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SOLICITUD DE EXAMEN DE PATENTABILIDAD SEGUN
EL ARTICULO 44 DE LA DECISION 486, GACETA No. 590

CARLOS R. OLARTE, mayor de edad y vecino de Bogota, D.C., identificado tal como aparece
al pie de mi firma, en mi condici6n de apoderado sustituto, seglin consta en la sustitucién adjunta,
respetuosamente me permito solicitar que se examine si la invencién retine los requisitos de
patentabilidad previstos en la misma, dando cumplimiento a lo establecido en el articulo 44 de la
Decision 486 de la comisién de la Comunidad Andina. Adjunto recibo por el monto de $420.000

pesos para cubrir la tasa correspondiente, segiin la Resolucion 44372 del afio 2007.

Atentamente,

CARLOS R. OLARTE

C.C. 79.782.747 de Bogota
T.P. 74.295

Anexo: Recibo por $420.000 pesos
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Ref.: Expediente No. 07.062.887
Solicitud de Patente de Invenciéon titulada: “COMPUESTOS DE PIRIDINA
PARA EL TRATAMIENTO DE ENFERMEDADES RELACIONADAS CON
LAS PROSTAGLANDINAS”.
Solicitante: GLAXO GROUP LIMITED
Nuestra Ref.: P2007/000095

SUSTITUCION.DE PODER

J. IAN RAISBECK LLINAS, mayor de edad y vecino de Bogota D.C., identificado como
aparece al pie de mi firma, en mi cardcter de apoderado de la sociedad de la referencia,
respetuosamente me permito manifestar que SUSTITUYOQ el poder a mi conferido por la
mencionada sociedad, en el doctor CARLOS R. OLARTE, mayor de edad, domiciliado en
Bogota D.C., identificado con la Cédula de Ciudadania No. 79.782.747 de Bogota y portador de
| la Tarjeta Profesional No. 74.295 del Consejo Superior de la Judicatura, para que sea €l quien en

adelante asuma el tramite de la presente accidn.

El apoderado sustituto conserva las mismas facultades del principal.

| Atentamente,

W G

J. IAN RAISBECK
C.C. No. 79.376.996 de Bogota
T.P. 135799 del C. S. de la J.

World Trade Center - Torre A, Calle 100 No. 8A — 37, Piso 10, Bogota D.C., Colombia
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Industria y Comercio
SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 07-62887

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 590 DE
FECHA 31 DE MARZO DE 2008 EL TERMINO HABIL SENALADO POR LA LEY

EXPIRA EL 27 DE JUNIO DE 2008

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacion
en la gaceta de Propiedad Industrial, debera solicitar y cancelar el examen de patentabilidad
so pena de que la solicitud caiga en abandono, de acuerdo con lo establecido en el Articulo
44 de la Decision 486/2000. '

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
SI | NO X
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(54) Title: PHARMACEUTICALLY ACTIVE SUBSTITUTED AROMATIC COMPOUNDS

(57) Abstract !
2-.8-£
The present invention relates to compounds of formula (I), wherein: A, B and D A 7

are various ring systems as defined in the description, R! is one of a variety of groups as I
defined in the description, R3 is hydrogen or Ci.4 alkyl and Z is of the formula -(CHR3))m- \ ocH :D

. -(CHR?),CR3=CRYCHRS)-, -(CHR®)C(=O)CR¥CHR®)- or -(CHR%)C(=0) (CHR%)-, !

wherein m is 2, 3 or 4, p and q are independently 0, 1 or 2 providing p+q is not greater &'3

than 2, one of r and s is O and the other is |1 and t and u are independently O, 1, 2 or 3

providing t + u is not less than 1 or greater than 3; and R? is hydrogen, methyl, ethyl, hydroxy, methoxy or ethoxy; and N-oxides where
chemically possible; and S-oxides where chemically possible; and pharmaceutically acceptable salt and in vivo hydrolysable ester amide
thereof. Processes for their preparation, their use as therapeutic agents and pharmaceutical compositions containing them.
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PHARMACEUTICALLY ACTIVE SUBSTITUTED AROHATIC COHMPOUNDS

This invention relates to novel, aromatic compounds and
pharmaceutically-acceptable salts thereof which possess useful
pharmacological properties. More particularly the compounds of the
invention are antagonists of the pain enhancing effects of E-type
prostaglandins. The invention also relates to processes for the
manufacture of the aromatic compounds and pharmaceutically-acceptable
salts thereof; to novel pharmaceutical compositions containing them;
and to use of the compounds in pain relief.

The compounds of the inventiocn are useful in the treatment
of pain such as the pain associated with joint conditions {(such as
rheumatoid arthritis and osteocarthritis), postoperative pain,
post-partum pain, the pain associated with dental conditions (such as
dental caries and gingivitis), the pain associated with burns
(including sunburn), the treatment of bone disorders (such as
osteoporosis, hypercalcaemia of malignancy and Paget'’s disease), the
pain associated with sports injuries and sprains and all other painful
conditions in which E-type prostaglandins wholly or in part play a
pathophysiolcgical role.

Non-steroidal anti-inflammatory drugs (NSAIDS) and copiates
are the main classes of drugs in pain relief. However both possess
undesireable side effects. NSAIDS are known to cause gastrointestinal
irritation and opiates are known toc be addictive.

We have now found a class of compounds structurally
different to NSAIDS and opiates, and useful in the relief of pain.

The compounds of the inventicn may also possess
anti-inflammatory, anti-pyretic and anti-diarrhoeal properties and be
effective in other conditions in which prostaglandin E2 (PGEz) wholly
or in part plays a pathophysioleogical role.

According to the invention there is provided a compound

of the formula I;

[}
2-8-%
A/ (1)
N oeH =D
03
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membered heteroarylcl_salkyl or 5- or 6-membered heteroaryliumC. 4alkyl
Particular acylhydrazides are, for example of the formula
7 . .
-CONRGNtRlS)R1 wherein Rs is as hereinabove defined, Rl6 is hydrogen

17 .
or C, _.alkyl and R*' is hydrogen, hydroxy or optionally substituted:

Cl_loalkyl, Cz_loalkenyl, Cz_loalkynyl, C3_7cycloalkyl,
C3_7cycloalkylcl-6alkyl, C3_7cycloalkle2_6alkenyl,
C3_7cycloalkle2_6alkynyl, Cs_vcycloalkenyl, Cs_7cycloalkenylcl-6alkyl,
Cs_7cycloalkeny1C2_6alkenyl, Cs_vcycloalkenylcz_salkynyl, 5- or

6-membered hetercaryl, 5- or 6-membered heteroarylcl_salkyl, 5« or
6-membered saturated or partially saturated heterocyclyl, 5- or
6-membered saturated or partially saturated heterocyclylcl_salkyl, or
Rls and R17, together with the nitrogen atom to which they are
attached, form a 4 to 8-membered saturated or partially saturated
heterccyclic ring or form an amino acid residue or ester thereo:.

A S5- or 6-membered heterocaryl ring system is a monocyclic
aryl ring system having 5 or 6 ring atoms wherein 1, 2 or 3 ring atoms
are selected from nitrogen, oxygen and sulphur.

A 5- or 6-membered saturated or partially saturated
heterocyclyl is a ring system having 5 or 6 ring atoms wherein Z, 2 or
3 of the ring atoms are selected from nitrogen, oxygen and sulphur.

A 4 to 8-membered saturated or partially saturated
heterocvelic ring is a ring system having 4 to 8 ring atoms wherein 1,
2 or 3 of the ring atoms are selected from nitrogen, oxygen and
sulphur.

Particular S- or é6-membered hetercaryl rings include
pyrrolyl, imidazolyl, pyrazolyl, isothiazolyl, isoxazolyl, pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl, thiazolyl, thiadiazolyl, tlienyl,
furyl and oxazolyl.

particular 5- or 6-membered saturated or partially saturated
heterocvclic ring ring systems include pyrrolidinyl, pyrrolinyi,
imidaze_idinyl, pyrazolidinyl, piperidyl, piperazinyl and morprclinyl.

An 8-10 bicyclic heteroaryl is a bicyclic aryl ring s.stem
having 8 to 10 ring atoms wherein 1, 2, 3 or 4 ring atoms are selected
from nizrogen, oxygen and sulphur.

Examples of suitable optional substituents for Cl_ alzyl in

6
amides, reverse amides, acylsulphonamides and acylhydrazides are

A
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hydroxy, amine, Cl_éalkoxy, halo, Cl-qalkoxycarnonyl, Cl_4alkyls(0)p-

(p is 0, 1 or 2}, c¢yano, carbory, Cl_4alkanoyl, C _4alkanoylamino,

1
trifluoromethyl, pentafluoroethyl, nitro, C cycloalkyl, phenyl, 5- or

6-membered monocyclic heteroaryl, Cetrazolyi,7a 5- or 6-membered
saturated or partially saturated heterocyclic ring and 5- or 6-membered
monocyclic heterocarylium.

Particular substituents for ring systems in amides and
reverse amides include, halo, trifluoromechyl, nitro, hydroxy, amino,
cyano, Cl_qalkylS(O)p- (p is 0, 1 oxr 2), carbamoyl, Cl_4alkanoylamino,
Cl_4alkanesulphonamido and, when the ring system contains a saturated
ring carbon (-CHz-), ox¢, hydroxyimino and Cl-4alkoxyimino.

Suitable ring systems of the fcrmula (IIA), (IIB) or (IIC)
include 5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-yl, 3-oxo0-2,3-
dihydro-1,2,4- oxadiazole-5-yl, 3-thioxo-2Z,3-dihydro-1,2,4-oxadiazole-
5-yl, 5-ox0-4,5-dihydro-1,3,4-oxadiazole-2-yl,
$-ox0-4,5-dihydro-1,2,4-triazole-3-yl, 3-oxo-2,3-dihydroisoxazocle-5-yl,
§-0x0-1,5-dihydroisoxazole-3-yl and S5-oxo-2,3-dihydropyrazol-3-yl.

Aamino acid residues formed from R6 and R7 or R16 and R17
together with the amide nitrogen to which they are attached and esters
thereof include for example radicals of the formula -NH-CH(RC)-COORd
Cz_salkenyl, C2_6alkynyl, phenyl,
phenylcl_3alky1, 5- or 6-membered heterocaryl or 5- or 6-membered

wherein Rc is hydrogen, Cl_salkyl,

heteroarylcl_salkyl and Rd is hydrogen or C alkyl, wherein alkyl,

alkenyl, alkynyl, phenyl and heterocaryl groipz are optionally
substituted. Examples of substituents include those mentioned above
for ring A. In particular hydroxy.

Particular substituents for ring carbon atoms in A, include
halo, trifluoromethyl, nitrc, hydroxy, amino, C 4alkylamino,

l-

di[C1_4alkyl]amino, cyano, Cl_salkoxy, carboxy, allyloxy,

Cl_salkylS(O)p— (p is 0, 1 or 2}, phenylS(O)p- (p is 0, 1 or 2),

trifluoromethyl S(O)p- (p is 0, 1 or 2) C__6alkyl (opticnally
substituted by hydroxy, Cl_qalkoxy, aminc. halo, nitro,

C1 4alkyls(o)p- {p is8 0, 1 or 2}, phenyls{O)p- (p is 0, 1 or 2) or

cyano), carbamoyl, Cl-Aalkylcarbamoyl, di(cl-4alkyl)carbamoyl,

alkynyl, C3_7:ycloalkyl, -3_7cycloalkylcl_3alky1,

_7cycloalkenyl,

Cz_salkenyl. C2-6

o _7cycloalkle2_3alkenyl, c

3 5
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CS_7cycloalkenylcz_3alkenyl, benzyl, benzoyl, benzyloxy,

Cl_4alkoxycarbonylamino, Cl_4alkanoylamino, (wherein the alkanoyl group

is optionally substituted by hydroxy), C alkanoyl(N-C1_4alkyl)amino

1-4
(wherein the alkanoyl group is optionally substituted by hydroxy),
Cl-4alkanesulphonamido, benzenesulphonamido, aminosulphonyl,

C1_4alkylaminosulphonyl, di(Cl-qalkyl)aminosulphonyl,

Cl_4alkoxycarbony1, Cz_

trifluorocl_3alkylsulphonyl, 1- (hydroxyimino) -1- (phenyl)methyl,

1-(C1_4alkoxyimino)—1-(phenyl)methyl, hydroxyiminocl_salkyl,

4alkanoyloxy, Cl_salkanoyl, formylcl_4alkyl,

c1-4alkoxy1m1nocl_6alkyl, Cl_salkylcarbamoylamlno, C

(substituted by halo), H-(amino)iminocl_4alkyl,

2_6alkeny1

N-(Cl_4alkylam1no;1m1nocl_

N-(phenyl)aminoiminocl_qalkyl and 5-membered heteroaryl containing 1 or

4alkyl, N-[dl(cl_4alkyl)am1no]1m1nocl_4alkyl,

2 hetercatoms selected from nitrogen, oxygen and sulphur and, when A is
phenyl or a 6-mempered hetercaryl ring having ring carbon atoms in the
4-position in relation to the —O-CH(R4)- substitutent and in the
4-position in relation to the -Z-B-R1 substitutent, suitable
substitutents include tetramethylene and diradicals of the formula
-(CH2)3CO-, —(CHz)BC(-N-OH)~ and -(CH2)3C(-N-OC1_4alkyl)-, wherein the
left hand side of the diradical is attached to the a carbon atom in the
4-position in relation to the -O-CH(Rq)— substitutent and the right
hand side of the diradical is attached to a carbon atom in the
4-position in relation to the -Z-B-Rl substitutent.

Particular substituents for ring carbon atoms in B include

halo, trifluoromethyl, nitro, hydroxy, Cl_salkoxy. c _Galkyl, amino,

1
C1-4a1kylamino, di(Cl_‘alkyl)amino, cyano, -S(O)pcl_salkyl (p is 0, 1
or 2), Cl_4alkanoy1aminc, benzenesulphonamido, Cl-4a1kanesulphonamido.
Cl_salkoxycarbonylamino. carbamoyl, C1_4alkylcarbamoyl and

di(C1 4alkyl)carbamoyl.
Particular optional substituents for D are halo,
trifluoreometchyl, nitro, hydroxy, amino, Cl_4alkylamino,

di(cl_4alkyl)amino, c _4alkanoylaminc, cyano, Cl_salkoxy. allyloxy,

1

- / 3 .
S(O)pcl_4alkyl ‘p is 0, 1 or 2), Cl_4alkanoyl or Cl_4alky1 optionally

substituted by hvdroxy, halo, nitro, cyano and amino.

Particular substituents for tetrazole groups include C2 6

alkanoyloxy and Cl_salk?l.
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CLAIMS
1. A compound of the formula (I):
)
z - B" Q
7
A
NoeH -2
i
QJ
wherein:

A is opticnally subsctituted:
phenyl, naphthyl or a 5- or 6-membered heteroaryl ring system
containing no more than two ring nitrogen atoms or thiadiazolyl or a

bicyclic ring system of the formula:

/=H =
¢

Neo

N\ —
AV

l

€x

<\

F

wherein E is nitrogen or CH, F is nitrogen or CH, G is sulphur or
oxygen and K is nitrogen or CH:

wherein the -Z- and -OCH(RB)- groups are positioned in a 1,2
relationship to one ancther on ring carbon atoms;

and provided that the ring atom in the 2-position relative to the ring
carbon atom bearing the -OCH(R3)- group and in the 3-position relative
to the ring carbon atom bearing the -Z-B-R1 group is unsubstituted and,
when A is naphthyl, either the -z»B-R1 group is in the l-position and
the -OCH(RB)- group is in the 2-pesition of the naphthyl group and the
ring atom in the 3-position is not substituted, or the -Z-B-Rl- group
is in the 2-position and the -OCH(R3)- group is in the 3-position of
the naphthyl group and the ring atom in the 4-position is not

substituted (according to the IUPAC system);
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B is an optionally substituted S- or 6-memberad hetercaryl

ring system, optionally substituted phenyl or an opticnally substituted
ring system of the formula:

A-r
h g AE’ J ii
” } N \1_ A
> X,
t?’ o) tk P t
Y (1n) (IB) _ o (IC)

wherein 0 or 1 of J and K are ring nitrogen atoms and the remainder are
ring carbon atoms and R4 is Cl_salkyl;

wherein the -Z-A and -R° groups are positioned in either a 1,3 or a 1,4
relationship to one another on ring carbon atoms in B in 6 membered

rings and in a 1,3 relationship to one another on ring carbon atoms in

B in 5-membered rings;

D is optionally substituted: phenyl or a 5- or 6- membered
heteroaryl ring system;

R1 is carboxy, optionally substituted tetrazolyl,
carboxycl_4alkyl, optionally substituted tecrazolylcl_*alkyl.
hydroxamic acid, sulphonic acid, tetronic acid or a pharmaceutically
acceptable amide (-CONR-), reverse amide (-NRCO-), acylsulphonamide
(-CONRSOz-), acylhydrazide (-CON(R)N ) or Cl_4alkyl substituted by a
pharmaceutically-acceptable amide, reverse amide, acylsulphonamide or

acylhydrazide or Rl is of the formula (IIA), (IIB) or (IIC):

A A

wherein X is CH or nitrogen, Y is oxygen or NH, Z is CH_, NH or oxygen
&
and Yl is oxygen or sulphur provided that there is no more than one

ring oxygen and there are at least twoO ring hetercatoms;

/%7/
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R3 is hydrogen or C, 4alkyl;
1-
. ) S 5 S 5 5
2 is of the formula - CH(R S,m- - (CHR )pCR =CR” (CHR )q-,

-(CHRS)rC(=O)CRS=CRS(CHRS)S- or -(CHRSC)C(=O)(CHRS)u-, wherein

m is 2, 3 or 4, p and g are independently 0, 1 or 2 providing p+q is
not greater than 2, one of r and s is 0 and the other is 1 and t and u
are independently 0, 1, 2 or 3 providing t + u is not less than 1 or

greater than 3;

or R5 is hydrogen, methyl, ethyl, hydroxy, methoxy or ethoxy;

or N-oxides where chemically possible;

or S-oxides where chemically possible;

or a pharmaceutically acceptable salt or an iz vivo hydrolysable ester

or amide thereof.

2. A compound of the formula (I) according te claim 1 wherein
Rl is carboxy, ocptionally substituted tetrazolyl, carboxycl_Qalkyl,
opticnally substituted tetrazolylcl.4a1ky1, hydroxamic acid, sulphonic
acid, tetronic acid, of the formula -CONR R7 wherein RG is hydrogen,

Cl_salkyl, Cs_vcycloalkyl, C3_7

or C5_7cycloalkenylcl_3a1kyl and R is hydrogen, Cl_6

hydroxy or optionally substituted: C alkyl, ¢ alkenyl,

1-10 1-10
Cl_loalkynyl, c cyecloalkyl, C cycloalkylcl_ealkyl.

3-7 3.7

C3.7cycloalkylcz_6alkenyl, C3_7cycloalky1C2_6alkynyl,

cycloalkylcl-Balkyl, cycloalkenyl

C5-7
alkoxycarbonyl,

Cs_vcycloalkenyl, C3_7cycloalkenylcl_6alky1,

cycloalkenylcz_salkenyl. c cycloalkenylcz_salkynyl, 5- or

5.9 5-7
6 -membered hetercaryl, 5- or 6-membered hccercarylcl-salkyl, 5- or
6-membered saturated or partially saturated heterocyclyl, 5- or

6 -membered saturated or partially saturated heterocyclylcl_salkyl, 5-
or 6-membered heterocarylium or 5- or 6-membered
heceroaryliumcllsalkyl; or wherein RG and R7 together with the amide
nitrogen to which they are attached (NR6R7) form an amino acid residue
or ester thereof, or Rl is of the formula -NR6C0R8 wherein RG is as
hereinabove defined and Re is of the formula OR9 wherein R9 is
hydrogen, optiocnally substituted Cl_salkyl, Z- or 6-membered
monocyclic heteroaryl or a 5- or 6-membered monocyclic saturated or

10 11
partially saturated heterocyclyl, or R6 is of formula NR R wherein
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b) when 2 is -(CH(RS))m— by reducing a compound of the formula
(VIII):

o
s 8- R
S. RS (cHR ) -

(cHRS), cR>2C ( 1

7
A

AS

OtH=~D

é} (VIII)

4
wherein A, B, D, RB, R™. Rzo

. 0, p and q are as hereinabove defined;

c) when 2 is -(G{RS)CC(-O) (CHRS)u- or -(CH(RS))m- and m is 3 or
4, by reducing a compound of the formula (IX):

w0
o N\ _g-K£
" {) ‘:fj C/*‘:->S"
s s C
ek, & e (£l
\
OCcH-2D
)3
R (IX)

, 3 g 20 . ,
wherein A, B, D, R", R", R"", and n are as hereinabove defined and
one of r and s is o and the other isg 1;

d) when B is an activated hetercocycle and Z is -(CH(RS) m=-, by

reacting a compound of the formula (X) with a compound of the formula

(XI):

CC,HQSB .-k
e
N otH =D
'é.a

(X)

é’c“b -4 -27°

(XI)



