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Como resuitado del examen de fondo, realizado con fundamento en el articulo 45 de
fa Decision 486 de la Comisiéon de la Comunidad Andina, se le comunica:

1. Documentos estudiados:

1.1. Descripcién: Folios: 218 a 377  18/10/2007

1.2.Reivindicaciones: Folios: 378 a 396 18/10/2007
Folios: 435 a 457 28/06/2011

1.3.Rta del saolicitante: Folios: 427 a 431.

" 1.4.Prioridad: DE 102005019201.7 21/04/2005
2. Analisis de la prioridad:
La prioridad de la presente solicitud corresponde al objeto reivindicado.

3. Objeto de la invencion:

Titulo de la solicitud: Dihidrotienopirimidinas para el tratamiento de enfermedades
inflamatorias.

El problema planteado en esta solicitud consiste en la necesidad de compuestos
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para el tratamiento de enfermedades inflamatorias, trastornos gastrointestinales y de
las vias respiratorias y enfermedad cancerigena.

Para resolver este problema técnico la solicitud en estudio proporciona compuestos
derivados de dihidrotienopirimidinas como inhibidores de ia enzima PDE-4.

El objeto de la presente Solicitud se relaciona con la Clasificacién Internacional de
Patentes (CIP): CO7D 495/004.

4, De la solicitud de patente

4 1. Reivindicaciones (articulo 30 D 486)

De acuerdo con lo revelado en el capitulo reivindicatorio, y a pesar de las
modificaciones realizadas, hay un numero elevado de compuestos por 10 que no se
puede afirmar, con toda certeza, que tendrian la misma actividad de los compuestos
mostrados en la tabla presentada en la respuesta del solicitante (Fls. 459 y 480).
5. Analisis de la(s) oposicion(es): (articulo 43 D. 486)

No se presentaron oposiciones al objeto reivindicado.

6. Determinacion del estado de ia técnica:

La fecha que se ha tenido en cuenta para determinar el estado de la técnica es:

Fecha de presentacion de la solicitud prioritaria 21/04/2005.

Teniendo en cuenta la fecha indicada, se buscaron documentos del estado de la
tecnica relacionados, con fecha de publicacidén anterior a esta.

Se encontraron como anterioridades que pueden afectar la patentabilidad del objeto
de la presente solicitud:

Ne Documento | Titulo Fec'ha de
Publicacién
Thienopyrimidine derivative
compounds as inhibitors of 10 de iulio de
D1 WO 03/055890 prolypeptidase, inducers of 20103
! apoptosis and cancer treatment
agents
D2 | WO 03/059913 ROH-kinase inhibitors 24 dgojggo de

D2 (Fts. 502 a 507): divulga derivados de tienopirimidina para el tratamiento del cancer.

D3 (FIs. 508 a 512): divuiga derivados de tienopirimidina como inhibidores de ROH-quinasa
para enfermedades del corazon.

7. Examen de patentabilidad {(articulo 14 D486)
7.1.Novedad (articulo 16 D486)

La reivindicaciéon 1 de la presente solicitud se refiere a:
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Compuestos de la formula 1 asi como sus sales de adicion de &cidos
farmacoldgicamente tolerables con un &cido organico o inorganico seleccionado del
grupo que consiste de acido succinico, acido bromhidrico, acido acético, acido
fumarico, acido maleico, acido metanosulfonico, acido lactico, acido fosférico, acido
clorhidrico, acido sulfurico, acido tartarico y &cido citrico.

Comparacion de las caracteristicas técnicas esenciales, con las del estade de la
tecnica:

Caracterlstlcgs tecnicas D2 D3
esenciales
R Ri, ACHzYy-Rz R, R
] N Lt
ERI: R-.._/N\ Q s -tN Re, m
RbZJ\:r R (\Io[\ ¥ \£
R X =N I - ¢ B'\N
NR'R® o PRt
X=0, S, S0, SO, S O, N, S
i X= N4R"R4 en donde R’ A= heteroaril
o : Lo 3| ¥y R forman un anillo sustituido, que
Piperazina su;tltwda por R heterociclico, saturado puede ser
y con nitrogenos como piperazina
heteroatomos sustituida por fenilo
H; R’= alquilo,
R®, R® R, R®= H, alquilo H alquenilo
C1.4, alquenilo Cq4 opcionalmente
sustituido; p=0-3
R'= H, alquilo C1.s,
alguenilo Cy., alquinilo Co, H H
arilo Cg.10, heteroarilo Cs.q1p-
alquileno Cq.s
R*=H o anillo Ca.10 Heterociclo aromatico o o
heterociclico aromatico o no aromatico Cyss, cON ) m
no aromatico heteroatomos Oy S SN

Las caracteristicas esenciales del compuesto de la reivindicacién 1 hablan sido
divulgadas previamente en D2, el cual ensefia derivados de tienopirimidina que
contiene el anilto de tienopirimidina (pag. 1, linea 22, Fi. 503), el grupo amino unido a
la pirimidina (pag. 1, lineas 22, 25 FI. 503, pag. 2, lineas 1 a 9, FI. 504) y el anillo de
piperazina (pag. 1, lineas 22, 24 FI. 503, pag. 3, lineas 22 a 29, Fl. 505).

En consecuencia, la reivindicacion 1 carece de novedad, segun lo divulgado en el
documento D2.

De iguat manera, las caracteristicas esenciales del compuesto de la reivindicacion 1
habian sido divulgadas previamente en D3, el cual ensefia compuestos derivados de
tienopirimidina (pag. 96, Fl. 510) que tiene unido un anillo de piperazina (pag. 96, FI.
510} y tiene un grupo amino unido al anillo de pirimidina (pag. 96, FI. 510).

La(s) reivindicacion{ones) dependiente(s) 2 a 23 no menciona(n) alguna
caracteristica que haga nuevo al compuesto de la reivindicacion 1, por lo cual se
considera que no es(son) nueva(s).
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8. Conclusioén:

Los requisitos de patentabilidad de |la presente solicitud se encuentran afectados asi:

Reivindicaciones .
Q -]
N Documento N afectadas Requisito que afecta
D1 WO 03/055890 1a23 Novedad
D2 WO 03/059913 1a23 Novedad

En cumplimiento del articulo 45 de la Decisién 486 de la Comisidén de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de la notificacion de la presente comunicacién. En caso
de no dar respuesta al presente requerimiento o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (c)

El anterior requerimiento fue notificado por fijacion en lista, de

fecha 56, 2012

.,éﬁ[f?
Elaborado por: Lina Patricia Forero T. ¥ S
Revisado por: Gloria Jacqueline Alfonso R. 01
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Thienopyrimidine Derivative Compounds as Inhibitors of
Prolylpeptidase, Inducers of Apoptosis and Cancer
Treatment Agents

DESCRIPTION OF THE INVENTION

The present invention relates to:

(1) thienopyrimidine derivative compounds or purified stereoisomers or stercoisomer
mixtures of said compounds and salts or prodrug forms thereof,

(2) pharmaceutical compositions comprising one or more of the compounds or purified
stereoisomers or stereoisomer mixtures of the invention, or their salts or prodrugs
forms thereof, with a pharmaceutically acceptable ingredient;

(3)  methods of preparing the thienopyrimidine derivative compounds of (1}; and

(4 methods for inhibiting prolylpeptidase, inducing apoptosis and treating cancer in
mammals by administering an effective amount of (1) or (2) to a patient in need

thereof.

Description of the Compounds
The compounds described as being part of the invention are thienopyrimidine derivative
compounds which have the structural formula (T) defined below:

R1\N/(CH2)q‘R2

i
S

(D
wherein,

X 15 OR; or NR3Ry;
R, is selected from the group consisting of hydrogen and -(C,-Cs} alkyl;

R, is selected from the group consisting of
(a) -(Cs-Cy) cvcloalkyl,
(b) phenyl; and

505



10

15

20

30

WO 03/055890

PCT/US02/41168

(c) a saturated or fully unsaturated four to eight membered heterocyclic

ring containing one to three heteroatoms independently selected from

the group consisting of oxygen and sulfur;

wherein (a) - (c) are optionally substituted with one to three substituents

selected from the group consisting of amino, cyano, halogen, hydroxy, nitro, -
(C)-Cs) alkoxy, -(C1-Cs) alkylamino, -(CHz).C(=0O)Rs, -(CH2).C(=0)ORs, -
(CH,).C(=0)NR4R; and -(C;-Cs) linear or branched alkyl optionally

substituted by halogen;

R; is selected from the group consisting of hydrogen and -(C;-Cs) alkyl;

Ry is selected from the group consisting of:
(a) -(CH;)m-A, where A is:

{al)

(a2)

(a3)

(ad)

-(C3-Cy) cycloalkyl, optionally substituted with cyano,
-(C-Cs) alkoxy, amino, -(C;-Cs) alkylamino, or hydroxy,

a saturated or fully unsaturated four to eight membered
heterocyclic ring, containing one to four heteroatoms selected
from the group consisting of nitrogen, oxygen and sulfur,
wherein said heterocyclic ring system contains at least one
carbon atom and wherein said ring is optionally substituted
with up to three substituents selected from the group consisting
of amino, cyano, halogen, hydroxy, nitro, oxo, -(C;-Cs)
alkoxy, -(C,-Cs) alkylamino, and -(C;-Cs) linear or branched
alkyl optionally substituted by halogen,

a fused bicyclo ring wherein one ring is a saturated or fully
unsaturated five to six membered heterocyclic ring which
contains one to three heteroatoms selected from the group
consisting of nitrogen, oxygen and sulfur, wherein said
heterocyclic ring contains at least one carbon atom, and the
other ring is a saturated or fully unsaturated five to eight
membered carbocycle,

(C-Cro)-aryl substituted with a saturated or fully unsaturated

five to six membered heterocyclic ring, containing one to two
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heteroatoms selected from the group consisting of nitrogen and

oxyger,

-(CHy)p-C-A, where A is:

(b1) hydrogen,

(b2)  -(C,-Cs) linear or branched alkyl,

(b3)  «(C3-Cg) cycloalkyl, optionally substituted with cyano,
-(C;-Cs) alkoxy-, amino, -(C;-Cs) alkylamino, or hydroxy,

(b4) a saturated or fully unsaturated four to eight membered
heterocyclic ring, containing one to four heteroatoms selected
from the group consisting of nitrogen, oxygen and suifur,
wherein said ring contains at least one carbon atom,

(b3)  (Ce-Cyo)-aryl,

wherein (b4) and (b3) are optionally substituted with up to three

substituents selected from the group consisting of amino, cyano,

halogen, hydroxy, nitro, oxo, -{(C,-Cs) alkoxy-, -(C-Cs) alkylamino
and ~(C;-Cs) linear or branched alkyl optionally substituted by

halogen;

R and R4 form, together with the nitrogen to which they are attached, a saturated or

Rs is:

fully unsaturated four to eight-membered heterocyclic ring, containing zero to

four additional heteroatoms selected from the group consisting of nitrogen,

oxygen and sulfur, and wherein said ring structure contains at least one

carbon atom and wherein said ring is optionally substituted by one to iwo

substituents selected from the group consisting of amino, cyano, hydroxy, -
(C1-Cs) alkoxy-, -(C)-Cs) alkylamino and -(C,-Cs) linear or branched alkyl
optionally substituted by halogen;

(2)

hydrogen,
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(b)  ~(C,-Cs) linear or branched alkyl optionally substituted with halogen,

ar

(©) -(Cg-Cjg)-aryl optionally substituted with halogen;

R and Ry arc independently selected from the group consisting of

(a) hydrogen,
(b} ~(C,-Cs) linear or branched alkyl, and

()  phenyl,

wherein (b) to (¢) are optionally substituied with one to two substituents selected

from the group consisting of

1) amino,

2) cyano,

3} halogen,
4) hydroxy,
5) nitro,

6) oxo,
7 +Cy-Cs) alkoxy,
8) -(Cy-Cs) alkylamino and

9) -(C,-Cs) linear or branched alkyl optionally substituted by

10)

1)

halogen,

a four to eight membered saturated or fully unsaturated
heterocyclic ring containing one to four heteroatoms sclected
from the group consisting of nitrogen, oxygen and sulfur,
wherein said ring contains at least one carbon atom, and

a fused bicyclo ring wherein one ring is a saturated or fully
unsaturated four to eight membered heterocyclic ring which
containg one to four heteroatoms selected from the group
consisting of nitrogen, oxygen and sulfur, wherein said
heterocyclic ring contains at least one carbon atom, wherein
said heterocyclic ring contains at least one carbon atom and
the other ring is a saturated or fully unsaturated three to eight

membeted carbocycle;
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m and p are independently an integer from 0 - 5;
n is an integer from 0 - 3;
q is an integer from 0 - 1; and

q + (m or p) equals an integer from 1 - 6;

or a purified stereoisomer or stereoisomer mixture of said compound or a salt of said

compound or purified stereoisomer or stercoisomer mixture thereof.

Pharmaceutically acceptable salts of these compounds as well as commonly used prodrugs

of these compounds are also within the scope of the invention.

Detailed Description

The preferred compounds of the invention have general formula () and are further defined
below. In the following description of these preferred compounds, the definitions for the
various groups and variables represent the preferred definitions when they differ from those

as broadly defined above, and are to be understood as independent of each other.

The preferred compounds of the invention have the formula ()
Ry, ACH2)-R2

\
STA N
S
@
wherein,
X is NRsRy;

Ry is selected from the group consisting of hydrogen and -(C;-Cs) alkyl;
Rs is selected from the group consisting of |
(a) -(C4-Cg) cycloalkyl;
(b) phenyl; and
(c) a fully unsaturated five membered heterocyclic ring containing one
heteroatom independently selected from the group consisting of

oxygen and sulfur;
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WE CLAIM:
1. A compound of formula I

Ra

R4
™
N
(Rsh“@\ P
N*X/A

I
wherein X is -{CHa)y-, -0-(CHa)y=, -S-(CH2)o-, -NR7-CO-(CHa)s-,
“NR3-803-(CHa}y-, “NR3-(CHa)r-, or -(Q)C-NR5-,
each n is an infeger which is independently 0, 1, 2 ot 3,
x 18 0-3
pis0-3
a and ¢ are each independenily -CRs=, -N=, or -NRg-, wherein one of a or ¢ is —-NRg-,
and b is -CRs= or -N=;
A is H, halogen, -CO-ORg, -CO-Rg, cyano, -ORg, -NRgRg, -CO-NR;3Rg, -NRy-CO-Rs,
NR4-CO-ORs, -NRg-802-Ry, -SRg, -803-Rg, -502-NRsgRy, NRg-CO-NHRy,
or
A is cyclohexyl, or Cs.z-aryl or Cs.p-hetercaryl each optionally independently
substituted up to 3 times by (i) Ci-Cyo alkyl or Cy-Cip-alkenyl, each optionaily
substiuted with halogen up io perhalo; (if) C3-Cio cycloalkyl; (is) aryl; (iv)
hetetoaryl; (v) halogen; (vi) -CO-ORsg; (vil) -CO-Rg; (viii) cyano; (ix) -ORg, (x) -
NRgR;3; (xi) nitro; (xi1) -CO-NRgRy; (xii1) -C.io-alkyl-NRsRg; {x1v) -NRs-CO-Ryz;
(xv) -NRg-CO-ORg; (xvi) -NRg-SO2-Rg; (xvii) -SRg; (xviil) -SO2-Rg; (xix) -SOs-
NRsRy: (xx) NRg-CO-NHRg; or (xxi) aryl or heteroary] substituted by halogen, Ci.10-
aikyl, C.jg-alkoxyphenyl, naphthyl, -ORjq,
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wherein each 7 independently is halogen, hydroxy, hydroxy-C,.j¢-alkyl, -CN, -NOz,
Ci.1o -alkoxycarboxyl, NR;g-CO-Ry; or -NR;g-CO-OR;;

Y is 0-3;

Ring B represents a fused 5- or 6-membered heterocyclic ring containing 1-2 O,N,

and/or S atoms and 1-5 C atoms;
R,, and Rg-Ry; are each independently H and C;- aliyl;

Rs-Rs are each independently (i} Ci-ip alkyl or Csao-alkenyl each optionally
substituied by amino, N-lower alkylamino, N,N-dilower alkylamino, N-iower

alkanoylamino, hydroxy, cyano, -COOR;p, -CORys, -OCORu, -ORig, Cs.io-
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heteroary!, Cs.p-heteroaryloxy, Cs.ip-heteroaryl-Ci.io-alkoxy or halogen up to
pernalo; (i) Ci-Cyp cycloalkyl, in which 1-3 carbon atoms are optionally
independently rteplaced by O, N or §; (i) Ci.e-cycloalkenyl; (iv) partially
unsaturated Cs.ig-heterocyclyl; (v) aryl; (vi) heteroaryl; (vii) halogen; (viii) -CO-
ORg; (ix) ~-OCORyg; (x) —-OCO;R g, (xi) -CHO; (xii) cyano; (xiil) -ORs;

(xiv) -NRyoRys; (xv) mitro; (xvi) ~CO-NRgRyy; (xvii) -NRyo-CO-Riyz; (xviil) -NRyg-
CO-ORyy; (xix) -NRig-SO2-Riz, (xx) -SRys, (xxi) —=SORy6; (xxii) -SO2-Rig; (xxdil) -
SO;-NR R j; (xxiv) NRp-CO-NHR;;; (xxv) amidino; (xxvi) guanidino; (xxvii)
sulfo; (xxvii)} —B(OH)y; (xxi1x) ~OCON(Rg)2; or (xxx) ~NR[gCON(R 10)2;

ng is H, C'_.(,-El]kyl or Cs-m—al'y],
Rz is H, Crs-alky! or Cyg-alkoxy,
R4 is lower alkyl or phenyl;

R:s is lower alkyl, halogen, amino, N-lower alkyl amino, N,N-dilower alkylamino, N-
lower alkanovlamino, OH, CN, COOR,g, -COR;4 or ~OCOR4;

Rig is hydrogen, Ci.s-alky! optionally substituted by halogen, up to perhalo, or Cs.io-

heteroaryi;
or a pharmaceutically acceptable sali thereof,

with the provisos that A is not hydrogen when x is 0,

-X-A is not CH; when B represents a thieno[3,2b]fused ring, and b and ¢ are -CRs=,
and a is NIi; :
and A is not phenyi when X is NH, B forms an imidazo fused ring, and -a-b-c- is
'CR;‘:‘N—NR(,* or -NR(f:N- CRSH,

2. The compound according to claim 1, wherein A is 2- or 3-furyl, 2- or
3-thieayl, 2- ot 4-triazinvl, 1-, 2- or 3-pyrroly], 1-, 2-, 4- or 5-imidazolyl,-1-, 3-, 4- or
S-pyrazolyl, 2-, 4- or 3-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or S-thiazolyi, 3-, 4- or
S-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, 1,2,3-triazol-1-, -4- or 3-
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