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D Documento que acredita la existencla y representacin legeal cuando §l solicitants sea persona juridica
m Poderes, sl fuers ol caso
m Documento de cesién del Inventor al solicitants o a su causante

[ peciaraciones

m Copia de la salicitud intemacional. (Resumen, descripcion, relvindicaciones, dibujos)

m Traduccldn de la solicitud Intemacional al castsllano. (Resumen, descripcidn, relvindicaciones, dibujos)

m Copla del examen preliminar intemacional efectuado por la Autoridad Intemacional de Examen praliminar (IPEA)
[_] Traduccion del examen prefiminar Intermacionai efectuado por fa IPEA

] De ser el caso, copia dei contrato de acceso

E De ser el caso, documento que acredite la licencla o autorizacldn de uso de conocimienins tradicionales de las comunidades
indigenas
De ser el caso, cartificado de depdsito del material blokigico

DArteﬂnaI 12 x12

D De ser al caso, informacién sobre otras solicitudes de patents o tiules obtenldos an el extranjer por el mismo tiular o su
causants, relacionacdas parclal o totaiments con la invencién de esta solichud
De ser sl caso, modificaciones efectuadas a la solicitud Intemaclonal.

m Otos: BUSQUEDA INTERNACIONAL

Q FIGURA CARATERISTICA

~ )

o _/

3
(d solicto la concesién de la patents, ;
NOMBRE: CARLOS ROLARTE

- ' ’ FIRMA:

l : CC. 74.782.747 de Bté P. 74295
é -
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Traduccién oficial del Inglés por Marlén Neira Castro, resolucién
2117 del Ministerio de Justicia de Colombia

APOSTILLA EN PODER DE REPRESENTACION DE
WARNER- LAMBERT COMPANY LLC.
Bilingiie inglés- espafio]l otorgado en Nueva York, Estados Unidos el 14 de julio
de 2003 y firmado por J. Trevar Lumb, Vicepresidente de Pfizer Products Inc.
Sello: recibido el 21 julio de 2003 Departamento de Patentes NYD- Pfizer Inc.
CERTIFICACION NOTARIAL
Bilinglie inglés- espaifiol, el 14 de julio de 2003 el suscrito notario Kenneth
Greenwood certifica que J. Trevor Lumb, domiciliado en Nuava York ejercia
funciones de Secretario Asistente de Warner-Lambert Company LLC, con sede en
Morris Plains, Nueva Jersey, Estados Unidos.
Firma del notario: Kenneth Greenwood
Sello notarial: certificado, verificado y autenticado en la Localidad de Egham
en Surrey, 14 julio, 2003 por el Notario Kenneth Greenwood-Horna Engall & Freeman
Sello Notario Piblico en alto reliave rojo.

APOSTILLA

(Convencién de la Haya del 5 de octubre de 1961)
REINO UNIDD DE GRAN BRETANA E IRLANDA DEL NORTE

v ST
COINCIDE CON EtL

1. Pais :Reino Unido de Gran Bretada e Irlanda del Norte
Este documento Piblico 2.ha sido firmado por X. Greenwoog
3. ejerce funciones de Notario Publico

4, Lleva el sello de dicho Notario Piblico
CERTIFICADDO 5. En Londres B8, El 17 de julio de 2003
7. Por el Secretario dé Estado Principal de su Majes para Asuntos

exteriores y de 1a mancomunidad.

8. No. G210433

9. Sello del Secrstario de Estado Principal de su Majestad para Asuntos
exteriores y de 1a mancomunidad

10. Firma de R. Bawden - Por Secretario de Estado

S1 el documesto se usa en 3n pais que no es parte de }a convesciin de 1a Haya del 5 de octebre 1801, debe
presentarse en saccidn consular de 1a misidn que representa el pais.
Es traduccibn fiel del inglds, cos copia archive para cosfrostacidn. Bogotd 25 de julio-2003. Marlen Meira €

MARLEN NEIRA CASTRO
Traductor e Intérprete Oficial
Inglés - Espotio! - Inglés

AL
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- OLARTE RAISBECK & FRIER], LTDA.
LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER— TORREC 0 E @ E “ W E
CALLE 100 No. BA55 Piso 10 [
BOGOTA, COLOMBIA -I!
TELEPHONE: +57-1 8386200 '
FAX: +57-1 6386201 I JuL 2 L 203
www.olarteralsbeck.com ! PEIZER NG,
PATENT DEPT. NYO

Power of Attorney Poder
The undersigned, El suscrito,
Warner-Lambert Company LLC
domiciled in domiciliado

201 Tabor Road,-Morris Plains, New Jersey 07950 USA

by means of these presents hereby grants to Carlos
R. Olarte, J. Ian Raisbeck and Ana
Maria Frieri full and sufficient Power of
Attorney to file, prosecute, obtain, defend and
enforce any and all of the company’s Patents,
Utllity Models and Industrisl Designs in the
Republic of Colombia, to which end it empowers
them to take all steps necessary before any
edministrative or judicial suthority of any class for
the objects stated, to file petitions, appeals, replies
and oppositions, pay taxes and anmuities, request
testimonies, receive documents and securities,
abandon applications and collect refunds. Sufficient
power is hereby granted to receive notifications on
behalf of the Company, to confer powers on those
who are to represent the company judicially and
extrajudicially, to answer in court in the matter of all
claims and demands that may be presented in
connection with the objects stated, giving them
likewise power to substitute these presents and
revoke such substitutions.

Signature/Firma:

MhonePumd

por medio del presente otorga a Carlos R.
Olarte, J. Ian Raisbeck y Ana Maria
Frierl poder especial, amplio y suficiente para
pregentar, tramitar, obtener, defender y hacer
respetar todas y cualquiera de Patentes, Modelos
de Utilidad y Disefios Industriales de la
compaiia en Ia Repiiblica de Colombia, a cuyo
efecto los faculta para dar todos los pasos
necesarios ante cuglquier autoridad administrativa
o0 judicial de cualquier jerarquia para cumplir con
lo encomendado, elevar solicitudes, apelaciones,
respuestas y oposgiciones, pagar impuestas y
anualidades, solicitar testimonios, recibir
documentos y valores, desistir y percibir. Se
concede poder bastante para recibir notificaciones
a nombre de la compailia, otorgar poderes a
quienes vayan a representar a la compailia judicial
y extrajudicialmente, responder en juicio a todas
1as reclamaciones o demandas que por motivo de
lo encomendado se presentaren, déndoj!
asimismo facultad para sustituir el pn
revocar dichas sustituciones,

Date/Fecha: July 14, 2003

City,Country/Ciudad,Pais: New York, USA




OLARTERAISBECK

OLARTE RAIBBECK & FRIER], LTDA.

LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER— TORRE C
CaLLE 100 No. BASE Piso 10
BOGOTA, COLOMBIA
TeLEPHONE. +57-1 638-6200
FAX +57-1 63866201

www.olarteralsbeck.com
Notarial Certification Certificacion Notarial
On this date, En esta fecha,

July 14, 2003
The undersigned Notary Public certifies:

el Notario Pdblico suscrito certifica;

/
1.That /. Tbcol Linch 1. Que
J. Trevor Lumb
of legal sge and domiciled i raeyor de edad y domicilindo
Ny 10 , WA NewYork
signed the foregoing document. suscribid el documento que antecede.
2. That the grantor has executed the foregoing 2. Que ¢l otorgante ha suscrito el referido
document as Assistant Secretary documento en su cardcter de
of Warner-Lambert Company LLC de
3. That Wamer-Lambert Company LLC, 4. Que
baving its principal place of business located in con sede principal ubicads en

Morris Plains, New Jersey, U.S.A.

is duly incorporuted, is currently in existence, and
that the purposes for which the Power of Attormey is
granted are within the scope of ils corporate
purposes.

4, That the grantor has the authority to execute the
Power of Attorney and that hig/her representation is
legal

5. The foundation for my certifications contained in
points 2, 3 and 4 was the exhibition of the following
authentic document(s):

NOTARY PUBLIC (Signature):

esth legalmente constituids, que tiene existencia
legal vigente y que los propésitos pars los cuales
se otorga el poder 80 encuentra dentro de los que
comprenden su objeto social.

4. Que el otorgante tiene Ia representacién pam
lmibil'elm. Y‘l“eﬁﬂﬂ l‘!iﬁm.

5. El fundamento de mis certificaciones
contenidas en 1os puntos 2, 3 y 4 fue In exhibicién
de los (del) siguiente(s) documento(s) ays@ti




AFOSTILLE
{(Hagpe Convention of 5 October 1961 / Convention de Ls Haye du 5 octobre 1961)
UNITED KXINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND
1. Country: Unlted Kingdom of Grest Britain snd Northem Ireland
Pays: Roysume-Uni do Qrande-Bretagne et 4'Irlande du Nord
This public document / Le prisent scte public
2.  Has been signed by K Greeswoed

a &6 signé par
3, Acting inthe cpecity of  Notary Public
agisant en qualisé de
4. Bexsthesealstempof  The Sald Notary Public
ast revity du scemntimbre de
Cortificd/Attessé
3. « London/k Londres 6. thafle 17 July 2003

7. by He Majenty"s Principal Secretiry of State for Foreign snd Commonwentth Affiirs /
par le Secréenire d'Ent Principal de Sa Majesté mny Affyires Exrangives et du Commonwealth,

5. Nombersous No G210433

10. Signsture: R Bawden

Far the Sexveuwry of Sam ¢ Pame Ie Sucrisgive of Bt

1 this document is to be used in & coumtry which s not pasty (o the Hague Convention of $ Octaber 1961,
it should be presented to the consular section of the mission representing thas country.




. *Traduccién oficial del Inglés por Marlén Neira Castro, resolucién

2117 del Ministerio de Justicia de Colombia PCAS18-01/700032
CESION A WARNER- LAMBERT COMPANY LLC Co-1

Por una contraprestacién valiosa pagada a nosotros, por WARNER-LAMBERT COMPANY
LLC., una compaiia de responsabilidad 1imitada establecida y en operacién segin
las leyes dal Estado de Delaware, Estados Unidos de América , cuya dirsccién
postal completa es: 201 Tabor Road, Morris Plains, Nueva Jersey 07850, Estados
Unidos de América, por el presente nosotros vendemos y cedemos a 1la mencionada
WARNER-LAMBERT COMPANY LLC., todos nuestros derechos, titulo e interés en y
referente a nuestra invencién para una mejora nueva y Util en INHIBIDORES
METALOPROTEINASA MATRIZ PIRIDINA (Pyridine Matrix Metalloproteinase inhibitors)
en cuanto a la Repiblica de Colombia, tan totalmente como se describe en la
especificacidn, y por el presente nosotros autorizamos y solicitamos al
Comisionado de patentes de Colombia que expida tal patente a 1a mencionada
WARNER-LAMBERT COMPANY LLC., de acuerdo con esta cesidn.

En testimonio de 1o anterior, firmamos en estas fechas:

Lugar, fecha y Nombre
Ann Arbor, MI - § - 15
Ann Arbor, MI - 5 - 15

03- Nicole Chantel Barvian
03- David Thomas Connor
Ann Arbor, M1 - 5 - 15 - 03- Patrick Michael 0'Brien
Ann Arbor, MI 15 - 03~ Daniel Fred Ortwine

Ann Arbor, MI 15 - 03- William Chester Patt
Ann Arbor, MI 15 - 03- Kevon Ray Shuler

Ann Arbor, MI 15 - 03- Michael William Wilson

Tt 111
hnon thon
| S I I |

Sello notarial: Certificado, verificado y autenticado en la Localidad de Egham

en Surrey, 23 de mayo de 2003 por el Notario Kenneth Greenwood-
Horne Engall & Freeman. Sello Notario Pdblico en alto relieve.

En el reverso APOSTILLA
(Convencién de la Haya del § de octubre de 1961)

1. Pafis :Reino Unido de Gran Bretafa e Irlanda del Norte
Este documento Piblico 2. ha sido firmado por K. Greenwood

3. ejerce funciones Notario Piblico 4. Lleva el sello de tal Notario Pablico
CERTIFICADO 5. En Londres 6. E1 27 de mayo de 2002

7. Por o1 Secretario de Estado Principal de su Majestad para Asuntos
exteriores y de 1a mancomunidad. 8. No.G 174268

8. Sello del Secretario de Estado Principal de su Majestad para Asuntos
exteriores y de 1a mancomunidad

10. Firma de J. Garbrah - Por Secretario de Estado ‘{cbllﬂﬂ

Es traduccidn fiel del inglés, con copia archivo para confromtacidn. Bogoti 28 de julio-2003. Rrien Meira €

MARLEN NEIRA CASTRO
Traducior @ Imérpreie Oficial

Inglés - Espafiol - inglés

Resolucién No. 2117 del 7 Oct 198/
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L IR QEGRULHART -TYEES 2 JofD, 13

PCAS518-01/700032

CO-1

N

ASSIGNMENT

For valuable considerution paid to me (us) by WARNER-LAMBERT COMPANY LLC a limited liabitity
company organized and existing under the laws of the State of Delaware, United States of America whose
full post office address is 201 Tabor Road, Morris Plains, New Jersey 07950, United States of America, I
(we) do hereby sell and assign to the said WARNER-LAMBERT COMPANY LLC, all my (our) right, title
and interest in and to my (our) invention for 8 new and useful Improvement in PYRIDINE MATRIX
METALLOPROTEINASE INHIBITORS so far as the Republic of Colombia is concerned, as fully set forth
end described in the specification, and I (we) do hereby authorize and request the Commissioner of Patents of
Colombia to issue said patent to the said WARNER-LAMBERT COMPANY LLC in accordance with this

assignment.

In witness whereof I (we) have hereunto set my (our) hand(s) this

Mm M S'/ff/03 L .9!»«3’ Tuoer  Couwyy

e, date and signature - David Thomas

peors A8k 0aZ  STis[03 T ¢ wnd h(sﬁ_

Place, date and signature - Patrick Mi O'Br
Ao AeBa, 2 ol ]: %«J <§wf %
ce, date and slgnamre Duiel Fred Ortwine

S Mm:n P\‘L §/\>/03

huw Avloov AT 5lisloy W Dlionn Ystaorn

Place, date and signature - el William Wilson

EXECUTION
Cerlificd Yentied and Authenti icated
In The Town OF Eghar: In Su

This 2 24 % ’'d
KENNET'| ﬂ&%:: ‘00D

NOTARY FUBLIC
HORNE EriGALL AND FREEMAN




APOSTILLE /2/
(Hague Convention of 5§ October 1961 / Convention d¢ La Haye du § octobre 1961) \
UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND
. Country: United Kingdom of Great Britain and Northem Ircland
Pays: Royaume-Uni de Grande-Bretagne et d'Irlande du Nord
This public document / Le présent acte public

2. Has been signed by Kenneth Greenwood

a é1é signé par
3.  Acting in the capacityof Notary Public

agisamnt en qualilé de
4. Bears the seal/stamp of

est revétu du scemutimbre de

Certified/Attesté

5. st London/i Londres 6. the/le 27 May 2003

7. by Her Majesty’s Principal Secretary of State for Foreign and Commonwealth Affairs /
par le Secrétaire d’Etnt Principal de Sa Majest eux AfThires Etrangdres et du Commonwealth,

8. Number/sous No G174268

9. Stamp: 10. Signsture: J. Garbrah

/A

For she Srcraswry of Saase / Poar s Secritaire o '10at

IT this document is to be used in a country which is not party to the Hague Conventian of 5 October 1961,
it should be presented to the consular section of the mission representing that country.
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{I12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organlzation

Iniemational Burcau

(43) International Publication Date
22 August 2002 (22.08.2002)

PCT

fl
A D T E0 1 2 0 G

(10) Iniernational Publication Number

WO 02/064568 Al

(51)

an
(22)
s
26)

0

(m

(72)
s

International Patent Classification™
213781, 213/82, 521/00, 405714, 409/14, 401714, AGIK
31/4427, 31/44, AG1P 9/00, 194X

International Application Number: PCI/1IB02/00345

International Filing Date: 4 February 2002 (04.02.2002)
Filing Language: Englizh
Publication Language: Tinglish
Priority Data: /

60268781 14 February 2001 (14.022001) US
Applicant (for all designaied Saies excopt US):

WARNER-LAMBERT COMPANY [US/US|; 201

Tabor Road, Morris Plains, NJ 07950 (US).

Inventors; and

Inventora/Applicants {for US only}: BARVIAN, Nicole,
Chantel | US/US]; Phizer Global Research & Development,
Ann Arbor Laboratories, 2800 Plymouth Road, Ann Arbor,
MI 48105 (US). CONNOR, David, Thomas [GB/US];
Pfizer Global Research & Development, Ann Arbor Labo-
ratories, 2300 Plymouth Road, Ann Arbor, MI 48105 (US).
O’BRIEN, Patrick, Michael [US/US]; Pfizer Global Re-
scarch & Development, Ann Arbor Laboratories, 2800 Ply-

CO7D 213/80.

/

4)

7’
/

[

mouth Road, Ann Arbor, MI 48105 (US). ORTWINE, ' —

Danlel, Fred [US/US]; Pfizer Global Rescarch & Develop-
ment, Ann Arbor Laborstories, 2800 Plymouth Road, Ann
Arbor, MI 48105 (US). PATT, William, Chester [US/US];
Pfizer Glohal Rescarch & Development. Ann Arbor Labo-
ratorics, 2800 Plymouth Road, Ann Arbor, M1 48105 (US).

Road. Ann Arbor, MI 4B105 (US). WILSON. Michael,
William [US/US]; Plizer Glohal Research & Development,
Ann Arbor Lahorntories, 2800 Plymouth Road, Ann Arbor,
MI 48105 (US).

& Development. Ann Arbor Laboratorics, 2800 Plymouth /

Agents: LUMB, J,, Trevor e al.: c/fo Simpson, Alison.
Urquhart-Dykes & Lord, 30 Welbeck Street, London W1G
8ER (GB)-

Desigmated States (rational): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CNJCO]CR, CU,
CZ. DE. DK, DM, DZ, BC, EE, ES, F1, GB, 0. GE, GH,
GM, HR, HU. ID, IL, IN, IS. JP. KE, KG, KP. KR, KZ LC.
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN,
YU, ZA, ZW.

Designated States fregional}: ARIPO patent (GH, GM,
KE, LS, MW, MZ, 8D, SL, SZ, TZ, UG, ZM, ZW),
Eurasian paient (AM, AZ, BY, KG, KZ, MD, RU, T1, TM),
Buropean patent (AT, BE, CH, CY, DE, DK, ES, FL FR,
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent
(BF, BJ, CF, CG, Cl, CM, GA, GN, GQ, GW, ML, MR,
NL, SN, TD, TG).

ublished:

with inlernational search report

before the expiration of the time limit for amending the
claims and o be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations. refer 1o the "Guid-
ance Notes on Codes and Abbreviations”™ appearing ai the begin-
SHULER, Kevon, Ray [US/US|; Pfizer Global Research | ning of cock reguliar issue of the PCT Gazeite.

(54) Title: PYRIDINE MATRIX METALLOPROTEINASE INHIBITORS

p2
R!

=

IN__A

Eo

{57) Abstract: Sclective MMP-13 inhibitors are pyridine derivatives of the farmula (I) or 2
pharmaceutically acceptable salt thereof, wherein: R! and R? independently are hydrogen,
halo, hydroxy, C,-Cq alkyl, C;-Cg alkoxy, C2-Cs alkenyl, C;-Cg alkynyl, NO,, NR*R3, CN, or
CPy; B is independently O or S; A and B independently are OR* or NR*R?; R* and R? inde-
pendently are H, C-Cy alkyl, C,-C, alkenyl, C;-Cq alkynyl, (CH,), aryl, (CHa), cycloalkyl,
(CH,), heteroaryl, or R* and R® when taken together with the nitrogen to which they are at-
tached complete a 3- 1o 8-membered ring containing carbon atoms and optionally conlaining
2 heteroatom selected from O, S, or NH, and optionally subsiituled or unsubstituted; nis 0 to



10

15

WO 02064568 PCT/IBUO2/0 348 MKR

-1-
PYRIDINE MATRIX METALLOPROTEINASE INBIBITORS

FIELD OF THE INVENTION

This invention relates to pyridine derivatives that inhibit matrix
metalloproteinase enzymes and thus are useful for treating diseases resulting from
tissue breakdown such as heart disease, multiple sclerosis, osteo- and rheumatoid
arthritis, atherosclerosis, and osteoporosis.

BACKGROUND OF THE INVENTION

Matrix metalloproteinases (sometimes referred to as MMPs) are naturally
occurring enzymes found in most mammals. Qver-expression and activation of
MMPs or an imbalance between MMPs and inhibitors of MMPs have been
suggested as factors in the pathogenesis of discases characterized by the
breakdown of extraceliular matrix or connective tissues.

Stromelysin-1 and gelatinase A are members of the matrix
metalioproteinases (MMP) family. Other members include fibroblast collagenase
(MMP-1), neutrophil collagenase (MMP-8), gelatinase B (92 kDa gelatinase)
(MMP-9), stromelysin-2 (MMP-10), stromelysin-3 (MMP-11), matrilysin
(MMP-7), collagenase 3 (MMP-13), TNF-alpha converting enzyme (TACE), and
other newly discovered membrane-associated matrix metalloproteinases (Sato H.,
Takino T., Okada Y., Cao J., Shinagawa A., Yamamoto E., and Seiki M., Nature,
1994;370:61-65). These enzymes have been implicated with & number of discases
which result from breakdown of connective tissue, including such discases as
rheumatoid arthritis, osteoarthritis, osteoporosis, periodontitis, multiple sclerosis,
gingivitis, comeal epidermal and gastric ulceration, atherosclerosis, neointimal
proliferation which leads to restenosis and ischemic heart failure, and tumor
metastazgis. A method for preventing and treating these and other diseases is now
recognized to be by inhibiting matrix metalloproteinase enzymes, thereby
curtailing and/or eliminating the breakdown of connective tissues that resuits in
the disease states. '
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There is a catalytic zinc domain in matrix metalloproteinases that is
typically the focal point for inhibitor design. The modification of substrates by
introducing zinc-chelating groups has generated potent inhibitors such as peptide
hydroxamates and thiol-containing peptides. Peptide hydroxamates and the natural
endogenous inhibitors of MMPs (TIMPs) have been used successfully to treat
animal models of cancer and inflammation. MMP inhibitors have also been used
to prevent and treat congestive heart failure and other cardiovascular diseases,
United States Patent No. 5,948,780.

A major limitation on the use of currently known MMP inhibitors is their
lack of specificity for any particular enzyme. Recent data has established that
specific MMP enzymes are associated with some diseases, but have no apparent
effect on other diseases. The MMPs are generally categorized based on their
substrate specificity; indeed, the collagenase subfamily of MMP-1, MMP-8, and
MMP-13 selectively cleave native interstitial collagens, and thus are associated
only with diseases linked to such interstitial collagen tissue. This is evidenced by
the recent discovery that MMP-13 alone is overexpressed in breast carcinoma,
while MMP-1 alone is overexpressed in papillary carcinoma (see Chen et al., J.
Am. Chem. Soc., 2000;122:9648-9654).

There appears to be few sclective inhibitors of MMP-13 reported. A
compound named WAY-170523 has been reported by Chen et al., supra., 2000,
and a few other compounds are reported in PCT International Application
Publication Number WO 01/63244 A1, as allegedly selective inhibitors of MMP-
13. Further, United States Patent Number 6,008,243 discloses inhibitors of MMP-
13. However, no selective or nonselective inhibitor of MMP-13 has been
approved and marketed for the treatment of any disease in any mammal.
Accordingly, the need continues to find new low molecular weight compounds
that are potent and selective MMP inhibitors, and that have an acceptable
therapeutic index of toxicity/potency to make them amenable for use clinically in
the prevention and treatment of the associated disease states. An object of this
invention is to provide a group of selective MMP-13 inhibitor compounds
characterized as being isophthalic acid derivatives.

e
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SUMMARY OF THE INVENTION

This invention provides a method for inhibiting matrix metalloproteinase
enzymes, and especially MMP-13, using a pyridine compound. The invention is
more particularly directed to a method for inhibiting MMP enzymes comprising
administering to a host an MMP inhibiting amount of & compound defined by
Formula I

or a pharmaceutically acceptable salt thereof,

wherein:

R! and R2 independently are hydrogen, halo, hydroxy, C1-Cg alkyl,
C1-Cg alkoxy, Co-Cg alkenyl, C3-Cg alkynyl, NOg, NR4R3, CN, or CF3;

E is independently O or S;

A and B independently are OR4 or NR4R3;

R4 and RS independently are H, C1-Cg alkyl, C3-Cg alkenyl, Co-Cg alkynyl,
(CHg),, aryl, (CHg),, cycloalkyl, (CH)p, heteroaryl, or R4 and R when
taken together with the nitrogen to which they are attached complete a
3- to 8-membered ring, containing carbon atoms and optionally containing
a heteroatom selected from O, S, or NH, and optionslly substituted or
unsubstituted;

n is an integer from O to 6.
A preferred method of inhibiting MMP enzymes in a host comprises

administering a compound of Formula II

Mo
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or a pharmaceutically acceptable salt thereof, wherein R! and R2 are as defined

above, and each R4 independently is as defined above.
Another preferred method for inhibiting MMP enzymes comprises

5 administering a compound of Formula Il

R2
=y Rl
11
R4R5—N | > —RR5
o]
or a pharmaceutically acceptable salt thereof, wherein R1 and R2 are as defined

above, and each R4 and R3 independently are as defined above.

An especially preferred method comprises administering MMP inhibitors
10 having Formula IV
R*
6 R}
| e R8 v
(CH—0 A AN 0—(CH,
R’ R

or a phermaceutically acceptable salt thereof, wherein n, R1, and R2 are ag

defined above, and RS, R7, R8, and RY independently are hydrogen, halo,
C1-Cg alkyl, C;-Cg alkoxy, nitro, or NHa.

15 Still another preferred method comprises administering an MMP inhibitor
of Formula V
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Rl
=2
Ar —(CH,), L~ =~(CHy),— Ar
o o) v

or a pharmaceutically acceptable salt thereof, wherein n, R1, and R2 are as
defined above, and each Ar independently is ary] or Het, wherein aryl is
phenyl or substituted phenyl, and Het is an unsubstituted or substituted
heteroaryl group.

Compounds of Formulas I, IL, II1, IV, and V are provided as a further
embodiment of this invention. Preferred compounds are amides of Formula I
wherein one or both of A and B is NR4R3. More preferred invention compounds
are selected from:

Pyridine-3,5-dicarboxylic acid, (4-chloro-benzylamide), [(1,3-
benzodioxol-5-ylmethyl)-amide];

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), [(1,3-

] benzodioxol-5-ylmethyl)-amide];

Pyridine-3,5-dicerboxylic acid, (4-carboxy-benzylamide), (4-methoxy-
benzylamide);

Pyridine-3,5-dicarboxylic acid, (3-carboxy-benzylamide), (3-methoxy-
benzylamide); )

Pyridine-3,5-dicarboxylic acid, (4-carbomethoxy-benzylamide), (3-
methoxy-benzylamide);

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), (3-
pyridylmethylamide);

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), (3-
thiophenemethylamide);

Pyridine-3,5-dicarboxylic acid, (2,1,3-benzothiadiazol-5-ylmethyl) amide,
[(1,3-benzodioxol-5-ylmethyl)-amide);

Pyridine-3,5-dicarboxylic acid, (2,1,3-benzooxadiazol-S-ylmethyl) amide,
[(1,3-benzodioxol-5-ylmethyl)-amide];

\(Jer)‘(
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Pyridine-3,5-dicarboxylic acid, (2,1,3-benzothiadiazol-5-ylmethyl) amide,
(4-methoxy-benzylamide);

Pyridine-3,5-dicarboxylic acid, (2,1,3-benzothiadiazol-S-ylmethyl) amide,
(3-methoxy-benzylamide);

Pyridine-3,5-dicarboxylic acid bis-(1,3-benzodioxol-5-ylmethyl) ester;

2-Methoxy-pyridine-3,5-dicarboxylic acid bis-[(1,3-benzodioxol-5-
yimethyl)-amide];

2-Ethoxy-pyridine-3,5-dicarboxylic acid bis-[(1,3-benzodioxal-5-
yimethyl)-amide];

2-Amino-pyridine-3,5-dicarboxylic acid bis-[(1,3-benzodioxol-5-
ylmethyl)-amide]; and :

2-0Ox0-1,2-dihydro-pyridine-3,5-dicarboxylic acid bis-benzylamide,

2-Methoxy-pyridine-3,5-dicarboxylic acid bis-benzylamide,

(3,5-Bis-benzylcarbamoyl-pyridin-2-yloxy)-acetic acid tert-butyl ester,

(3,5-Bis-benzylcarbamoyl-pyridin-2-yloxy)-acetic acid,

Pyridine-2,4-dicarboxylic acid bis-(3-methoxy-benzylamide),

Pyridine-2,4-dicarboxylic acid bis-[(1,3-benzodioxol-5-ylmethyl)-amide],

Pyridine-2,4-dicarboxylic acid bis-(2,4-dimethoxy-benzylemide),

Pyridine-2,4-dicarboxylic acid bis-(4-chloro-benzylamide),

Pyridine-2 4-dicarboxylic acid bis-benzylamide,

Pyridine-2 4-dicarboxylic acid bis-[(naphthalen-1-ylmethyl)-amide],

Pyridine-2 4-dicarboxylic acid bis-[(2-p-tolyl-ethyl)-amide],

Pyridine-2 4-dicarboxylic acid bis-(4-methoxy-benzylamide),

Pyridine-2,4-dicarboxylic acid bis-(3-fluoro-benzylamide),

Pyridine-2,4-dicarboxylic acid bis-(benzyl-ethyl-amide),

Pyridine-2,4-dicarboxylic acid bis-{ [2-(3,4-dimethoxy-phenyl)-ethyl]-
amide},

Pyridine-2,4-dicarboxylic acid bis-{{2-(2-phenoxy-phenyl)-ethyl]-amide},

Pyridine-2,4-dicarboxylic acid bis-[(4-phenyl-butyl)-amide],

Pyridine-2,4-dicarboxylic acid bis-{[2-(4-methoxy-phenyl)-ethyl]-amide},

Pyridine-2,4-dicarboxylic acid bis-{[2-(2-fluoro-phenyl)-ethyl]-amide},

Pyridine-2,4-dicarboxylic acid bis-{{2-(3-chloro-phenyl)-ethyl]-amide},
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Pyridine-2,4-dicarboxylic acid bis-{[2-(2,4-dimethyl-phenyl)-ethyl]-

amide},

Pyridine-2,4-dicarboxylic acid bis-[(2-0-tolyl-ethyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-{[2-(4-ethyl-phenyl)-ethyl]-amide},
Pyridine-2,4-dicarboxylic acid bis-[(2-phenyl-propyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-[(1,2-diphenyl-ethyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-(2,4-dichloro-benzylamide),
Pyridine-2 4-dicarboxylic acid bis-[(biphenyl-2-ylmethyl)-amide],
Pyridine-2 4-dicarboxylic acid bis-(3,4,5-trimethoxy-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(3-chloro-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(3,5-dimethoxy-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(3,4-dimethoxy-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(ethyl-pyridin-4-ylmethyl-amide),
Pyridine-2 4-dicarboxylic acid biz-[(2-pyridin-4-yl-ethyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-[(2-pyridin-3-yl-cthyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-{[2-(4-chloro-phenyl)-ethyl}-amide},
Pyridine-2.4-dicarboxylic acid bis-[(pyridin-4-ylmethyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-(3,5-bis-trifluoromethyl-benzylamide),
Pyridine-2,4-dicarboxylic acid bis<(2,3-dimethoxy-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(3-trifluoromethyl-benzylamide}),
Pyridine-2,4-dicarboxylic acid bis-(2-trifluoromethoxy-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(3-difluoromethoxy-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(2-difluoromethoxy-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(4-fluoro-3-trifluoromethyl-

benzylamide),

Pyridine-2 4-dicarboxylic acid bis-(2-methoxy-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-{[2-(3-ethoxy-phenyl)-ethyl]-amide],
Pyridine-2 4-dicarboxylic acid bis<{3-chloro-4-fluoro-benzylamids),
Pyridine-2,4-dicarboxylic acid bis-(2,4-difluoro-benzylamide),
Pyridine-2,4-dicarboxylic acid bis<(4-amino-benzylamide),
Pyridine-2,4-dicarboxylic acid bis<2-methyl-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-{ [bis~(4-methoxy-phenyl)-methyl]-

amide},
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Pyridine-2,4-dicarboxylic acid bis-[(3,3-diphenyl-propyl)-amide},
Pyridine-2,4-dicarboxylic acid bis~[(1-methy]-3-phenyl-propyl)-amide],
Pyridine-2 4-dicarboxylic acid bis-[(3,4-dimethoxy-phenyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-(2-fluoro-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-[(3-imidazol-1-yl-propyi)-amide],
Pyridine-2 4-dicarboxylic acid bis-(2-chloro-benzylamide),
Pyridine-2,4-dicarboxylic acid bis~(2-trifluoromethyl-benzylamide),
Pyridine-2 4-dicarboxylic acid bis-(4-methyl-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-{[2-(3-methoxy-phenyl)-ethyl]-amide},
Pyridine-2,4-dicarboxylic acid bis-[(1-phenyl-ethyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-[(pyridin-3-ylmethyl)-amide],
Pyridine-2 4-dicarboxylic acid bis-](4-ethoxy-phenyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-(phenethyl-amide),
Pyridine-2,4-dicarboxylic acid bis-[(thiophen-2-ylmethyl)-amide],
Pyridine-2.4-dicarboxylic acid bis-(4-trifluoromethyl-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-[(5-methy]-furan-2-yimethyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-{ [1-(4-fluoro-phenyl)-ethyl}-amide},
Pyridine-2,4-dicarboxylic acid bis-(2-amino-benzylamide),
Pyridine-2 4-dicarboxylic acid bis-[(1-naphthalen-1-yl-ethy) -amide],
Pyridine-2 4-dicarboxylic acid bis-{[2-(4-hydroxy-phenyl)-ethyl}-amide},
Pyridine-2 4-dicarboxylic acid bis~(3-trifluoromethoxy-benzylamide),
Pyridine-2 4-dicarboxylic acid bis-{[1-(3-methoxy-phenyl)-ethyl]-amide},
Pyridine-2 4-dicarboxylic acid bis-[(1-phenyl-propyl)-amide],
Pyridine-2 4-dicarboxylic acid bis-{ [2-(2-methoxy-phenyl)-ethyl}-amide},
Pyridine-2,4-dicarboxylic acid bis-{[2-(3-trifluoromethyl-phenyl)-ethyl]-

amide},

Pyridine-2 4-dicarboxylic acid bis-indan-1-ylamide,
Pyridine-2,4-dicarboxylic acid bis-indan-1-ylamide,
Pyridine-2,4-dicarboxylic acid bis-(3,4-dichloro-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-[(2-ethoxy-ethyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-{[2-(4-bromo-phenyl)-ethyl}-amide},
Pyridine-2,4-dicarboxylic acid bis-[(2-pyridin-2-yl-ethyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-[(2-thiophen-2-yl-ethyl)-amide],

X
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Pyridine-2,4-dicarboxylic acid bis-{[2-(5-methoxy-1H-indol-3-yl)-ethyl]-
amide),

Pyridine-2,4-dicarboxylic acid bis-{[2-(1H-indol-3-yl)-ethyl]-amide},; and

Pyridine-2,4-dicarboxylic acid bis-(3,5-dichloro-benzylamide).

A further embodiment of this invention is a pharmaceutical composition,
comprising 2 compound of Formula 1, or a pharmaceutically acceptable salt
thereof, admixed with a pharmaceutically acceptable carrier, excipient, or diluent.
Preferred compositions comprise a compound of Formula I, ITI, IV, or V, ora
pharmaccutically acceptable sait thereof. A more preferred composition comprises
a compound selected from:

Pyridine-3,5-dicarboxylic acid, (4-chloro-benzylamide), [(1,3-
benzodioxol-5-ylmethyl)-amide];

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), [(1,3-
benzodioxol-5-ylmethyl)-amide];

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), (4-methoxy-
benzylamide);

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), (3-methoxy-
benzylamide);

Pyridine-3,5-dicarboxylic acid, (4-carbomethoxy-benzylamide), (3-
methoxy-benzylamide);

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), (3-
pyridylmethylamide);

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), (3-
thiophenemethylamide);

Pyridine-3,5-dicarboxylic acid, (2,1,3-benzothiadiazol-5-ylmethyl) amide,
[(1,3-benzodioxol-5-ylmethyl)-amide];

Pyridine-3,5-dicarboxylic acid, (2,1,3-benzooxadiazol-5-ylmethyl) amide,
[(1,3-benzodioxol-5-ylmethyl)-amide];

Pyridine-3,5-dicarboxylic acid, (2,1,3-benzothiadiazol-5-ylmethyl) amide,
(4-methoxy-benzylamide);

Pyridine-3,5-dicarboxylic acid, (2,1,3-benzothiadiazol-5-ylmethyl) amide,
(3-methoxy-benzylamide);

Pyridine-3,5-dicarboxylic acid bis<(1,3-benzodioxol-5-ylmethyl) ester;
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2-Methoxy-pyridine-3,5-dicarboxylic acid bis-[(1,3-benzodioxol-5-
ylmethyl)-amide];

2-Bthoxy-pyridine-3,5-dicarboxylic acid bis-[(1,3-benzodioxol-5-
ylmethyl)-amide];

2-Amino-pyridine-3,5-dicarboxylic acid bis-[(1,3-benzodioxol-5-
ylmethyl)-amide]; and

2-Oxo-1,2-dihydro-pyridine-3,5-dicarboxylic acid bis-benzylamide,

2-Methoxy-pyridine-3,5-dicarboxylic acid bis-benzylamide,

(3,5-Bis-benzylcarbamoyl-pyridin-2-yloxy)-acetic acid tert-buty] ester,

(3,5-Bis-benzylcarbamoyl-pyridin-2-yloxy)-acetic acid,

Pyridine-2 4-dicarboxylic acid bis-(3-methoxy-benzylamide),

Pyridine-2 4-dicarboxylic acid bis-[(1,3-benzodioxol-5-yimethyl)-amide],

Pyridine-2,4-dicarboxylic acid bis-(2,4-dimethoxy-benzylamide),

Pyridine-2 4-dicarboxylic acid bis-(4-chloro-benzylamide),

Pyridine-2,4-dicarboxylic acid bis-benzylamide,

Pyridine-2,4-dicarboxylic acid bis-[(naphthaien-1-ylmethyl)-amide],

Pyridine-2,4-dicarboxylic acid bis-[(2-p-tolyl-ethyl)-amide],

Pyridine-2.4-dicarboxylic acid bis-(4-methoxy-benzylamide),

Pyridine-2,4-dicarboxylic acid bis-(3-fluoro-benzylamide),

Pyridine-2,4-dicarboxylic acid bis-(benzyl-ethyl-amide),

Pyridine-2,4-dicarboxylic acid bis-{[2-(3,4-dimethoxy-phenyl)-ethyl]}-
amide},

Pyridine-2,4-dicarboxylic acid bis-{[2-(2-phenoxy-phenyl)-ethyl}-amide]},

Pyﬂdine-2.4—dic§rboxylic acid bis-f(4-phenyl-butyl)-amide],

Pyridine-2 4-dicarboxylic acid bis-{[2-(4-methoxy-phenyl)-cthyl}-amide},

Pyridine-2,4-dicarboxylic acid bis-{[2-(2-fluoro-phenyl)-ethyl]-amide]},

" Pyridine-2,4-dicarboxylic acid bis-{ [2-(3-chloro-phenyl)-ethyl}-amide},

Pyridine-2,4-dicarboxylic acid bis-{[2-(2,4-dimethyl-phenyl)-ethyl]-
amide},

Pyridine-2,4-dicarboxylic acid bis-[(2-0-tolyl-ethyl)-amide],

Pyridine-2 4-dicarboxylic acid bis-{ [2{(4-ethyl-phenyl)-cthyl]-amide},

Pyridine-2,4-dicarboxylic acid bis-[(2-phenyl-propyl)-amide],

Pyridine-2 4-dicarboxylic acid bis-[(1,2-diphenyl-cthyl)-amide],
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Pyridine-2,4-dicarboxylic acid bis-(2,4-dichloro-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-[(biphenyl-2-ylmethyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-(3,4,5-trimethoxy-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(3-chloro-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(3,5-dimethoxy-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(3,4~dimethoxy-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(ethyl-pyridin4-ylmethyl-amide),
Pyridine-2,4-dicarboxylic acid bis-[(2-pyridin-4-yl-ethyl)-amide},
Pyridine-2 4-dicarboxylic acid bis-[(2-pyridin-3-yl-ethyl)-amide],
Pyridine-2 4-dicarboxylic acid bis-{[2-(4-chloro-phenyl)-ethyl}-amide },
Pyridine-2,4-dicarboxylic acid bis-[(pyridin-4-ylmethyl)-amide],
Pyridine-2 4-dicarboxylic acid bis-(3,5-bis-trifluoromethyl-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(2,3-dimethoxy-benzylamide),
Pyridine-2 4-dicarboxylic acid bis-(3-trifluoromethyl-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(2-trifluoromethoxy-benzylamide),
Pyridine-2, 4-dicarboxylic acid bis-(3-diflucromethoxy-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(2-difluoromethoxy-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(4-fluoro-3-triflucromethyl-

benzylamide),

Pyridine-2 4-dicarboxylic acid bis-(2-methoxy-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-{[2~(3-ethoxy-phenyl)-ethyll-amide},
Pyridine-2,4-dicarboxylic acid bis-(3-chloro4-fluocro-benzylamide}),
Pyridine-2,4-dicarboxylic acid bis-(2,4-difluoro-benzylamide),
Pyridine-2 4-dicarboxylic acid bis-(4-amino-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(2-methyl-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-{ [bis-(4-methoxy-phenyl)-methyl]-

amide},

Pyridine-2,4-dicarboxylic acid bis-[(3,3-diphenyl-propyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-[{1-methyl-3-phenyl-propyl)-amide],
Pyridine-2.4-dicarboxylic acid bis-[(3,4-dimethoxy-phenyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-(2-fluoro-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-[(3-imidazol-1-yl-propyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-(2-chloro-benzylamide),
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Pyridine-2,4-dicarboxylic acid bis-(2-trifluoromethyl-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-(4-methyl-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-{ [2-(3-methoxy-phenyl)-ethyl]-amide},
Pyridine-2,4-dicarboxylic acid bis-[(1-phenyl-ethyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-[(pyridin-3-ylmethyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-[(4-ethoxy-phenyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-(phenethyl-amide),
Pyridine-2,4-dicarboxylic acid bis-[(thiophen-2-ylmethyl)-amide],
Pyridine-2 4-dicarboxylic acid bis-(4-trifluoromethyl-benzylamide),
Pyridine-2 4-dicarboxylic acid bis-[(5-methyl-furan-2-ylmethyl)-amide],
Pyridine-2 4-dicarboxylic acid bis-{[1-(4-fluoro-phenyl)-ethyl}-amide},
Pyridine-2,4-dicarboxylic acid bis-(2-amino-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-[(1-naphthalen-1-yl-ethyl)-amide],
Pyridine-2 4-dicarboxylic acid bis-{ [2-(4-hydroxy-phenyl)-ethyl]-amide},
Pyridine-2 4-dicarboxylic acid bis-(3-trifleoromethoxy-benzylamide),
Pyridine-2,4-dicarboxylic acid bis-{ [1-(3-methoxy-phenyl)-ethyl}-amide},
Pyridine-2 4-dicarboxylic acid bis-[(1-phenyl-propyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-{ [2-(2-meﬁnoxy-phmyi)-eﬁlyl]-anﬁde},
Pyridine-2,4-dicarboxylic acid bis-{ [2-(3-trifluoromethyl-phenyl)-ethyl]-

Pyridine-2 4-dicarboxylic acid bis-inden-1-ylamide,
Pyridine-2,4-dicarboxylic acid bis-indan-1-ylamide,

Pyridine-2 4-dicarboxylic acid bis-(3,4-dichioro-benzylamide),
Py:idir_le-z.ll-dicarboxylic acid bis-[(2-ethoxy-ethyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-{[2-(4-bromo-phenyl)-ethyl}-amide},
Pyridine-2,4-dicarboxylic acid bis-[(2-pyridin-2-yl-ethyl)-amide],
Pyridine-2,4-dicarboxylic acid bis-[(2-thiophen-2-yl-ethyl)-amide],
Pyridine-2 4-dicarboxylic acid bis-{ [2-(5-methoxy-1H-indol-3-yl)-ethyl]-

amide),

Pyridine-2 4-dicarboxylic acid bis-{ [2-(1H-indol-3-yl)-ethyl]-amide]},; and
Pyridine-2 4-dicarboxylic acid bie-(3,5-dichloro-benzylamide).
A further embodiment is a method for treating a disease mediated by an

MMP-13 enzyme, comprising administering to a patient suffering from such a
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disease an effective amount of a compound of Formula I, or a pharmaceutically
acceptable salt thereof. A preferred method utilizes a compound of Formula ], ora
pharmaceutically acceptable salt thereof, wherein one or both of A and B is
NR4R5,

A further preferred method of treatment according to this invention is
treatment of a disease selected from cancer, especially breast carcinoma,
inflammation, and heart failure, comprising administering a compound of
Formula I, or & pharmaceutically acceptable salt thereof. Specific diseases to be
treated according to this invention include osteoarthritis and rheumatoid arthritis.

A further embodiment is use of a compound of Formula I, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for

. the treatment of a disease mediated by an MMP-13 enzyme. Preferred is use of a

compound of Formula I, or 2 pharmaceutically acceptable salt thereof, wherein

one or both of A and B is NR4R3, wherein R4 and R3 are as defined sbove. Also
preferred is use of & compound of Formula II, I1I, IV, or V, or a pharmaceutically
acceptable salt thereof.

DETAILED DESCRIPTION OF THE INVENTION

The compounds to be used in the method of inhibiting MMP enzymes
provided by this invention are those defined by Formula L In Formula L R! 1o R®
include “C1-Cg alkyl” groups. These are straight and branched carbon chains
having from 1 to 6 carbon atoms. Examples of such alkyl groups include methyl,
ethyl, isopropyl, tert-butyl, neopentyl, and n-hexyl. The alkyl groups can be
substituted if desired, for instance with groups such as hydroxy, amino, alkyl, aryl,
and dialkylamino, halo, trifluoromethyl, carboxy, nitro, and cyano.

“Alkeny]” means straight and branched hydrocarbon radicals having from
2 to 6 carbon atoms and one double bond and includes ethenyl, 3-buten-1-yl,
2-ethenylbutyl, 3-hexen-1-yl, and the like.
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“Alkynyl” means straight and branched hydrocarbon radicals having from
2 to 6 carbon atoms and one triple bond and includes ethynyl, 3-butyn-1-yl,
propynyl, 2-butyn-1-yl, 3-pentyn-1-yl, and the like.

“Cycloalkyl” means a monocyclic or polycyclic hydrocarbyl group such as
cyclopropyl, cycloheptyl, cyclooctyl, cyclodecyl, cyclobutyl, adamantyl,
norpinanyl, decalinyl, norbornyl, cyclohexyl, and cyclopentyl. Such groups can be
substituted with groups such as hydroxy, keto, and the like. Cycloalkyl groups
can also be fused by two points of attachment to other groups such as aryl and
heteroary] groups. Also included &re rings in which 1 to 3 heteroatoms replace
carbons. Such groups are termed “heterocyclyl,” which means a cycloalkyl group
also bearing at least one heteroatom selected from O, S, or NR2, examples being
oxiranyl, pyrrolidinyl, piperidyl, tetrahydropyran, and morpholine.

“Alkoxy” refers to the alkyl groups mentioned above bound through
oxygen, examples of which include methoxy, ethoxy, isopropoxy, tert-butoxy, and
the like. In addition, alkoxy refers to polyethers such as -O-(CH3)>-O-0OH3, and
the like.

“Acyl” means an R group that is an alkyl or aryl (Ar) group bonded
through a carbonyl group, i.e., R-C(O)-, where R is alkyl or aryl. For example,
acyl includes a C-Cg alkanoyl, including substituted alkanoyl, wherein the alkyl
portion can be substituted by NR4RS or a carboxylic or heterocyclic group.
Typical acyl groups include acetyl, benzoyl, isonicotinoyl, and the like.

The alkyl, alkenyl, alkoxy, and alkynyl groups described above are
optionally substituted, preferably by 1 to 3 groups selected from NR4RS3, phenyl,
substituted phenyl, naphthyl, thio C;-Cg alkyl, C;-Cg alkoxy, hydroxy, carboxy,
C1-Cg alkoxycarbonyl, acyl, halo, nitrile, cycloalkyl, and & 5- or 6-membered
carbocyclic ring or heterocyclic ring having 1 or 2 heteroatoms selected from
nitrogen, substituted nitrogen, oxygen, and sulfur. “Substituted nitrogen” means
nitrogen bearing C1-Cg alkyl or (CH2)Ph where n is 1, 2, or 3. Perhalo and
polyhalo substitution is also embraced.

Examples of substituted alkyl groups include 2-aminoethyl, acetylmethyl,
peutachioroethyl, triflucromethyl, 2-diethylaminoethyl, 2-dimethylaminopropyl,
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cthoxycarbonylmethyl, 3-phenylbutyl, methanylsulfanylmethyl, methoxymethyl,
3-hydroxypentyl, 2-carboxybutyl, 4-chlorobutyl, 3-cyclopropylpropyl,
pentafluoroethyl, 3-morpholinopropyl, piperazinylmethyl, 4-benzoylbutyl, and
2-(4-methylpiperazinyl)ethyl.

Examples of substituted alkynyl groups include 2-methoxyethynyl,
2-benzoylethylyl, 2-ethylsulfanyethynyl, 4-(1-piperazinyl)-3(butynyl), 3-phenyl-
5-hexynyl, 3-diethylamino-3-butynyl, 4-chloro-3-butynyl, 4-cyclobutyl-
4-hexenyl, and the like.

Typical substituted alkoxy groups include aminomethoxy,
acetoxymethoxy, trifluoromethoxy, 2-diethylaminoethoxy,
2-cthoxycarbonylethoxy, 3-hydroxypropoxy, 6-carboxhexyloxy, and the like,

Further, examples of substituted alkyl, alkenyl, and alkynyl groups include
dimethylaminomethyl, carboxymethyl, 4-dimethylamino-3-buten-1-yl,
5-ethylmethylamino-3-pentyn-1-yl, 4-morpholinobutyl,
4-tetrahydropyrinidylbutyl, 3-imidazolidin-1-ylpropyl, 4-tetrehydrothiazol-
3-yl-butyl, phenylmethyl, 3-chlorophenylmethyl, and the like.

The terms “Ar” and “aryl” refer to unsubstituted and substituted aromatic
groups. Heteroaryl (Het) groups have from 4 to 9 ring atoms, from 1 to 4 of which
are independently selected from the group consisting of O, S, and N. Preferred
heteroaryl groups have 1 or 2 heteroatoms in a 5- or 6-membered aromatic ring.
Mono- and bicyclic aromatic ring systems are included in the definition of aryl
and heteroaryl. Preferred substituent groups include alkyl, alkoxy, aryloxy, halo,
amino, alkylamino, dialkylamino, CN, CF3, thioalkyl, acyl and hydroxy. Typical
aryl and heteroaryl groups include phenyl, 3-chlorophenyl, 2,6-dibromophenyl,
pyridyl, 3-methylpyridyl, benzothienyl, 2,4,6-tribromophenyl,
4-ethylbenzothienyl, furanyl, 3,4-diethylfuranyl, naphthyl, 4,7-dichloronaphthyl,
morpholinyl, indolyl, benzotriazolyl, indazolyl, pyrrole, pyrazole, imidazole,
thiazole, methylenedioxyphenyl, benzo-2,1,3-thiadiazole, benzo-2,1,3-oxadiazole,
and the like,

Preferred Ar groups are phenyl and phenyl substituted by 1, 2, or 3 groups
independently selected from the group consisting of alkyl, alkoxy, thio, thioalkyl,
halo, hydroxy, -COOR7, trifluoromethyl, nitro, amino of the formula -NR4RS5,

PCT/IBO2/0034S 'f



10

15

20

30

WO 012/064568 PCT/IB02/0034S /%

-16-
and T(CH2)p,,QR4 or T(CH2)pCO2R4 wherein mis 1 to 6, T is O, S, NR4,
N(O)R4, NR4R6Y, or CR4R5, Qis O, S, NR3, N(O)RS, or NRIRSY wherein
R4 and R are as described above, and R7 is hydrogen, alkyl, or substituted alkyl,
for example, methyl, trichloroethyl, diphenylmethyl, and the like. The alkyl and
alkoxy groups can be substituted as defined above. For example, typical groups
are carboxyalkyl, alkoxycarbonylalkyl, hydroxyalkyl, hydroxyalkoxy, and
alkoxyalkyl. Typical substituted aryl groups inciude 2,6-dichlorophenyl,
3-hydroxyphenyl, 1,3-benzodioxolyl, 4-dimethylaminophenyl,
2,4,6-tricthoxyphenyl, 3-cyanophenyl, 4-methylthiophenyl, and 3,5-dinitrophenyl.

Examples of NR4RS groups include amino, methylamino,
di-isopropylamino, acetyl amino, propionyl amino, 3-aminopropyl amino,
3-ethylaminobutyl amino, 3-di-n-propylamino-propyl amino, 4-diethylaminobutyl
amino, and 3-carboxypropionyl amino. R4 and RS can be taken together with the
nitrogen to which they are attached to form a ring having 3 to 7 carbon atoms and
1, 2, or 3 heteroatoms selected from the group consisting of nitrogen, substituted
nitrogen, oxygen, and sulfur. Examples of such cyclic NR4RS groups include
pyrrolidinyl, piperazinyl, 4-methylpiperazinyl, 4-benzylpiperazinyl, pyridinyl,
piperidinyl, pyrazinyl, morpholinyl, and the like.

“Halo" includgs fluoro, chloro, bromo, and iodo.

The term “comprising”, which is synonymous with the terms “including”,
“containing”, or “characterized by”, is inclusive or open-ended, and does not
exclude additional, unrecited elements or method steps from the scope of the
invention that is described following the term.

The phrase “consisting of”", is closed-ended, and excludes any clement,
step, or ingredient not specified in the description of the invention that follows the
phrase.

The phrase “consisting essentially of” limits the scope of the invention that
follows to the specified elements, steps, or ingredients, and those further elements,
steps, or ingredients that do not materially affect the basic and novel
characteristics of the invention.

The term “patient” means a mammal, Preferred patients include humans,
cats, dogs, cows, horses, pigs, and sheep.
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The term “animal” means & mammal, Preferred animals are include
humans, rats, mice, guinea pigs, rabbits, monkeys, cats, dogs, cows, homes, pigs,
and sheep.

‘The phrases “therapeutically effective amount™ and “effective amount” are
synonymous unless otherwise indicated, and mean an amount of a compound of
the present invention that is sufficient to improve the condition, disease, or
disorder being treated. Determination of a therapeutically effective amount, as
well as other factors related to effective administration of 2 compound of the
present invention to & patient in need of treatment, including dosage forms, routes
of administration, and frequency of dosing, may depend upon the particulars of
the condition that is encountered, including the patient and condition being
treated, the severity of the condition in a particular patient, the particular
compound being employed, the particular route of administration being employed,
the frequency of dosing, and the particular formulation being employed.
Determination of a therapeutically effective treatment regimen for a patient is
within the level of ordinary skill in the medical or veterinarian arts. In clinical use,
an effective amount may be the amount that is recommended by the U.S. Food
and Drug Administration, or an equivalent foreign agency.

The phrase “admixed"” or “in admixture™ means the ingredients so mixed
comprise either a heterogeneous or homogeneous mixture. Preferred is a
homogeneons mixture.

The phrases “pharmaceutical preparation” and “preparation” are
synonymous unless otherwise indicated, and include the formulation of the active
compound with encapsulating material as a carrier providing a capsule in which
the active component, with or without other carriers, is surrounded by a carrier,
which is thus in association with it. Similarly, cachets and lozenges are included.
Pharmaceutical preparations are fully described below.

‘The phrase “anticancer effective amount” means an amount of invention
compound, or a pharmaceutically acceptable salt thereof, sufficient to inhibit, halt,
or cause regression of the cancer being treated in a particular patient or patient
population. For example in humans or other mammals, an anticencer effective
amount can be determined experimentally in a laboratory or clinical setting, or
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may be the amount required by the guidelines of the United States Food and Drug
Administration, or equivalent foreign agency, for the particular cancer and patient
being treated.

The phrase “MMP-13 inhibiting amount” means an amount of invention
compound, or a pharmaceutically acceptable salt thereof, sufficient to inhibit an
enzyme matrix metalloproteinase-13, including a truncated form thereof,
including & catalytic domain thereof, in 2 particular animal or animal population.
For example in a human or other mammal, an MMP-13 inhibiting amount can be
determined experimentally in a laboratory or clinical setting, or may be the
amount required by the guidelines of the United States Food and Drug
Administration, or equivalent foreign agency, for the particular MMP-13 enzyme
and patient being treated.

It should be appreciated that the matrix metalloproteinases include the
following enzymes:

MMP_-l. also known as interstitial collagenase, collagenase-1, or

fibroblast-type collagenase;

MMP-2, also known as gelatinase A or 72 kDa Type IV collagénase;

MMP-3, also known as stromelysin or stromelyzin-1;

MMP-7, also known as matrilysin or PUMP-1;

MMP-8, also known as collagenase-2, neutrophil collagenase, or

polymorphonuclear-type (“PMN-type”™) collagenase;

MMP-9, also known as gelatinase B or 92 kDa Type IV collagenase;

MMP-10, also known as stromelysin-2;

MMP-11, also known as stromelysin-3;

MMP-12, elso known as metalloelastase;

MMP-13, also known as collagenase-3;

MMP-14, also known as membrane-type (MT™) 1-MMP or MT1-MMP;

MMP-15, also known as MT2-MMP;

MMP-16, also known as MT3-MMP;

MMP-17, also known as MT4-MMP;

MMP-18; and

MMP-195.
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Other MMPs are known, including MMP-26, which is also known as
matrilygin-2.

One aspect of the present invention is a compound of Formula ], ora
pharmaceutically acceptable salt thereof, that is a selective inhibitor of the enzyme
MMP-13. A selective inhibitor of MMP-13, as used in the present invention, is a
compound that is >5 times more potent in vitro versus MMP-13 than versus at
least one other matrix metalloproteinase enzyme such as, for example, MMP-1,
MMP-2, MMP-3, MMP-7, MMP-8, MMP-9, or MMP-14, or versus tumor
necrosis factor alpha convertase (“TACE"). A preferred aspect of the present
invention is a compound that is a selective inhibitors of MMP-13 versus MMP-1.

Still other aspects of the present invention are compounds of Formula I, or
a pharmaceutically acceptable salt thereof, that are selective inhibitors of MMP-13
versus 2, 3, 4, 5, 6, or 7 other MMP enzymes, or versus TACEand 1, 2, 3, 4, 5, 6,
or 7 other MMP enzymes. Other aspects of the present invention are compounds
of Formula I, or a pharmaceutically acceptable salt thereof, that are 210 times,
220 times, 250 times, 2100 times, or 21000 times more potent versus MMP-13
than versus at least one of any other MMP enzyme or TACE.

It should be eppreciated that determination of proper dosage forms, dosage
amounts, and routes of administration, is within the level of ordinary skill in the
pharmaceutical and medical arts, and is'described below.

The term “IC50"™ means the concentration of test compound required to
inhibit activity of a biological target, such as a receptor or enzyme, by 50%.

The phrase “catalytic domain” means the domain containing a cataiytic
zinc cation of the MMP enzyme, wherein the MMP enzyme contains 2 or more
domains. A catalytic domain includes truncated forms thereof that retain at least
some of the catalytic activity of MMP-13 or MMP-13CD. For example, the
coliagenases, of which MMP-13 is a member, have been reported to contain a
signal peptide domain, a propeptide domain, a catalytic domain, and a hemopexin-
Iike domain (Ye Qi-Zhuang, Hupe D., Johnson L., Current Medicinal Chemistry,
1996;3:407-418).

The phrase “a method for inhibiting MMP-13" includes methods of
inhibiting full length MMP-13, truncated forms thereof that retain catalytic

2
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activity, including forms that contain the catalytic domain of MMP-13, as well as
the catalytic domain of MMP-13 alone, and truncated forms of the catalytic
domain of MMP-13 that retain at least some catalytic activity.

It should be appreciated that it has been shown previously (Ye Qi-Zhuang,
et al., 1996, supra) that inhibitor activity against a catalytic domain of an MMP is
predictive of the inhibitor activity against the respective full-length enzyme.

‘The compounds to be used in the present invention can exist in unsolvated
forms as well as solvated forms, including hydrated forms. In general, the solvated
forms, including hydrated forms, are equivalent to unsolvated forms and are
intended to be encompassed within the scope of the present invention,

The compounds of Formula I may have chiral centers, and thus can exist
as racemic mixtures and individual enantiomers. All such isomeric forms can be
used in the method of this invention and are provided as new compounds.

The compounds of the invention are capable of further forming both
pharmaceutically acceptable formulations comprising salts, including but not
limited to acid addition and/or base zaits, solvents and N-oxides of a compound of
the invention. This invention also provides pharmaceuntical formulations
comprising a compound of the invention together with a pharmaceutically
acceptable carrier, diluent, or excipient therefor. All of these forms can be used in
the method of the present invention.

Pharmaceutically acceptable acid addition salts of the compounds of the
invention include salts derived form inorganic acids such as hydrochlaric, nitric,
phosphoric, sulfiric, hydrobromic, hydriodic, phosphorus, and the like, as well as
the salts derived from organic acids, such as aliphatic mono- and dicarboxylic
acids, phenyl-substituted alkanoic acids, hydroxy alkanoic acids, alkanedioic
acids, aromatic acids, aliphatic and aromatic sulfonic acids, etc. Such salts thus
include sulfate, pyrosulfate, bisulfate, sulfite, bisulfite, nitrate, phosphate,
monohydrogenphosphate, dihydrogenphosphate, metaphosphate, pyrophosphate,
chloride, bromide, iodide, acetate, propionate, caprylate, isobutyrate, oxalste,
malonate, succinate, suberate, sebacate, fumarate, maleate, mandelate, benzoate,
chlorobenzoate, methylbenzoate, dinitrobenzoate, phthalate, benzencsulfonate,
tolnenesulfonate, phenylacetate, citrate, lactate, maleate, tartrate,
methanesulfonate, and the like. Also contemplated are the salts of amino acids
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such as arginate, gluconate, galacturonate, and the like; see, for example, Berge
et al., “Pharmaceutical Salts,” J. of Pharmaceutical Science, 1977;66:1-19.

The acid addition salts of the basic compounds are prepared by contacting
the free base form with a sufficient amount of the desired acid to produce the salt
in the conventional manner. The free base foon may be regenerated by contacting
the salt form with a base, and isolating the free base in the conventional manner.
The free base forms differ from their respective salt forms somewhat in certain
physical properties such as solubility in polar solvents, but otherwise the salts are
equivelent to their respective free base for purposes of the present invention.

Pharmaceutically acceptable base addition salts are formed with metals or
amines, such as alkali and alkaline earth metal hydroxides, or of organic amines.
Examples of metals used as cations are sodium, potassium, magnesium, calcium,
and the like, Examples of suitable amines are N,N'-dibenzylethylenediamine,
chloroprocaine, choline, diethanolamine, ethylenediamine, N-methylglucamine,
and procaine; see, for example, Berge et al., supra., 1977.

The base addition salts of acidic compounds are prepared by contacting the
free acid form with a sufficient amount of the desired base to produce the salt in
the conventional manner. The free acid form may be regenerated by contacting the
salt form with an acid and isolating the free acid in a conventional mamner. The
free acid forms differ from their respective salt forms somewhat in certain
physi;:sl properties such as solubility in polar solvents, but otherwise the salts are
equivalent to their respective free acid for purposes of the present invention.

The compounds of the present invention can be formulated and
administered in a wide variety of oral and parenteral dosage forms, including
transdermal and rectal administration. All that is required is that an MMP inhibitor
be administered to a mammal suffering from a disease in an effective amount,
which is that amount required to cause an improvement in the disease and/or the
symptoms associated with such disease. It will be recognized to those skilled in
the art that the following dosage forms may comprise as the active component,
either a compound of the invention or a corresponding pharmaceutically
acceptable salt or solvate of a compound of the invention.
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The invention compounds are prepared by methods well known to those
skilled in the art of organic chemistry. The compounds of the invention are
prepared utilizing commercially available starting materials, or reactants that are
readily prepared by stendard organic synthetic techniques. A typical synthesis of
the invention compounds of Formula I is shown in Scheme 1 below. The first step
in Scheme 1 comprises reacting a diacid with a chlorinating reagent such as
thionyl chloride or oxalyl chloride in a nonprotic solvent such as dichloromethane
(DCM) to give the diacid chloride. This acid chloride can then be reacted with an
amine, NHR4R5, in excess or with an organic base such as triethylamine, to give
a bis-amide of Formula L Alternately, the acid chloride can be reacted with an
alcohol, R4OH, in a nonprotic solvent such as dichloromethane along with an
orgsnic or inorganic base such as triethylamine or potassium carbonate to give a
bis-ester of Formula L The bis-ester can in some circumstances be reacted with an
amine, NHR4R5, at elevated temperatures to give a bis-amide of Formula L The
diacid can also be reacted with an alkyl halide in a nonprotic solvent containing an
organic or inorganic base to give a bis-ester of Formula L. A third sequence
involves the reaction of the diacid with hydroxybenzotriazole, HOBt, and
dicyclohexylcarbodiimide, DCC, and an amine, NHR4R5, in a solvent such as
dimethylformamide, DMF, or dichloromethane to give a bis-amide of Formnla L

Campounds of Formula I have also been synthesized using combinatarial
techniques, Scheme 2. The diacid chloride is bound to & resin such as Marghall
resin to give a bound acid chloride. This is then reacted with an amine, NHR4R3,
in the presence of triethylamine in a solvent such as DCM to give a resin-bound
amide. The resin is then cleaved by reaction with an amine, NHR4RY, in dioxane
in the presence of an organic base to give a bis-amide of Formula I, wherein each
R4 and RS independently are as defined above.
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The following detailed examples further illustrate the synthesis of typical
invention compounds of Formula I. The examples are representative only, and are
not to be construed as limiting the invention in any respect.

EXAMPLE 1
Pyridine-2,4-dicarboxylic acid bis-(3-methoxy-benzylamide)

To a solution of 2,4-pyridinedicarboxylic ecid (1.0 g, 6.0 mmol) in
methylene chloride (40 mL) was added 1-hydroxybenzotriazole hydrate (HOBY)
(2.03 g, 15 mmol), 3-methoxy-benzyl amine (1.53 mL, 12.0 mmo}) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDAC) (2.88 g, 15
mmol). The solution was stirred for 24 hours at room temperature and then
evaporated at reduced pressure to give an oil. The oil was partitioned between hot
ethyl acetate and hot water. The organic phase was then washed with saturated
sodium bicarbonate, water, and finally brine. The organic phase was dried over
magnesium sulfate and cvaporated at reduced pressure to give an orange oil. This
was purified by MPLC chromatography using silica gel and 1:1, hexane:ethyl
acetate, The oil fractions shown by thin layer chromatography (tlc) to contain the
major product were combined, and the solvent was removed by evaporation under
reduced pressure to give 1.85 g (76%) of the titled compound as a clear oil.

MS: M+1 = 406.1; Microanalyzis (Co3Ha3N304): Calculated (Calc'd):
C=68.13, H=5.97, N = 10.36. Found: C = 68.05, H= 597, N = 10.23.

Examples 2-9 were prepared by following the same general] procedure

detailed in Example 1.

EXAMPLE 2
Pyridine-3,5-dicarboxylic acid bis-(4-chloro-benzylamide); mp 224-225°C.

EXAMPLE 3
Pyridine-3,5-dicarboxylic acid bis-(3-chloro-benzylamide); mp 185-186°C.
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EXAMPLE 4
2-Methoxy-pyridine-3,5-dicarboxylic acid bis-[(1,3-benzodioxol-5-ylmethyl)-
amide]; MS: M+1 = 464.1; Microanalyzis (Co4H9 jN307-0.52 H20): Calcd:
C=60.97, H=4.70, N = 8.89. Found: C =60.92, H=4.33, N = 8.83.

EXAMPLE 5
Pyridine-3,5-dicarboxylic acid bis-(1,3-benzodioxol-5-yimethyl) ester;
mp 113-114°C,

EXAMFLE 6
Pyridine-3,5-dicarboxylic acid bis-(4-methoxy-benzylamide); mp 224-225°C.

EXAMPLE 7
Pyridine-3,5-dicarboxylic acid bis-[(1,3-benzodioxol-5-yimethyl)-amide];
mp 194-195°C.

EXAMPLE 8
Pyridine-2 4-dicarboxylic acid bis-[(1,3-benzodioxol-5-ylmethyl)-amide];
MS: M+1 = 434.1; Microanalysis (C23H]9N30g1.06 H>0): Caled: C = 61.05,

H=4.70, N = 9.29. Found: C = 61.01, H=4.64, N = 9.39,

EXAMPLE 9
Pyridine-3,5-dicarboxylic acid bis-(4-fluoro-benzylamide); mp 216-218°C.

EXAMPLE 10
2-Oxo-1,2-dihydro-pyridine-3,5-dicarboxylic acid bis-benzylamide

O”%I“O

N~ "OH

() 5-Benzylcarbamoyl-6-hydroxy-nicotinic acid
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aveas

NOH

To a suspension of 5-Benzylcarbamoyl-6-hydroxy-nicotinic acid methyl
ester in methanol (20ml) was added 5.2 ml (5.2 mmol) IN NaOH. The mixture
was heated to 50 °C and stirred overnight. Additional 1N NaOH was added (8.0
ml, 8.0 mmol). The mixture was heated to reflux for 6 hours. The mixture was
allowed to cool and was stirred overmnight. Methanol was removed by
concentrating st reduced pressure. The resulting residue was dissolved in H;O
and extracted with diethy! ether. The aqueous layer was acidified with 1M HCI -
and filtered. The solid product was washed with water and dried at reduced
pressure overnight at 55 °C. 1.2 g (85% yield). MS: m/z (APC], AP+) 373.0
[M]1*. CHN Analysis: Calcd: C, 61.76; H, 4.44; N, 10.29. Found: C, 61.41; H,
4.42; N, 9.98.

®)  5-Benzylcarbamoyl-6-hydroxy-nicotinic acid methyl ester

Aavane

NOH

To a mixture of 2-hydroxy-pyridine-3,5-dicarboxylic acid 5-methyl ester,
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDAC HCl
0.49g, 2.6 mmol),1-hydroxybenzotriazole hydrate (HOBT 0.35 g, 2.6 mmol), in
dimethylformamide (10 ml) was added benzylamine 0.27 g (2.6 mmol). The
mixture was stirred overnight at room temperature. Water was added (20 ml), and
the mixture was filtered. The solid product was slurried in hot ethyl acetate to give
0.17g (28% yield) of the title compound. MS: m/z (APCI, AP+) 287 [M]*. CHN
Analysis: C;sH4N2O, * 0.47 H20; Caled: C, 61.12; H, 5.11; N, 9.50. Found: C,
61.17; H, 4.81; N, 9.71. '

(¢) 2-Hydroxy-pyridine-3,5-dicarboxylic acid 5-methy] ester

P
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N”“~OH

To a suspension of 5.23 g (24.0 mmol) of 5- bromo-2-hydroxy-nicotinic
acid in 100 ml methanol in a 300 cubic centimeter (cc) Teflon-gasketed stainless
steal reactor was added triethyl amine (16.6 ml), followed by palladium acetate
(0.75 g , 3.31 mmol) and diphenylphosphino propane (DFFP, 2.13 g , 5.1 mmol).
The reactor was flushed with carbon monoxide then pressurized to 500 psi. The
mixture was maintained at 100 °C for 39.5 hours. The mixture was then cooled to
room temperature, and the reaction mixture was filtered using methanol as the
eluent. The filtrate was concentrated at reduced pressure. The residue was
partitioned between ethyl acetate and saturated agueous sodium bicarbonate. The
organic Jayer was extracted once again with saturated aqueous sodium
bicarbonate. The combined aqueous layers were acidified using concentrated
HCl. The resulting solid wes filtered, washed two times with water, slurried in
hot ethyl acetate, and filtered. The product was dried ovemight in a vacuum oven
at 55 °C. 2.8 g 59% yield. MS: m/z (APCI, AP+) 198 [MT". CHN Analysis:
Caled: C, 48.74; H, 3.58; N, 7.10. Found: C, 48.99; H, 3.45; N, 7.35.

(d) 5- Bromo-2-hydroxy-nicotinic acid
0

N°“OH

To a suspension of 5.0 g (35.9 mmol) of 2-hydroxy-nicotinic acid in 30 ml
acetic acid was added dropwise 7.5 g (46.7 mmol) bromine. The mixture was
maintained at 70 —80 °C overnight. The mixture was cooled and the acetic acid
was removed under reduced pressure. Water (100ml) was added and the product
was filtered and washed with water (3 x 100 ml). The solid was dried in a vacumm
oven at 65 °C for 48 hours to provide 6.1 g (78% yield) of the title compound.

£\

X
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MS: m/z (APCI, AP+) 219.0 [M]*. CHN Analysis: Caled: C, 33.06; H, 1.85; N,
6.42. Found: C, 32.91; H, 1.78; N, 6.23,

(e) 2-0x0-1,2-dihydro-pyridine-3,5-dicarboxylic acid bis-benzylamide
To a suspension of 5-benzylcarbamoyl-6-hydroxy-nicotinic acid 1.0 (3.67 mmol),
EDAC HCI 0.84g (4.4 mmol), HOBT 0.59 g (4.4 mmol), in dimethylformamide
(20 mL) was added benzylamine 0.47 g (4.4 mmol). The mixture was stirred
ovemight at room temperature. Water (20 mL) was added, and the reaction
mixture was filtered. The solid product was then slurried in hot ethyl acetate. 1.1
g (81% yield). MS: m/z (APCI, AP+) 362.2 (M]*. CHN Analysis: Caled: C,
69.79; H, 5.30; N, 11.63. Found: C, 69.49; H, 5.38; N, 11.64.

EXAMPLE 11
2-Methoxy-pyridine-3,5-dicarboxylic acid bis-benzylamide

saaeane

To a solution of 0.5 g (1.4 mmol) 2-Oxo-1,2-dihydro-pyridine-3,5-
dicarboxylic acid bis-benzylamide in 10 mL of N,N-dimethylformamide (DMF)
was added 0.25g (1.9 mmol) diisopropylethylamine amine followed by 0.19 g (1.4
mmo]) iodomethane. The resulting mixture was stirred overnight at room
temperature. The reaction mixture was diluted with water and extracted with ethyl
acetate (2 x 20 mL). The combined organic extracts were washed with saturated
agueous NaCl solution, and dried over MgSO,. The product was crystallized from
ethyl acetate, providing 0.24 g (46% yield) of the title compound. MS: m/z
(APCI, AP+) 376.3 [M']*. CHN Analysis: Calcd: C, 70.38; H, 5.64; N, 11.19.
Found: C, 70.05; H, 5.49; N, 10.89.

EXAMPLE 12
(3,5-Bis-benzylcarbamoyl-pyridin-2-yloxy)-acetic acid tert-butyl ester
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saarane
%ox

To a solution of 0.5 g (1.4 mmol) 2-Oxo-1,2-dihydro-pyridine-3,5-
dicarboxylic acid bis-benzylamide in 10 mL DMF was added 0.25g (1.9 mmol)
diisopropylethylamine followed by 0.27 g (1.4 mmol) tert-butyl bromo acetate .
The resulting mixture was stirred overnight at room temperature, then diluted with
water and extracted with ethyl acetate (2 x 20 ml). The combined organic extracts
were washed with saturated aqueous NaCl solution, and dried over MgSO4. The
product was crystallized from ethyl acetate to provide 0.37 g (56% yield) of the
title compound. MS: m/z (APCI, AP+) 476.3 [M'T". CHN Analyzis: Calcd: C,
68.20; H, 6.15; N, 8.84. Found: C, 67.81; H, 6.18; N, 8.69.

EXAMPLE 13
(3,5-Bis-benzylcarbamoyl-pyridin-2-yloxy)-acetic acid

m%:éj@

A solution of 0.25g (0.53 mmol) (3,5-Bis-benzylcarbamoyl-pyridin-2-
yloxy)-acetic acid tert-butyl ester in 10ml 50% trifluoroacetic acid in CHCls was

"~ stirred for 3 hours at room temperature. The reaction mixture was then

cancentrated at reduced pressure to obtain a solid. The solid was slurried in ethyl
acetate, filtered, washed with ethyl acetate, and then dried at 55 °C at reduced
pressure overnight. 0.15 g (68% yield) of the title compound. MS: m/z (APCI,
AP+) 420 [M]*. CHN Analysis: Calcd: C, 65.86; H, 5.05; N, 10.02. Found: C,
65.73; H, 5.08; N, 9.86.
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EXAMFPLE 14
General procedures to prepare invention compounds in the combinatorial
array
Resin Loading

Marshall resin (15.2 g, 21.25 mmol) was swollen in dichloromethane
(DCM) (300 mL) in & 500-mL resin tube. This process was slightly exothermic,
and caused the DCM to nearly boil. Once the mixture cooled, the tube was
capped, and agitated slowly for 5 minutes, with frequent venting. The DCM was
then decanted. This wash was repeated two additional times. The resin was then
resuspended in DCM (300 mL) and tricthylamine (TEA) (3.2 g, 32 mmol, 1.5 eq)
was added slowly. The resulting mixture was swirled for 5 minutes, then
isophthalic acid dichloride (17.2 g, 85 mmol, 4 eq) was added in one.portion. The
resin tube was capped and carefully secured in & wrist shaker, and inverted for
36 hours, '

After 36 hours, a slight darkening of the resin was noted. The reaction
solvent was drained and the resin washed three times with DCM (200 mL) and
two times with diethyl ether (200 mL). The resin was dried in vacuo for 24 hours.
Loading was determined both by weight gain and by total chloride determination.
(Nitrogen content showed <0.05% N and therefore the absence of TEA-CI).
Typical loading was 1.1 mmol/g.

Resin Distribution

A Miniblock resin loader was calibrated for each resin used in the
protocol. The weight in milligram of resin added per well was recorded, and the
number of millimoles per well of isophthalic acid dichloride was calculated. Using
this calibration and the loading for each resin, 0.15 mmaol of resin-bound
isophthalic acid dichloride was distributed to each reaction tube, The valve was
then closed on the block.

Amine Solution Preparation

An “A™ amine set (NHR4R5) was diluted to 0.5 M in DCM. A 02-M
solution of TEA in DCM (1.5 mL per reaction) was prepared. A 0.2-M solution
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of TEA in dioxane was also prepared (1.5 mL per reaction). A “*B" amine set
(NI-IR4R5) was diluted to 0.5 M in dioxane.

Addition of Amine “A”

The TEA solution in DCM (1.5 mL) containing was added to each reaction
tube, Next, using the Miniblock Map as a guide, the appropriate “A”™ amine
solution (315 pL, 1.05 eq) was added. The block was shaken for 24 hours, then
placed on a filtration station without a collection block and drained. The valve was
closed, and 2 mL DCM was added. The block was shaken for 2 minutes, and
again drained. The reaction block was stored under vacuum prior to use.

Addition of Amine “B” and Resin Cleavages

The TEA/dioxane solution (1.5 mL) was added to each reaction tube.
Next, using the Miniblock Map as a guide, the appropriate “B™ amine solution
(300 pL, 1.05 eq) was distributed. The reaction block was shaken for 72 hours,
then placed on a filtration station with a labeled collection block, and dmined. The
valve was closed and 2 mI. DCM was added. The reaction block was shaken for
2 minutes, then drained into collection tubes.

Anglysis .
‘The products in the tubes may be identified by loop mass spectrometry
after first evaporating the DCM from the MS samples.

Concentrate
Concentrate the crude samples in the Genevac.

The following compounds of Examples 14.1 t014.80, the structures of
which were confirmed by mass spectrometry, were prepared according to the
above-described combinatorial synthesis protocol.

14.1 Pyridine-2,4-dicarboxylic acid bis-(3-methoxy-benzylamide) APCI
(MS+1) 406.452,
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14.2

14.3

144

14.5
14.6

14.7

14.8

14.9

14.10

14.11

14.12

14.13

14.14

14.15

14.16

14.17

14.18

-33-

Pyridine-2,4-dicarboxylic acid bis-[(1,3-benzodioxol-5-ylmethyl)-amide],
APCI-(MS+1) 434.418.

Pyridine-2,4-dicarboxylic acid bis(2,4-dimethoxy-benzylamide) APCI-
(MS+1) 466.503.

Pyridine-2,4-dicarboxylic acid bis-(4-chloro-benzylamide) APCI-(MS+1)
415.29.

Pyridine-2,4-dicarboxylic acid bis-benzylamide APCI-(MS+1) 346.4.
Pyridine-2,4-dicarboxylic acid bis-[(naphthalen-1-ylmethyl)-amide],
APCI-{MS+1) 446.52.

Pyridine-2,4-dicarboxylic acid bis-[(2-p-tolyl-ethyl)-amide]}, APCI-
(MS+1) 402.507.

Pyridine-2,4-dicarboxylic acid bis-(4-methoxy-benzylamide) APCI-
(MS+1) 406.452.

Pyridine-2,4-dicarboxylic acid bis-(3-fluoro-benzylamide) APCI-(MS-1)
382.38.

Pyridine-2,4-dicarboxylic acid bis-(benzyl-ethyl-amide) APCI-(MS+1)
402.507.

Pyridine-2,4-dicarboxylic acid bis-{[2-(3 4-d:methoxy—phenyl)—ethyl]-
amide},, APCI-(MS+1) 494.557.

Pyridine-2,4-dicarboxylic acid bis-{ [2-(2-phenoxy-phenyl)—ethyl]—annde].,
APCIH{(MS+1) 558.647.

Pyridine-2 4-dicarboxylic acid bis-[(4-phenyl-butyl}-amide], APCI-
(MS+1) 430.561.

Pyridine-2 4-dicarboxylic acid bis-{[2-(4-methoxy-phenyl)-ethyl]-amide},,
APCI-(MS+1) 434.505.

Pyridine-2,4-dicarboxylic acid bis-{[2+(2-fluoro-phenyl)-ethyl}-amide},
APCI{MS+1) 410.434.

Pyridine-2,4-dicarboxylic acid bis-{ [2-(3-chloro-phenyl)-ethyl}-amide},
APCI(MS+1) 443.344,

Pyridine-2,4-dicarboxylic acid bis- { [2-(2,4-dimethyl-pheny])-ethyl]-
amide}, APCI-(MS+1) 430.561.

Pyridine-2 4-dicarboxylic acid bis-[(2-0-tolyl-ethyl)}-amide], APCI-
(MS+1) 402.507.
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Pyridine-2,4-dicarboxylic acid bis-{[2-(4-ethyl-phenyl)-ethyl]-amide},
APCI-(MS-+1) 430.561.
Pyridine-2,4-dicarboxylic acid bis-[(2-phenyl-propyl)-amide], APCI-
(MS-+1) 402.507.
Pyridine-2,4-dicarboxylic acid bis-[(1,2-diphenyl-ethyl)-amide], APCI-
(MS+1) 526.649.
Pyridine-2,4-dicarboxylic acid bis-(2,4-dichloro-benzylamide), APCI-
(MS+1)484.181.
Pyridine-2,4-dicarboxylic acid bis-[(biphenyl-2-yImethyl)-amide], APCI-
(MS+1) 498.595.
Pyridine-2,4-dicarboxylic acid bis-(3,4,5-trimethoxy-benzylamide), APCI-
(MS+1) 526.555.
Pyridine-2,4-dicarboxylic acid bis-(3-chloro-benzylamide), APCI-(MS+1)
415.29.
Pyridine-2,4-dicarboxylic acid bis-(3,5-<limethoxy-benzylamide), APCI-
(MS+1) 466.503.
Pyridine-2,4-dicarboxylic acid bis-(3,4-dimethoxy-benzylamide), APCI-
(MS+1) 466.503.
Pyridine-2,4-dicarboxylic acid bis-(ethyl-pyridin-4-ylmethyl-amide),
APCI-(MS-+1) 404.483.
Pyridine-2,4-dicarboxylic acid bis-[(2-pyridin-4-yl-ethyl)-amide], APCI-
(MS+1) 376.43.
Pyridine-2,4-dicarboxylic ecid bis-[(2-pyridin-3-yl-ethyl)-amide], APCI-
(MS+1) 376.43.
Pyridine-2 4-dicarboxylic acid bis-{ [2-(4-chloro-phenyl)-ethyl]-amide},
APCI-(MS+1) 443.344.
Pyridine-2,4-dicarboxylic acid bis-[(pyridin-4-ylmethyl)-amide], APCI-
(MS+1) 348.376.
Pyridine-2.4-dicarboxylic acid bis-(3,5-bis-trifluoromethyl-benzylamide),
APCI-(MS+1) 618.389,
Pyridine-2,4-dicarboxylic acid bis-(2,3-dimethoxy-benzylamide), APCI-
(MS+1) 466.503.

PCT/IBO20034S /4 & .}_ ‘
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Pyridine-2,4-dicarboxylic acid bis-(3-trifluoromethyl-benzylamide),
APCI(MS+1) 482.394.
Pyridine-2,4-dicarboxylic acid bis<{2-trifluoromethoxy-benzylamide),
APCI-(MS+1) 514.392.
Pyridine-2 4-dicarboxylic acid bis-(3-difluoromethoxy-benzylamide),
APCI(MS+1) 478.412.
Pyridine-2,4-dicarboxylic acid bis-(2-difluoromethoxy-benzylamide),
APCI-{MS+1) 478.412.
Pyridine-2,4-dicarboxylic acid bis-(4-fluoro-3-trifluoromethyl-
benzylamide), APCI-(MS+1) 518.375.
Pyridine-2,4-dicarboxylic acid bis-(2-methoxy-benzylamide), APCI-
(MS+1) 406.452.
Pyridine-2,4-dicarboxylic acid bis-{[2-(3-ethoxy-phenyl)-ethyl]-amide},
APCI{MS+1) 462.559.
Pyridine-2,4-dicarboxylic acid bis~(3-chloro-4-fluoro-benzylamide),
APCI(MS+1) 451.27.
Pyridine-2,4-dicarboxylic acid bis-(2,4-difluoro-benzylamide), APCI-
(MS+1) 418.361.
Pyridine-2,4-dicarboxylic acid bis-(4-amino-benzylamide), APCI-(MS+1)
376.43.
Pyridine-2,4-dicarboxylic acid bis-(2-methyl-benzylamide), APCI{(MS+1)
374.454.
Pyridine-2,4-dicarboxylic acid bis-{ [bis-(4-methoxy-phenyl)-methyl]-
amide}, APCI-(MS+1) 618.698.
Pyridine-2,4-dicarboxylic acid bis-[(3,3-diphenyl-propyl)-amide], APCI-
(MS+1) 554.702.
Pyridine-2.4-dicarboxylic acid bis-[(I-methyl-3-phenyl-propyl)-amide],
APCI{MS+1) 430.561.
Pyridine-2.4-dicarboxylic acid bis-[(3,4-dimethoxy-phenyl)-amide], APCI-
(MS-+1) 438.45.
Pyridine-2,4-dicarboxylic acid bis-(2-fluoro-benzylamide), APCI-MS+1)
382.38.
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Pyridine-2 4-dicarboxylic acid bis-[(3-imidazol-1-yl-propyl)-amide],
APCI-(MS+1) 382.438.
Pyridine-2,4-dicarboxylic acid bis-(2-chloro-benzylamide), APCI-(MS+1)
415.29.
Pyridine-2,4-dicarboxylic acid bis-(2-trifluoromethyl-benzylamide),
APCI(MS+1) 482.3%4.
Pyridine-2,4-dicarboxylic acid bis-(4-methyl-benzylamide), APCI-(MS-+1)
374.454.
Pyridine-2,4-dicarboxylic acid bis-{[2-(3-methoxy-phenyl)-ethyl]-amide},
APCI(MS+1) 434.505.
Pyridine-2 4-dicarboxylic acid bis-[(1-phenyl-ethyl)-amide], APCI-
(MS+1) 374.454.
Pyridine-2,4-dicarboxylic acid bis-[(pyridin-3-ylmethyl)-amide], APCI-
(MS+1) 348.376.
Pyridine-2,4-dicarboxylic acid bis-[(4-ethoxy-phenyl)-amide], APCI-
(MS+1) 406.452.
Pyridin_e—2.4-dicarboxylic acid bis-(phenethyl-amide), APCI-{(MS+1)
374.454.
Pyridine-2,4-dicarboxylic acid bis-[(thiophen-2-ylmethyl)}-amide], APCI-
(MS+1) 358.456. .
Pyridine-2 4-dicarboxylic acid bis-(4-triflucromethyl-benzylamide),
APCI-(MS+1) 482.394.
Pyridine-2,4-dicarboxylic acid bis-{(5-methyl-furan-2-ylmethyl)-amide],
APCI(MS-+1) 354.376.
Pyridine-2 4-dicarboxylic acid bis-{[1-(4-fluoro-phenyl)-ethyl}-amide},
APCI-(MS+1) 410.434, '
Pyridine-2 4-dicarboxylic acid bis-(2-amino-benzylamide), APCI-(MS+1)
376.43.
Pyridine-2,4-dicarboxylic acid bis-[{1-naphthalen-1-yl-ethyl)-amide],
APCI(MS+1) 474.573.
Pyridine-2,4-dicarboxylic acid bis-{[2-(4-hydroxy-phenyl)-ethyl]-amide},
APCI-(MS+1) 406.452.
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Pyridine-2,4-dicarboxylic acid bis-(3-trifluoromethoxy-benzylamide),
APCI-(MS+1) 514.392.
Pyridine-2,4-dicarboxylic acid bis-{[1-(3-methoxy-phenyl)-cthyl}-amide},
APCI{(MS+1) 434.505.
Pyridine-2,4-dicarboxylic acid bis-[(1-phenyl-propyl)-amide], APCI-
(MS+1) 402.507.
Pyridine-2,4-dicarboxylic acid bis-{[2-(2-methoxy-phenyl)-cthyl]-amide],
APCI(MS+1) 434.505.
Pyridine-2 4-dicarboxylic acid bis-{[2-{3-trifluoromethyl-phenyl)-ethyl]-
amide}, APCI-(MS+1) 510.448.
Pyridine-2,4-dicarboxylic acid bis-indan-1-ylamide APCI-{MS+1)
398.476.
Pyridine-2 4-dicarboxylic acid bis-indan-1-ylamide APCI-(MS+1)
398.476.Pyridine-2,4-dicarboxylic acid bis-(3,4-dichloro-benzylamide),
APCI(MS+1) 484.18.
Pyridine-2 4-dicarboxylic acid bis-[(2-eﬂ10:§y-eﬂ1yl)-amide]. APCI-

(MS+1) 310.364.

Pyridine-24-dicarboxylic acid bis-{[2-(4-bromo-phenyl)-ethyl}-amide},
APCI-(MS+1) 532.246.

Pyridine-2,4-dicarboxylic acid bis-[(2-pyridin-2-yl-ethyl)-amide], APCI-
(MS+1) 376.43. -

Pyridine-2 4-dicarboxylic acid bis-[(2-thiophen-2-yl-ethyl)-amide], APCI-
(MS+1) 386.51.

Pyridine-2,4-dicarboxylic acid bis-{[2-(5-methoxy-1H-indol-3-yl)-ethyl]-
amide}, APCI-(MS+1) 512.579.

Pyridine-2,4-dicarboxylic acid bis-{[2-(1H-indol-3-yl)-ethyl}-amide},
APCI-(MS+1) 452.527.

Pyridine-2,4-dicarboxylic acid bis-(3,5-dichloro-benzylamide), APCI-
(MS+1) 484.18.

The invention compounds of Formula I have been evaluated in standard

assays for their sbility to inhibit the catalytic activity of various MMP enzymes.
The assays used to evaluate the biological activity of the invention compounds are
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well known and routinely used by those skilled in the study of MMP inhibitors
and their use to treat clinical conditions.

The assays measure the amount by which a test compound reduces the
hydrolysis of a thiopeptolide substrate catalyzed by a matrix metalloproteinase
enzyme. Such assays are described in detail by Ye et al., in Biochemistry,
1992;31(45):11231-11235, which is incorparated herein by reference.

Thiopeptolide substrates show virtually no decomposition or hydrolysis at
or below neutral pH in the absence of a matrix metalloproteinase enzyme. A
typical thiopeptolide substrate commonly utilized for assays is Ac-Pro-Leu-Gly-
thioester-Leu-Leu-Gly-OFEt. A 100-uL assay mixture will contain 50 mM of N-2-
hydroxyethylpiperazine-N'-2-ethanesulfonic acid buffer (“HEPES™) at pH 7.0,

10 mM CaCly, 100 uM thiopeptolide substrate, and 1 mM 5,5’-dithio-bis-(2-nitro-
benzoic acid) (DTNB). The thiopeptolide substrate concentration may be varied
from, for example, 10 to 800 UM to obtain Km and Kcat values. The change in
absorbance at 405 nm is monitored on a Thermo Max microplate reader
(Molecular Devices, Menlo Park, CA) at room temperature (22°C). The
calculation of the amount of hydrolysis of the thiopeptolide substrate is based on
Eq12 = 13600 M-1 cm1 for the DTNB-derived product 3-carboxy-
4-nitrothiophenoxide. Assays are carried out with and without matrix
metalloproteinase inhibitor compounds, and the amount of hydrolysis is compared
for a determination of inhibitory activity of the test compounds.

Representative compounds have been evaluated for their ability to inhibit
various matrix metalloproteinase enzymes. The results are summarized in Tables
1 and 2 below. Table 1 below presents inhibitory activity for compounds from
various classes. Table 2 summarizes the date for the compounds that were
prepared according to the combinatorial protocol described in Example 14, In the
tables, MMP-1 refers to full-length interstitial collagenase; MMP-3 refers to the
catalytic domain of stromelygin-1; MMP-13 refers to the catalytic domain of
collagenase 3. Test compounds were evaluated at various concentrations to
determine their respective IC5q values. In Tables 1 and 2, the IC5q values are the

nanomolar and micromolar concentrations, respectively, of compound required to
cause a 50% inhibition of the hydrolytic activity of the respective enzyme,

PCT/IBO20034S gﬁ\
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TABLE 1
Example No. MMP-1 MMP-3 MMP-13
ICs0 (nM) IC50 (nM) IC50 (nM)
1 Nt Nt 35
2 Nt Nt 100,000
3 Nt Nt 30,000
4 Nt Nt 230
5 Nt Nt 470
6 Nt Nt 8,700
7 30,000 100,000 2,300
8 Nt Nt 14
9 Nt Nt 100,000
Nt = Not tested.
TABLE 2
Compound by Example Number With Corresponding IC50 Data
Example No. MMP-13
1C50 CD/Human (uM)

14.1 0.038

142 0.033

143 100

144 0.3

14.5 0.29

14.6 30

14.7 100

14.8 0.13

149 0.18

14.10 100

i4.11 100

14.12 30

14.13 100
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Table 2 (cont’d)
Compound by Example Number With Corresponding IC50 Data
Example No. IC50 CD/
Human (uM)

14.14 100
14.15 100
14.16 100
14.17 100
14.18 100
14.19 30
14.20 100
14.2] 30
14.22 30
14.23 30
14.24 100
14.25 0.074
14.26 100
14.27 100
14.28 100
14.29 : 100
14.30 " 100
14.31 100
14.32 2
14.33 100
14.34 100
14,35 0.31
14.36 100
14.37 0.26
14.38 100
14.39 0.28
14.40 100

14.41 100
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Table 2 (cont'd)
Campound by Example Number With Corresponding IC50 Data
Example No. IC50 CD/
Human (uM)
14.42 0.04
1443 100
14.44 70
14.45 100
14.46 30
14.47 30
14.48 100
14,49 100
14.50 84
14.51 100
14.52 100
14.53 100
14.54 1.5
14.55 100
14.56 100
14.57 ' 34
14.58 100
14.59 ' 100
14.60 13
14.61 30
14.62 88
14.63 100
14.64 100
14.65 30
14,66 30
14.67 4
14.68 100

1469 . 100
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Table 2 (cont’d)

Compound by Example Number With Corresponding IC50 Data

Exampie No. IC50 CD/
Human (uM)

14.71 100
14.72 100
14.73 0.44
14.74 100
14.75 100
14.76 100
14.77 100
14,78 - 30
14.79 30
14.80 30

The foregoing data establish that the invention compounds of the invention
are potent inhibitors of MMP enzymes and are especially useful due to their
selective inhibition of MMP-13. Because of this potent and selective inhibitory
activity, the invention compounds are e__specially useful to treat discases mediated
by the MMP enzymes, and particularly those mediated by MMP-13.

Administration of an invention compound of Formula I, or a

pharmaceutically acceptable salt thereof, to a mammal to treat the diseases

mediated by MMP enzymes is preferably, although not necessarily, accomplished
by administering the compound, or the salt thereof, in a pharmaceutical dosage
form.

The compounds of the present invention can be prepared and administered
in a wide variety of oral and parenteral dosage forms. Thus, the compounds of the
present invention can be administered by injection, that is, intravenously,
intramuscularly, intracutaneously, subcutaneously, intraduodenally, or
intraperitoneally. Also, the compounds of the present invention can be
administered by inhalation, for example, intranasally. Additionally, the
compounds of the present invention can be administered transdermally. It will be



10

15

25

30

WO 12164568 PCT/IBO2/0034S 6(0

-43-
obvious to those skilled in the art that the following dosage forms may comprise
as the active component, either a compound of Formnla I or a corresponding
pharmacentically acceptable salt of a compound of Formula L The active
compound generally is present in a concentration of about 5% to about 95% by
weight of the formulation.

For preparing pharmaceutical compositions from the compounds of the
present invention, pharmaceutically acceptable carriers can be either solid or
liquid. Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersibie granules. A solid carrier can be one or more
substances that may also act as diluents, flavoring agents, solubilizers, lubricants,
suspending agents, binders, preservatives, tablet disintegrating agents, or an
encapsulating material.

In powders, the carrier is a fincly divided solid that ig in a mixture with the
finely divided active component.

In tablets, the active component is mixed with the carrier having the
necessary binding properties in suitable propartions and compacted in the shape
and size desired.

‘The powders and tablets preferably contain from 5% or 10% to about 70%
of the active compound. Suitable carriers are magnesium carbonate, magnesium
stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa
butter, and the like. The term “preparation” is intended to include the formulation
of the active compound with encapsulating material as a carrier providing a
capsule in which the active component, with or without other carriers, is
surrounded by a carrier, which is thus in association with it. Similarly, cachets and
lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges can
be used as golid dosage forms suitable for oral administration.

For preparing suppositories, a low melting wax, such as a mixture of fatty
acid glycerides or cocoa butter, is first melted and the active component is
dispersed homogeneously therein, as by stirring. The molten homogenous mixture
is then poured into convenient sized molds, allowed to cool, and thereby to
solidify.
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Liguid form preparations include solutions, suspensions, and emulsions,
for example, water or water propylene glycol solutions. For parenteral injection,
liquid preparations can be formulated in solution in aqueous polyethylene glycol
solution.

Agqueous solutions suitable for oral use can be prepared by dissolving the
active component in water and adding suitable colorants, flavors, stabilizing, and
thickening agents as desired.

Aqueous suspensions suitable for oral use can be made by dispersing the
finely divided active component in water with viscous material, such as natural or
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and
other well-known suspending agents.

Also included are solid form preparations that are intended to be
converted, shortly before use, to liquid form preparations for oral administration.
Such liquid forms include solutions, suspensions, and emulsions. These
preparations may contain, in addition to the active component, colorants, flavors,
stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners,
solubilizing agents, and the like.

The pharmaceutical preparation is preferably in unit dosage form. In such
form, the preparation is subdivided into unit doses containing appropriate
quantities of the active component. The unit dosage form can be a packaged
preparation, the package containing discrete quantities 6f preparation, such as
packeted tablets, capsules, and powders in vials or ampoules. Also, the unit
dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can be the
appropriate number of any of these in packaged form.

The quantity of active component in a unit doge preparation may be varied
or adjusted from 1 to 1000 mg, preferably 10 to 100 mg accarding to the particular
application and the potency of the active component. The composition can, if
desired, also contain other compatible therapeutic agents.

In therapeutic use as agents to inhibit a matrix metalloproteinase enzyme
for the treatment of atherosclerotic plague rupture, aortic aneurism, heart failure,
restenosis, periodontal disease, comeal ulceration, cancer metastasis, tumor
angiogenesis, arthritis, or other autoimmune or inflammatory disorders dependent
upon breakdown of connective tissue, the compounds utilized in the
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pharmaceutical method of this invention are administered at a dose that is
effective to inhibit the hydrolytic activity of one or more matrix metalloproteinase
enzymes. The initial dosage of about 1 mg/kg to sbout 100 mg/kg daily will be
effective. A daily dose range of about 25 mg/kg to about 75 mg/kg is preferred.
The dosages, however, may be varied depending upon the requirements of the
patient, the severity of the condition being treated, and the compound being
employed. Determination of the proper dosage for a particular situation is within
the skill of the art. Generally, treatment is initiated with smaller dosages that are
less than the optimum dose of the compound. Thereafter, the dosage is increased
by small increments until the optimum effect under the circumstance is reached.
For convenience, the total daily dosage may be divided and administered in
portions during the day if desired. Typical dosages will be from about 0.1 mg/kg
to about 500 mg/kg, and ideally about 25 mg/kg to about 250 mg/kg, such that it
will be an amount that is effective to treat the particular disease being prevented or
controlled.

The following examples illustrate typical pharmaceutical compositions

provided by the invention.

Composition Example 1
Tablet Formulation
Ingredient Amount (mg)
Compound of Example 1 25
Lactose 30
Cornstarch (for mix) 10
Cornstarch (paste) 10
Magnesium stearate (1%) 5
Total 100

The pyridine amide of Example 1, lactose, and cornstarch (for mix) are
blended to uniformity. The cornstarch (for paste) is suspended in 200 mL of water
and heated with stirring to form a paste. The paste is used to granulate the mixed
powders. The wet granules are passed through a No. 8 hand screen and dried at

4
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80°C. The dry granules are lubricated with the 1% magnesium stearate and
pressed into a tablet. Such tablets can be administered to a human from one to four
times a day for treatment of atherosclerosis and arthritis.

Composition Example 2
Preparation for Oral Solution
Ingredient Amount
Compound of Example 4 400 mg
Sorbitol solution (70% N.F.) 40 mL
Sodium benzoate 20 mg
Saccharin Smg
Red dye 10 mg
Cherry flavor 20 mg
Distilled water g.s. 100 mL

'I'_he sorbitol solution is added to 40 mL of distilled water, and the pyridine
amide of Example 4 is dissolved therein. The saccharin, sodium benzoate, flavar,
and dye are added and dissolved. The volume is adjusted to 100 mL with distilled
water. Each milliliter of syrup contains 4 mg of invention compound.

Composition Example 3
Parenteral Solution

In a solution of 700 mL of propylene glycol and 200 ml. of water for
injection is suspended 20 g of the compound of Example 9. After suspension is
complete, the pH is adjusted to 6.5 with 1N sodium hydroxide, and the volume is
made up to 1000 mL with water for injection. The formulation is sterilized, filled
into 5.0-mL ampoules each containing 2.0 mL, and scaled under nitrogen.

As matrix metalloproteinase inhibitors, the compounds of the invention are
useful as agents for the trearment of multiple sclerosis. They are also useful as
agents for the treatment of atherosclerotic plaque rupture, restenosis, periodontal
disease, comeal ulceration, treatment of burns, decubital ulcers, wound repair,
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heart failure, cancer metastasis, tumor angiogenesis, arthritis, and-other
inflammatory disorders-dependent upon tissue invasion by leukocytes.
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What is claimed is:

A method for inhibiting matrix metalloproteinase enzymes in a mammal
comprising administering an MMP inhibiting amount of a compound of
Formula I

r2
- Rl
B ! N A I
] ﬁ -
E B
or a pharmaceutically acceptable sait thereof,

wherein:

R1 and R2 independently are hydrogen, halo, hydroxy, C-Cg alkyl,
C1-Cg alkoxy, C9-Cg alkenyl, Co-Cg alkynyl, NO, NR4R3, CN,
or CF3;

E is independently O or S;

A and B independently are OR# or NR4RS;

R4 and RS independently are H, C;-Cg alkyl, Co-Cg alkenyl, Co-Cg
alkynyl, (CHy);, aryl, (CHg)y, cycloalkyl, (CH3),, heteroaryl, or R4
and R when taken together with the nitrogen to which they are
attached complete a 3- to 8-membered ring containing carbon
atoms and optionally containing a heteroatom selected from O, S,

or NH, and optionally substituted or unsubstituted;
n is an integer from 0 to 6.

A method for inhibiting matrix metalloproteinase enzymes in 8 mammal
comprising administering an MMP inhibiting amount of a compound of
Formula IT
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R2
N R!
rto Ml _ort .
0 0

or a pharmaceutically acceptable salt thereof,

wherein R1 and R2 independently are hydrogen, halo, hydroxy, C1-Cg
alkyl, C;-Cg alkoxy, Co-Cg alkenyl, C5-Cg alkynyl, NOo,
NRAR3, CN, or CF3; and

each R4 ig independently H, C1-Cg alkyl, C»-Cg alkenyl, C3-Cg alkyny!,
(CH»),, aryl, (CH3),, cycloalkyl, (CH);, heteroaryl; or

A method for inhibiting matrix metalloproteinase enzymes in 8 mammal
comprising administering an MMP inhibiting amount of 2 compound of
Formula IIT
2
r!

=
N N—RIR?

RN

or a pharmaceutically acceptable salt thereof,

wherein R1 and R2 independently are hydrogen, halo, hydroxy, C1-Cg
alkyl, C}-Cg alkoxy, Cp-Cg alkenyl, C3-Cg alkynyl, NO»,
NR4R5, CN, or CF3;

R4 and R independently are H, C;-Cg alkyl, C2-Cg alkenyl, C7-Cg
alkynyl, (CH2)y, aryl, (CHa)y cycloalkyl, (CH2)y, heteroeryl,
wherein each CHj is optionally substituted by one or mare C3-Cg

alkyl, or R4 and R when taken together with the nitrogen to which
they are attached complete a 3- to 8-membered ring conteining
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carbon atoms and optionally containing a heteroatom selected from
0, S, or NH, and optionally substituted or unsubstituted; or

A methad for inhibiting matrix metalloproteinase enzymes in a mammal
comprising administering an MMP inhibiting amount of a compound of

Formula IV
R2
RS R! 8
L X R v
; 1@— a0 ~ O—(CHQ)“_@ 9
R R
O O

or a pharmaceutically acceptable salt thereof,
whereinn is 0 to 6;

R! and R2 independently are hydrogen, halo, hydroxy, C1-Cg alkyl,
C}-Cg alkoxy, C-C¢ alkenyl, C2-Cg alkynyl, NOg, NR4R3, CN, or CFs;
and R6, R7, R8, and RY independently are hydrogen, halo, C1-Cg alkyl,
C}-Cg alkoxy, nitro, or NHy; or

A method for inhibiting matrix metalloproteinase enzymes in a mammal
comprising administering an MMP inhibiting amount of a compound of

Formula V

R2

Rl
=
Ar —(CH,), |~ ~(CH,), — Ar
O 0 v

or a pharmaceutically acceptable aelt thereof,
wherein n is 0 to 6;

R! end R independently are hydrogen, halo, hydroxy, C-Cg alkyl,
C1-Cg alkoxy, C2-Cg alkenyl, Co-Cg alkynyl, NOg, NR4R3, CN,
or CF3;
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R?is H or C1-Cg alkyl;
Each Ar is independently aryl or Het, wherein aryl is phenyl or substituted
phenyi;

Het is an unsubstituted or substituted heteroaryl group.

A compound of Formula I

or a pharmaceutically acceptable salt thereof,

wherein

R! and R2 independently are hydrogen, halo, hydroxy, C1-Cg alkyl,
C1-Cg alkoxy, Co-Cg alkenyl, C3-Cg alkynyl, NO9, NR4R5, CN,
or CF3;

E is independently O or S;

A and B independently are OR# or NR4RS5;

R4 and RS independently are H; C;-Cg alkyl, Co-Cg alkenyl, Cp-Cg
alkynyl, (CHp)y, aryl, (CH2)y, cycloalkyl, (CHy)p, heteroaryl, or R4
and R when taken together with the nitrogen to which they are
attached complete a 3- to 8-membered ring containing carbon
atoms and optionally containing a heteroatom selected from O, S,

or NH, and optionally substituted or unsubstituted;
1 is an integer from 0 to 6.

A compound of Formula I
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R2

R Rl
N
4 | 4 I
RO P OR
O O

or a pharmaceutically acceptable salt thereof,
wherein R1 and R? independently are hydrogen, halo, hydroxy, C1-Cg
alkyl, Cy-Cg alkoxy, C2-Cg alkenyl, C2-Cg alkynyl, NO2,
5 NR4RS, CN, or CF3; and
each R4 is independently H, C;-Cg alkyl, C3-Cg alkenyl, Cp-Cg alkynyl,
(CHp)y, aryl, (CH2)y, cycloalkyl, (CH2), heteroaryl; or

A compound of Formula Il
R2
RI
i D 5 o
RIRI—N = —r4Rr
10 or a pharmaceutically acceptable sait thereof,

wherein R! and R2 independently are hydrogen, halo, hydroxy, C1-Cg
alkyl, C1-Cg alkoxy, C2-Cg alkenyl, C3-Cg alkynyl, NOp,
R# and R independently are H, C}-Cg alkyl, C-Cg alkenyl, C2-Cg
15 alkynyl, (CH2),, aryl, (CH2)p, cycloalkyl, (CH2)y, heteroaryl,
wherein each CH is optionally substituted by one or more C1-Cg
alkyl, or R4 and R when taken together with the nitrogen to which
they are attached complete a 3- to 8-membered ring containing

carbon atoms and optionally containing a heteroatom selected from
20 O, S, or NH, and optionally substituted or unsubstituted; or



10

15

20

WO 0120064568 PCT/IBO2/0034S

-53-
A compound of Formula IV
R2
RS R}

N ' RS v
Do L oan

o o
or 2 pharmaceutically acceptable salt thereof,

wherein n ig 0 to 6;

R! and R2 independently are hydrogen, halo, hydroxy, C1-Cg alkyl,
C}-Cg alkoxy, Co-Cg alkenyl, C3-Cg alkynyl, NO,, NR4R3, CN, or CF3;
and R6, R7, R8, and RY independently are hydrogen, halo, C}-Cg alkyl,
C1-Cg alkoxy, nitro, or NH2; or

A compound of Formula V
R2
rl
=
A — (g, A Nu-(c), — ar
o . O v
or a pharmaceutically acceptable salt thereof,

wherein n ig 0 to 6;

R1 and R2 independently are hydrogen, halo, hydroxy, C;-Cg alkyl,
C;-Cg alkoxy, C9-Cg alkenyl, C2-Cg alkynyl, NO9, NR4R5, CN,
or CF3;

R® is H or C;-Cg alkyl;

Each Ar is independently aryl or Het, wherein aryl is phenyl or substituted

phenyl;
Het is an unsuobstituted or substituted heteroaryl group.

A compound selected from:
Pyridine-2,4-dicarboxylic acid bis-(3-methoxy-benzylamide);
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Pyridine-3,5-dicarboxylic acid bis-(4-chloro-benzylamide);

Pyridine-3,5-dicarboxylic acid bis-(3-chloro-benzylamide);

2-Methoxy-pyridine-3,5-dicarboxylic acid bis-[(1,3-benzodioxo]-5-
ylmethyl)-amide];

Pyridine-3,5-dicarboxylic acid bis-(1,3-benzodioxol-5-ylmethyl)
ester;

Pyridine-3,5-dicarbaxylic acid bis-(4-methoxy-benzylamide);

Pyridine-3,5-dicarboxylic acid bis-{(1,3-benzodioxol-5-ylmethyl)-
amide];

Pyridine-2,4-dicarboxylic acid bis-[(l,S-benzodioxol-S—ylmeﬂlyl)-_
amide];

Pyridine-3,5-dicarboxylic acid bis-(4-fluoro-benzylamide);

Pyridine-3,5-dicarboxylic acid, (4-chloro-benzylamide), [(1,3-
benzodioxol-3-ylmethyl)-amide];

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), [(1,3-
benzodioxol-5-ylmethyl)}-amide];

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), (4-
methoxy-benzylamide);

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), (3-
methoxy-benzylamide);

Pyridine-3,5-dicarboxylic acid, (4-carborhethoxy-benzylamide), (3-
methoxy-benzylamide);

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), (3-
pyridylmethylamide);

Pyridine-3,5-dicarboxylic acid, (4-carboxy-benzylamide), (3-
thiophenemethylamide);

Pyridine-3,5-dicarboxylic acid, (2,1,3-benzothiadiazol-5-ylmethyl)
amide, [(1,3-benzodioxol-5-ylmethyl)-amido];

Pyridine-3,5-dicarboxylic acid, (2,1,3-benzooxadiazol-5-yimethyl)
amide, [(1,3-benzodioxol-5-ylmethyl)-amide];

Pyridine-3,5-dicarboxylic acid, (2,1,3-benzothiadiazol-5-ylmethyl)
amide, (4-methoxy-benzylamide);

Ko
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Pyridine-3,5-dicarboxylic acid, (2,1,3-benzothiadiazol-5-ylmethyl)
amide, (3-methoxy-benzylamide);

Pyridine-3,5-dicarboxylic acid bis-(1,3-benzodioxol-5-ylmethyl)
ester;

2-Methoxy-pyridine-3,5-dicarboxylic acid bis-[(1,3-benzodioxol-5-
ylmethyl)-amide];

2-Ethoxy-pyridine-3,5-dicarboxylic acid bis-[(1,3-benzodioxol-5-
ylmethyl)-amide];

2-0x0-1,2-dihydro-pyridine-3,5-dicarboxylic acid bis-
benzylamide;

2-Methoxy-pyridine-3,5-dicarboxylic acid bis-benzylamide;

(3,5-Bis-benzylcarbamoyl-pyridin-2-yloxy)-acetic acid tert-butyl
ester;

(3,5-Bis-benzylcarbamoyl-pyridin-2-yloxy)-acetic acid;

Pyridine-2 4-dicarboxylic acid bis~(3-methoxy-benzylamide);

Pyridine-2 4-dicarboxylic acid bis-[(1,3-benzodioxol-5-ylmethyl)-
amide];

Pyridine-2 4-dicarboxylic acid bis-(2,4-dimethoxy-benzylamide);

Pyridine-2 4-dicarboxylic acid bis-(4-chloro-benzylamide);

Pyridine-2 4-dicarboxylic acid bis-benzylamide;

Pyridine-2 4-dicarboxylic acid bis-[(naphthalen-1-ylmethyl)-
amide];

Pyridine-2,4-dicarboxylic acid bis-[(2-p-tolyl-ethyl)-amide];

Pyridine-2 4-dicarboxylic acid bis-(4-methoxy-benzylamide);

Pyridine-2,4-dicarboxylic acid bis-(3-fluoro-benzylamide);

Pyridine-2,4-dicarboxylic acid bis-(benzyl-ethyl-amide);

. Pyridine-2 4-dicarboxylic acid bis-{ [2-(3,4-dimethoxy-phenyl)-

ethyl]-amide};

Pyridine-2,4-dicarboxylic acid bis-{[2-(2-phenoxy-phenyl)-ethyl])-
amide};

Pyridine-2,4-dicarboxylic acid bis-[(4-phenyl-butyl)-amide];

Pyridine-2,4-dicarboxylic acid bis-{ [2-(4-methoxy-phenyl)-ethyl]-
amide};

PCT/BO2/0034S %
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Pyridine-2 4-dicarboxylic acid bis-{ [2-(2-fluoro-phenyl)-ethyl]-
amide};

Pyridine-2 4-dicarboxylic acid bis-{ [2-(3-chloro-phenyl)-ethyl]-
amide}; '

Pyridine-2 4-dicarboxylic acid bis-{ [2-(2,4-dimethyl-phenyl)-
ethyl]-amide};

Pyridine-2,4-dicarboxylic acid bis-[(2-0-tolyl-ethyl)-amide];

Pyridine-2,4-dicarboxylic acid bis-{[2-(4-cthyl-phenyl)-ethyl]-
amide};

Pyridine-2 4-dicarboxylic acid bis-[(2-phenyl-propyl)-amide];

Pyridine-2,4-dicarboxylic acid bis-[(1,2-diphenyi-ethyl)-amide];

Pyridine-2,4-dicarboxylic acid bis~(2.4-dichloro-benzylamide);

Pyridine-2,4-dicarboxylic acid bis-[(biphenyl-2-ylmethyl)-amide];

Pyridine-2,4-dicarboxylic acid bis-(3,4,5-trimethoxy-benzylamide);

Pyridine-2,4-dicarboxylic acid bis-(3-chloro-benzylamide);

Pyridine-2,4-dicarboxylic acid bis-(3,5-dimethoxy-benzylamide);

Pyridine-2,4-dicarboxylic acid bis-(3,4-dimethoxy-benzylamide};

Pyridine-2,4-dicarboxylic acid bis-{cthyl-pyridin-4-yimethyl-
amide);

Pyridine-2,4-dicarboxylic acid bis-[(2-pyridin—4-yl-ethyl)-amide];

Pyridine-2,4-dicarboxylic acid bis-[(2-pyridin-3-yl-ethyl)-amide];

Pyridine-2,4-dicarboxylic acid bis-{ [2-(4-chloro-phenyl)-ethyl])-
amide};

Pyridine-2,4-dicarboxylic acid bis-[(pyridin-4-ylmethyl)-amide];

Pyridine-2 4-dicarboxylic acid bis-(3,5-bis-trifluoromethyl-
benzylamide);

Pyridine-2 4-dicarboxylic acid bis-(2,3-dimethoxy-benzylamide);

Pyridine-2,4-dicarboxylic acid bis-(3-trifluoromethyi-
benzylamide);

Pyridine-2 4-dicarboxylic acid bis-(2-triflusromethoxy-
benzylamide);

Pyridine-2 4-dicarboxylic acid bis~(3-difluoromethoxy-
benzylamide);

PCT/IBO2/00345 g
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Pyridine-2,4-dicarboxylic acid bis-(2-difluoromethoxy-
benzylamide);

Pyridine-2,4-dicarboxylic acid bis-(4-fluoro-3-triflucromethyl-
benzylamide);

Pyridine-2 4-dicarboxylic acid bis-(2-methoxy-benzylamide);

Pyridine-2 4-dicarboxylic acid bis-{[2-(3-ethoxy-phenyl)-ethyl]-
amide};

Pyridine-2,4-dicarboxylic acid bis-(3-chloro-4-fluoro-
benzylamide);

Pyridine-2,4-dicarboxylic acid bis-(2,4-difluoro-benzylamide);

Pyridine-2,4-dicarboxylic acid bis-(4-amino-benzylamide);

Pyridine-2,4-dicarboxylic acid bis-(2-methyl-benzylamide);

Pyridine-2,4-dicarboxylic acid bis-{ [bis-(4-methoxy-phenyl)-
methyl]-amide};

Pyridine-2,4-dicarboxylic acid bis-[(3,3-diphenyl-propyl)-amide];

Pyridine-2,4-dicarboxylic acid bis-[(1-methyl-3-phenyl-propyl)-
amide];

Pyridine-2,4-dicarboxylic acid bis-[(3,4-dimethoxy-phenyl)-
amide];

Pyridine-2 4-dicarboxylic acid bis<(2-fluoro-benzylamide);

Pyridine-2 4-dicarboxylic acid bis-[(3-iniidazol-1-yl-propyl)-
amide};

Pyridine-2,4-dicarboxylic acid bis-(2-chloro-benzylamide);

Pyridine-2,4-dicarboxylic acid bis-(2-trifluoromethyl-
benzylamide);

Pyridine-2,4-dicarboxylic acid bis-(4-methyl-benzylamide);

Pyridine-2 4-dicarboxylic acid bis-{[2-(3-methoxy-phenyl)-ethyi]-
amide};

Pyridine-2,4-dicarboxylic acid bis-[(1-phenyl-ethyl)-amide];

Pyridine-2,4-dicarboxylic acid bis-[(pyridin-3-ylmethyl)-amide];

Pyridine-2,4-dicarboxylic acid bis-[(4-ethoxy-phenyl)-amide];

Pyridine-2.4-dicarboxylic acid bis-(phenethyl-amide);

Pyridine-2,4-dicarboxylic acid bis-[(thiophen-2-ylmethy])-amide];

PCT/IB02/00345 ﬁb
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Pyridine-2,4-dicarboxylic acid bis-(4-triflucromethyl-
benzylamide);

Pyridine-2,4-dicarboxylic acid bis-[(5-methyl-furan-2-ylmethyl)-
amide];

Pyridine-2,4-dicarboxylic acid bis-{[1-(4-fluoro-phenyl)-ethyl}-
amide};

Pyridine-2,4-dicarboxylic acid bis-(2-amino-benzylamide);
Pyridine-2,4-dicarboxylic acid bis-[(1-naphthalen-1-yl-ethyl)-
amide]; )

Pyridine-2,4-dicarboxylic acid bis-{[2-(4-hydroxy-phenyl)-cthyl]-
amide};

Pyridine-2,4-dicarboxylic acid bis-(3-trifluoromethoxy-
benzylamide);

Pyridine-2,4-dicarboxylic acid bis-{[1-(3-methoxy-phenyl)-ethyl]-
amide};

Pyridine-2,4-dicarboxylic acid bis-[(1-phenyl-propyl)-amide];

Pyridine-2,4-dicarboxylic acid bis-{[2-(2-methoxy-phenyl)-ethyl]-
amide};

Pyridine-2,4-dicarboxylic acid bis-{[2-(3-trifluoromethyl-phenyl)-
cthyl]-amide}; :

Pyridine-2 4-dicarboxylic acid bis-indan-1-ylamide;

Pyridine-2,4-dicarboxylic acid bis-indan-1-ylamide;

Pyridine-2,4-dicarboxylic acid bis-(3,4-dichloro-benzylamide);

Pyridine-2,4-dicarboxylic acid bis-[(2-ethoxy-ethyl)-amide];

Pyridine-2,4-dicarboxylic acid bis-{[2-(4-bromo-phenyl)-ethyl]-
amide};

Pyridine-2,4-dicarboxylic acid bis-[(2-pyridin-2-yl-ethyl)-amide];

Pyridine-2,4-dicarboxylic acid bis-[(2-thiophen-2-yl-cthy])-amide];

Pyridine-2,4-dicarboxylic acid bis-{[2-(5-methoxy-1H-indal-3-yl)-
ethyl]-amide};

Pyridine-2,4-dicarboxylic acid bis-{[2-(1H-indol-3-y))-ethyl}-
amide};

Pyridine-2,4-dicarboxylic acid bis-(3,5-dichloro-benzylamide); and
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2-Amino-pyridine-3,5-dicarboxylic acid bis-[(1,3-benzodioxol-5
ylmethyl)-amide].

A pharmaceutical composition, comprising a compound of Formula L, or a
pharmaceutically acceptable salt thereof, together with a pharmacentically
acceptable carrier, diluent, or excipient.

A pharmaceutical composition, comprising a compound of Formula I, or a

pharmaceutically acceptabie salt thereof, together with a pharmaceutically
acceptable carrier, diluent, or excipient; or

A pharmaceuntical composition, comprising a compound of Formula III, or
a pharmaceutically acceptable salt thereof, together with a
pharmaceutically acceptable carrier, diluent, or excipient;

A pharmaceutical composition, comprising a compound of Formula IV, or
a pharmaceutically acceptable salt thereof, together with a
pharmaceutically acceptable carrier, diluent, or excipient; or

A pharmaceutical composition, comprising & compound of Formula V, or
a pharmaceutically acceptable salt thereof, together with a
pharmaceutically acceptable carrier, diluent, or excipient.

A pharmaceutical composition, comprising a compound of Claim 5, or a
pharmaceutically acceptable salt thereof, together with a pharmaceuticelly
acceptable carrier, diluent, or excipient.

A method for inhibiting an MMP-13 enzyme in an animal, comprising
administering to the animal in need thereof an MMP-13 inhibiting amount
of a compound of Formula ], or a pharmaceutically acceptable salt thereof.
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A method for treating cancer, comprising admiinistering to a patient having
cancer and in need of treatment an anticancer effective amount of a
compound of Formula I, or a pharmaceutically acceptable salt thereof; or

A method for treating osteoarthritis, comprising administering to a patient
in need of treatment an effective amount of a compound of Formula I, or a
pharmaceutically acceptable salt thereof; or

A method for treating rheumatoid arthritis, comprising administering to a
patient in need of treatment an effective amount of a compound of
Formula 1, or 2 pharmaceutically acceptable salt thereof; or

A method for treating inflammation, comprising administering to a patient
in need of treatment an effective amount of a campound of Formula I, or a
pharmacentically acceptable salt thereof; or

A method for treating heart failure, comprising administering to a patient
in need of treatment an effective amount of a compound of Formulz I, or a
pharmaceutically acceptable sait thereof.

Use of a compound of Formula 1, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of a disease
mediated by an MMP-13 enzyme; or

Use of a compound of Formula II, or a pharmaceuticelly acceptable salt
thereof, in the manufacture of & medicament for the treatment of a disease
roediated by an MMP-13 enzyme; or

Use of a compound of Formula I, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of a discase
mediated by an MMP-13 enzyme:; or
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Use of a compound of Formula IV, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of a disease
mediated by an MMP-13 enzyme; or

Use of a compound of Formula V, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of a dxsease
mediated by an MMP-13 enzyme.
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IREIBIDORES DE PIRIDINA DE METALOPROTEINASAS DE LA MATRIZ
CAMPO DE LA INVENCION

Bsta invencién se refiere a derivados de piridina que
inhiben las enzimas metaloproteinasas de la matriz y, asi,
son f(tiles para tratar enfermedades que resultan de la
disgregacién de tejidos tales como enfermedades del corazén,

10 esclerosis miltiple, osteocartritis y artritis reumatoide,
aterosclerosis y osteoporosis.

ANTECEDENTES DE LA INVENCIGN

15 Metaloproteinasas de la matriz (a las que a veces se
alude como MMPs) son enzimas que se producen en la naturaleza
encontradas en la mayoria de los mamiferos. La sobre-expre-
g§ién y la activacién de MMPs o un desequilibrio entre MMPsg e
inhibidores de MMPs han sido sugeridos como factores en la

20 patogénesis de enfermedades caracterizadas por la disgrega-
cibén de la matriz extracelular o tejidos conjuntivos.

Estromelisina-l y gelatinasa A son miembros de la
familia de metaloproteinasas de la matriz (MMP). Otros
miembros incluyen colagenasa de fibroblastos (MMP-1),

25 colagenasa de neutrtfilos (MMP-8), gelatinasa B (gelatinasa
de 92 kba) (MMP-9), estromelisina-~2 (MMP-10), estromelisina-
-3 (MMP-11), wmatrilisina (MMP-7), colagenasa 3 (MMP-13),
enzima convertidora de TNF-alfa (TACE), y otras metaloprotei-
nasas de la matriz asociadas a la membrana recientemente

30 descubiertas (Sato H., Takino T., Okada Y., Cao J., Shinagawa
A., Yamamoto E., y Seiki M., Nature, 1994; 370: 61-65). Estas
enzimas han estado implicadas con un cierto nimero de
enfermedades que resultan de una disgregacién del tejido
conjuntivo, incluidas enfermedades tales como artritis

35 reumatoide, ostecartritis, osteoporosis, periodontitis,
esclerosis miltiple, gingivitis, ulceracifén epidérmica de la
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cOrnea y gadstrica, aterosclerosis, proliferacién neointima
que conduce a restenosis y fallo del corazén isquémico, y
metéistasis de tumores. Se ha reconocido ahora que un método
para evitar y tratar estas y otras enfermedades consiste en
inhibir las enzimas metaloproteinasas de la matriz, reducien-
do y/o eliminando con ello la disgregacién de tejidos
conjuntivos que da como resultado los estados patolégicos.

Existe un dominio de zinc catalitico en metaloproteina-
sas de la matriz, que es tipicamente el punto focal para el
digeflo de inhibidor. La modificacifn de sustratos introdu-
ciendo grupos quelantes de zinc ha generado potentes inhibi-
dores tales como hidroxiamatos de péptidos y péptidos con
contenido en tiol. Los hidroxamatos de péptidos y los
inhibidores endégenos naturales de MMPs (TIMPs) han sido
utilizados con éxito para tratar modelos de céncer e inflama-
ciones con animales. Inhibidores de MMP tambi&n han sido
utilizados para evitar y tratar el fallo cardiaco congestivo
y otras enfermedades cardiovasculares, patente de Estados
Unidos nfimero 5.948.780.

Una limitacién principal del uso de los inhibidores de
MMP actualmente conocideos es su carencia de especificidad
para cualquier enzima particular. Datos recientes han
establecido que enzimas MMP especificas estdn asociadas con
algunas enfermedades, pero no tienen ning(in efecto aparente
sobre otras enfermedades. Las MMPs se clasifican generalmente
en base a su especificidad por el sustrato; de hecho, 1la
subfamilia de MMP-1, MMP-8 y MMP-13 de colagenasa escinde
selectivamente los coldgenos intersticiales nativos y, asi,
estdn asociadas Unicamente con enfermedades ligadas a tejido
de coldgenco intersticial de este tipo. Esto se evidencia por
el recliente descubrimiento de que MMP-13 sola estd sobre-
expresada en carcinoma de mama, mientras que MMP-1 sola esté
sobre-expresada en carcinoma papilar (véase Chen et al., J. Am.

Chem. Soc., 2000; 122: 9648-9654).

Parece que existen unos pocos inhibidores selectivos de
MMP-13 resefladose. Un compuesto nombrado WAY-170523 ha sido
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reseflado por Chen et al., supra., 2000, y otros pocos
compuestos estén reseflados en la publicacién de la solicitud
internacional PCT nGmero WO 01/63244 Al, en calidad de, segln
se afirma, inhibidores selectivos de MMP-13. Ademds, la
patente de Estados Unidos nGmero 6.008.243 describe inhibido-
res de MMP-13. Sin embargo, ningin inhibidor selectivo o no
selectivo de MMP-13 ha sido aprobado y comercializado para el
tratamiento de cualquier enfermedad en cualquier mamifero.
Por consiquiente, continGa la necesidad de encontrar nuevos
compuestos de bajo peso molecular que sean potentes y
selectivos inhibidores de MMP y que tengan un indice terapéu-
tico aceptable de toxicidad/potencia para hacerlos tratables
para uso clinico en la prevencién y el tratamiento de los
estados patolégicos asociados. Un objeto de esta invencién
consiste en proporcionar un grupo de compuestos inhibidores
de MMP-13 selectivos caracterizados por ser derivados de
4cido imsoftédlico.

SUMARIO DE LA INVENCION

Esta invencién proporciona un método para inhibir
enzimas metaloproteinasas de la matriz y, especialmente, MMP-
13, utilizando un compuesto de piridina. La invencién est&
dirigida, mfis particularmente, a un método para inhibir
enzimas MMP, que comprende administrar a un hospedante una
cantidad inhibidora de MMP de un compuesto definido por la
f6rmula I
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B, P,

0 una sal farmacéuticamente aceptable del mismo,

en donde:

R!' y R?, independientemente, son hidréfgeno, halo, hidroxi,
alquilo C,-C,, alcoxi C,-C;, alquenilo C,-C,, algquinilo
C,-Cs, NO,, NR'R®°, CN o CP,;

E es, independientemente, O o §;

A y B, independientemente, son OR' o NR'RY;

R* y R*, independientemente, son H, alquilo C,-C,, alquenilo
C,-C¢, alquinilo C,-C,, (CH,),arilo, (CH,).cicloalquilo,
(CH,) ;heteroarilo, o R* y R®, cuando se toman junto con
el nitrSgeno al que estdn unidos, completan un anillo de
3 a 8 miembros que contiene &4tcmos de carbono y que
contiene, opcionalmente, un heteroidtomo seleccionado de
O, S o NH, y que, opcionalmente, estd sustituido o no
sustituido;

n es un namero entero de 0 a 6.

Un método preferido para inhibir enzimas MMP en un

hospedante comprende administrar un compuesto de f6rmula II

o una sal farmacéuticamente aceptable del mismo, en donde
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R! v R? pon como se definen antes y cada R‘, independiente-
mente, es como se define antes.

Otro método preferido para inhibir enzimas MMP comprende
administrar un compuesto de férmula III

r2
N™ ™ Rl m
RARS—N_A A N—gtRS
0

o una sal farmacéuticamente aceptable del mismo, en donde
R! vy R? son como se definen antes y cada R* y R*, independien-
temente, son como se definen antes.

Un método especialmente preferido comprende administrar
inhibidores de MMP que tienen la f&6rmula IV

)
6 gl
N° R® v
@) —o M _A_o—n,),
R’ R®
0

o una sal farmacéuticamente aceptable de los mismos, en donde
n, R* y R? gon como se definen antes y R, R’, R* y R*,
independientemente, son hidrégeno, halo, alquilo C,-C,
alcoxi C,-C,, nitro o NH,.

Todavia otro método preferido comprende administrar un

inhibidor de MMP de la f6rmula Vv
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Ar —(CH,), \ -(CHy), — Ar
0 (o) v

o
una sal farmacéuticamente aceptable del mismo, en donde n,

R' y R? son como se definen antes y cada Ar, indepen-

dientemente, es arilo o Het, en donde arilo es fenilo o

fenilo sustituido, y Het es un grupo hetercarilo no

pustituido o sustituido.

Se proporcionan compuestos de las férmulas I, II, III,
IV y V como una realizacién adicional de esta invencién.
Compuestos preferidos son amidas de f6rmula I, en donde uno
0 los dos de A y B es NR‘R*. Compuestos de la invencién més
preferidos se seleccionan de:

(4-cloro-bencilamida), [(1,3-benzodioxol-5-ilmetil) -
amida] de &dcido piridina-3,5-dicarboxilico;

(4-carboxi-bencilamida), [(1,3-benzodioxol-5-ilmetil) -
amida] de &cido piridina-3,5-dicarboxilico;

(4-carboxi-bencilamida), (4-metoxi-bencilamida) de 4cido
piridina-3,5-dicarboxilico;

(4-carboxi-bencilamida), (3-metoxi-bencilamida) de 4cido
piridina-3,5-dicarboxilico;

(4-carbometoxi-bencilamida), (3-metoxi-bencilamida) de
dcido piridina-3,5-dicarboxilico;

(4-carboxi-bencilamida), (3-piridilmetilamida) de &cido
piridina-3,5-dicarboxilico;

(4-carboxi-bencilamida), (3-tiofenemetilamida) de dcido
piridina-3,5-dicarboxilico;

(2,1,3-benzotiadiazol-5-ilmetil)amida, {{(1,3-benzodio-
x0l-5-ilmetil) -amida) de &cido piridina-3,5-dicarboxilico;

(2,1,3-benzooxadiazol-5-ilmetil)amida, [(1,3-benzodio-
x0l-5-ilmetil) -amida] de acido piridina-3,5-dicarboxilico;

(2,1,3-benzotiadiazol-5-ilmetil)amida, (4-metoxi-bencil-
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amida) de &cido piridina-3,5-dicarboxilico;

(2,1,3-benzotiadiazol-5-ilmetil)amida, (3-metoxi-bencil-
amida) de &dcido piridina-3,5-dicarboxilico;

éster bhis-(1,3-benzodioxol-5-ilmetilico) de 4&cido
piridina-3,5-dicarboxilico;

bis-[(1,3-benzodioxol-5~ilmetil) -amida)] de 4&cido 2-
metoxi-piridina-3,5-dicarboxilico;

bis-[(1,3-benzodioxol-5-ilmetil) -amida]l] de &cido 2-
etoxi-piridina-3,5-dicarboxilico;

bis-[(1,3-benzodioxol-5-ilmetil) ~amida] de &cido 2-
amino-piridina-3,5-dicarboxi{lico; y

bis-bencilamida del &cido 2-o0x0-1,2-dihidro-piridina-
3,5-dicarboxilico,

bis-bencilamidadel d4cido 2-metoxi-piridina-3,5-dicarbo-
xilico,

&éster terc.-butflicodel &cido (3,5-big-bencilcarbamoil -
piridin-2-iloxi) -acético,

dcido (3,5-bis-bencilcarbamoil-piridin-2-iloxi)-acético,

bis- (3-metoxi-bencilamida) de dcido piridina-2,4-dicar-
boxilico,

bis- [ (1,3-benzodioxol-5-ilmetil) -amida] de &cidopiridi-
na-2,4-dicarboxilico,

bis-{(2,4-dimetoxi-bencilamida) de &4cido piridina-2,4-
dicarboxilico,

bis- (4-cloro-bencilamida) de &cidopiridina-2,4-dicarbo-
xilico,

bis-bencilamida de &cido piridina-2,4-dicarboxilico,

bis- [ (naftalen-1-ilmetil) -amida] de &cido piridina-2,4-
dicarboxilico,

bis-[(2-p-tolil-etil)-amida] de 4&cido piridina-2,4-
dicarboxilico,

bis- (4-metoxi-bencilamida) de &dcido piridina-2,4-
dicarboxilico,

bis- (3-fluoro-bencilamida) de &cido piridina-2,4-
dicarboxilico,

bis- (bencil-etil-amida) de Acido piridina-2,4-dicarbo-
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xilico,

bis-{[2-(3,4-dimetoxi-fenil)-etil] -amida} de &cido
piridina-2,4-dicarboxilico,

bis-{[2-(2-fenoxi-fenil) -etil] -amida} de 4cidopiridina-
2,4-dicarboxilico,

bis-[(4-fenil-butil) -amida)] de &cidopiridina-2,4-dicar-
boxilico,

big-{[2- (4-metoxi-fenil) -etil] -amida} de d&cidopiridina-
2,4-dicarboxilico,

bis-{[2-(2-fluoro-fenil) -etil] -amida} de dcidopiridina-
2,4-dicarboxilico,

bis-{{2-(3-cloro-fenil) -etil) -amida} de &cido piridina-
2,4-dicarboxilico,

bis-{[2-(2,4-dimetil-fenil)-etil] -amida} de &cido piri-
dina-2,4-dicarboxilico,

bigs-[(2-0-tolil-etil) -amida]l] de 4&cido piridina-2,4-
dicarboxilico,

bis-{[2-(4-etil-fenil) -etil] -amida} de &cido piridina-
2,4-dicarboxilico,

bis-[(2-fenil-propil) -amida] de é&dcido piridina-2,4-
dicarboxilico,

bis-[(1,2-difenll-etil)-amida] de &cido piridina-2,4-
dicarboxilico,

big-{2,4-dicloro-bencilamida) de 4&cido piridina-2,4-
dicarboxilico,

bis-[(bifenil-2-ilmetil)-amida] de &cido piridina-2,4-
dicarboxilico,

big-(3,4,5-trimetoxi-bencilamida) de 4cidopiridina-2,4-
dicarboxilico,

bis~(3-cloro-bencilamida) de &cidopiridina-2,4-dicarb -
xilico,

bis- (3,5-dimetoxi-bencilamida) de &4cido piridina-2,4-
dicarboxilico, '

bis-(3,4-dimetoxi-bencilamida) de 4cido piridina-2,4-
dicarboxilico,

bis- (etil-piridin-4-ilmetil-amida) de &cido piridina-
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2,4-dicarboxilico,

bis-[(2-piridin-4-il-etil) -amida)] de &cidopiridina-2,4-
dicarboxilico,

bis-[(2-piridin-3-il-etil) -amida] de &cidopiridina-2,4-
dicarboxilico,

bis-{[2- (4-cloro-fenil)-etil}-amida} de &cido piridina-
2,4-dicarboxilico,

bis-[(piridin-4-ilmetil)-amida] de &cido piridina-2,4-
dicarboxilico,

bis-(3,5-bis~trifluorometil -bencilamida) de &cido piri-
dina-2,4-dicarboxilico,

bis-{2,3-dimetoxi-bencilamida) de &cido piridina-2,4-
dicarboxilico,

big- (3-trifluorometil-bencilamida) de &cideo piridina-
2,4-dicarboxilico,

bis- (2-trifluorometoxi-bencilamida) de &cido piridina-
2,4-dicarboxilico,

bis-{(3-difluorometoxi-bencilamida) de &cido piridina-
2,4-dicarboxilico,

bisg-~ (2-difluorometoxi-bencilamida) de &cido piridina-
2,4-dicarboxilico,

big- (4-fluoro-3-trifluorometil-bencilamida) de &cido
piridina-2,4-dicarboxilico,

bis-{(2-metoxi-bencilamida) de 4&cido piridina-2,4-
dicarboxilico,

bis-{[2-(3-etoxi-fenil)-etil]-amida} de &cido piridina-
2,4-dicarboxilico,

bis- (3-cloro-4-fluorc-bencilamida) de &cido piridina-
2,4-dicarboxilico,

big-(2,4-difluoro-bencilamida) de &cido piridina-2,4-
dicarboxilico,

bie- (4-amino-bencilamida) de 4cidopiridina-2,4-dicarbo-~
xilico,

big-(2-metil-bencilamida) de &cidopiridina-2,4-dicarbo-
xilico,

bis-{[bis- (4-metoxi-fenil)-metil] -amida} de dcido
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piridina-2,4-dicarboxilico,

big-[(3,3-difenil-propil) -amida] de acido piridina-2,4-
dicarboxilico,

bis-[{(1-metil-3-fenil-propil)-amida] de &cido piridina-
2,4-dicarboxilico,

bis-[(3,4-dimetoxi-fenil) -amida)] de dcido piridina-2,4-
dicarboxilico,

bis-(2-fluoro-bencilamida) de &cido piridina-2,4-dicar-
boxilico,

big-[(3-imidazol-1-il-propil)-amida] de &cido piridina-
2,4-dicarboxilico,

bis- (2-cloro-bencilamida) de dcido piridina-2,4-dicar-
boxilico,

bis-(2-trifluorometil-bencilamida) de 4cido piridina-
2,4-dicarboxilico,

bis- (4-metil-bencilamida) dedcidopiridina-2,4-dicarbo-
xilico,

bis-{{2-(3-metoxi-fenil) -etil] -amida} de &cidopiridina-
2,4-dicarboxilico,

bis-[(1-fenil-etil) -amida)] de dcido piridina-2,4-dicar-
boxilico,

big-[(piridin-3-ilmetil) -amida) de &cido piridina-2,4-
dicarboxilico,

bis-[(4-etoxi-fenil) -amida] de d4cidopiridina-2,4-dicar-
boxilico,

bis- (fenetil-amida) dedcidopiridina-2,4-dicarboxilico,

bis-[({tiofen-2-ilmetil)-amida] de &cido piridina-2,4-
dicarboxilico,

bis- (4-trifluorometil-bencilamida) de &cido piridina-
2,4-dicarboxilico,

bis-[(5-metil-furan-2-ilmetil) -amida] de &cidopiridina-
2,4-dicarboxilico,

bis-{[1- (4-fluoro-fenil)-etil] -amida} de &cidopiridina-
2,4-dicarboxilico,

bis-(2-amino-bencilamida) de &cidopiridina-2,4-dicarbo-
xfilico,

%
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bis-[(l-naftalen-1-il-etil) -amida] de &cido piridina-
2,4-dicarboxilico,

bis-{[2- (4-hidroxi-fenil) -etil] -amida} de &cido piridi-
na-2,4-dicarboxilico,

bis-(3-trifluorometoxi-bencilamida) de &dcido piridina-
2,4-dicarboxilico,

bis-{[1-(3-metoxi-fenil)-etil] -amida} de &cidopiridina-
2,4-dicarboxilico,

bis-[(1-fenil-propil) -amida] de &cido piridina-2,4-di-
carboxilico,

bis-{[2-(2-metoxi-fenil)-etil] -amida} de &cidopiridina-
2,4-dicarboxilico,

big-{[2- (3-trifluorometil-fenil)-etil] -amida} de &cido
piridina-2,4-dicarboxilico,

bis-indan-1-il-amida de dcido piridina-2,4-dicarboxfli-
co,

bis-(3,4-dicloro-bencilamida) de 4cido piridina-2,4-
dicarboxilico,

bis-[(2-etoxi-etil) -amida] de &cido piridina-2,4-dicar-
boxilico,

bis-{[2- (4-bromo-fenil)-etil] -amida} de &cido piridina-
2,4-dicarboxf{lico,

big-[(2-piridin-2-il-etil) -amida] de &cidopiridina-2,4-
dicarboxilico,

bis-[(2-tiofen-2-il-etil)-amida] de Acido piridina-2,4-
dicarboxilico,

bis-{[2- (5-metoxi-1H-indol-3-il)-etil] -amida} de &cido
piridina-2,4-dicarboxilico,

bis-{[2- (1H-indol-3-il)-etil] -~amida} de &cido piridina-
2,4-dicarboxilico; y

bis-(3,5-dicloro-bencilamida) de &cido piridina-2,4-
dicarboxilico.

Una realizacién adicional de esta invencién es una
composicién farmacéutica, que comprende un compuesto de
f6rmula I o una sal farmacéuticamente aceptable del mismo,
mezclade con un vehiculo, excipiente o diluyente farmacéuti-
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camente aceptable. Composiciones preferidas comprenden un
compuesto de f6rmula II, III, IV o V, 0 una sal farmacéutica-
mente aceptable del mismo. Una composicién mds preferida
comprende un compuesto seleccionado de:

(4-cloro-bencilamida), [(1,3-benzodioxol-5-ilmetil) -
amidal] de &cido piridina-3,5-dicarboxilico;

(4-carboxi-bencilamida), [ (1,3-benzodioxol-5-ilmetil) -
amida] de &cido piridina-3,5-dicarboxilico;

(4-carboxi-bencilamida), (4-metoxi-bencilamida) de 4cido
piridina-3,5-dicarboxilico;

(4-carboxi-bencilamida), (3-metoxi-bencilamida) de &cido
piridina-3,5-dicarboxilico;

(4-carbometoxi-bencilamida), (3-metoxi-bencilamida) de
dcido piridina-3,5-dicarboxilico;

(4-carboxi-bencilamida), (3-piridilmetilamida) de &cido
piridina-3,5-dicarboxilico;

(4-carboxi-bencilamida), (3-tiofenemetilamida) de &cido
piridina-3,5-dicarboxilico;

{2,1,3-benzotiadiazol-5-ilmetil)amida, [(1,3-benzodio-
x01-5-ilmetil) -amida] de &cido piridina-3,5-dicarboxilico;

(2,1,3-benzooxadiazol-5-ilmetil)amida, [(1,3-benzodio-
x0l-5-ilmetil) -amida] de dcido piridina-3,5-dicarboxilico;

(2,1,3-benzotiadiazol-5-ilmetil)amida, (4-metoxi-bencil-
amida) de &dcido piridina-3,5-dicarboxilico;

(2,1,3-benzotiadiazol-5-1ilmetil)amida, (3-metoxi-bencil-
amida) de &cido piridina-3,5-dicarboxilico;

éster bis-(1,3-benzodioxol-5-ilmetilico) de &cido
piridina-3,5-dicarboxilico;

bis-{(1,3-benzodioxol-5-ilmetil) -amida] de 4&cido 2-
metoxi-piridina-3,5-dicarboxilico;

bis-[(1,3-benzodioxocl-5-ilmetil) -amida] de 4cido 2-
etoxi-piridina-3,5-dicarboxilico;

bis-[(1,3-benzodioxol-5-ilmetil)-amida] de &cido 2-
amino-piridina-3,5-dicarboxilico; y

bis-bencilamidade 4&cido 2-ox0-1, 2-dihidro-piridina-3,5-
dicarb xilico,
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bis-bencilamida de &cido 2-metoxi-piridina-3,5-dicarbo-
xilico,

éster terc.-butilico del dcido (3,5-bis-bencilcarbamoil -
piridin-2-iloxi) -acético,

dcido (3,5-bis-bencilcarbamoil-piridin-2-iloxi)-acético,

big-(3-metoxi-bencilamida) de &cido piridina-2,4-dicar-
boxilico,

big-[(1,3-benzodioxol-5-ilmetil) -amida] dedcidopiridi-
na-2,4-dicarboxilico,

bis-(2,4-dimetoxi-bencilamida) de &cido piridina-2,4-
dicarboxilico,

bis-{4-cloro-bencilamida) dedcidopiridina-2, 4-dicarbo-~
xilico,

bisg-bencilamida de &cido piridina-2,4-dicarboxilico,

bis-[(naftalen-1-ilmetil)-amida] de &cido piridina-2,4-
dicarboxilico,

big-[(2-p-tolil-etil)-amida]l] de &cido piridina-2,4-
dicarboxilico,

bis- (4-metoxi-bencilamida) de &cido piridina-2,4-
dicarboxilico,

big- (3-fluoro-bencilamida) de 4&cido piridina-2,4-
dicarboxilico,

bis- (bencil-etil-amida) de &cido piridina-2,4-dicarbo-
xilico,

bis-{{2-(3,4-dimetoxi-fenil)-etil] -amida} de 4cido
piridina-2,4-dicarboxilico,

bis-{[2- (2-fenoxi-fenil) -etil] -amida} de &cidopiridina-
2,4-dicarboxilico,

big-[(4-fenil-butil) -amida) de&cidopiridina-2,4-dicar-
boxilico,

bis-{(2- (4-metoxi-fenil) -etil] -amida} de §cidopiridina-
2,4-dicarboxilico,

bis-{{2-(2-fluoro-fenil) -etil] -amida} de 4cidopiridina-
2,4-dicarboxilico,

bis-{[2-{3-cloro-fenil)-etil) -amida} de &cido piridina-
2,4-dicarboxilico,
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bis-{[2-(2,4-dimetil-fenil)-etil}-amida} de &cido piri-
dina-2,4-dicarboxilico,

bis-[(2-0-tolil-etil)-amida)] de A&cido piridina-2,4-
dicarboxilico,

bis-{[2-(4-etil-fenil)-etil] -amida} de &cido piridina-
2,4-dicarboxilico,

bis-[(2-fenil-propil)-amidal de 4&cido piridina-2,4-
dicarboxilico,

bis-[(1,2-difenil-etil)-amida] de &cido piridina-2,4-
dicarboxilico,

bis-(2,4-dicloro-bencilamida) de &cido piridina-2,4-
dicarboxilico,

big- [(bifenil-2-ilmetil)-amida] de Adcido piridina-2,4-
dicarboxilico,

bis-(3,4,5-trimetoxi-bencilamida) de dcidopiridina-2,4-
dicarboxilico,

bis- (3-cloro-bencilamida) de &cidopiridina-2,4-dicarbo-
xilico,

bis- (3,5-dimetoxi-bencilamida) de &cido piridina-2,4-
dicarboxilico,

bis-(3,4-dimetoxi-bencilamida) de &cido piridina-2,4-
dicarboxilico,

bis- (etil-piridin-4-ilmetil-amida) de &cido piridina-
2,4-dicarboxilico,

bis-[(2-piridin-4-il-etil)-amida] deédcidopiridina-2,4-
dicarboxilico,

bis-[(2-piridin-3-il-etil)-amida] de4cidopiridina-2,4-
dicarboxilico,

bis-{[2-(4-cloro-fenil)-etil] -amida} de &cido piridina-
2,4-dicarboxilico,

bis- [{piridin-4-ilmetil) -amida] de &cido piridina-2,4-
dicarboxilico,

bis- (3,5-bis-trifluorometil-bencilamida) de &cido piri-
dina-2,4-dicarboxilico,

bis-(2,3-dimetoxi-bencilamida) de A4cido piridina-2,4-
dicarboxilico,
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big- (3-trifluorometil-bencilamida) de &cido piridina-
2,4-dicarboxilico,

bis-(2-trifluorometoxi-bencilamida) de &cido piridina-
2,4-dicarboxilico,

bis- (3-difluorometoxi-bencilamida) de &cido piridina-
2,4-dicarboxilico,

bis- (2-difluorometoxi-bencilamida) de &cido piridina-
2,4-dicarboxilico,

bis- (4-fluoro-3-trifluorometil-bencilamida) de &cido
piridina-2,4-dicarboxilico,

bis~-(2-metoxi-bencilamida) de 4&cido piridina-2,4-
dicarboxilico,

big-{[2- (3-etoxi-fenil)-etil}]-amida)} de 4cido piridina-
2,4-dicarboxilico,

bis-(3-cloro-4-fluoro-bencilamida) de A&cido piridina-
2,4-dicarboxilico,

bis-(2,4-difluoro-bencilamida) de &cido piridina-2,4-
dicarboxilico,

bis- (4-amino-bencilamida) de &cidopiridina-2,4-dicarbo-
xfilico,

bis- (2-metil-bencilamida) de &cidopiridina-2,4-dicarbo-
xilico,

bis-{[biB- (4-metoxi-fenil)-metil] -amida} de 4cido piri-
dina-2,4-dicarboxilico,

bis-[(3,3-difenil-propil)-amidal de &cido piridina-2,4-
dicarboxflico,

bis- [(1-metil-3-fenil-propil) -amida] de &4cido piridina-
2,4-dicarboxilico,

big-[(3,4-dimetoxi-fenil)-amida] de &dcido piridina-2,4-
dicarboxilico,

bis- (2-fluoro-bencilamida) de 4cido piridina-2,4-dicar-
boxilico,

bis-[(3-imidazol-1-il-propil)-amida] de &cido piridina-
2,4-dicarboxilico,

bis- {(2-cloro-bencilamida) de &cido piridina-2,4-dicar-
boxilico,

&\
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bisg- (2-trifluorometil-bencilamida) de &cido piridina-
2,4-dicarboxilico,
bis- (4-metil-bencilamida) de &cido piridina-2,4-dicarbo-

-16-

xilico,

big-{[2- (3-metoxi-fenil)-etil]l-amida} de Acidopiridina-
2,4-dicarboxilico,

bis-[{1-fenil-etil) -amida} de &cido piridina-2,4-dicar-
boxilico,

bis-[(piridin-3-ilmetil)-amida] de dcido piridina-2,4-
dicarboxi{lico,

bis-[(4-etoxi-fenil) -amida)] de &cidopiridina-2,4-dicar-
boxilico,

bis- (fenetil-amida) dedcidopiridina-2,4-dicarboxilico,

bis-[(tiofen-2-ilmetil)-amida] de &cido piridina-2,4-
dicarboxilico,

bis- (4-trifluorometil-bencilamida) de 4cido piridina-
2,4-dicarboxilico,

bis-[(5-metil-furan-2-ilmetil) -amida] de &cidopiridina-
2,4-dicarboxilico,

bis-{[1-(4-fluoro-fenil) -etil) -amida} de &cidopiridina-
2,4-dicarboxilico,

bis- (2-amino-bencilamida) de &cidopiridina-2, 4-dicarbo-
xilico,

bis-[{1-naftalen-1-il-etil)-amida)} de &cido piridina-
2,4-dicarboxilico,

bis-{[2-(4-hidroxi-fenil)-etil] -amida} de &cido piridi-
na-2,4-dicarboxilico,

bie- (3-trifluorometoxi-bencilamida) de &cido piridina-
2,4-dicarboxilico,

big-{[1- (3-metoxi-fenil) -etil] -amida} de 4cidopiridina-
2,4-dicarboxilico,

bis-[(1-fenil-propil) -amida] de &cido piridina-2,4-di-
carboxilico,

bis-{[2- (2-metoxi-fenil) -etil] -amida} de 4cidopiridina-
2,4-dicarboxilico,

bis-{[2-(3-trifluorometil-fenil)-etil] -amida} de &cido
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piridina-2,4-dicarboxilico,

bis-indan-1-il-amida de dcido piridina-2,4-dicarboxili-
co,

bis-(3,4-dicloro-bencilamida) de 4&4cido piridina-2,4-
dicarboxilico,

bis-[(2-etoxi-etil) -amida) de &cido piridina-2,4-dicar-
boxilico,

bis-{[2- (4-bromo-fenil)-etil) -amida} de &cido piridina-
2,4-dicarboxilico,

big-[(2-piridin-2-il-etil) -amidal de &cidopiridina-2,4-
dicarboxilico,

bis-{(2-tiofen-2-il-etil)-amida] de dcido piridina-2,4-
dicarboxilico,

bis-{[2-(5-metoxi-1H-indol-3-il) -etil] -amida} de &cido
piridina-2,4-dicarboxilico,

bis-{{2-(1H-indol-3-il)-etil] -amida} de &cido piridina-
2,4-dicarboxilico; y

bis-(3,5-dicloro-bencilamida) de &cido piridina-2,4-
dicarboxilico.

Una realizacifén adicional es un método para tratar una
enfermedad mediada por una enzima MMP-13, que comprende
administrar a un paciente que sufre una enfermedad de este
tipo una cantidad eficaz de un compuesto de f6rmula I, o de
una sal farmacfuticamente aceptable del mismo. Un método
preferido utiliza un compuesto de férmula I, o una sal
farmacéuticamente aceptable del mismo, en donde uno o los dos
de A y B es NR'R*.

Un método de tratamiento preferido adicional de acuerdo
con esta invencién es el tratamiento de una enfermedad
seleccionada del céncer, especialmente carcinoma de mama,
inflamacién y fallo cardfaco, que comprende administrar un
compuesto de £6rmula I, o una sal farmacéuticamente aceptable
del mismo. Enfermedades especificas a tratar de acuerdo con
esta invencién incluyen osteoartritis y artritis reumatoide.

Una realizacifn adicional es el uso de un compuesto de
fé6rmula I, o una sal farmacéuticamente aceptable del mismo,
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en la fabricaciédn de un medicamento para el tratamiento de
una enfermedad mediada por una enzima MMP-13. Se prefiere el
uso de un compuesto de f6rmula I, o de una sal farmacéutica-
mente aceptable del mismo, en donde uno o los dos de A y B es
NR'R®, en donde R' y R®* son como se define antes. También se
prefiere el uso de un compuesto de f£6rmula II, III, IV o V,
o una sal farmacéuticamente aceptable del mismo.

DESCRIPCIGN DETALLADA DE LA INVENCIGON

Los compuestos a utilizar en el método de inhibir
enzimas MMP proporcionado por esta invencién son los defini-
dos por la f6rmula I. En la f6rmula I, R' a R’ incluyen grupos
nalquile C,-C,". Estos son cadenas de carbonos lineales y
ramificadas que tienen de 1 a 6 &tomos de carbono. Ejemplos
de grupos alquilo de este tipo incluyen metilo, etilo,
isopropilo, terc.-butilo, neopentilo y n-hexilo. Si se desea,
los grupos alquilo pueden estar sustituidos, por ejemplo, con
grupos tales como hidroxi, amino, alquilo, arilo y dialquil-
amino, halo, trifluorometilo, carboxi, nitro y ciano.

"Alquenilo" significa radicales hidrocarbonados lineales
y ramificados que tienen de 2 a 6 &tomos de carbono y un
doble enlace, e incluye etenilo, 3-buten-1-ilo, 2-etenilbuti-
lo, 3-hexen-1-ilo y similares.

"Alquinilo® significa radicales hidrocarbonados lineales
y ramificados que tienen de 2 a 6 atomos de carbono y un
triple enlace, e incluye etinilo, 3-butin-1-ilo, propinilo,
2-butin-1-ilo, 3-pentin-l-ilo y similares.

"Cicloalquilo" significa un grupo hidrocarbilo monoci-
clico o policiclico tal como ciclopropilo, cicloheptilo,
ciclooctilo, ciclodecilo, ciclobutilo, adamantilo, norpinani-
lo, decalinilo, norbornilo, ciclohexilo y ciclopentilo.
Grupos de este tipo pueden egtar sustituidos con grupos tales
como hidroxi, ceto y similares. Grupos cicloalquilo también
pueden estar fusionados por dos puntos de fijacién a otros
grupos tales como grupos arilo y heterocarilo. Se incluyen
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también anillos en los que 1 a 3 heterodtomos reemplazan a
carbonos. Grupos de este tipo se denominan "heterociclilo",
lo que significa un grupo cicloalquilo que porta también al
menos un heterodtomo seleccionado de O, S o NR?, siendo
ejemplos oxiranilo, pirrolidinilo, piperidilo, tetrahidropi-
rano y morfolina.

"Alcoxi" se refiere a los grupos alquilo mencionados
anteriormente unidos a través de oxigeno, ejemplos de los
cuales incluyen metoxi, etoxi, isopropoxi, fterg.-butoxi y
similares. Ademis, alcoxi se refiere a poliéteres tales como
-0- (CH,) ,-0-CH, y similares.

"Acilo" significa un grupo R que es un grupo alquilo o
arilo (Ar) unido a través de un grupo carbonilo, es decir
R-C(0)-, en donde R es alquilo o arilo. Por ejemplo, acilo
incluye un alcanoilo C,-C,, incluido alcanoiflo sustituido, en
donde la parte de alquilo puede estar sustituida con NR‘Rf o
un grupo carboxilico o heterociclico. Grupos acilo tipicos
incluyen acetilo, benzoilo, isonicotinoilo y similares.

Los grupos alquilo, alquenilo, alcoxi y alquinilo antes
descritos estdn opcionalmente sustituidos, preferiblemente,
con 1 a 3 grupos seleccionados de NR'‘R°, fenilo, fenilo
pustituido, naftilo, tiocalquilo C,-C,, alcoxi C,-C,, hidroxi,
carboxi, alcoxi C,-C;-carbonilo, acilo, halo, nitrilo, ciclo-
alquilo y un anillo carbociclico de 5§ 6 6 miembros o un
anillo heterociclico que tiene 1 6§ 2 heteroitomos selecciona-
dos de nitrégeno, nitrégeno sustituido, oxigeno y azufre.
"Nitré6geno sustituido" aignifica nitrégeno que porta alquilo
C,-C¢ o (CH,),Ph, enquenes 1, 2 § 3. También queda abarcada
la sustitucién perhalo y polihalo.

Ejemplos de grupos alquilo sustituidos incluyen 2-amino-
etilo, acetilmetilo, pentacloroetilo, trifluorometilo, 2-di-
etilaminoetilo, 2-dimetilamincopropilo, etoxicarbonilmetilo,
3-fenilbutilo, metanilsulfanilmetilo, metoximetilo, 3-hidro-
xipentilo, 2-carboxibutilo, 4-clorobutilo, 3-ciclopropilpro-
pilo, pentafluoroetilo, 3-morfolinopropilo, piperazinilmeti-
lo, 4-benzoilbutilo y 2-(4-metilpiperazinil)etilo.

4

0
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Ejemplos de grupoe alquinilo pustituidos incluyen 2-me-
toxietinilo, 2-benzoiletinilo, 2-etilsulfaniletinilo, 4-(1-
piperazinil) -3-(butinilo), 3-fenil-5-hexinilo, 3-dietilamino-
3-butinilo, 4-cloro-3-butinilo, 4-ciclobutil-4-hexenilo ¥y
similares.

Grupos alcoxi sustituidos tipicos incluyen aminometoxi,
acetoximetoxi, trifluorometoxi, 2-dietilaminoetoxi, 2-
etoxicarboniletoxi, 3-hidroxipropoxi, 6-carboxihexiloxi vy
similares.

Ademéds, ejemplos de grupos alquilo, algquenilo y alquini-
lo sustituidos incluyen dimetilaminometilo, carboximetilo, 4-
-dimetilamino-3-buten-1-ilo, 5-etilmetilamino-3-pentin-1-ilo,
4-morfolinobutilo, 4-tetrahidropiridinilbutilo, 3-imidazoli-
din-1-ilpropilo, 4-tetrahidrotiazol-3-il-butilo, fenilmetilo,
3-clorofenilmetilo y similares.

Los términos "Ar" y "arilo" se refieren a grupos aromi-
ticos no sustituidos y sustituidos. Grupos heterocarilo (Het)
tienen de 4 a 9 dtomos del anillo, de los cuales 1 a 4 se
seleccionan independientemente del grupo que consiste en O,
S y N. Grupos heterocarilo preferidos tienen 1 6 2 heteroédto-
mos en un anillo aromitico de 5 6 6 miembros. Sistemas de
anillo aromidtico monociclicos y biciclicos estén incluidos en
la definicib6n de arilo y heteroarilo. Grupos sustituyentes
preferidos incluyen alquilo, alcoxi, ariloxi, halo, amino,
alquilamino, dialquilamino, CN, CF,, tioalquilo, acilo e
hidroxi. Grupos arilo y heteroarilo tipicos incluyen fenilo,
3-clorofenilo, 2,6-dibromofenilo, piridilo, 3-metilpiridilo,
benzotienilo, 2,4,6-tribromofenilo, 4-etilbenzotienilo,
furanilo, 3,4-dietilfuranilo, naftilo, 4,7-dicloronaftilo,
morfolinilo, indolilo, benzotriazolilo, indazolilo, pirrol,
pirazol, imidazol, tiazol, metilendioxifenilo, benzo-2,1,3-
tiadiazol, benzo-2,1,3-oxadiazol y similares.

Grupos Ar preferidos son fenilo y fenilo sustituido con
1, 2 6 3 grupos independientemente seleccionados del grupo
que congiste en alquilo, alcoxi, tio, tiocalquilo, halo,
hidroxi, -COOR’, trifluorometilo, nitro, amino de la férmula
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-NR'R* y T(CH,) QR4 0 T(CH,)} . CO,R', endonde mes 1 a 6, T es 0,
S, NR*, N(O)R*, NR'R’Y o CR'‘R*, Q es O, S, NR®*, N{(O)R® o NR°R‘Y,
en donde R' y R® son como se describen anteriormente y R’ es
hidrégeno, alquilo o alquilec sustituido, por ejemplo metilo,
tricloroetilo, difenilmetilo y similares. Los grupos alquilo
y alcoxi pueden estar sustituidos como se define anteriormen-
te. Por ejemplo, grupos tipicos son carboxialquilo, alcoxi-
carbonilalquilo, hidroxialquilo, hidroxialcoxi y alcoxialqui-
lo. Grupos arilo sustituidos tipicos incluyen 2, 6-diclorofe-
nilo, 3-hidroxifenilo, 1,3-benzodioxolilo, 4-dimetilaminofe-
nilo, 2,4,6-trietoxifenilo, 3-cianofenilo, 4-metiltiofenilo
y 3,5-dinitrofenilo.

Ejemplos de grupos NR'‘R® incluyen amino, metilamino, di-
-isopropilamine, acetilamino, propionilamino, 3-aminopropil-
amino, 3-etilaminobutilamino, 3-di-n-propilamino-propilamino,
4-dietilamincbutilamino y 3-carboxipropionilamino. R* y R* ge
pueden tomar junto con el nitrfgeno al que estén unidos para
formar un anillo con 3 a 7 4tomos de carbono y 1, 2 6 3
heterodtomos seleccionadosa del grupo que consiste en nitrége-
no, nitrdégeno sustituido, oxigeno y azufre. Ejemplos de
grupos NR'R®* ciclicos de este tipo incluyen pirrolidinilo,
piprerazinilo, 4-metilpiperazinilo, 4-bencilpiperazinilo,
piridinilo, piperidinilo, pirazinilo, morfolinilo y simila-
res.
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"Halo" incluye fluoro, cloro, bromo y yodo.

La expresién "que comprende®, que es sin6nima a las
expresiones "que incluye", "que contiene" o "caracterizado
por", es inclusiva o de extremos abiertos y no excluye
elementos adicionales no resgeflados ni etapas del método a
partir del alcance de la invencién que se describe después de
la expresidn.

La frase "consistente en" es de extremos cerrados y
excluye cualquier elemento, etapa o ingrediente no especifi-
cado en la descripcifn de la invencién que sigue a la frase.

La frase "que consiste esencialmente en" limita el
alcance de la invencién que sigue a los elementos, etapas o
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ingredientes especificados, y a los elementos, etapas o
ingredientes adicionales que no afectan materialmente a las
caracteristicas bdsicas y nuevas de la invencién.

El término "paciente" pignifica un mamifero. Pacientes
preferidos incluyen seres humanos, gatos, perros, vacas,
caballos, cerdos y ovejas.

El término "animal" significa un mamifero. Animales
preferidos incluyen seres humanos, ratas, ratones, cobayas,
conejos, monos, gatos, perros, vacas, caballos, cerdos y
ovejas.

Las frases "cantidad terapéuticamente eficaz" y "canti-
dad eficaz" son sinfnimas a menos que se indique de otro
modo, y significan una cantidad de un compuesto de 1la
presente invencién que es suficiente para mejorar el estado,
enfermedad o trastorno que estd siendo tratado. La determina-
cién de una cantidad terapéuticamente eficaz, asi como de
otros factores relacionados con la administracitn eficaz de
un compuesto de la presente invencién a un paciente que
necesita tratamiento, incluidas formas de dosificacién, vias
de administracién y frecuencia de dosificacién, pueden
depender de las particularidades del estado con el que se
tope, incluido el paciente y el estado que esté& siendo
tratado, la gravedad del estado en un paciente particular, el
compuesto particular que estd siendo empleado, la via
particular de administracién que estd siendo empleada, la
frecuencia de dosificacién y la formulacién particular que
estd siendo empleada. La determinacién de un régimen de
tratamiento terapéuticamente eficaz para un paciente esté
dentro del nivel de un experto ordinarioc en la técnica médica
0 veterinaria. En el uso clinico, una cantidad eficaz puede
ger la cantidad que es la recomendada por la Administracién
de Alimentos y Firmacos de Estadogs Unidos, © una agencia
extranjera equivalente.

La frase "mezclado" o "en mezcla" significa que los
ingredientes, asi mezclados, comprenden una mezcla heterogé-
nea u homogénea. Se prefiere una mezcla homogénea.
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Las frases "preparacifén farmacéutica"™ y "preparacién"
son sinénimas a menos que se indique de otro modo, e incluyen
la formulacién del compuesto activo con un material encapsu-
lante en calidad de vehiculo que proporciona una cdpsula en
la que el componente activo, con o sin otros vehiculoa, esté
rodeado por un vehiculo que, asi, esti asociado con el mismo.
De manera similar, se incluyen sellos y pasetillas. Prepara-
ciones farmacéuticas se describen plenamente en lo que sigue.

La frase "cantidad eficaz anticancerigena" significa una
cantidad del compuesto de la invencidén, o de una sal farma-
céuticamente aceptable del mismo, suficiente para inhibir,
detenexr o provocar la regresidén del cancer que estd siendo
tratado en un paciente o poblacidn de pacientes particular.
Por ejemplo, en seres humanos u otros mamiferos, una cantidad
eficaz anticancerigena se puede determinar experimentalmente
en un laboratorio o disposicién clinica, o puede ser la
cantidad requerida por las directrices de la Administracién
de Alimentos y Firmacos de los Estados Unidos, o una agencia
extranjera equivalente, para el cancer particular y los
pacientes que estdn siendo tratados.

La frage "cantidad inhibidora de MMP-13" significa una
cantidad de compuesto de la invencién o de una de sus sales
farmacéuticamente aceptables suficiente para inhibir una
metaloproteinasa-13 de la matriz de la enzima que incluye una
de sus formas truncadas, incluido un dominio catalitico de la
misma, en un animal o poblacién animal particular. Por ejem-
plo, en un ser humano u otro mamifero, una cantidad inhibido-
ra de MMP-13 pe puede determinar experimentalmente en un
laboratorio o disposicién clinica, o puede ser la cantidad
requerida por las directrices de la Administracién de Alimen-
tos y Farmacos de los Estados Unidos o un agencia extranjera
equivalente para la enzima MMP-13 particular y el paciente
que estd siendo tratado.

Deberia apreciarse que las metaloproteinasas de la
matriz incluyen las Biguientes enzimas:

MMP-1, también conocida como colagenasa intersticial,
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colagenasa-1 o colagenasa de tipo fibroblasto;

MMP-2, también conocida como gelatinasa A o colagenasa

tipo IV de 72 kDa;

MMP-3, también conocida como estromelisina o estromeli-

sina-1;

MMP-7, también conocida como matrilisina o PUMP-1;

MMP-8, también conocida como colagenasa-2, colagenasa

de neutrdfilos o colagenasa de tipo polimorfonu-
clear ("tipo PMN");

MMP-9, también conocida como gelatinasa B o colagenasa

tipo IV de 92 kDa;

MMP-10, también conocida como estromelisina-2;

MMP-11, también conocida como estromelinasa-3;

MMP-12, también conocida como metaloelastasa;

MMP-13, también conocida como colagenasa-3;

MMP-14, también conocida como ("MT") 1-MMP o MT1-MMP de

tipo membrana;

MMP-15, también conocida como MT2-MMP;

MMP-16, también conocida como MT3-MMP;

MMP-17, también conocida como MT4-MMP;

MMP-18; y

MMP-19.

Se conocen otras MMPs, incluida MMP-26, que también se
conoce como matrilisina-2.

Un aspecto de la presente invencifén es un compuesto de
f6rmula I o una sal farmacéuticamente aceptable del mismo,
que es un inhibidor selectivo de la enzima MMP-13. Un
inhibidor selectivo de MMP-13, tal como se utiliza en la
presente invencién, es un compuesto que es > 5 veces més
potente in vitro frente a MMP-13 que frente a al menos otra
enzima metaloproteinasa de la matriz tal como, por ejemplo,
MMP-1, MMP-2, MMP-3, MMP-7, MMP-B, MMP-9 o MMP-14, o frente
a alfa-convertasa del factor de necrosis de tumores ("TACE").
Un aspecto preferido de la presente invencién es un compuesto
que es un inhibidor selectivo de MMP-13 frente a MMP-1.

Todavia otros aspectos de la presente invencién son com-
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puestos de férmula I, o una de sus sales farmacéuticamente
aceptables, que son inhibidores selectivos de MMP-13 frente
a otras 2, 3, 4, 5, 6 6 7 enzimas MMP, o frente a TACE y
otras 1, 2, 3, 4, 5, 6 6 7 enzimas MMP. Otros aspectos de la
presente invencién son compuestos de f£6rmula I, o una sal
farmacéuticamente aceptable de los mismos, que son > 10
veces, > 20 veces, > 50 veces, > 100 veces o > 1000 veces mis
potentes frente a MMP-13 que frente al menos una de cualquier
otra enzima MMP o TACE.

Deberia apreciarse que la determinaci6én de formas de
dosificacién, cantidades de dosificacién y vias de adminis-
tracién adecuadas estd dentro del nivel de conocimiento
ordinario en la técnica farmacéutica y médica, y se describe
a continuacién.

El término "CI,," significa la concentracién de compuesto
de ensayo requerida para inhibir la actividad de una diana
biol6gica, tal como un receptor o enzima, en un 50%.

La frase "dominio catalitico" significa el dominio que
contiene un catién zinc catalitico de la enzima MMP, en donde
la enzima MMP contiene 2 o midg dominios. Un dominio cataliti-
co incluye formas truncadas del mismo que conservan al menos
algo de la actividad catalitica de MMP-13 o MMP-1iaCD. Por
ejemplo, se ha reseflado que las colagenasas, de las que MMP-
13 es un miembro, contienen un dominio de péptido sefial, un
dominio de propéptido, un dominio catalitico y un dominio
gimilar a hemopexina (Ye Qi-Zhuang, Hupe D., Johnson L.,
Current Medicinal Chemistry, 1996: 3: 407-418).
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La frase "un método para inhibir MMP-13" incluye métodos
para inhibir MMP-13 de longitud completa, formas truncadas de
la misma que conservan una actividad catalitica, incluidas
formas que contienen el dominio catalitico de MMP-13, asi
como el dominio catalitico de MMP-13 sola, y formas truncadas
del dominio catalitico de MMP-13 que conservan al menos una
cierta actividad catalitica.

Deberia apreciarse que se ha demostrado previamente (Ye
Qi-Zhuang, et al., 1996, supra) que una actividad inhibidora
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frente a un dominio catalitico de una MMP es predictiva de la
actividad inhibidora frente a la respectiva enzima de longi-
tud completa.

Los compuestos a utilizar en la presente invencién pue-
den existir en formas no solvatadas, asi como en formas
solvatadas, incluidas formas hidratadas. En general, las
formas solvatadas, incluidas formas hidratadas, son equiva-
lentes a formas no solvatadas y pretenden estar abarcadas
dentro del alcance de la presente invencién.

Los compuestos de la f6rmula I pueden tener centros
quirales y, asi, pueden existir como mezclas racémicas y
enantifmeros individuales. Todas las formas isfmeras de este
tipo se pueden utilizar en el método de esta invencién y se
proporcionan como compuestoOp Nuevos.

Los compuestos de la invencifn son capaces de formar
adicionalmente tanto formmlaciones farmacéuticamente acepta-
bles que comprenden sales, incluidas pero no limitadas a
sales por adicién de &cidos y/o sales de bases, disolventes
y N-6xidos de un compuesto de la invencién. Esta invencién
proporciona también formulaciones farmacéuticas que compren-
den un compuesto de la invencién junto con un vehiculo,
diluyente o excipiente para el mismo farmacéuticamente
aceptable. Todas estas formas se pueden utilizar en el método
de la presente invenciotn.

Sales por adicifn de dcidos farmacéuticamente aceptables
de los compuestos de la invencifn incluyen sales derivadas de
&cidos inorgénicos tales como clorhidrico, nitrico, fosféri-
co, sulfirico, bromhidrico, yodhidrico, fosforoso y simila-
res, asi como las sales derivadas de dcidos orgdnicos tales
como é&cidos monocarboxilicos y dicarboxilicos alifiticos,
dcidos alcanoicos fenil-sustituidos, dcidos hidroxi-alcanoi-
cos, acidos alcanodioicos, &cidos aromiticos, &cidos sulféni-
co8 alifdticos y aromidticos, etc. Sales de este tipo inclu-
yen, asi, sulfato, pirosulfato, bisulfato, sulfito, bisulfi-
to, nitrato, foefato, monohidrfgenofosfato, dihidrbSgenofosfa-
to, metafosfato, pirofosfato, cloruro, bromuro, yoduro, ace-
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tato, propionato, caprilato, isobutirato, oxalato, malonato,
succinato, suberato, sebacato, fumarato, maleato, mandelato,
benzoato, clorobenzoato, metilbenzoato, dinitrobenzoato,
ftalato, bencenosulfonato, toluenosulfonato, fenilacetato,
citrato, lactato, maleato, tartrato, metanosulfonato y
similares. También se contemplan las sales de aminodcidos
tales como arginato, gluconato, galactouronato, y similares;
véase, por ejemplo, Berge et al., "Pharmaceutical Salts", J.
Of Pharmaceutical Science, 1977; 66:1-19.
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Las sales por adicifén de &cidos de los compuestos de
cardcter bisico se preparan poniendo en contacto la forma de
base libre con una cantidad suficiente del icido deseado para
producir la sal de una manera convencional. La forma de base
libre se puede regenerar poniendo en contacto la forma de sal
con una base y aislando la base libre de la manera convencio-
nal. Las formas de base libre difieren de sus respectivas
formas salinas de alguna manera en determinadas propiedades
fisicas tales como la sBolubilidad en disolventes polares
pero, por lo demds, las sales son equivalentes a sus respec-
tivas bases libres para los fines de la presente invencién.

Sales por adicién de bases farmacéuticamente aceptables
se forman con metales o aminas tales como hidréxidos de
metales alcalinos y alcalinotérreos, o de aminas orgénicas.
Ejemplos de metales utilizados como cationes son sodio,
potasio, magnesio, calcio y similares. Ejemplos de aminas
adecuados son N,N’-dibenciletilendiamina, cloroprocaina,
colina, dietanolamina, etilendiamina, N-metilglucamina vy
procaina; véase, por ejemplo, Berge et al., supra, 1977.

Lag sales por adicién de bases de compuestos de cardcter
dcido se preparan poniendo en contacto la forma &cido libre
con una cantidad suficiente de la base deseada para producir
la sal de una manera convencional. La forma de dcido libre se
puede regenerar poniendo en contacto la forma de sal con un
4cido y aislando el &cido libre de una manera convencional.
Las formas de &cido libre difieren de sus respectivas formas
de sal en cierta medida en determinadas propiedades fisicas
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demis, las sales son equivalentes a sus respectivos &cidos
libres para los fines de la presente invencién.

Los compuestos de la presente invencién se pueden formu-
lar y administrar en una amplia diversidad de formas de dosi-
ficacidn orales y parenterales, incluidas la administracién
transdermal y rectal. Todo lo que se requiere es que un inhi-
bidor de MMP se administre a un mamifero que padece una en-
fermedad en una cantidad eficaz, que es la cantidad requerida
para provocar una mejora en la enfermedad y/o en los sintomas
asociados con tal enfermedad. Se reconocerd por los expertos
en la técnica que las siguientes formas de dosificacién
pueden comprender, en calidad de componente active, un
compuesto de la invencifn o una correspondiente sal farmacéu-
ticamente aceptable o solvato de un compuesto de la inven-
eidn.

Los compuestos de la invencifén se preparan por métodos
bien conocidos por los expertos en la técnica de la Quimica
Orgdnica. Los compuestos de la invencién se preparan utili-
zando materiales de partida comercialmente disponibles o
reaccionantes que se preparan ficilmente mediante técnicas de
sintesis orgénica convencionales. Una sintesis tipica de los
compuestos de la invencién de la f6rmula I se muestra en el
Esquema 1 que figura a continuacifén. La primera etapa en el
EBsquema 1 comprende hacer reaccionar un di&cido con un
reactivo de cloracién tal como cloruro de tionilo o cloruro
de oxalilo, en un disolvente no prético tal como diclorometa-
no (DCM) para dar el cloruro de didcido. Este cloruro de
dcido se puede hacer reaccionar entonces con una amina,
NHR'R®*, en exceso o0 con una base orgénica tal como trietilami-
na, para dar una bis-amida de f6rmula I. Alternativamente, el
cloruro de dcido se puede hacer reaccionar con un alcohol,
R'OH, en un disolvente no prético tal como diclorometano
junto con una base orgdnica o inorgdnica tal como trietilami-
na o carbonato de potasio para dar un bis-éster de f6rmula I.
En algunas circunstancias, el Dbis-éster se puede hacer
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reaccionar con una amina, NHR'‘R®, a temperaturas elevadas para
dar una bis-amida de f6rmula I. El didcido se puede hacer
reaccionar también con un haluro de alquilo en un disolvente
no prético que contiene una base orgdnica o inorgdnica para
dar un bis-&ster de f6rmula I. Una tercera secuencia implica
la reaccién del di&cide con hidroxibenzotriazol, HOBt, y
diciclohexilcarbodiimida, DCC, y una amina, NHR'R®, en un
disolvente tal como dimetilformamida, DMF, o diclorometano
para dar una bis-amida de f6érmula I.

Compuestos de f6xrmula I se han sintetizado también
utilizando técnicas combinatorias, Esquema 2. El cloruro de
didcido se une a una resina tal como una resiona de Marshall
para dar un cloruro de &cido unido. A continuacién, esto se
hace reaccionar con una amina, NHR'R’, en presencia de
trietilamina en un disolvente tal como DM, para dar una
amida unida a resina. Después, la resina se escinde por
reaccién con una amina, NHR'R®, en dioxano en presencia de una
base orgédnica para dar una bis-amida de £6rmula I, en donde
cada uno de R*' y R* son, independientemente, como se definen
antes.

X

oD
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Rl
405
a NHRRD
(amina A
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Los siquientes ejemplos detallados ilustran adicional-
mente la sintesis de compuestos de la f6rmula I de 1la
invenciétn tipicos. Los ejemplos son s6lo representativos y no
se han de considerar comoc limitantes de la invencién en
ningin aspecto.

EJEMPLO 1

Big- (3-metoxi-bencilemida) deéicidopiridina-2,4-dicarboxili-
co

A una solucibén de &cido 2,4-piridina-dicarboxilico (1,0
g, 6,0 mmol) en cloruro de metileno (40 ml) se afiadi6 hidrato
de l-hidroxibenzotriazol (HOBt) (2,03 g, 15 mmol), 3-metoxi-
-bencilamina (1,53 ml, 12,0 mmol) e hidrocloruroc de 1-(3-
-dimetilaminopropil) -3-etilcarbodiimida (EDAC) (2,88 g, 15
mmol) . La solucién se agitd durante 24 horas a la temperatura
ambiente y luego se evapordé a presién reducida para dar un
aceite. El aceite se repartié entre acetato de etilo caliente
y agua caliente. A continuacién, la fase orginica se lav6 con
bicarbonato de sodio saturado, aqua y, finalmente, salmuera.
La fase orgénica se secé sobre sulfato de magnesio y se
evaporS a presién reducida para dar un aceite naranja. Este
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se purificé mediante cromatografia MPLC utilizando gel de
silice y 1:1 hexano:acetato de etilo. Las fracciones de
aceite, que mediante cromatografia en capa fina (TLC)
mostraron contener el producteo principal, se reunieron, y el
producto se separ6 por evaporacién a presién reducida para
dar 1,85 g (76%) del compuesto del enunciado en forma de un
aceite transparente. MS: M+l = 406,1; microanilisis
(C,,H,,N,0,) : Calculado (Calc.): € = 68,13, H = 5,97, N =
10,36. Encontrado: C = 68,05, H = 5,97, N = 10,23.

Los Ejemplos 2-9 se prepararon siguiendo el mismo
proceso general detallado en el Ejemplo 1.
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EJEMPLO 2
Bis- (4-cloro-bencilamida) de &cido piridina-3,5-dicarboxili-
coy p.f. 224-225°C.

EJEMPLO 3
Bis-(3-cloro-bencilamida) de &cido piridina-3,5-dicarboxfli-
co) p.f. 185-186°C.

EJEMPLO 4
Bis-{(1,3-benzodioxol-5-ilmetil) -amida] de &cido 2-metoxi-
-pixidina-3,5-dicarboxilico; MS: M+l = 464,1; wicroanilisis
(CyH,:N,0,:°0,52 H,0): calc.: C = 60,97, H = 4,70, N = 8,89.
Encontrado: € = 60,92, H= 4,33, N = 8,83.

EJEMPLO 5
Ester bis-(1,3-benzodioxol-5-ilmatilico) de &cido piridina-
-3,5~-dicarboxilico; p.f. 113-114°C.

EJEMPLO 6
Bis- (4-matoxi-bencilamida) de fcido piridina-3,5-dicarboxi-
lico; p.£. 224-225°C,

EJEMPLO 7
Bis-[(1,3-benzodi xo0l-5-ilmetil)-amida] de &cido piridina-
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-3,5-dicarboxilico; p.£f. 194-195°C.

EJEMPLO 8
Bis-[(1,3-benzodioxol~5-ilmetil) -amida] de &cido piridina-
2,4-dicarboxilico; MS: M+l = 434,1; ~ microandlisis

(an“N,o"l,OG H,O): ca1C-= C = 61'05’ H = 4,70| N = 9.29-
Encontrado: C = 61,01, H = 4,64, N = 9,39,

EJEMPLO 9
Bis- (4-fluoro-bencilamida) de &cido piridina 3,5-dicarboxili-
co; p.£f. 216-218°C.

EJEMPLO 10
Bis-bencilamida de &cido 2-oxo0-1,2-dihidro-piridina-3,5-

-dicarboxilico
N = N
Cr Hﬁ\(lin

N~ OH

a) Acido 5-bencilcarbamoil-6-hidroxi-nicotinico

HOWH’\O

N° OH

A una suspensifn de éster metilico de &cido 5-bencil-
carbamoil ~6-hidroxi-nicotinico en metanol (20 ml) se afiadie-
ron 5,2 ml (5,2 mmol) de NaOH 1 N. La mezcla se calentd hasata
50°C y Be agité durante una noche. Se aifiadié NaOH 1 N
adicional (8,0 ml, 8,0 wmol). La mezcla se calenté a reflujo
durante 6 horas. La mezcla se dej6 enfriar y se agit6 durante
una noche. El metanol se separ$ mediante concentracién a
presidn reducida. El residuo resultante se disolvié en H,0 y
se extrajo con dietiléter. La capa acuosa se acidificé con
HCl 1 My se filtr6. El producto sélido se lavé con agua y se
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gecé a presién reducida durante una noche a 55°C. 1,2 g
(rendimiento de 85%). MS: m/z (APCI, AP+) 373,0 [M]*. CHN
Andlisis: calc.: C, 61,76; H, 4,44; N, 10,28. Encontrado: C,
61,41; H, 4,42; N, 9,98.
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b} Ester metilico de &cido 5-bencilcarbamoil-6-
hidroxi-nicotinico

~ RN
fecae
N "OH

A una mezcla de éster metilico de 4cido 2-hidroxi-
-piridina-3, 5-dicarboxilico, hidroclorurode 1- (3-dimetilami-
nopropil) -3-etilcarbodiimida (EDAC-HCl 0,49 g, 2,6 mmol),
hidrato de 1l-hidroxibenzotriazol (HOBt 0,35 g, 2,6 mmol) en
dimetilformamida (10 ml) se afiadi6 bencilamina 0,27 g (2,6
mmol) . La mezcla se agitd durante una noche a la temperatura
ambiente. Se afiadlé agua (20 ml) y la mezcla se filtré. El
producto s6lido se suspendid en acetato de etilo caliente
para dar 0,17 g (rendimiento de 28%) del compuesto del
enunciado. MS: m/z (APCI, AP+) 287 ([M]'. CHN Andlisis:
C,H, N,0,-0,47 H,0; calc.: C, 61,12; H, 5,11; N, 9,50. Encon-
trado: C, 61,17; H, 4,81; N, 9,71.

c) Ester 5-metilico de &cido 2-hidroxi-piridina-3,5-
-dicarboxilico

o i OH
N “OH

A una suspensién de 5,23 g (24,0 mmol) de 4cido 5-bromo-
-2-hidroxi-nicotinico en 100 ml de metanol en un reactor de



10

15

20

25

30

35

S

acero inoxidable con camisa de Teflon de 300 centimetros
cibicos (cm') se afiadié trietilamina (16,6 mol), sequido de
acetato de paladio (0,75 g, 3,31 mmol) y difenilfosfino-
-propano (DPPP, 2,13 g, 5,1 mmol). El reactor se barrié con
monéxido de carbono y luego se presurizé a 35 kg/cm’. La
mezcla se mantuvo a 100°C durante 39,5 horas. A continuacién,
la mezcla se enfrid hasta la temperatura ambiente y la mezcla
de reaccién se filtré utilizando metanol como eluyente. El
filtrado se concentrd a presi6n reducida. El residuo se
repartid entre acetato de etilo y bicarbonato de sodio acuoso
saturado. La capa orgdnica se extrajo de nuevo una vez con
bicarbonato de sodio acuoso saturado. Las capas orgédnicas
reunidas se acidificaron utilizando HCl concentrado. El
gs6lido resultante se filtrs, se lavé dos veces con agua, se
suspendi6 en acetato de etilo caliente y se filtré. El
producto se sec6 durante una noche en una estufa de vacio a
55°C. 2,8 g de 59% de rendimiento. MS: m/z (APCI, AP+) 198
(M]*. CHN Andlisis: C, 48,74; H, 3,58; N, 7,10. Encontrado:
C, 48,99; H, 3,45; N, 7,35.

-35-

d) Acido 5-bromo-2-hidroxi-nicotinico
O

N OH

A una suspensién de 5,0 g (35,9 mmol) de 4cido 2-
-hidroxi-nicotinico en 30 ml de &4cido acético se afiadieron
gota a gota 7,5 g (46,7 mmol) de bromo. La mezcla se mantuvo
a 70-80°C durante una noche. La mezcla se enfrid, y el &cido
acético se separd a presién reducida. Se afiadid agua (100 ml)
y el producto se f£filtré y se lavs con agua (3 x 100 ml). El
sblido se sect en una estufa de vacio a 65°C durante 48 horas
para proporcionar 6,1 g (rendimiento de 78%) del compuesto
del enunciado. MS: m/z (APCI, AP+) 219,0 [M]*. CHN Anélisis:
calc.: C, 33,06; H, 1,85; N, 6,42. Bnc ntrado: ¢, 32,91; H,
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1,78; N, 6,23.

e) Bis-bencilamida de &cido 2-ox0-1,2-dihidro-piridi-
na-3,5-dicarboxilico

A una suspensién de &cido 5-bencilcarbamoil-6-hidroxi-
-nicotinico 1,0 (3,67 mmol), EDAC-HCl 0,84 g (4,4 mmol), HOBt
0,59 g (4,4 mmol) en dimetilformamida (20 ml) se afladié
bencilamina 0,47 g (4,4 mmol) . La mezcla se agité durante una
noche a la temperatura ambiente. Se ailadié agua (20 ml) y la
mezcla de reaccidn se £iltré6. El producto s6lido se suspendid
a continuacién en acetato de etilo caliente. 1,1 g (rendi-
miento de 81%). MS: m/z (APCI, AP+) 362,2 [M]*. CHN AnSlisis:
Cale. C, 69,79; H, 5,30; N, 11,63. Encontrado: C, 69,49; H,
5,38; N, 11,64.

EJEMPLO 11
Bis-bencilamida de icido 2-metoxli-piridina-3,5-dicarboxflico

saacaas

A una solucidén de 0,5 g (1,4 mmol) de bis-bencilamida de
dcido 2-ox0-1,2-dihidro-piridina-3,5-dicarboxilico en 10 ml
de N,N-dimetilformamida (DMF) se afiadieron 0,25 g (1,9 mmol)
de dlisopropiletilamina, segquido de 0,19 g (1,4 mmol) de
yodometano. La mezcla resultante se agité durante una noche
a la temperatura ambiente. La mezcla de reaccién se diluyé
con agua y se extrajo con acetato de etilo (2 x 20 ml). Los
extractos orgénicos reunldos se lavaron con solucién acuosa
saturada de NaCl y se secaron sobre MgSO,. El producto se
cristalizé en acetato de etilo, proporcionando 0,24 g
(rendimiento de 46%) del compuesto del enunciado. MS: m/z
(APCI, AP+) 376,3 (M]*'. CHN Anidliais: calc.: C, 70,38; H,
5,64; N, 11,1%. Encontrado: C, 70,05; H, 5,49; N, 10,89.
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EJEMPLO 12
Eater terc.-butilico de 4&cido (3,5-bis-bencilcarbamoil-
-piridin-2-iloxi) -acético

saarane
tvr°~|<

O

A una solucién de 0,5 g (1,4 mmol) de bis-bencilamida de
dcido 2-oxo0-1,2-dihidro-piridina-3,5-dicarboxilico en 10 ml
de DMF e afladieron 0,25 g (1,9 mmol) de diisopropiletilami-
na, seguido de 0,27 g (1,4 mmol) de bromo-acetato de terc.-
-butilo. La mezcla resultante se agité durante una noche a la
temperatura ambiente, luego se diluyé con agua y se extrajo
con acetato de etilo (2 x 20 wml). Los extractos orgédnicos
reunidos se lavaron con solucién acuosa saturada de NaCl y se
secaron sobre MgS0O,. El producto se cristallzé en acetato de
etilo para proporcionar 0,37 g (rendimiento del 56%) del
compuesto del enunciado. MS: m/z (APCI, AP+) 476,3 [M]*. CHN
Andlisis: Calc. C, €68,20; H, €,15; N, B8,84. Encontrado: C,
67,81; H, 6,18; N, 8,69.

EJEMPLO 13
Acido (3,5-bis-bencilcarbamoil-piridin-2-iloxi) -acético

©”L(r;:©

Una solucién de 0,25 g (0,53 mmol) de éster terc.-bu-

KN

\
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tilico de &cido (3,5-bis-bencilcarbamoil-piridin-2-iloxi)-
acético en 10 ml de dcido trifluorocacéctico al 50% en CHCl, se
agitd durante 3 horas a la temperatura ambiente. A continua-
cibén, la mezcla de reaccidn se concentxf a presién reducida
para obtener un sélido. El s6lido se suspendié en acetato de
etilo, se filtrH, se lavd con acetato de etilo y luego se
secd a 55°C a presifn reducida durante una noche. 0,15 g
(rendimiento de 68%) del compuesto del enunciado. MS: m/z
(APCI, AP+) 420 [M]*'. CHN An4dlisis: calc.: C, 65,86; H, 5,05;
N, 10,02. Encontrado: C, 65,73; H, 5,08; N, 9,86.

EJEMPLO 14
Procedimientos generales para preparar compuestos de la
invencién en la disposicién combinatoria

Caxga con resina

En un tubo de resina de 500 ml se hinché en diclorometa-
no (DCM) (300 ml) resina de Marshall (15,2 g, 21,25 mmol).
Bste proceso era ligeramente exotérmico y provocé que casi
hirviera el DCM. Una vez que la mezcla se enfrié, el tubo se
tap6é y se agitd lentamente durante 5 minutos con ventilacién
frecuente. Después se decantd el DCM. Este lavado se repitiéd
dos veces mids. A continuacién, la resina se resuspendis en
DCM (300 ml) y se afiadi6 lentamente trietilamina (TBA) (3,2
g, 32 mwol, 1,5 eq.). La mezcla resultante se arremolind
durante 5 minutos y luego se afladié en una porcién dicloruro
de &cido isoftdlico (17,2 g, 85 mmol, 4 eq). El tubo de
resina se tapdé y se asegurdé con cuidado en un sacudidor de
arremolinamiento y se invirti6é durante 36 horas.

Después de 36 horas se observd un ligero oscurecimiernto
de la resina. El disolvente de la reaccién se drend y la
resina se lavd tres veces con DCM (200 ml) y dos veces con
dietiléter (200 ml). La resina se secd en vacio durante 24
horas. La carga se determiné tanto mediante la ganancia de
peso como mediante la determinacién de cloruro total. (El
contenido en nitré6geno mostré < 0,05% de N y, por lo tanto,
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la ausencia de TEA-Cl). La carga tipica era 1,1 mmol/g.

Distribucion de la resina

Un cargador de resina Miniblock se calibré para cada
resina utilizada en el protocolo. Se registrd el peso en
miligramos de resina afladida por pocillo, y se calculd el
nGmerc de milimoles por pocillo de dicloruro de &acido
isoftdlico. Utilizando esta calibracién y la carga para cada
resina, a cada tubo de reaccién se distribuyeron 0,15 mmol de
dicloruro de 4cido isoftdlico unido a resina. A continuacién,
la valvula se cerr$ en el bloque.

Preparacién de la solucién de amina

Un conjunto de amina "A" (NHR'R') se diluyd hasta 0,5 M
en DCM. Se prepard una solucién 0,2 M de TEA en DCM (1,5 ml
por reaccidén). Tamblén se prepar$ una solucién 0,2 M de TEA
en dioxano (1,5 ml por reaccién). Un conjunto de amina "B"
(NHR'R®*) se diluyé hasta 0,5 M en dioxano.

Adicién de amina "A"

La solucién de TEA en DCM (1,5 ml) se afiadid a cada tubo
de reaccién. Seguidamente, utilizando el mapa miniblogque como
guia, se afiadid la solucitn de amina "A" apropiada (315 pul,
1,05 eq). El blogue se sacudié durante 24 horas, luego se
coloc6 en un puesto de filtracién sin un bloque de recogida
y se dren6é. La vdlvula se cerrd y se afiadieron 2 ml de DCM.
El bloque se sacudid durante 2 minutos y se drendé de nuevo.
El bloque de reaccifn se almacend en vacio antes del uso.

Adicién de amina "B" y escisifén de la resina:

La solucién de TEA/dioxano (1,5 ml) se afiadié a cada
tubo de reaccién. Seguidamente, utilizando el mapa minibloque
como guia se distribuy6 solucién de amina "B" apropiada (300
ul, 1,05 eq). El bloque de reaccién se sacudié durante 72
horas y luego se colocé en un puesto de filtracién con un
bloque de recogida marcado, y se drend. La vdlvula se cerré

\
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y se afiadieron 2 ml de DCM. Rl bloque de reaccidn se sacudié
durante 2 minutos y luego se drendé en tubos de recogida.

Anflisis

Los productos en 1los tubos se pueden identificar
mediante espectrometria de masas en bucle después de evaporar
primeramente el DCM a partir de las muestras de MS.

Concentrado

Concentrar las muestras brutas en el Genevac.

Los siguientes compuestos de los Ejemplos 14.1 a 14.80,
cuyas estructuras se confirmaron mediante espectrometria de
masas, se prepararon de acuerdo el protocolo de sintesis
combinatorio antes descrito.

14.1 Bis- (3-metoxi-bencilamida) de &cido piridina-2,4-
dicarboxilico APCI-(MS + 1) 406,452

14.2 Bis-[(1,3-benzodioxocl-5-ilmetil) -amida] de &cidopiridi-
na-2,4-dicarboxilico APCI-(MS + 1) 434,418

14.3 Bis-(2,4-dimetoxi-bencilamida) de &cido piridina-2,4-
dicarboxilico APCI-(MS + 1) 466,503

14.4 Bip- (4-cloro-bencilamida) deédcidopiridina-2,4-dicarbo-
x{lico APCI-(MS + 1) 415,29

14.5 Bis-bencilamida de 4cido piridina-2,4-dicarboxilico
APCI-(MS + 1) 346,4

14.6 Bis-[(naftalen-1-ilmetil)-amida] de &cido piridina-2,4-
dicarboxilico APCI-(MS + 1) 446,52

14.7 Bis-[(2-p-tolil-etil)-amidal] de &cido piridina-2,4-
dicarboxilico APCI-(MS + 1) 402,507

14.8 Bis- (4-metoxi-bencilamida) de 4dcido piridina-2,4-
dicarboxflico APCI-(MS + 1) 406,452

14.9 Bis-(3-fluoro-bencilamida) de 4&cldo piridina-2,4-
dicarboxilico APCI-(MS + 1) 382,38

14.10 Bis-(bencil-etil-amida) de &cido piridina-2,4-dicar-
boxilico APCI-(MS + 1) 402,507

14.11 BiB-{[2-(3,4-dimetoxi-fenil)-etil] -amida)} de &cido pi-

X
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ridina-2,4-dicarboxilico APCI-(MS + 1) 494,557

14.12 Bisg-{[2-(2-fenoxi-fenil)-etil]-amida} de &cido piri-
dina-2,4-dicarboxilico APCI-(MS + 1) 558,647

14 .13 Bis-[(4-fenil-butil)-amida] de &Acido piridina-2,4-di-
carboxilico APCI-(MS + 1) 430,561

14.14 Bis-{[2- (4-metoxi-fenil)-etil] -amida} de &cido piri-
dina-2,4-dicarboxilico APCI-(MS + 1) 434,505

14.15 Bis-{[2-(2-fluoro-fenil) -etil] -amida} de dcido piri-
dina-2,4-dicarboxilico APCI-(MS + 1) 410,434

14.16 Big-{{2-(3-cloro-fenil)-etil]-amida} de Acido piridi-
na-2,4-dicarboxilico APCI-(MS + 1) 443,344

14.17 Bie-{[2-(2,4-dimetil-fenil)-etil] -amida} de &cido pi-
ridina-2,4-dicarboxilico APCI-(MS + 1) 430,561

14.18 Bis-[(2-0-tolil-etil)-amida] de &cido piridina-2,4-4i-
carboxilico APCI-(MS + 1) 402,507

14.19 Bis-{[2-(4-etil-fenil) -etil] -amida} de &cido piridina-
2,4-dicarboxilico APCI-(MS + 1) 430,561

14.20 Bis-[(2-fenil-propil) -amida) de dcido piridina-2,4-di-
carboxilico APCI-(MS + 1) 402,507

14.21 Bis-[(1,2-difenil-etil) -amida]l de dcido piridina-2,4-
dicarboxilico APCI-(MS + 1) 526,649

14.22 Big-(2,4-dicloro-bencilamida) de &acido piridina-2,4-
dicarboxilico APCI-(MS + 1) 484,181

14.23 Bis-{(bifenil-2-ilmetil)-amida] de &cido piridina-2,4-
dicarboxilico APCI-(MS + 1) 498,595

14.24 Bilse-(3,4,5-trimetoxi-bencilamida) de &cido piridina-
2,4-dicarboxilico APCI-(MS + 1) 526,555

14.25 Bis-(3-cloro-bencilamida) de &cido piridina-2,4-di-
carboxilico APCI-(MS + 1) 415,29

14.26 Bis-(3,5-dimetoxi-bencilamida) de &cido piridina-2,4-
dicarboxilico APCI-(MS + 1) 466,503

14.27 Bis-(3,4-dimetoxi-bencilamida) de &dcido piridina-2,4-
dicarboxilico APCI-(MS + 1) 466,503

14.28 Bis- {etil-piridin-4-ilmetil-amida) de &cido piridina-
2,4-dicarboxilico APCI-(MS + 1) 404,483

14.29 Bis-[(2-piridin-4-il-etil-amida] de &cido piridina-2,4-
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dicarboxilico APCI-(MS + 1) 376,43

14.30 Bis-[(2-piridin-3-il-etil-amida) de dcido piridina-2,4-
dicarboxilico APCI-{(MS + 1) 376,43

14.31 Bis-{[2-{4-cloro-fenil) -etil] -amida} de &cido piridina-
2,4-dicarboxilico APCI-{(MS + 1) 443,344

14.32 Big-[(piridin-4-ilmetil) -amida] de 4cido piridina-2,4-
dicarboxilico APCI-(MS + 1) 348,376

14.33 Bip-(3,5-bis-trifluorometil-bencilamida) de &cido piri-
dina-2,4-dicarboxilico APCI-(MS + 1) 618,389

14.34 Bis-(2,3-dimetoxi-bencilamida) de &dcido piridina-2,4-
dicarboxilico APCI-(MS + 1) 466,503

14.35 Bis-{3-trifluorometil-bencilamida) de &cido piridina-
2,4-dicarboxilico APCI-(MS + 1) 482,394

14.36 Big-(2-trifluorometil-bencilamida) de &cido piridina-
2,4-dicarboxilico APCI-(MS + 1) 514,392

14.37 Bip-(3-difluorometoxi-bencilamida) de dcido piridina-
2,4-dicarboxilico APCI-(MS + 1) 478,412

14.38 Bis-(2-difluorometoxi-bencilamida) de dcido piridina-
2,4-dicarboxflico APCI-(MS + 1) 478,412

14.39 Bis- (4-~fluoro-3-trifluorometil-bencilamida) de &cido
piridina-2,4-dicarboxilico APCI-(MS + 1) 518,375

14.40 Bis-{2-metoxi-bencilamida) de &cido piridina-2,4-
dicarboxilico APCI-(MS + 1) 406,452

14.41 Bis-{[2- (3-etoxi-fenil)-etil] -amida} de &cido piridina-
2,4-dicarboxilico APCI-(MS + 1) 462,559

14.42 Bis-(3-cloro-4-fluoro-bencilamida) de &cido piridina-
2,4-dicarboxilico APCI-(MS + 1) 451,27

14.43 Bis-(2,4-difluoro-bencilamida) de &cido piridina-2,4-
dicarboxilico APCI-(MS + 1) 418,361

14 .44 Bisa- (4-amino-bencilamida) de é&cido piridina-2,4-di-
carboxilico APCI-{MS + 1) 376,43

14.45 Bis-(2-metil-bencilamida) de #4cido piridina-2,4-di-
carboxilico APCI-(MS + 1) 374,454

14.46 Bis-{[bis- (4-metoxi-fenil)-metil] -amida} de &cido pi-
ridina-2,4-dicarboxilico APCI-(MS + 1) 618,698

14.47 Bis-[(3,3-difenil-propil) -amida) de &cido piridina-2,4-



10

15

20

25

30

35

NG

-43-

dicarboxflico APCI-{MS + 1) 554,702

14.48 Big-[(1-metil-3-fenil-propil) -amida) de dcido piridina-
2,4-dicarboxilico APCI-(MS + 1) 430,561

14.49 Bis-[(3,4-dimetoxi-fenil) -amida] de &cido piridina-2,4-
dicarboxilico APCI-(MS + 1) 438,45

14.50 Bis- (2-fluoro-bencilamida) de &cido piridina-2,4-dicar-
boxilico APCI-(MS + 1) 382,38

14.51 Bis-[(3-imldazol-1-il-propil) -amida] de &cido piridina-
2,4-dicarboxilico APCI-(MS + 1) 382,438

14.52 Bis- (2-cloro-bencilamida) de dcido piridina-2,4-dicar-
box{lico APCI-(MS + 1) 415,29

14.53 Bis-(2-trifluorometil-bencilamida) de &cido piridina-
2,4-dicarboxilico APCI-(MS + 1) 482,394

14.54 Bis- (4-metil-bencilamida) de &cido piridina-2,4-dicar-
boxilico APCI-(MS + 1) 374,454

14.55 Bis-{[2- (3-metoxi-fenil) -etil] -amida} de &cido piridi-
na-2,4-dicarboxilico APCI-(MS + 1) 434,505

14.56 Bis-[((1-fenil-etil) -amida] de 4cido piridina-2,4-dicar-
boxilico APCI-(MS + 1) 374,454

14.57 Bis-((piridin-3-ilmetil)-amida] de &cido piridina-2,4-
dicarboxilico APCI-(MS + 1) 348,376

14.58 Bis-{(4-etoxi-fenil)-amida] de &cido piridina-2,4-di-
carboxilico APCI-(MS + 1) 406,452

14.59 Bis-(fenetil-amida) de &cido piridina-2,4-dicarboxi-
lico APCI-(MS + 1) 374,454

14.60 Bipg-[(tiofen-2-ilmetil)-amida) de &cido piridina-2,4-
dicarboxilico APCI-(MS + 1) 358,456

14.61 Bis- (4-trifluorometil-bencilamida) de &cido piridina-
2,4-dicarboxilico APCI-(M5 + 1) 482,394

14.62 Bis-[(5-metil-furan-2-ilmetil) -amida) de 4cido piridi-
na-2,4-dicarboxflico APCI-(MS + 1) 354,376

14.63 Bis-{[1- (4-fluoro-fenil) -etil] -amida} de &cido piridi-
na-2,4-dicarboxflico APCI-(MS + 1) 410,434

14.64 Bis- (2~amino-bencilamida) de &cido piridina-2,4-dicar-
boxilico APCI-(MS + 1) 176,43

14.65 Bis-[(1-naftalen-1-il-etil)-amida] de &cido piridina-
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2,4-dicarboxilico APCI-(MS + 1) 474,573
14.66 Big-{[2- (4-hidroxi-fenil)-etil) -amida} de &cido piridi-

na-2,4-dicarboxilico APCI-(MS + 1) 406,452
14.67 Bis- (3-trifluorometoxi-bencilamida) de acido piridina-

2,4-dicarboxilico APCI-(MS + 1) 514,392
14.68 Bis-{[1- (3-metoxi-fenil)-etil] -amida} de &cido piridi-

na-2,4~-dicarboxilico APCI-{(MS + 1) 434,505
14.69 Big-[(1-fenil-propil) -amida] de dcido piridina-2,4-di-

carboxilico APCI-(MS + 1) 402,507
14.70 Bis-{[2- (2-metoxi-fenil) -etil] -amida} de &cido piridi-

na-2,4-dicarboxilico APCI-(MS + 1) 434,505
14.71 Bis-{[2-(3-trifluorometil-fenil)-etil) -amida} de &cido

piridina-2,4-dicarboxflico APCI-(MS + 1) 510,448
14.72 Bigs-indan-1-il-amida de Acido piridina-2,4-dicarbox{li-

co APCI-(MS + 1) 398,476
14.73 Bis- (3,4-dicloro-bencilamida) de &cido piridina-2,4-di-

carboxilico APCI-(MS + 1) 484,18
14.74 Bis- [(2-etoxi-etil) ~amida] de &cido piridina-2,4-dicar-

boxflico APCI-(MS + 1) 310,364
14.75 Bis-{ [2- (4-bromo-fenil) -etil] -amida} de &cido piridina-

2,4-dicarboxilico APCI-(MS + 1) 532,246
14.76 Bis-{(2-piridin-2-il-etil)-amida] de &cido piridina-

2,4-dicarboxilico APCI-{(MS + 1) 376,43
14.77 Bis-[(2-tiofen-2-il-etil) -amida] de &cido piridina-2,4-

dicarboxilico APCI-(MS + 1) 3B6,51
14.78 Bis-{[2- (5-metoxi-1H-indol-3-il) -etil] -amida} de &cido

piridina-2,4-dicarboxflico APCI-(MS + 1) 512,579
14.79 Bis-{[2- (1H-indol-3-il)-etil] -amida} de &cido piridina-

2,4-dicarboxilico APCI-(MS + 1) 452,527
14.80 Bis-(3,5-dicloro-bencilamida)} de &cido piridina-2,4-

dicarboxilico APCI-(MS + 1) 484,18.

Los compuestos de f6érmula I de la invencién han sido
evaluados en andlisis convencionales en cuanto a su capacidad
para inhibir la actividad catalfitica de diversas enzimas MMP.
Los andlisis utilizados para evaluar la actividad biolégica
de los compuestos de la invencién son bien conocidos y se
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utilizan rutinariamente por los expertos en el estudio de
inhibidores de MMP y su uso para tratar estados clinicos.

Los andlisis miden la cantidad mediante la cual un
compuesto de ensayo reduce la hidré6lisis de un sustrato
tiopeptélido catalizado por una enzima metaloptoteinasa de la
matriz. Andlisis de este tipo se describen en detalle por Ye
et al., en Biochemistry, 1992; 31(45):11231-11235, que se
incorpora en esta memoria como referencia.

Sustratos tiopept6lidos no muestran virtualmente ninguna
descomposicién o hidrélisis a o por debajo de pH neutro en
ausencia de una enzima metaloproteinasa de la matriz. Un
sustrato tiopeptélido tipico comlnmente utilizado para
andlisis es Ac-Pro-Leu-Gly-tio&ster-Leu-Leu-Gly-OEt. Una
mezcla de andlisis de 100 gl contendri 50 mM de tampén &cido
N-2-hidroxietilpiperazina-N’-2-etanosulfénico ("HEPES") a pH
7,0, CaCl, 10 mM, 100 uM de sustrato tiopeptdlido y &cido
5,5’~-ditio-bis-(2-nitro-benzoico) (DTNB) 1 mM. La concentra-
¢ién de sustrato tiopeptSlido puede variar, por ejemplo, de
10 a 800 uM para obtener valores Km y Kcat. El cambio en la
absorbancia a 405 nm se vigila en un lector de microplacas
Thermo Max (Molecular Devices, Menlo Park, CA) a la tempera-
tura ambiente (22°C). El cédlculo de la cantidad de hidr6lisis
del sustrato tiopeptSlido se basa en E,,, = 13600 M* cm™ para
el producto 3-carboxi-4-nitrotiofenéxido derivado de DTNB.
Para una determinacién de la actividad inhibidora de los
compuestos de ensayo los anfiligis se llevan a cabo con y sin
compuestos inhibidores de metaloproteinasa de la matriz y se
compara la cantidad de hidré6lisis.

Se han evaluado compuestos representativos en cuanto a
su capacidad para inhibir diversas enzimas metaloproteinasas
de la matriz. Los resultados se resumen en las Tablas 1 y 2
que figuran a continuacién. La Tabla 1 que figura a continua-
cifn presenta la actividad inhibidora para compuestos de
diversas clases. La Tabla 2 resume los datos para los
compuestos que Ee prepararon de acuerdo con el protocolo
combinatorio descrito en el Ejemplo 14. BEn las Tablas, MMP-1
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se refiere a colagenasa intersticial de longitud completa;
MMP-3 se refiere al dominio catalitico de estromelisina-1;
MMP-13 se refiere al dominio catalitico de colagenasa 3. Los
compuestos de ensayo se evaluaron a diversas concentraciones
con el fin de determinar sus respectivos valores CI,,. En las
Tablas 1 y 2, los valores CI;, son las concentraciones nanomo-
lar y wmicromolar, respectivamente, de compuesto requeridas
para provocar una inhibicién del 50% de la actividad hidroli-

tica de la enzima respectiva.

Jlads

TABLA 1
Ejemplo n* MMP-1 MMP-3 MMP-13
CI; (nM) CI,, (nM) CI;, (nM)
1 Ne Ne 35
2 Ne Ne 100.000
3 Ne Ne 30.000
4 Ne Ne 230
5 Ne Ne 470
6 Ne Ne 8.700
7 30.000 100.000 2.300
8 Ne Ne 14
S Ne Ne 100.000

Ne = No ensayado.

\
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TABLA 2

Campuestc por nimeroc de Ejemplo con datos CI,, correspondientes

5 Ejemplo n°

10

15

20

25

30

35

MMP-13
CI,;, CD/humana (uM)

14.1
14,2
14.3
14 .4
14.5
14.6
14.7
14.8
14.9
14.10
14.11
14.12
14.13
14.14
14.15
14.16
14.17
14.18
14.19
14.20
14.21
14 .22
14.23
14.24
14.25
14.26
14 .27
14.28
14.29

0,038
0,033
100
0,3
0,29
30
100
0,13
0,18
100
100
30
100
100
100
100
100
100
a0
100
30
30
30
100
0,074
100
100
100
100

A
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TABLA 2 {(continuacién)

Compuaesto por niimero de Ejemplo con datos CI,, corrsspondientes

<

Ejemplo n° MMP-13
CI,, CD/humana (uM)

14.30 100
14.31 100

14 .32 2
14.33 100
14.34 100
14.35 0,31
14.36 100
14.37 0,26
14 .38 100
14.39 0,28
14.40 100

14 .41 100
14.42 0,04
14.43 100
14.44 70
14.46 30
14.47 30
14.48 100
14.49 100
14.50 84
14.51 100
14.52 100
14.53 100
14.54 1,5
14.55 100
14.56 100
14.57 34

14 .58 100
14.59 100
14.60 13
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TABLA 2 (continuacién)
Compuesto por nimerc de Ejemplo con datos CI,, correspondientes

W

Ejemplo n° MMP-13
CI,, CD/humana {uM)

14.61 30
14.62 a8
14.63 100
14.64 100
14.65 30
14.66 30
14.67 4
14.68 100
14.69 100
14.71 100
14.72 100
14.73 0,44
14.74 100
14.75 100
14.76 100
14.77 100
14.78 30
14.79 io
14.80 30

Los datoe que anteceden establecen que los compuestos de
la invencién son potentes inhibidores de enzimas MMP, y son
especialmente fitiles debido a su inhibicién selectiva de MMP-
13. Debido a esta potente y selectiva actividad inhibidora,
los compuestos de la invencién son especialmente (tiles para
tratar enfermedades mediadas por las enzimas MMP y, en
particular, las mediadas por MMP-13.

La administracién de un compuesto de férmula I de la
invencién o una sal farmacéuticamente aceptable del mismo a
un mamifero para tratar las enfermedades mediadas por enzimas
MMP se consigue de modo preferente, aunque no necesariamente,
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administrando el compuesto, o la sal del mismo, en una forma
de dosificacién farmacéutica.

Los compuestos de la presente invencién se pueden prepa-
rar y administrar en una amplia diversidad de formas de dosi-
ficacién orales y parenterales. Asi, los compuestos de la
presente invencién se pueden administrar mediante inyeccién,
esto es por via intravenosa, intramuscular, intracuténea,
subcutédnea, intraduodenal o intraperitoneal. Tambié&n, 1los
compuestos de la presente invencién se pueden administrar por
inhalacién, por ejemplo por via intranasal. Adicionalmente,
los compuestos de la presente invencién se pueden administrar
por via transdermal. Resultari obvio a los expertos en la
técnica que las siguientes formas de dosificacifn pueden
comprender, en calidad del componente activo, un compuesto de
f6rmula I o una correspondiente sal farmacéuticamente acepta-
ble de un compuesto de f6rmula I. El compuesto activo esti
generalmente presente en una concentracién de aproximadamente
5% a aproximadamente 95% en peso de la formulacién.

Para preparar composiciones farmacéuticas a partir de
los compuestos de la presente invencién, vehiculos farmacéu-
ticamente aceptables pueden ser BSlidos o liquidos. Prepara-
ciones en forma s6lida incluyen polvos, comprimidos, pildo-
ras, capsulas, sellos, supositorios y grénulos dispersables.
Un vehiculo s6lido puede ser una o mis sustancias que pueden
actuar también como diluyentes, agentes saboreantes, solubi-
lizantes, lubricantes, agentes de suspensién, aglutinantes,
conservantes, agentes disgregantes de tabletas, o un material
encapsulante.

En polvos, el vehiculo es un s6lido finamente dividid
que estd mezclado con el componente activo finamente dividi-
do.

En comprimidos, el componente activo se mezcla con el
vehiculo que tiene las propiedades de unién necesarias en
proporciones adecuadas y se compacta en la forma y tamafl
deseados.

L 8 polvos y comprimidos contienen preferiblemente de 5%
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a 10¥% hasta aproximadamente 70% del compuesto activo. Vehicu-
los adecuados son carbonato de magnesio, estearato de magne-
sio, talco, azlGcar, lactosa, pectina, dextrina, almidén,
gelatina, tragacanto, metilcelulosa, carboximetilcelulosa
s6dica, una cera de bajo punto de fusién, manteca de cacao y
similar. El1 término "preparaciétn" pretende incluir 1la
formulacién del compuesto activo con material encapsulante en
calidad de un vehiculo que proporciona una cépsula en que el
componente activo, con o 8in otros vehiculos, estd rodeado
por un vehiculo que, asi, esti en asociacibdn con el mismo. De
manera similar, se incluyen sellos y pastillas. Comprimidos,
polvos, céipsulas, pildoras, sellos y pastillas se pueden
utilizar en calidad de formas de dosificacién sélidas
adecuadas para la administracién oral.

Para preparar supositorios, una cera de bajo punto de
fusién tal como una mezcla de glicéridos de &dcidos grasos o
manteca de cacao, se funde primeramente y el componente
activo se dispersa homogéneamente en la misma, tal como
mediante agitacién. La mezcla homogénea fundida se vierte
entonces en moldes de tamafio adecuado, se deja enfriar y, con
ello, solidificar.

Preparaciones en forma liquida incluyen soluciones,
suspensiones y emulsiones, por ejemple agua o soluciones de
propilenglicol en agua. Para la inyeccién parenteral,

preparaciones liquidas se pueden formular en solucién en
solucién acuosa de polietilenglicol.

-51-

Soluciones acuosas adecuadas para uso oral se pueden
preparar disoclviendo el componente activo en agua y afiadiendo
colorantes, saboreantes, agentes establilizadores y agentes de
espesamiento adecuados, segfin se desee.

Suspensiones acuosas adecuadas para uso oral se pueden
preparar dispersando el componente activo finamente dividido
en agua con material viscoso tal como gomas naturales o
sintéticas, resinas, metilcelulosa, carboximetilcelulosa
sbdica y otros agentes de suspensifn bien conocidos.

Se incluyen también preparaciones en forma sélida que
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pretenden convertirse, brevemente antes del uso, en prepara-
ciones en forma liquida para la administracién por via oral.
Formas liquidas de este tipo incluyen soluciones, suspensio-
nes8 y emulsiones. Estas preparaciones pueden contener, ademis
del componente activeo, colorantes, sabores, estabilizantes,
tampones, edulcorantes artificiales y naturales, dispersan-
tes, espesantes, agentes solubilizantes y similares.

La preparacién farmacéutica se encuentra preferiblemente
en una forma de dosificacidén unitaria. En una forma de este
tipo, la preparacién se subdivide en dosis unitarias que
contienen cantidades apropiadas del componente activo. La
forma de dosificacién unitaria puede ser un preparado
envasado, conteniendo el envase cantidades discretas de
preparado tal como comprimidos envasados, cdpsulas y p lvos
en viales o ampellas. También, la forma de dosificacién
unitaria puede ser una cdpsula, tableta, sello o la propia
pastilla, o puede ser el nGmero apropiado de cualquiera de
éstas en una forma envasada.

La cantidad de componente activo en una preparacién de
dosis unitaria puede variarse o ajustarse desde 1 a 1000 mg,
de preferencia de 10 a 100 mg de acuerdo con la aplicacién
particular y la potencia del componente activo. Si se desea,
la composicién puede contener también otros agentes terapéu-
ticos compatibles.

En el uso terapéutico como agentes para inhibir 1la
enzima metaloproteinasa de la matriz para el tratamiento de
la ruptura de placas aterosclerfticas, aneurisma adrtico,
fallo cardiaco, restenosid, enfermedad periodontal, Glcera
cérnea, metdstasis cancerigena, angiogénesis de tumores,
artritis u otros trastornos autoinmnes o inflamatorios
dependientes de la rotura del tejido conjuntivo, los compues-
tos utilizados en el método farmacéutico de esta invencién se
administran a una dosis que es eficaz para inhibir 1la
actividad hidrolitica de una o mis enzimas metaloproteinasa
de la matriz. Serd eficaz la dosificacién inicial de aproxi-
madamente 1 mg/kg a aproximadamente 100 mg/kg al dfa. Se

-52-
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prefiere un intervalo de dosis diario de aproximadamente 25
mg/kg a aproximadamente 75 mg/kg. Sin embargo, las dosifica-
ciones se pueden variar en funcién de los requisitos del
paciente, la gravedad del estado que se esté tratando y el
compuesto que esté siendo empleado. La determinacién de la
dosificacién adecuada para una sgituacién particular esté
dentro de la experiencia de la técnica. En general, el
tratamiento se inicia con dosis pequefias que Bon menores que
la dosis 6ptima del compueBtoc. Después, la dosificacién se
aumenta mediante pequeflos incrementos hasta que se alcanza el
efecto 6ptimo bajo las circunstancias. Por conveniencia, la
dosificacibén diaria total se puede dividir y administrar en
porciones durante el dfa, si se desea. Dosificaciones tipicas
gserin de aproximadamente 0,1 mg/kg a aproximadamente 500
mg/kg y, de manera ideal, de aproximadamente 25 mg/kg a
aproximadamente 250 mg/kg, de manera que seri una cantidad
que es eficaz para tratar la enfermedad particular que se
estd previniendo o controlando.

Los siguientes ejemplos 1lustran composiciones farmacéu-
ticas tipicas proporcionadas por la invencién.

-53-

Ejemplo de composicidén 1

Formulacidn de comprimidos
Ingrediente Cantidad (mg)
Compuesto del Ejemplo 1 25
Lactosa 50
Almidén de maiz (para mezcla) 10
Almid6n de maiz (pasta) 10
Estearato de magnesio (1%) 5

Total 100
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La piridin-amida del Ejemplo 1, lactosa y almidén de
maiz (para mezcla) se combinan hasta la uniformidad. E1
almidén de maiz (para pasta) se suspende en 200 ml de agua y
se calienta con agitacibén para formar una pasta. La pasta se
utiliza para granular los polvos mixtos. Los gré&nulos hGmedos
se hacen pasar a través de un tamiz manual n® 8 y se secan a
80°C. Los grénulos secos gse lubrican con 1% de estearato de
magnesio y se prensan para formar un comprimido. Comprimidos
de este tipo se pueden administrar a un ser humano de una a
cuatro veces al difia para el tratamiento del céncer, ateros-
clerosis o artritis.

-54-

Ejemplo de composicién 2
Preparacién para golucién oxal

Ingrediente Cantidad
Compuesto del Ejemplo 4 400 mg
Solucién de sorbitol (70% n.f.) 40 ml
Benzoato de sodio 20 mg
Sacarina 5 mg
Colorante rojo 10 mg
Sabor de cereza 20 mg
Agua destilada c.s. 100 ml

La solucién de sorbitol se aflade a 40 ml de agua
destilada y en ella se disuelve la piridin-amida del Ejemplo
4. Se afladen y disuelven la sacarina, benzoato sédico, sabor
y colorante. El volumen se ajusta a 100 ml con agua destila-
da. Cada mililitro de jarabe contiene 4 mg de compuesto de la
invencién.

Ejemplo de composicién 3
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Solucién parenteral

En una solucién de 700 ml de propilenglicol y 200 ml de
agua para inyecci6n se suspenden 20 g del compuesto del
Ejemplo 9. Después de haberse completado la suspensién, el pH
ge ajusta a 6,5 con hidr6xido de sodio 1 N, y el volumen se
completa hasta 1000 ml con agua para inyeccidén. La formula-
cién se esteriliza, se envasa en ampollas de 5,0 ml, cada una
de las cuales contiene 2,0 ml, y se sellan bajo nitrégeno.

En calidad de inhibidores de metaloproteinasa de la
matriz, los compuestos de la invencién son Gtiles como
agentes para el tratamiento de esclerosis miltiple. También
gon (itiles como agentes para el tratamiento de la ruptura de
placas aterosclerfticas, restenosis, enfermedad periodontal,
Glcera cbérnea, tratamiento de quemaduras, (lceras declbitas,
reparacién de heridas, fallo cardiaco, metdstasis cancerige-
nas, angiogénesis de tumores, artritis y otros traastornos
inflamatorios dependientes de la invasién de tejido por parte
de leucocitos.
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VI I

1.- Un método para inhibir enzimas metaloproteinasas de
la matriz en un mamifero, que comprende administrar una
cantidad inhibidora de MMP de un compuesto de la f&rmula I

o una sal farmacéuticamente aceptable del mismo,

en donde:

R* v R?, independientemente, son hidrégeno, halo, hidroxi,
alquilo C,-C,, alcoxi C,-C,, alquenilo C,-C,, alquinilo
C,-C¢, NO,, NR'‘R', CN o CF,;

E es, independientemente, O o0 S;

A y B, independientemente, son OR' o NR‘R%;

R' y R*, independientemente, son H, alquilo C,-C,, alquenilo
C,-Cs, alquinilo C,-C,, (CH,).arilo, (CH,).,cicloalquilo,
(CH,) ;heterocarilo, o R' y R*, cuando se toman junto con
el nitrégenc al que estdn unidos, completan un anillo de
3 a 8 miembros que contiene &tomos de carbono y que
contiene, opcionalmente, un heterodtomo seleccionado de
O, S o NH, y que, opcionalmente, estd sustituido o no
sustituido;

n es un nimero entero de 0 a 6.

2.- Un método para inhibir enzimas metaloproteinasas de
la matriz en un mamifero, que comprende administrar una

cantidad inhibidora de MMP de un compuesto de la f£6rmula I
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o una sal farmacéuticamente aceptable del mismo, en donde
R! y R?, independientemente, son hidrégeno, halo, hidroxi,
alquilo C,-C,, alcoxi C,-C,, alquenilo C,-C,, alquinilo
C,-Cs. NO,, NR'R’, CN o CF,;
cada R* es, independientemente, H, alquile C,-C,, alquenilo
C,-C,, alquinilo C,-C,, (CH,).arilo, (CH,},cicloalquilo,
(CH,) ,heteroarilo; o
un método para inhibir enzimas metaloproteinasas de la matriz
en un mamifero, que comprende administrar una cantidad
inhibidora de MMP de un compuesto de la f6rmula III
R2
rl

A\
RARS—N N N—RIRS
0

0 una sal farmacéuticamente aceptable del mismo,

en donde R' y R?, independientemente, son hidrégeno, halo,
hidroxi, alquile C,-C,, alcoxi C,-C,, alquenilo C,-C,,
alquinilo C,-C;, NO,, NR'‘R®*, CN o CF,;

R* ¥y R*, independientemente, son H, alquilo C,-C,, alquenilo
C,-C,, alquinilo C,-C,, (CH,),arilo, (CH,),cicloalquilo,
(CH,) \heterocarilo, en donde cada CH, esti opcionalmente
sustituido con uno o mis de alquilo C,-C,, o R' y RS,
cuando se toman junto con el dtomo de nitrfgenco al que
estdn unidos, completan un anillo de 3 a 8 miembros que
contiene &tomos de carbono y que contiene, opcionalmen-
te, un heteroidtomo seleccionado de 0, S o NH, y que,
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opcionalmente, estd sustituido o no sustituido; o
un método para inhibir enzimas metaloproteinasas de la matriz
en un mamifero, que comprende administrar una cantidad
inhibidora de MMP de un compuesto de la f6rmula IV

R?
Rl
=y

o L oo G
. (CHy), y CH,), s

© una sal farmacéuticamente aceptable del mismo, en donde
nes0aé6;

R' y R?, independientemente, son hidrégeno, halo, hidroxi,
alquilo C,-C;, alcoxi C,-C,, alquenilo C,-C,, alquinilo C,-C,
NO,, NR*R®, CN o CF,;

y R*, R’, R' y R, independientemente, son hidrégeno, halo,
alquilo C,-C,, alcoxi C,-C,, nitro o NH,; o

un método para inhibir enzimas metaloproteinasas de la matriz
en un mamifero, que comprende administrar una cantidad
inhibidora de MMP de un compuesto de la f£6rmula V

g2

=X Rl
Ar —(CH,), Lz ~(CHy)— Ar
0 0 v

0 una sal farmac&uticamente aceptable del mismo,

en donde nes 0 a 6;

R' y R?, independientemente, son hidrégeno, halo, hidroxi,
alquilo C,-C,, alcoxi C,-C;, algquenilo C,-C,, alquinilo
C,-C,, NO,, NR'‘R®*, CN o CF,;

R' es H o0 alquilo C,-Cs;

cada uno de Ar es, independientemente, arilo o Het, en donde

arilo es fenilo o fenilo gusatituid ;
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Het es un grupo heterocarilo no sustituido o sustituido.
3.- Un compuesto de la férmula I

0 una sal farmacéuticamente aceptable del mismo,

en donde

R! y R?*, independientemente, son hidrégeno, halo, hidroxi,
alquilo C,-C,, alcoxi C,-C;, alquenilo C,-C,, alquinilo
C,-C,, NO,, NR'R®, CN o CF,;

B es, independientemente, 0 0 S;

A y B, independientemente, son OR' o NR'R%;

R* y R°, independientemente, son H, alquilo C,-C,, alquenilo
C,-Cs, alquinilo (C,-C,, (CH,),arilo, (CH,),cicloalquilo,
(CH,) ,heterocarilo, o R' y R, cuando se toman junto con
el dtomo de nitrdgeno al que estdn unidos, completan un
anillo de 3 a 8 miembros que contiene &tomos de carbono
Yy que contiene, opcionalmente, un heteroitomo seleccio-
nado de O, 5 0 NH, y que, opcionalmente, estd sustituido
© no sustituido;

n es un nimero entero de 0 a 6.
4.- Un compuesto de la f6rmula II
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0 una sal farmacéuticamente aceptable del mismo,

en donde R' y R?, independientemente, son hidrégeno, halo,
hidroxi, alquilo C,-C,, alcoxi C,-C;, alquenilo C,-C,,
alquinilo C,-C;, NO,, NR'R*, CN o CF,;

cada R* es, independientemente, H, alquilo C,-C,, alquenilo
C,-C;, alquinilo C,-C,, (CH,),arilo, (CH,).cicloalquilo,
(CH,) ,heteroarilo; o

un compuesto de la f6rmula III

R2
N R
m
RR—N '1/ N—pR4R’

o0 una sal farmacéuticamente aceptable del mismo,

en donde R' y R?, independientemente, son hidrégeno, halo,
hidroxi, alquilo C,-C,, alcoxi C,-C,, alquenilo C,-C,,
alquinilo C,-C,, NO,, NR‘R*, CN o CF,;

R' y R*, independientemente, son H, alquilo C,-C,;, alquenilo
C,-C¢, alquinilo C,-C,, (CH,),arilo, (CH,),cicloalquilo,
(CH,) ;heteroarilo, o R* y R®, cuando se toman junto con
el dtomo de nitrbégeno al que estén unidos, completan un
anillo de 3 a 8 miembros que contiene &tomos de carbono
Y que contiene, opcionalmente, un heterodtomo seleccio-
nado de O, S o NH, y que, opcionalmente, estd sustituido
o no sustituido; o

un compuesto de la férmula IV
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R2
6 gl
NS RS
o7 (CH,),—0 Z I 0—(CH,), K 9

o una sal farmacéuticamente aceptable del mismo,

en donde n es 0 a 6;

R! y R?, independientemente, son hidr&geno, halo, hidroxi,
alquilo C,-C,, alcoxi C,-C,, alquenilo C,-C,, alquinilo C,-C,,
NO,, NR'R’, CN o CF,;

y R*, R’, R* y R’, independientemente, son hidrfgeno, halo,
alquilo C,-C,, alcoxi C,-C,, nitro o NH,; o

un compuesto de la f6rmula V

RZ
R!

=X
I F

Ar —(CHy), “(CHyly— Ar

0 o v

0 una sal farmacéuticamente aceptable del mismo,

en donde n es 0 a 6;

R* y R?, independientemente, son hidrégeno, halo, hidroxi,
alquilo C,-C,, alcoxi C,-C,, alquenilo C,-C,, alquinilo
C,-C,; NO,, NR'R*, CN o CF,;

R es H o alquilo C,-C,;

cada uno de Ar es, independientemente, arilo o Het, en donde

arilco es fenilo o fenilo sustituido;

Het es un grupo heteroarilo no sustituido o sustituido.

5.- Un compuesto seleccionado de:

bis- (3-metoxi-bencilamida) de &cido piridina-2,4-
dicarboxilico;

bis- (4-cloro-bencilamida) de 4cidopiridina-3,5-dicarbo-
xilico;
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xilico;

bis-[(1,3-benzodioxol-5-ilmetil) -amidal de &cido 2-
metoxi-piridina-3,5-dicarboxilico;

éster Dbibe-(1,3-benzodioxol-5-ilmetilico) de 4cido
piridina-3,5-dicarboxf{lico;

bis- (4-metoxi-bencilamida) de &cido piridina-3,5-
dicarboxilico;

big-[{1,3-benzodioxol-5-ilmetil) ~amida] de d&dcido pi-
ridina-3,5-dicarboxilico;

bis-[(1,3-benzodioxol-5-ilmetil) -~amida] de 4&cido pi-
ridina-2,4-dicarboxilico;

big- (4-fluoro-bencilamida) de &cido piridina-3,5-di-
carboxilico;

(4-cloro-bencilamida), [(1,3-benzodioxol-5-ilmetil) -
amida] de &cido piridina-3,5-dicarboxilico;

(4-carboxi-bencilamida), [{1,3-benzodioxol-5-ilmetil) -
amida] de &dcido piridina-3,5-dicarboxilico;

{4-carboxi-bencilamida), {(4-metoxi-bencilamida) de &cido
piridina-3,5-dicarboxilico;

(4-carboxi-bencilamida), (3-metoxi-bencilamida) de 4cido
piridina-3,5-dicarboxilico;

{4-carbometoxi-bencilamida), (3-metoxi-bencilamida) de
dcido piridina-3,5-dicarboxilico;

(4-carboxi-bencilamida), (3-piridilmetilamida) de &cido
piridina-3,5-dicarboxilico;

(4-carboxi-bencilamida), (3-tiofenemetilamida) de &Acido
piridina-3,5-dicarboxilico;

(2,1,3-benzotiadazol-5-ilmetil)amida, [(1, 3-benzodioxol-
5-ilmetil) -amidal de &cido piridina-3,5-dicarboxilico;

(2,1,3-benzooxadiazol-5-ilmetil)amida, [(1,3-benzodio-
x0l-5-ilmetil) -amida] de &cido piridina-3,5-dicarboxilico;

(2,1,3-benzotiadiazol-5-ilmetil) amida, (4-metoxi-bencil-
amida) de &4cido piridina-3,5-dicarboxilico;

(2,1,3-benzotiadiazol-5-ilmetil)amida, (3-metoxi-bencil-
amida) de dcido piridina-3,5-dicarboxilico;
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piridina-3,5-dicarboxilico;

bis-[(1,3-benzodioxol-5-ilmetil) ~amida] de A&cido 2-
metoxi-piridina-3,5-dicarboxilico;

bis-[(1,3-benzodioxol-5-ilmetil) -amida] 'de @&cido 2-
etoxi-piridina-3,5-dicarboxilico;

bis-bencilamida del &cido 2-oxo0-1,2-dihidro-piridina-
3,5-dicarboxilico;

bis-bencilamida del dcido 2-metoxi-piridina-3,5-dicarbo-
xIlico;

éster terc.-butilico del dcido (3,5-bis-bencilcarbamoil-
piridin-2-iloxi) -acético;

dcido (3,5-bis-bencilcarbamoil-piridin-2-iloxi) -acético;

bis- (3-metoxi-bencilamida) de acido piridina-2,4-dicar-
boxi{lico;

bis-~[((1,3-benzodioxol-5-ilmetil)-amidal de &cidopiridi-
na-2,4-dicarboxilico;

bis-(2,4-dimetoxi-bencilamida) de &cido piridina-2,4-
dicarboxilico;

bis- (4-cloro-bencilamida) de dcidopiridina-2,4-dicarbo-
xilico;

bis-bencilamida de dcido piridina-2,4-dicarboxilico;

big-[((naftalen-1-ilmetil)-amida}l de dcido piridina-2,4-
dicarboxilico;

bis-[{2-p-tolil-etil)-amida]l] de 4&cido piridina-2,4-
dicarboxilico;

big- (4-metoxi-bencilamida) de 4&dcido piridina-2,4-
dicarboxilico;

bis- (3-fluoro-bencilamida) de &cido piridina-2,4-
dicarboxilico;

bis-(bencil-etil-amida) de acido piridina-2,4-dicarbo-
xilico;

bis-{[2-(3,4-dimetoxi-fenil) -etil] -amida} de &cido
piridina-2,4-dicarboxilico;

bis-{[2- (2-fenoxi-fenil)-etil] -amida} de &cidopiridina-
2,4-dicarboxilico;

-63-
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bis-[(4-fenil-butil)-amida) de &cidopiridina-2,4-dicar-
boxilico;

bis-{[2- (4-metoxi-fenil)-etil] -amida} dedcidopiridina-
2,4-dicarboxilico;

bis-{[2- (2-fluoro-fenil)-etil] -amida} de &cidopiridina-
2,4-dicarboxilico;

bis-{[2-(3-cloro-fenil)-etil]-amida} de &cido piridina-
2,4-dicarboxilico;

bis-{[2-(2,4-dimetil-fenil) -etil) -amida} de &cido piri-
dina-2,4-dicarboxilico;

bis-[(2~0-tolil-etil)-amida] de 4&cido piridina-2,4-
dicarboxilico;

bis-{(2- (4-etil-fenil)-etil] -amida} de &cido piridina-
2,4-dicarboxilico;

bis-[(2-fenil-propil) -amida) de 4&cido piridina-2,4-
dicarboxilico;

bisg-[(1,2-difenil-etil) -amidal] de &cido piridina-2,4-
dicarboxilico;

bis-(2,4-dicloro-bencilamida) de &cido piridina-2,4-
dicarboxilico;

bis-[(bifenil-2-ilmetil) -amida] de &cido piridina-2,4-
dicarboxilico;

bis-(3,4,5-trimetoxi-bencilamida) dedcidopiridina-2,4-
dicarboxilico;

bis- (3-cloro-bencilamida) de &cidopiridina-2, 4-dicarbo-
xilico;

bis-(3,5-dimetoxi-bencilamida) de 4&cido piridina-2,4-
dicarboxilico;

bis-(3,4-dimetoxi-bencilamida) de &cido piridina-2,4-
dicarboxilico;

bis- (etil-piridin-4-ilmetil-amida) de &cido piridina-
2,4-dicarboxilico;

bis-[(2-piridin-4-il-etil) -amida] de 4cidopiridina-2,4-
dicarboxilico;

bis-[(2-piridin-3-il-etil) -amida] de &cidopiridina-2,4-
dicarboxilico;
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bis-[(piridin-4-ilmetil)-amida) de &cido piridina-2,4-
dicarboxilico;

bis-(3,5-bis-trifluorometil-bencilamida) ‘de dcido piri-
dina-2,4-dicarboxilico;

bis-(2,3-dimetoxi-bencilamida) de &cido piridina-2,4-
dicarboxf{lico;

bisg-(3-trifluorometil-bencilamida) de &4cido piridina-
2,4-dicarboxilico;

big-(2-trifluorometoxi-bencilamida) de &cido piridina-
2,4-dicarboxilico;

bis-(3-difluorometoxi-bencilamida) de &cido piridina-
2,4-dicarboxilico;

bis-(2-difluorometoxi-bencilamida) de &cido piridina-
2,4-dicarboxilico;

bis- (4-fluoro-3-trifluorometil-bencilamida) de &cido
piridina-2,4-dicarboxilico;

bis- (2-metoxi-bencilamida) de 4&cido piridina-2,4-
dicarboxilico;

bis-{[2-(3-etoxi-fenil)-etil] -amida)} de &cido piridina-
2,4-dicarboxilico;

big-(3-cloro-4-fluorc-bencilamida} de &cido piridina-
2,4-dicarboxilico;

bis-(2,4-difluoro-bencilamida) de &cido piridina-2,4-
dicarboxilico;

bisg- (4-amino-bencilamida) de 4cidopiridina-2,4-dicarbo-
xilico;

bis-(2-metil-bencilamida) dedcidopiridina-2,4-dicarbo-
xilico;

bis-{[{bis-(4-metoxi-fenil)-metil) -amida} de &cido piri-
dina-2,4-dicarboxilico;

bis-[{3,3-difenil-propil) -amida] de &cido piridina-2,4-
dicarboxilico;

bis-[(1-metil-3-fenil-propil)-amida) de &cido piridina-
2,4-dicarboxilico;

4



10

15

20

25

30

35

\D\O

WY

-66-

bis-[(3,4-dimetoxi-fenil) -amida] de &cido piridina-2,4-
dicarboxilico;

bis- (2-fluoro-bencilamida) de &cido piridina-2,4-dicar-
boxilico;

bis-[(3-imidazol-1-il-propil) -amida] de &cido piridina-
2,4-dicarboxilico;

bis- (2-cloro-bencilamida) de &cido piridina-2,4-dicar-
boxilico;

bis- (2-trifluorometil-bencilamida) de &cido piridina-
2,4-dicarboxilico;

bis- (4-metil-bencilamida) de dcidopiridina-2,4-dicarbo-
xflico;

bis-{[2- (3-metoxi-fenil)-etil] -amida} de dcidopiridina-
2,4-dicarboxilico;

bisg-[(1-fenil-etil) -amida] de &cido piridina-2,4-dicar-
boxilico;

bis-[(piridin-3-ilmetil) -amida)] de &cido piridina-2,4-
dicarboxilico;

bis-[(4-etoxi-fenil)-amida] de &cidopiridina-2,4-dicar-
boxilico;

bis- (fenetil-amida) de &cidopiridina-2,4-dicarboxilico;

bis-[(tiofen-2-ilmetil) -amidal] de 4&dcido piridina-2,4-
dicarboxilico;

bis- (4-trifluorometil-bencilamida) de &cido piridina-
2,4-dicarboxilico;

big-[(5-metil-furan-2-ilmetil) -amida) de d4cidopiridina-
2,4-dicarboxilico;

bis-{[1-(4-fluoro-fenil)-etil) -amida} de &cidopiridina-
2,4-dicarboxilico;

bis- (2-amino-bencilamida) de 4cidopiridina-2,4-dicarbo-
x1ilico;

bis-[(1-naftalen-1-il-etil) -amida] de &cido piridina-
2,4-dicarboxilico;

bis-{[2- (4-hidroxi-fenil)-etil) -amida} de &cido piridi-
na-2,4-dicarboxilico;

bis- (3-trifluorometoxi-bencilamida) de &cido piridina-
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2,4-dicarboxilico;

bis-{[1-(3-metoxi-fenil)-etil]-amida} dedcidopiridina-
2,4-dicarboxilico;

bis-[(1-fenil-propil) -amida] de &cido piridina-2,4-di-
carboxilico;

bis-{[2- (2-metoxi-fenil) -etil] -amida} de 4cidopiridina-
2,4-dicarboxilico;

big-{[2-(3-trifluorometil-fenil)-etil] -amida} de &cido
piridina-2,4-dicarboxilico;

bis-indan-l-il-amida de &cido piridina-2,4-dicarboxili-
co;

bis-(3,4-dicloro-bencilamida) de 4&cido piridina-2,4-
dicarboxilico;

big-[(2-etoxi-etil) -amida] de &cido piridina-2,4-dicar-
boxilico;

bis-{[2- (4-bromo-fenil) -etil] -amida} de &cido piridina-
2,4-dicarboxilico;

bis-[(2-piridin-2-il-etil)-amida] dedcidopiridina-2,4-
dicarboxilico;

bis-[(2-tiofen-2-il-etil)-amida] de 4cido piridina-2,4-
dicarboxilico;

bis-{[2- (5-metoxi-1H-indol-3-il)-etil] -amida} de &cido
piridina-2,4-dicarboxfilico;

bis-{([2- (1H-indol-3-il)-etil] -amida)} de &cido piridina-
2,4-dlcarboxilico;

bis- (3,5-dicloro-bencilamida) de &cido piridina-2,4-
dicarboxilico; y

bis-{(1,3-benzodioxol-5-ilmetil) -amida] de 4&cido 2-
amino-piridina-3,5-dicarboxilico.

6.- Una composicién farmacéutica, que comprende un
compuesto de la f6rmula I, o una sal farmacéuticamente
aceptable del mismo, junto con un vehiculo, diluyente o
excipiente farmacéuticamente aceptable.

7.- Una composicién farmacéutica, que comprende un
compuesto de la fSrmula II, o una sal farmacéuticamente
aceptable del mismo, junto con un vehiculo, diluyente o
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excipiente farmac&uticamente aceptable; o

una composicién farmacéutica, que comprende un compuesto de
la £6rmula III, o una sal farmacéuticamente aceptable del
mismo, junto con un vehiculo, diluyente o excipiente farma-
céuticamente aceptable; o

una composicién farmacéutica, que comprende un compuesto de
la f6rmula IV, o una sal farmacéuticamente aceptable del
mismo, junto con un vehiculo, diluyente o excipiente farma-
céuticamente aceptable; o

una compogeicién farmacéutica, que comprende un compuesto de
la f6rmula V, o una sal farmacéuticamente aceptable del
mismo, junto con un vehiculo, diluyente o excipiente farma-
céuticamente aceptable.

B.- Una composicién farmacéutica, que comprende un
compuesto de la reivindicaci6n 5, o una sal farmacéuticamente
aceptable del mismo, mezclado con un vehiculo, diluyente o
excipiente farmacéuticamente aceptable.

9.- Un método para inhibir una enzima MMP en un animal,
que comprende administrar a un animal gque lo necesita una
cantidad inhibidora de MMP-13 de un compuesto de la f£6rmula
I, o una sal farmacéuticamente aceptable del mismo.

10.- Un método para tratar el cancer, gque comprende
administrar a un paciente que tiene céncer y en necesidad de
una cantidad anticancerigena eficaz de un compuesto de la
f6rmula I, o una sal farmacéuticamente aceptable del mismo;
o
un método para tratar osteocartritis, que comprende adminis-
trar a un paciente en necesidad de tratamiento una cantidad
eficaz de un compuesto de la f6rmula I, o una sal farmacéuti-
camente aceptable del mismo; o
un método para tratar artritis reumatoide, que comprende
administrar a un paciente en necesidad de tratamiento una
cantidad eficaz de un compuesto de la f6rmula I, o una sal
farmacéuticamente aceptable del mismo; o
un método para tratar inflamacifén, que comprende administrar
a un paciente en necesidad de tratamiento una cantidad eficaz
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de un compuesto de la f6rmula I, © una sal farmacéuticamente
aceptable del mismo; ©

un método para tratar el fallo cardiaco, que comprende
administrar a un paciente en necesidad de tratamiento una
cantidad eficaz de un compuesto de la £6rmula I, o una sal
farmac8uticamente aceptable del mismo.

11.- Uso de un compuesto de f6rmula I, o de una sal
farmacéuticamente aceptable del mismo, en la fabricacifén de
un medicamento para el tratamiento de una enfermedad mediada
por una enzima MMP-13; o
uso de un compuesto de férmula II, o de una sal farmacéutica-
mente aceptable del mismo, en la fabricacién de un medicamen-
to para el tratamiento de una enfermedad mediada por una
enzima MMP-13; o
uso de un compuesto de f6rmula III, o de una sal farmacéuti-
camente aceptable del mismo, en la fabricacién de un medica-
mento para el tratamiento de una enfermedad mediada por una
enzima MMP-13; ©
uso de un compuesto de £6rmula IV, o de una sal farmacéutica-
mente aceptable del mismo, en la fabricacién de un medicamen-
to para el tratamiento de una enfermedad mediada por una
enzima MMP-13; o
uso de un compuesto de f&6rmula V, o de una sal farmacéutica-
mente aceptable del mismo, en la fabricaci6én de un medicamen-
to para el tratamiento de una enfermedad mediada por una
enzima MMP-13.
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Inhibideres selectivos de MMP-13 son derivados de
piridina de la f6rmula

2
Rl
O
B..Pi/ A :

P

0 una sal farmacéuticamente aceptable del mismo,

en donde:

R! v R?, independientemente, son hidrégeno, halo, hidroxi,
alquileo C,-C,, alcoxi C,-C,, alquenilo C,-C,, alquinilo
¢,-C,, NO,, NR‘R®*, CN o CF,;

E es, independientemente, O o S;

A y B, independientemente, son OR' o NR'R%;

R* vy R*, independientemente, son H, alquilo C,-C,, alquenilo
C,-C,, alquinilo C,-C,, (CH,),arilo, (CH,),cicloalquilo,
(CH,) ,heteroarilo, o R* y R®, cuando se toman junto con
el nitrégeno al que estén unidos, completan un anillo de
3 a 8 miembros que contiene Atomos de carbono y gque con-
tiene, opcionalmente, un heterodtomo seleccionado de O,
S o NH, y que, opcionalmente, estd sustituido o no
sustituido;

n es un nfimero entero de 0 a 6.
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fumished subsequently to this Authority in computer readable form.

The statement that the subsequently fumished written sequence listing doas not go beyond the dlsclosure in
the intamational appilication as filed has besn furnished.

The statemnent that the information recorded in computer readable form s ldentical to the written sequence
listing has besn fumnished.

O 0000

4. The amendments have resulted in the cancellation of:

O the description, pages:
O the claims, Nos.:
O the drawings, sheets:

Form PCTAPEA/400 (Boxes |-Viil, Sheet 1) (July 1868)
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5. O This report has been established as If (some of) the amendments had not been made, since they have been
considered to go beyond the disclosure as flled (Rule 70.2(c)):

(Any replacement shaet containing such amendments mus! be referred to under item 1 and annexed fo this
raport.)

6. Additional observations, if necessary:

lil. Non-establishment of opinion with regard to novelty, inventive step and Industrial applicabliity

1. The questions whether the claimed invention appears to be novel, 1o involve an inventive step (to be non-
obvious), or to be Industrially applicable have not been examined in respect of:

O the entire intemational application.

& claims Nos. 1,2,9,10 with respect to |A .

because:

& the said Intemational application, or the sald claims Nos. 1,2,9,10 relate to the following subject matter which
does not require an intemational preliminary examination (specify):
see separate sheet

O the description, claims or drawinge (indicate particular elements below) or sald claims Noe. are so unclear
that no meaningful opinion coukd be formead (specify):

L] the claims, or said claims Nos. are so Inadequately supported by the description that no meaningful oplnion
could be formed.

O no Intemational search report has been established for the saki claims Nos. .
2. A meaningtul intemational preliminary examination cannot be carried out due to the failure of the nucleotide

and/or amino acld sequencs listing to comply with the standard provided for in Annex C of the Administrative
Instructions:

0 the written form has not been furnished or does not comply with the standard.
{0 the computer readable form has not been fumished or does not comply with the standard. *

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabiiity;
citations and explanations supporting such statement

1. Statement
Novelty (N) Yes: Clams 1,2,5,8-11
No: Claims
Inventive step (IS) Yes: Claims 2,5,8-11

Form PCTAPEA/408 (Boxes I-ViIl, Sheet 2) (July 1968)
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No: Claims 1

Industrial applicabliity {IA) Yes: Claims 5,8,11

No: Claims

2. Citations and explanations
see aeparate sheet

Form PCT/IPEA/409 (Boxes 1-VIII, Shest 3) (July 1988)
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Re item lil
N n-establishment of opinion with regard to novelty, inventive step and
industrial applicability

Claims 1,2,9,10 relate to subject-matter considered by this Authority to be covered by
the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with
respect to the industrial applicability of the subject-matter of these claims (Article
34(4)(a)(i) PCT).

For the assessment of the present claims 1,2,9,10 on the question whether they are
industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPO, for
example, does not recognize as industrially applicable the subject-matter of claims to
the use of a compound in medical treatment, but may allow, however, claims to a
known compound for first use in medical treatment and the use of such a compound for
the manufacture of a medicament for a new medical treatment.

Claims 3,4,6, and 7 have been deleted from the scope of the present application, so no
opinion will be formulated for these claims.

Re ltem V
Reasoned statement under Article 35(2) with regard to novelty, inventive step r
industrial applicability; citations and explanations supporting such statement

Reference is made to the following document:

D1: CHEMICAL ABSTRACTS, vol. 61, no. 6, 14 September 1964 (1964-09-14)
Columbus, Ohio, US; abstract no. 6987¢c, GUY QUEGUINER ET AL.: 'prepn of
pyridinedicarboxaldehydes' column 6987; XP002202689 & COMPTE. REND., vol.
258, no. 24, 1964, pages 5903-5906, - o

Novelty and Inventive step

D1 describes a.o. certain 3-(1H-pymol-3-yl)succinamic acid derivatives as inhibitors of
MMP-13, from which the compounds of the present application mainly differ in being
pyridine-3,5-dicarboxylic acid bis-amides or pyridine-2,4-dicarboxylic acid bis-amides.
Therefore the present application satisfies the criterion set forth in Article 33(2) PCT

Form PCT/Separate Sheel/409 {Sheet 1) (EPO-Aprll 1997)
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and is considered to be new in respect of the prior art as defined in the regulations
(Rule 64(1)-(3) PCT).

The problem to be solved by the present application is to provide further compounds,
which are useful as MMP-13 inhibitors. This problem has been solved by the specific
substituted pyridine-3,5-dicarboxylic acid bis-amides or pyridine-2,4-dicarboxylic acid
bis-amides derivatives of the present application.

From the available prior art there were no incentives to use the above mentioned type
of compounds having the same activity. The present application consequently satisfies
the criterion set forth in Article 33(3) PCT, because the subject-matter of claims 1,2,5,8-
11 is in principle considered to be not obvious and to involve an inventive step in
respect of Rule 65(1)(2) PCT.

Howaever it is noted that “optionally substituted”, as used in the present claim 1, has
the meaning “substituted by absolutely anything". Such a broad term is objected to
under Article 33(3) PCT, becauss it is very unlikely that substantially all compounds
covered by these broad claims are useful as MMP-13 inhibitors. Therefore claim 1
relates to subject-matter which is not inventive.

Furthermorae it is noted that claim 2 comprises all the features of claim 1 and is
therefore not appropriately formulated as a claim dependent on the latter (Rule 6.4

PCT).

Industrial applicability
The compounds of the present application are useful as MMP-13 inhibitors.
For claims 1,2,9, and 10 see Section lll above.

Form PCT/Separals Sheet/400 (Sheet 2) (EPO-Aprl 1867)
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R*is H or C1-Cg alkyl;
Each Ar Is independently aryl or Het, wherein aryl is phenyl or substituted
phenyl;
Het is an unsubstitited or substituted heteroaryl group.

5  e—dre——frcompound-of-Formulalt=

or 4 pharmaceutically acceptable salt thereof,

wherein
R! and R2 independently are hydrogen, balo, yfiroxy, C1-Cg alkyl,
10 C1-Cs alkoxy, C2-Cg alkenyl, alkynyl, NO2, NR4R5, CN,
or CEy;
Eis independently O or S;

15 alkynyl, (Gfl2),, aryl, (CH2),, cycloalkyl, (CHa)y, heteroaryl, or R4
3# when taken together with the nitrogen to which they are
hched complets a 3- to 8-membered ring containing carbon
atoms and optionally containing a heteroatom seleeted from O, S,
or NH, and optionally substituted or unsubstituted;
n is an integer from O to 6.

llllllllll

AMENDED SHEET
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A
H \ !
R%\g)'\/\g/on“

or & pharmacenticafly acceptable salt thereof,
wherein R1 and R2 independently are hydrogsn, halo, hydroxy, C
alkyl, C1-Cg alkoxy, C2-Cg alkenyl, Co-Cg alkynyl, NG,
5 NR4R3, CN, or CF3; and
each R4 is independently H, C}-Cg alkyl, C2-Cg alkegfl, C5-Cg alkynyl,
(CH)p aryl, (CHz)p cycloatkyl, (CHz)y hepéroaryl; or

A, compound of Formula IIT

g2
1

F
RIR—N D l —R4R® -

|
. LJ 8
10 or a pharmaceutically accepéable salt thereof,
wherein R and R2 indef andently are hydrogen, halo, hydraxy, C1-Cg
alicyl, C1-Cgilkaxy, Co-Cg alkenyl, C2-Cg alkynyl, NO2,
NR4RS, N, or CF3;
R4 and R ipflependently sre H, C;-Cg alkyl, Co-Cg alkenyl, C2-Cg
15 al)ynyl, (CHa)y, aryl, (CH)y cycloalkyl, (CHy)p heteroaryl,
wherein each CH2 is optionally substitated by one or more C1-Cg ..
alkyl, or R4 and RS when taken together with the nitrogen to which
they are attached complete a 3- to 8-membered ring containing
carbon atoms and optionally containing a heteroatom selected from
20 D efin-p ) . T - : 1 .

AMENDED SHEET
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O
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or a pharmaceutically acceptable salt thereof,
wherein n is 0 to 6;

Rl and R? independently are hydrogen, hala, hydroxy/C)-Cg alkyl,
cl-éﬁ alkoxy, C;-Cg alkenyl, C-Cg alkynyl, NO4, NR4R3, CN, or CF3;
and RS, R7, RS, and R? independently are hydéogen, halo, C1-Cg alkyl,
C1-Cg alkoxy, nitro, or NH»; or

A compound of Formula V

Rl
Ar —(CHy, )6 ~(CHy)y— Ar
(o] (4]

or‘phum‘m il ynncepmhlenltthﬂmf.
whereinnis 0 gf 6;

R! and R2 pfdepandently are hydrogen, halo, hydroxy, C1-Cg alkyl,
#1-Cg alkoxy, C2-Cg alkenyl, C3-Cg alkynyl, NO, NR4RS, CN,
or CF3;

3/ is H or C1-Cg alkyl;

Each Ar is independently aryl or Het, whesein aryl is phenyl or substimted

phenyl;

A compound selected from:
Pyridine-2,4-dicarboxylic acid bis(3-methoxy-benzylamide);

AMENDED SHEET
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2-Amino-pyridine-3,5icarboxylic acid bis-{(1,3-benzodioxol-5

ylmethyl)-amide].

pharmaceutically accepteble salt thereof, together with 2 pharmaceutically
5 acceptable carrier, diluent, or excipient.

7. A pharmacentical eomposition, comprising a compound of Fogefula IT, or a
pharmaceutically acceptable salt thereof, together with s pifarmaceutically
acceptable carxier, diloent, or excipient; ar

10
A pharmaceutical composition, comprisins’a eompound of Formula IIX, or
a pharmaceutically acceptable salt thefeof, together with a
pharmacentically acceptable cgafier, diluent, ar excipient;

15 A pharmeceutical cgafposition, comprising a compound of Formula IV, or
a pharmacentigafly acceptable salt thereof, together with a
pharmaceyfically acceptable carrier, diluent, or excipient; or

L pharmacentical composition, compriging a compound of Formula V, or
20 & pharmaceatically acceptable salt thereof, together with a

8. A phemmaceutical composition, comprising 8 compound of Claim 5, or a
pharmacetrically accaptable salt thereof, together with a pharmacentically
acceptable carrier, diluent, or excipient.

25 ° 9. - Amethod for inhibiting an MMP-13 enzyme in an-animel, comprising

administering to the animal in need thereof an MMP-13 inhibiting amount
of a compound of Formula 1, or a pharmaceutically acceptable salt thereof,

AMENDED SHEET
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OFICINA DE PATENTES EUROPEA

SOLICITANTE: WARNER-LAMBERT COMPANY et al.
SOLICITUD INTERNACIONAL NO.: PCT/IB02/00345

FECHA DE PRESENTACION INTERNACIONAL: 4 DE FEBRERO DE 2002

PARA: INHIBIDORES DE LA METALOPROTEINASA DE MATRIZ DE
PIRIDINA

MODIFICACION Y RESPUESTA AL, CONCEPTO ESCRITO DE LA
AUTORIDAD EXAMINADORA PRELIMINAR INTERNACIONAL (IPEA)
BAJO EL ARTICULO 34 Y REGLA 66

25 de octubre de 2002
Via Fax / Original por correo

Autoridad Examinadora Preliminar Internacional
Oficina de Patentes Europea

P.B. 5818 Patentlaan 2

NL-2280 HV Rijawijk

Holanda

Fax: 9-001-31-70-3403016
Seilor,

Este documento contiene la respuesta a un primer Concepto Escrito ("Concepto™) con
fecha 10 de octubre de 2002, de 1a Autoridad Examinadora Preliminar Internacional de
Ia Oficina de Patentes Europea para la solicitud de patente Internacional No.
PCT/IB02/00345 presentada el 4 de febrero de 2002. Cordialmente de solicita radicar la
modificacién y observaciones en la presente solicitud.

EN LAS REIVINDICACIONES:

Las reivindicaciones 3, 4, 6 y 7 ge enulan. Todas las otras reivindicaciones
quedan intactas.

OBSERVACIONES

Las reivindicaciones 1-11 estdn pendientes en la solicitud. Las reivindicaciones
3, 4, 6 y 7 quedan anuladas sin detrimento de derecho de reintroducir la materia de las
reivindicaciones anuladas en solicitudes divisionales en la fase nacional del examen.
Las hojas de reemplazo para las piginas 51, 52, 53 y 59 estin anexadas a la presente
estando suprimida la materia de las reivindicaciones anuladas.



CONCEPTO ESCRITO DE LA IPEA BAJO ARTICULO 34 REGLA 66

En respuesta a un primer Concepto Escrito con fecha 4 de octubre de 2002
proveniente de la Autoridad Examinadora Preliminar Internacional de la Oficina
Internacional, los Solicitantes han anulado las Reivindicaciones 3,4, 6y 7 y han
anexado a la presente las pdginas de reemplazo nos. 51, 52, 53, y 59 estando suprimidas
las reivindicaciones anuladas de las mismas mediante lineas (tachadura) segiin Regla
PCT 66.8(b).

Particularmente, 1a Reivindicaciones 3 y 4 se relacionan con compuestos de la
Férmula I y compuestos de las Férmulas IL, III, IV 6 V, respectivamente. Las piginas
de reemplazo 51-53 estin anexadas a la presente estando suprimida la materia de las
Reivindicaciones 3 y 4 mediante linea (tachadura) desde la pdgina 51 (linea 5) hasta la
pégina 53 (linea 19, inclusive), segiin la Regla PCT 66.8(b).

Adicionalmente, las Reivindicaciones 6 y 7 se relacionan con composiciones
farmacéuticas que comprenden compuestos de 1a Férmula I y composiciones
farmacéuticas que comprenden compuestos de las Férmulas I, IIL, IVS V,
respectivamente. La pégina de reemplazo 59 estd anexada a la presente estando
suprimida la materia de la Reivindicaciones 6 y 7 mediante linea desde la linca 3 hasta
la linea 21, inclusive, segiin la Regla PCT 66.8(b).

Los solicitantes cordialmente solicitan radicar la modificacién y observaciones
en la presente solicitud.

Los solicitantes tienen entendido que no se requieren costos adicionales para esta
modificacién y respuesta. Sin embargo, si se¢ requiere de costos adicionales, cualquier
costo requerido para este documento puede ser cargado a, o cualquier sobrepago
acreditado a la cuenta de depésito no. 28300104,

Cordialmente en nombre de
Wamer-Lambert Company, et al.
(firmado : Claude F. Purchase, Jr.)

Claude F. Parchase, Jr.
Senior Patent Agent

Anexo. (piginas de reemplazo 51, 52, 53, y 59)



Anuladas las Reivindicaciones 3 y 4.
5. Un compuesto seleccionado a partir de:
bis-(3-metoxi-bencilamida) del dcido piridina-2,4-dicarboxilico;

bis-[(1,3-benzodioxol-5-ilmetil)}-amida] del &cido 2-amino-piridina-3,5-
dicarboxilico.

Anuladas las Reivindicaciones 6 y 7.

8. Una composicién farmacéutica, la cual comprende un compuesto de la
Reivindicacién 5, o una sal farmacéuticamente aceptable del mismo, junto con un
vehiculo, diluyente o excipiente farmacéuticamente aceptable.

9. Un método para inhibir un enzima MMP-13 en un animal, el cual comprende
administrar al animal en necesidad del mismo una cantidad que inhiba la MMP-13 de
un compuesto de la Férmula I, o una sal farmacéuticamente aceptable del mismo.



oc'tisl-zquz 02:10pw

L ]

From=Ptizer Legal Patents 734 0221853 T=880 P.002/008 F-810 kﬁ
\g

PCAS18-01CFP

IN THE EUROPEAN PATENT OFFICE
APPLICANT: _ WARNER-LAMBERT COMPANY et al.
INTERNATIONAL APPLICATION NO : PCT/IB02/00345
INTERNATIONAL FILING DATE: FEBRUARY 4, 2002
FOR : PYRIDINE MATRIX METALLOFROTEINASE INHIBITORS

AMENDMENT AND RESPONSE TO IPEA WRITTEN OPINION
UNDER ARTICLE 34 AND RULE 66
October 25, 2002
VIA FACSIMILE/ORIGINAL BY MAIL

International Preliminary Examining Authordty
Buropean Patent Office
P.R. 5818 Patentlaan 2
NL-2280 BV Rijswijk
NETHERLANDS
Fax: 9-011-31-70 3403016
Dear Sir:

This paper containg a response to a first Written Opinion (“Opinion™)
dated October 10, 2002, from the Imemational Preliminary Examining Authority
(“IPEA") of the European Patent Office for Internaticnal patent application no.
PCT/IB02/0034S, filed February 4, 2002. Enrry of the ameadment and remarks in
the present application is respectfully requested.

IN THE CT ATMS;:

Gﬁmﬂ.&&.md?mcmeeﬂed.hdh:ddmmﬂnmhmgd..



Oct:ll-lﬂﬂl 02:10pm  From-Pizer Legal Patents 734 6221663 T-560 P.003/008 F-".X\ﬁ

PCT/IB02/00345 -2-

REMARKS
Cleims ] to 11 are pending in the application. Clxims 3, 4, 6, and 7 are
cancelled without prejudics to reintroducing the subject matter of the cancelled
claims in divisional applications at the national staga of examination.
Replacement sheets for pages 51, 52, 53, and 59 arc enclosed herewith with the
subject mattar of the cancelled claims deleted therefrom. C

IPEA WRITTEN OFINION UNDER ARTICLE 34 AND RULE 66

In response to a first Written Opinion dated October 4, 2002, from the
Internstional Preliminary Examiping Anthority of the Internationa}! Buresn,
* Applicants have cancelled Claims 3, 4, 6, snd 7, and have enclosed bevewith
replacement pages 51, 52, 53, and 59 with the cancelled claims deleted thevedyom
by Hne out in accordance with PCT Rule 66.8(h).

Particularly, Claims 3 and 4 arc direoted to compounds of Formmla I and
compounda of Formules II, T, IV, or V, respectively, Raplacament pages 31 to
53 are enclosed harewith with the sabjert matter of Claims 3 and 4 deleted
therefrom by line out from page 51, at Jins §, to page 53, at line 19, inclusive, in
accordance with PCT Ruls 66.8(5),

Further, Claims 6 and 7 are directed to pharmacentical compositions
comprising compounds of Formula I and pharmaceutical compositions
comprising compounds of Formulas II, ITI, IV, or V, respectively. Replacement
page 59 is enclosed herewith with Claims 6 end 7 deleted tharefram by line out
mmswumél.wmmmﬁmmmmm.

Applicants respectfully request eutry of the amendment and remarks into
the present application.
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Applicants belisve no fees are required for this smandment and response.
However, if fees are required, an hi i or thi

Respectfully submitted on behalf of *
‘Wamer-Lambert Company, et al.

Uiy, € nchaste

Clande F. Porchase, Jr.
Senior Patent Agent

Enc. (replacameant pages 51, 52, 53, and 59)
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R®is H or C1-Cg alkyl;

Each Ar is independently aryl or Het, wherein aryl is phenyl or substitated
phenyl;

Het iz an unsubstituted or substituted heteroaryl group,

S  ——dr——hrsompoimd-oiFormula-i

10
15
3% when taken togsther with the nitrogen to which they are
cunpletea.’y—tos-membendﬂt_lgmhininscaﬂ:m
atoms and optionally containing a beteroatom selected from O, S.
or NH, and optionally substituted or unsubstituted;
20 n is en integer from 0 to 6.
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or a pharmaceutically ecceptabls salt thereof,
wherein R1 and R? indspendently are hydrogen, halo, hydroxy, C#£Cg
elkyl, C1-Cg alkoxy, Co-Cg alkenyl, C2-Cg alkynyl, N&,
5 NR4RS, CN, or CFg; and B
each R4 i independently H, C1-Cg alkyl, Cy-C alkigfl, Co-Cg alloynyt,
(CHa)y aryl, (CHz)y cycloalkyl, (CHz)y beybroary); or

" Acompound of Formnia IIT
R

RSN I ’r l —RAgS .

10 or a pharmaceticelly acceptible salt thereaf, -
wherein R1 and R2 indedlendently are hrydrogen, balo, hydroxy, C1-Cg
alkyl, C1-CgAlkoxy, C2-Cg alkenyl, C2-Cg ulkynyl. NO,,
NR4R3, #N, or CR3;

R4 and R3 ipependently are H, C1-Cs alkyl, C2-Ce alkenyl, C3-Cg
15 pymyl, (CHz)y aryl, (CHy)y cycloalkyl, (CHa)y beteroaryl,
wherein each CH3 is optionally substimted by one or more C)-Cg

alkyl, or R4 and RS when taken together with the nitrogen to-which
they are attached complete a 3- to 8-membered ring containing
carbon atoms and optionally containing a heteroatom selected from
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6 1 .
R g8 N
& ) o— 4 R4
0 )
or a phacmaceutically acceptabie salt thereof,
wherein n is 0 to 6; -
5 R! and K2 independently arc hydrogen, balo, hydroxy/Cy-Cg alkyl,

C}-Cg slknxy, C)-C alkenyl, C2-Cg alkynyl, NG4, NR4RS, CN, or CFs3;
and RS, R7, R, and R9 independently are hydéogen, halo, C1-Cg alkyl,
C1-C¢ alknxy, nitro, or NHa; or

A compound of Formnla V .

Ar—(CHz)n |,‘

10 0 0 v
or a pharmaceuticplly acceptable salt thereof,
wherein n is 0 ¢f 6;
R1 and R? jfdepandeitly are hydrogen, halo, hydroxy, C1-Cg alkyl,
 #1-Cg alkoxy, C3-Cg alkenyl, C3-Cg alkynyl, NOg, NR4RS, CN,
15 or CFs;
B/ 1s H or C1-Cg alkyl;
Each Ar is independently aryl or Het, wherein aryl is pheuyl or substitated
phenyl;

20 5. A componnd selected from:
Pyridine-2,4-dicarboxylic acid bis-(3-methoxy-benzylamide);
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2-Amino-pyridine-3,5-dicarboxylic acid bis-{(1,3-benzodioxcl-5
ylmethyl)-amide]. '

- IRJUILICY ) vimitilar

pharmacentically acceptabla salt thereof, together with a phermaceutically
acceptable carrier, diluent, or excipiont.

A pharmacentical composition, comprising a compound of Fope II,ora
mublacmh-.dilumt.mudpimt;m ’

A pharmaceutical cgaiposition, comprising a compound of Formnla IV, or
a pharmaceutically acceptable galt thereof, together with a
pharmacepically acceptable carrier, diloent, or excipient; ar

pharmaceutical composition, comprising a compound of Formmla V, or
aphminnympnhlcnltthuwf,mﬁimﬁthn

A pharmaceatical composition, comprising a compound of Claim §, or a
pharmaceutically acceptable salt thereof, together with & pharmaceutically
acceptable carrier, dilnent, or excipient.

A method for inhibiting an MMP-13 enzyme in an animal, comprising
administering to the animal in need thereof an MMP-13 inhibiting amouvnt
of & compound of Formula 1, or a phermacewtically acceptable sslt thereof
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or piirtty date and not In conffict whh the appl but

"A" documant the oftha an which s
mmdmr'l an not cliec! to undarstand 1he principla or theoty underiying the
.'E' eartior documant bis ptiished on or afler the Imernational X" documant of particular rolevanca; the ciakmed lvenion
L ;‘:m mmﬂﬂmm claim{s) or mhmm:h&::mh ﬂ.l.;h.
Ll m .ﬂ
mumu"hnm ﬁodmo%l- document of panicutar releva dalmed inveniion
clialion or ather spacial reason (as spaciied) v mthWhhwn::l.mm alep when the
0" documani relerring o an oral disciosion, use, exhibition or document s combinad with one or mone ather much doga-
othar means maie, such combination baing obvicus o a person sikdiied
P* document publishad prior to the iniamational fiing dale but in the mrt.
Indar thax tha pricetiy dale ciaimed 's" document mambar of the same pateni family
Date of the actusl compiation of {he intemalional seerch Dede of muiiing of the intamational saarch repor
21 June 2002 08/07/2002
Nams and maiing aidress of the 1BA Authorized officer
Ewrcpaan Palanl Office, P.B. 5818 Palantiesn 2
Tl 131-70) S40-2040, Tx. 31 651 epor,
Fu‘?g;%umu ' w Bosma, P
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X DATABASE CA ‘Online!

CHEMICAL ABSTRACTS SERVICE, COLUMBUS,
OHIO, US; .

VINSOVA, J. ET AL: "Antituberculotics.
XXXVII. Preparation of the functional
derivatives of
6-methyl1-2-pyridinecarboxylic acid
substituted in position 4 and its
1-oxides”

retrieved from STN

Database accession no. 105:226286
XP002202692

CAS RN 92335-96-1, 105482-97-1,
101258-02-0

abstract

& CESK. FARM. (1985), 34(10), 430-6 ,

X HANAUSKE-ABEL, H. M. ET AL:
"Pyrroloquinoline quinone and molecules
mimicking its functional domains.
Modulators of connective tissue
formation?"

FEBS LETTERS., .
‘ vol. 214, no. 2, - 1987 pages 236-243,
XP002202687 .

ﬁtSEVIER SCIENCE PUBLISHERS, AMSTERDAM.,
ISSN: 0014-5793
2,4-pyridinedicarboxylic acid

X DE 11 49 356 B (BAYER AG)
30 May 1963 (1963~-05-30)

claim 1; example 12
X RATEB, LATIF ET AL: “synthesis of
heterocyclic compds. from.delta.-unsatd
1,3-dioxo esters — (II).alpha.-substituted
styrylpyrazole- and
stﬁ;¥11soxazolecarboxy11c esters, (III)

e
3—cyano-6-styryl-2-pyridone—-4-carboxylates
and their degradation products”

JOURNAL OF THE CHEMICAL SOCIETY.,

. 1960, pages 1430-1434, XP002202688
CHEMICAL SOCIETY. LETCHWORTH., GB

ISSN: 0368-1769
compound VIII

—f—
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X

CHEMICAL ABSTRACTS, vol. 61, no. 6,
14 September 1964 (1964-09-14)
Columbus, Ohio, US;
abstract no. 6987c,
6UY QUEGUINER ET AL.: "prepn of
pyridinedicarboxaldehydes™
column 6987;
XP002202689
compound II, R 1s PhNMeCO
abstract
& COMPTE. REND.,
vol. 258, no. 24, 1964, pages 5903-5906,

CHEMICAL ABSTRACTS, vol. 64, no. 5,

28 February 1966 (1966-02-28)

Columbus, Ohia, US;

abstract no. 6607¢,

T.P. SYCHEVA ET AL.: "compounds with

potential antitubercular activity”
column 6607;

XP002202690

compound XI

abstract

& BIOL. AKTIVN. SOEDIN., ACAD. NAUK SSSR,
1965, pages 42-46,

CHEMICAL ABSTRACTS, vol. b5, no. 11,

29 May 1961 (1961-05-29)

Calumbus, Ohio, US;

abstract no. 10440b,

S. MASAYOSHI: "solubilizing agents. V.

Pyridinecarboxamides”
column 10440;

XP002202691

compound 6

abstract

& YAKUGAKU ZASSHI,

vol, 80, 1960, pages 1713-1719,

US 6 008 243 A (CHEN JIAN JEFFREY ET AL)

28 December 1999 (1999-12-28)

cited in the application

the whole document
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Box | Observations where certaln claims were found unsearchable (Continuation of Rem 1 of first sheet)

This Intarnational Search Rapori hae not besn establshed In mespact of certain dalms undar Articla 17(2)(8) for the fallowing reasone:

1. m Clairns Noa.:
because they relals to subject matier not required ta be ssarchad by this Authortty, namely:
Although claims 1,2,9,10 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.

2. [X] cuaime Nos. 3-5 (partially)
because they relals o parts of the Intemnalional Appication that do not comply with the prescribed requirements 1o such
an woent that no meaninghil Intemational Search can be canied ourt, apacificaly:

. see FURTHER INFORMATION sheet PCT/ISA/210

3. ] clame nos.:
because they are dapandant ciaims and are not dmfted In accordance with the eacond and third aentences of Fule 6.4(a).

Box I Observetions where unlly of Invention ls lacking (Continusation of Ham 2 of firet shest)

Thie Intemational Bearching Authority found muliple Inventians in this intemational application, as follows:

1. As ail recuired axiditional search fees were timaly paid by he appiicant, this Intemational Search Rieport covers al,
searchahio claims,

2 D As il searchahie ciahmas could ba searched withoun affont jusifying an addtional fas, this Authority did not inviia payment
of any addiional fee, )

Y D An only some of the required addiional sasrch fees were imely paid by the applicant, this Intemational Search Report
covers only those claims for which fess wera paid, spacifically claima Nos.:

’4. No racquinad additonel esarch lees ] the applicant. Consequantly, this Imemaitional Seerch r is
D mmndnumnmnmh“n:dmﬁn:nhgmwmam: on Rspo

Remark on Protest Dmemmhummmwuwnmm

D No prokest accompanied the payment of addiiional search lees.

Form PCTASA210 {continuation of first sheed (1)) (uly 1988)
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box I.2
Claims Nos.: 3-5 (partially)

The initial phase of the search revealed a very large number of documents
relevant to the issue of novelty. So many documents were retrieved that
1t is impossible to determine which parts of the claim(s) may be said to
define subject-matter for which protection might legitimately be sought
(Article 6 PCT). The large number of relevant documents precludes a
comprehensive search report for the present claims. The search report fis
regarded to be comprehensive only for the present compound claim 5 (as
far as being pyridine-2,4~dicarboxylic acid derivatives), and for the
compounds having the formulae IV and V of the present claim 4, and for
the compounds of claim 3 as far as covered by the above described subject
matter of claims 4 and 5, and also for the use claims 1,2,6-11.

It 1s noted that the pyridine-3,5-d1carboxylic acid derivatives of claim
5 have not been searched because these compounds are not covered by any
of the general formulae.

The applicant’s attention 1s drawn to the fact that claims, or parts of
claims, relating to inventions 1n respect of which no international
* search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
1s advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This 1s
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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N0 9220676 A 26-11-1992 AT 211743 T 15-01-2002
AU 658898 B2 04-05-1995
Al 1927592 A 30-12-1992
BR 9206044 A 01-03-1995
CA 2109415 Al 23-11-1992
CN 1068571 A ,B 03-02-1993
cz 9302479 A3 13-07-1994
DE 9290057 U1 05-01-1994
DE 69232334 D1 14-02-2002
DK 585328 T3 11-02-2002
EG 20218 A 30-11~1997
EP 0585328 Al 09-03-1994
FI 935134 A 19-11-1993
HU 65771 A2 28-07-1994
1E 921662 Al 02-12-1992
IL 101960 A 12-03-1999
JP 10081684 A 31-03-1998
JP 2719063 B2 25-02-1998
JP 5310735 A 22-11-1993
KR 246065 B1 01-04-2000
MX 9202449 Al 01-03-1993
NO 934195 A 19-11-1393
NZ 242880 A 26-10-1995
NZ 272941 A 26-05-1997
PL 170513 Bl 31-12-1996
PL 172069 B1 31-07-1997
PL 171921 Bl 30-06-1997
PL 170525 Bl 31-12-1996
PT 100514 A ,B 30-09-1993
RU 2092486 C1 10-10-1997
WO 9220676 Al 26-11-1992
Us 5716965 A 10-02-1998
us 5852038 A 22-12-1998
ZA 9203773 A 22-11-1993

DE 1149356 B 30-05-1963 NONE

US 6008243 A 28-12-1999 AU 735104 B2 05-07-2001
AU 4806007 A 15-05-1998
BG 103415 A 31-07-2000
BR 9713278 A 03-11~1999
CN 1233237 A 27-10-1999
cz 9901321 A3 15-09-1999
EE 9900171 A 15-12-1999
EP 0937042 Al 25-08-1999
JP 2000511201 T 29-08-2000
NO 991922 A 22-04-1999
NZ 334886 A 24-11-2000
PL 332947 Al 25-10-1999
sK 48499 A3 10-04-2000
R 9900874 T2 21-07~1999
WO 9817643 Al 30-04-1998
Us 6174915 Bl 16-01-2001
us 6306892 Bl 23-10~2001
US 2002019429 Al 14-02-2002
ZA 9709406 A 09-07-1998
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PATENTE DE INVENCION Y MODELO DE UTILIDAD () ()
Indicacién de que se solicita a conceskon de una patente. o+ ) {)
- Datos de identificacion del solicitants o de (a persona que se prasenta la solicludY” ( ) ()
- Daseripeldn de la mvencibn. .~ () { )
- Dibujos de saresios partinentss, {) ()
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Material que Incorpora el diséfio. () ()
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- Indicaclén de que solicha el registro de un ésquema de trazado. () ()
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La solicltud. () ()

Representaci6n grafica del esquemna de trazado
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Industria y Comercio
SUPERINTENDENCIA
2020
Bogot4, D.C.,
Doclor: Oficio N° 08437
CARLOS R. OLARTE
Apoderado
WARNERLAMBERT COMPANY LLC.
ASUNTO: Radicacion N° 03-60682
Solicitud intemacional PCT/B2002/00345
Fecha Inicio fase nacional 14/09/2003
Trémite 011
Evento an
Actuacién 430
Follos 001

Como resultado del examen de forma, realizado con fundamento el el articulo 38 de la Decisitn 486 de la
Comisién de la Comunidad Andina, articulo 27 del Tratado de Cooperaciin en Materia de Patentes (PCT),

regla 51 bis de! Reglamento y Circular Unica de la Superintendencia de Indusiria y Comerclo, se le comunica
que:

0 B soicitante de la solicitud nacional difiere del solictante de la solicitud intemacional Anexar
documentos pertinentes.

En cumpiimiento de lo dispuesto por el articulo 38 de la Decision 488, g is requiere para que dentro del
témino de dos meses siguientes & la fecha de notificacién del presente oficio, complets los requisitos
anterioments enunciados. En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerard abandonada y perderd su prelacidn.

Notifiquess el pressnte oficio conforme a lo dispuesto en el numeral 5.2, iteral e), del capfulo quinto del
titulo primero de la Circular Unica N° 10 de 2001.

'”&‘[%

El anterior requerimiento fue nofificado por fllacién en sta de facha,




