

C1-4 hnear or branched alkyl,

C3.7 cycloalkyl, or

C7-12 bicyclic alkyl,

R

hydrogen,

C) -4 hnear or branched alkyl,
C3.7 cycloalkyl, or
trifluoromethy},

Ais chosen from one of the following Radicals
NH Rs\ NH; ¥
SoplN>alies
trans ‘.." 4 X

0 m v

wherem R4 and RS are independently H, C1-4 linear or
branched alky! or alkoxy, C3-C7 cycloalky), halogen, or tnfluoromethyt,
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Yis
hydrogen,
hydroxy, or
ml

5

R6 s
hydrogen, or
C1-4 lnear or branched alkyl,

10

15

30

and pharmaceutically acceptable salts thereof

2 The compound of Claum | wherem WisR1or
R1S02, and pharmaceutically acceptable salts thereof

3 The compound of Claim 2 wherem R1, by atself or in
R1S02, 18 R2(CH2)n, or (R2)2CH(CH2)n, phenyl, or (phenyl)2-CH, and
pharmaceutically acceptable salts thereof

4  The compound of Claim 1 wherem R3 1s C]4 hnear
or branched alkyl, and pharmaceutically acceptable salts thereof

5 The compound of Claim 4 wherem R3 15 methyl, and
pharmaceutically acceptable salts thereof

6  The compound of Clatm 1 wheremn R4 15 C}-4 hinear
or branched alkyl and R3 15 methyl or hydrogen, and pharmaceutically
acceptable salts thereof

7  The compound of Claim 6 wheremn R4 1s methyl and
R3 15 methy! or hydrogen, and pharmaceutically acceptable salts thereof

8  The compound of Claim 7 wheremn R4 15 methyl and
RS5 15 hydrogen, and pharmaceutically acceptable salts thereof

EF>

&%
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WHAT IS CLAIMED [S.
1 A compound having the formula
~g
w.I:1 N~
0 H
5 I
wherem W 15
Rl,
R1OCO,
10 RlcCo,
RISOy,
(R1)m(CH2nNHqCO,
where n1s 0-4, m1s 1 or 2, and q 15 O or 1, with the proviso
that wherenis 1-4,q1s 1 and m1s 1, and where n1s 0, m 15
15 lor2,andqisQorl,and wheren1s O,mis 2 and q1s O, R!
can be the same or different,
Rl s
R2(CH2)n, where n 15 0-4,
20 (R2YOR2)CH(CH2)p, where p 15 14,
(R2)2CH(CH2)y, where n 15 04 and RZ can be the same or
different, and wheremn (R2)2 can also be a ring
substituent on CH represented by C3.7 cycloalkyl, C7.
12 bicychce alkyl, or a 5- to 7- membered mono- or
25 bicychc heterocychc nng which can be saturated or .

30

unsaturated, and which contains from one to three
heteroatoms selected from the group consisting of N, O
and S, and

R20(CH2)p, wheremn p 15 14,
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R21s
hydrogen,
phenyl, unsubstituted or substituted with one or more of C]-
4 linear or branched alkyl, Ci .4 lmear or branched

alkoxy, halogen, nfluoromethyl, hydroxy, COOH, or
CONH2,

naphthyl,

biphenyl,

a 5- to 7- membered mono- or a 9- to 10-membered bicychc
heterocychc nng which can be saturated or unsaturated,
and which contains from one to three heteroatoms
selected from the group consisting of N, O and S,

COORS,

C]-4 linear or branched alkyl,

C3-7 cycloalkyl, or

C7-12 bicychic alkyl,

R3s

hydrogen,

C]-4 hnear or branched alkyl,

C3-7 cycloalkyl, or

triflucromethyl,

As chosen from one of the following Radicals
NH R NH 'y
2 X 2 Y
trans X R* ¥
)| m v

wherein R4 and R5 are independently H, C]-4 hnear or

branched alky! or alkoxy, C3-C7 cycloalkyl, halogen, or mfluoromethyl,

B2
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Yis
hydrogen,
hydroxy, or
CN,
5
R6 s
hydrogen, or
C] -4 linear or branched alkyl,
10 and pharmaceutically acceptable salts thereof
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2 The compound of Claim | wherem Wis R or
R1507, and pharmaceutically acceptable salts thereof

3 The compound of Claim 2 wherem R1, by itself or
R1S02, 1s R2(CH2)p, or (R2)2CH(CH2)n, phenyl, or (phenyl)2-CH, and
pharmaceutically acceptable salts thereof

4  The compound of Claim ] wherem R3 15 C]-4 linear
or branched alkyl, and pharmaceuncally acceptable salts thereof

5  The compound of Claim 4 wherem R3 1s methyl, and
pharmaceunically acceptable salts thereof

6 The compound of Claim | wheremn R4 15 Cj-4 hnear
or branched alkyl and RS 15 methyl or hydrogen, and pharmaceutically
acceptable salts thereof

7  The compound of Claim 6 wherem R4 15 methyl and
R3 1s methyl or hydrogen, and pharmaceutically acceptable salts thereof

8  The compound of Claim 7 wheremn R4 15 methyl and
RS5 15 hydrogen, and pharmaceutically acceptable salts thereof



