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Teléfono  634-1500 Fax 3762211 Cual
E-Mall patents.bogota@bakemet.com Nomero 79732747Bth TP 74.295
@ Nombre  Mylan, Banavara Lakshman
INVENTOR (ES) Direccién  Bastern Point Road, Groton, CT 06340, Estadea Unidos de Aménca
7 (ra)
i Nacionalided o Domicllio:  BSTADOUNIDENSE.
W@reres
Solicitud Intemacional No. PCT/IB01/02213 Fecha Noviembre 19, 2001
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® ANEX 8 )
[[X7] comprobante ¢e pago de la tasa de presentacion de I soliciud

EI Documento que acrediia a existencia y repreasntacin legal cuando el solicltante sea persona jurfdica Z

m Podares, sl fuere el caso

[[X] Documento de cesion del inventor al solicitants o @ su causante

D Decinracionss

[(X7] copla de i solicitud intemacional (Resumen, descripcidn, reivindicaciones, dibujos)

m Traduceldn de Ia solicitud intemacional al castellano (Resuman, dascripelén, relvindicaciones, dbujos)

m Copla dal axamen preliminar intemacional efectuado por la Autoridad Intemacional de Examen preliminar {IPEA)
[ raduccién de! examen preliminer intsmacionsi efectuado por la IPEA

] Do sor ol caso, copia del contreto de acceso

] e ser el caso, documentn que acredite ia licancia o autorizacion de uso da conocimiantos tradicionaies de las comunidades
Indigenas

De ser ol caso, certificado de depdalto del material blolégico
Arle final 12x 12

m De ser ol caso, Informacidn sobre otras soficitudes de patents o titulos obtanidos en el exiranjaro por &l mismo ttular o su
causants, relacionadas parcial o totaimente con a Invencidn de esta solicitud
Da sar ol caso, modificaciones efectuadas a la sollcthud intamacional

X | Oroa  Blaqueda Intermacional

() FIGURA CARATERISTICA

4 )

\_ _/

. N - i

(D Soloito la concesidn de la patent,

T9782.747deBd TP 74295

Instrucciones para la presentacion de los anexos, ver reversc de esta pagina
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ﬁd Zq\ Traducciodon oficial del inglés por Marlén Neira Castro, resolucliédn

W

{‘ 2117 del Ministerio de Justicia de Colombia.

|
E
f PODER DE PFIZER PRODUCTS INC.

. CONSULADO DE COLOMBIA HN LONDRES

i Fechado el 22 enero, 2001 certifica que Kenneth Greenwood, ejerce
funciones de notario de Egham, Surrey Inglaterra, cuya firma fue
reconocida por J.M.A. Mason, de Legalizaciones del Ministerio de

Relaciones de Gran Bretafia; Que J. Trevor Lumb es el asesor de

patentes de Pfizer Products Inc. socledad establecida en Nueva
York, NY, Estados Unidos. Firma del cbnsul: Jairo Berrio.
I'@ CERTIFICACION NOTARIAL
El B de enero del 2001 el Notarlo Piablico da fe:
l.comparecid J. Trevor Lumb, domiciliado en Bstados Unidos, quien
suscribié el anterior documento. 2. Conozco al otorgante y tiene

capacidad para el otorgamiento 3. ha suscrito el documento en su

carficter de Asistente General Asesor de Patentes de Pfizer Inc, con
sede en Nueva York, NY, 4, la compafifia estd legalmente

constituida, con existencia legal actual y que el acto para el cual

se otorgd el poder estA dentro del objeto social. 5. El otorgante
tiene la representacidn que ostenta y es legitima. 6. Baso las
certificaciones 3, 4 y 5 en estos documentos.

Sello:

Certificado, verificado y autenticado en la localidad de Egham en

Surrey el 8 enero, 2001, Kenneth Greenwood - Notario Piliblico -

Horne Engall & Freedam- sello notarial en alto relief

Al reverso:
Reino Unido de Gran Bretafia e Irlanda del Norte
No. D653464 - Fecha: 8 enero, 2001

r funciones de Notario Pablico, firmado por J.M.A. M vy

Por el Secretario de Estado Principal de su Ma jgfn ad'para Asuntos

, exteriores y de la Mancomunidad. Sello redondo: Londrea.L(

MARLEN NEIRA CAS) (
Troducior o Intérprate v,

inglés - Espaftel gl
I Resolucldn No 2117 de! ;f e
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Poder de representacién rgado por PFIZER PRDDUCIS INC. .compaﬂin

domiciliada en Eastern Polnf "Road, COnnecticut Estados Unidos, a

bk

CARLOS R. OLARTE. %
Dado y firmado en Nueva York, el 2 de enero de 2001 por:

J. Trevor Lumb

Viceprealdente

Sello en espafiol:

Ministerio de Relaclones Exteriores No.407608_ certifica las
funciones del J. Berrio a 1la fecha. Bogota, febrero 2, 2001. Firma
el Jefe de Legalizaclones.

L -

-,

Traduccién certificada, con copiﬁEen archivo para confrontacién,

fechada el 6- 2-2001. .

- Holiu [\afa C

MARLEN NEIRA CASTRO
Traducior @ Imérprete Ohcia!
inglés Espafiol - Inglus
Resolucién No 2117 dal 7 Oct 1¢
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CUYA FIRNIA ABARECE T1 B JerE DLEGALIZACIGNES

DOCUMENTO DESEMPENA , EGLITACINDS
LAS FUNCIONES IRDICADAS . SANTAFEDE
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CONSULADO GENERAL DE COLOMBIA

3RD FLOOR 15-18 GREAT TITCHFIELD STREET LONDON W1W BHZ
TELEPHONE: 020 7637 08603 TELEFAX 020 T037 B804

El suscrito Cénsul General de Colombia en Londres, wistos los documentos
presentados ante este despacho,

# - g

":;_ 0 %
CERTIFICA: N

" [ ]

i a B

Que el Sefior KENNETH GREENWOOD, quien autenticd el docuniEhio ygcsiiz,

ejercla en la fecha las funclones de Notario Pdblico de Egham, Surrey, Inglaterfa, y
que su firma fue debidamente reconocida por J. M. A. MASON, Funcionario del
Departamento de Legalizaciones del Ministerio de Relaciones de la Gran Bretafia,
cuya firma se encuentra registrada en este Consulado General.

~3
Que PFIZER PRODUCTS INC. es una Secledad debidamerite mshtuk@
organizada y existente en New York, N.Y, Estados Unidos de; Améfibe, y
cumple con su objeto social de acuerdo con las leyes de ese pafs .5 ; %
[] -" by -

§01 G0y
FERIITY

Que el Sefior J. TREVOR LUMB, en su calidad de Vicepresidentsiitila
Socledad, otorga el Poder precedente y su firma ha sido au por el Nof:
KENNETH GREENWOOD.

El Cénsul General no asume responsabilidad por el mencionado documento
Dado en Londres, Reino Unido de la Gran Bretafia, a los veintidos (22) dfas del mes
de enero del afto dos mil uno (2001).

Cerhficaciénr No 01/0182
Derechos: 1S$106.00, CA

E-MAIL.CONSULCO@CONBLULCO.DEMON CO.UK C

>



g e
b 1608
W

. OCUMENTO DESEMPENA
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Ramsezax, Laga, Rooricuez & Ruppa
Mambere of the Firm ?
BAKER & McKENZIE

ATTORNEYS AT LAW

APARTADD AERED AT4B
b THLEFONO: 288-14D0

SANTAPR DE BOGDTA, B C '
COLOMBIA
NOTARIAL CERTIFICATION CERTIFICACION NOTARIAL
On this 8th deyof Januvary Als dias del mes de
9 2001 |, the undemignad Nolary de 10 i suscrto Nofarlo
CERTIFIES DA FE

{Tat J, Trevor Lumb 1 Q=
I
' of legal age and domicledin  [J_ S A, mayor y domiciiado en

sat his hand on the foregoing documaent,

r —

2. That tha grantor is to me parsonally known and that ha/she has
legal capacily o exacuie the Insirument.

3 That the grantor hes executed the foregoing document as

Assistant General Patent Counsel

)
of the juridical parson

Pfizer Inc

AI».Q‘ the juridical person

JPfizer Inc
-: having its hama office In

‘New York, NY,

purposes

That the grantor has In fact ha refisred o authorfly and that hisher

represeniation ls legal

That | have based cerlifications 3, 4 and 6 above on the

folowing
documents for such purpose eechibited o me which | mention spacifically,
giving their datss and thelr origin or

2/

1n Sosr®?

Is duly organized, hea presant logal existence and that the purposes for
which the powsr of sttomey ls granied are within the scope of its corporate

suscribio ds su pufio y letra al documanto que aniateds,

2, Que conaxco al otorgante y que date tiens capacidad lagal
pam el otorgamianta

3 Qua of otorganis ha susariio o referido documento en su
caniciar de

al"ﬁ"

6. Qua ol otorgais tene efectivmmienta la represantacian
ostenta, y que eeta as legitima. . e

-

8 Qua he basado kes carfificacionss 3, 4 y S%antariores an loa
slguieniss documentos Wuigptions—que &l efscio se me
axhibleron y que menciono aspecificamenis con expresion de
sus fechas y da su origen o prucedentia,

suthantic

o
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UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

o  D653464

Date B January, 2001
[ 4

This document besrs

the aignature / soul of K Greeawond

Actmg m tha capacity of Notary Public
b

L]

-
-

- WA

-~e .

For Her Majesty's Principal Secretary of State
For Forslgn aﬂ(} Affairs

]
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POWER OF ATTORNEY
The undersigned
PFIZER PRODUCTS, INC.

located In
Eastern Point Road- ** -
Connecticut, United Qtates of America

b

declares that it hereby grents to

'CARLOS R. OLARTE

a full and sufficlant power of attomey to spply to the
proper national officers and authorities for the lasug of

Lettors Patent, mergers,changes of name, *
assignments, filing and prosacution of oppositidne,

changes of address -
==
E S

to which end It empowers them fo take all staps
necessary before seld authorities for the abjects stated,
o file petitions, prepare descriptions, make proteats,
declarations, appeals end objections, pay Imposts,
apply for cartifications, recelve documents and
securiies, abandon applications and collect refunda.
To the sald mandaturies sufficlent power Is granted
hereby to recelve notifications for and on behelf of the
Company, to confer powers on those who am o
represant the company judiclally and sxirajudiclally, to
answer in court n the matter of all claims and demands
that may ba pressniad in connection with the patents,
and to do evarything that may be required, before
administrative or judiclal cofficers of any claes giving
tham likewise power to substitute these presenias and
revoke such substitutions If necessary

Done and subscribed in New York, New York,
United States of America.

onte 2" deyot Tanosvy ool
\hese
#0X J. Trevor Lumb

Vice President

Raisezéx, Laka, Robricuez & Ryzpa
Members of the Fiem

BAKER & McKENZIE

ATTORNEYS AT LAW
APARTADO ARREO 3748
TRLEFONO: 285-1400
SANTAPE DE BOGOTA, D G
COLONBIA

La ebsjo firmada
PFIZER PRODUCTS INC.

domiclllada en
Eastern Point Road
Connacticut, Estados Unldos de América

deciara por el presents olnrgar a

CARLOS R. OLARTE

poder espacial amplic y bastente paria recabar de las
oficinas y autoridades naclonalea que correspondan, la
obtancién de

Solltitudes de Patentea de Invencién, cambloa de
nombre, ceslonas, prasentacién y ramitecién de
oposicionas, camblos de nombre

a cuyo efecio los faculta pars dar anie dichas
autoridedes, todos loa pasos necesarios al objetn
indicado, alovar solicitudea, formuler descripcionea ,
proteatas, declamciones, apelaclones y reclamos,
obler Impuestos, solicitar testimonios, recibir
documentos y valores, deeletir y percibir Se concede a
loe expresados mandatarios poder bastante pama
recibir notificaciones a nombre des la compadiia, otorgar
podsres 8 quiense vayan a repressniar a Ia compafla
Judicial y wdtrajudiclaiments, responder en julclo a
todas i{as reclamaciones o demandae qua por mativo
de les patentss se presentaren y hacer cuanio fuere
neceeario, ante las auhrld-ml adminietrativas o
Judicisles de cualquier orde

facultad para suatitulr el presgfit

revocar dichas sustituciones
..,-ﬂ-—_-—.'
zou0 WO oue R3Th
0 ’ )

Alos dl*ldﬂ Xexses
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Traduccién Oficial No. 03-181

Efectuada el dia 14 de abril de 2003, de un documento escrito
en Inglés, al cual para su identificacidn se le estampa el
sellc de Maria del Pilar Iglesias, Traductora e Intérprete
Ofi1cial por Resolucién No. B1l9 del 15 de abril de 1971
expedida por el Ministerio de Justicia de la Repiblica de
Colombia.

CESION

PC11829/700017

-CO-1

Por contraprestacién onerosa recibida por nosotros de
PFIZER PRODUCTS, INC, sociedad organizada y existente
conforme a las leyes del Estado de Connecticut, Estados
Unidos de América, domiciliada en el Eastern Point
Road, Groton, Connecticut 06340, Estados Unidos de
América, por el presente vendo y cedo a la mencionada
PFIZER PRODUCTS IMC., todo m1i derecho, titulo e interés
en m1 invento para una nueva y Util Mejora en
COMBINACION DE AGONISTAS GABA E INEIBIDORES DE
DEHIDROGENASA DE 8ORBITOL en cuanto respecta a 1la
Republica de Colombia, tan ampliamente como se describe
en las especificaciones, y por el presente autorizo y
solicito al Comisario de Patentes de Colombia que expida

M ? e,
AL ety

T §
BTN ooy
hlb.ul



dicha patente a PFIZER PRODUCTS, INC de conformidad con

esta Cesidn.

En fe de lo cual firmo este documento de mi1i pufio y letra, en
Groton, Connecticut, Estados Unidos de América el 19 de

noviembre de 2001

(Fdo)Banavara Lakshman Mylari

Certificado, Verificade y Autenticadoc en la ciudad de Egham
en Surrey a los 23 dias del mes de noviembre de 2001
(Fdo) Kenneth Greenwood, Notario Piblico (Sello Oficial)
APOSTILLA
(Convenocién de La Haya del 5 de ootubre de 1961)
1 Pais: Reino Unido de Gran Bretafla e Irlanda del Norte

El presente documento publico

2. Fue firmado por K. Greenwood
3. Que actué en su calidad de Notario Publico
4, Lleva el sello del mencicnado Notario Pablico

Se certificd
5. En Londres 6. El 26 de noviembre de 2001
7 Por parte del Principal Secretaric de Estado de Su
Majestad para Asuntos Extranjercs y de la Mancomunidad.
MO T
Ceslo dol Pllor igioniys
TRIOL ¢

BTHR vhOs
Spymincide 4u $ Vg

(O
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B. Bajo el Namero G961277
9 Sello de la Oficina de Asuntos Extranjeros y de la
Mancomunidad
10 Firmado por B Clark , Secretario de Estado %

Es traduccién fiel y completa efectuada por:

-

o ) @splin s, &R Ttertas
Maria del Pilar Iglesias —
Marfa del Pilar Igiesiss
C.C.41 339 183 da Bogotd C.C. 41339153 de Bogois
imiSrprete Oficsal segfin Resohucidn No. 819 dé

% do Abril de 1971 delMinssteno de Jushr
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ASSIGNMENT

For valusble conmderation paid to me (us) by FFIZER PRODUCTS INC. a corporation orgamzed under the
laws of the State of Connecticut, United States of America whose full post offico addreas 19 Eastorn Paint l R
Road, Groton, Connecticut 06340, United States of Ameriea, I (we) do hereby sell and assign to the aad
PFIZER PRODUCTS INC., all my (our) nght, title and interest in and to my (our) invention for a new and
useful Improvement m COMBINATION OF GABA AGONISTS AND SORBITOL DEHYDROGENASK
INHIBITORS 30 far as tho Republic of Colombua 13 concerned, as fully set forth and descnbed 1n the

specificanion, and I (we) do hereby authonze and request the Commissioner of Patents of Colombia to 1asue sard
patent to the said PFIZER PRODUCTS INC. 1n accordance with this sasgnment

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

t ]
IPAVL Groton, Connecticut, USA -
» Cale s mignature - yiar 19 November 2001 f
I

cp2 M 0"’41-—@

i

Certified Venfied and Authenticated
Of Egham In Surrey

KENN REENWOOD
NOTARY PUBLIC
HORNE ENGALL AND FREEMAN

Mo .



APOSTILLE IB
(Hague Convention of 5 Oclober 1961 / Convention ds La Haye du 3 octobre 1961)
1 Comtry United Kmgdom of Great Bntnn and Northam Ireland
Pmys' Roysume-Umi de Orande-Bretagne et d'Iriande du Nord
This public document / Le présent acte public

2  Has boen nigned by K Greemnwood

n éd signé par
3 Actmginthecapaoityof Netary Publie
agasant en qualid do
4 Beanthcscal/simpol  The Sald Notary Publie
st evitu du scean/timbre de
Cextfied/Attagté
$§ o Londont Londres 6. thefle 26 November 2081

7 by Her Maesty's Princapal Secretary of State for Foreign and Commonwealth AfThia /
par le Secréteire d°Ctat Prmcapal de Sa Mayesté sux Affalres Etrangéres et du Commonwealth
’ ) ”
. ’

! Numberisus oo G961277

T )

10 Signaturc B, Clark

... s &

- AW e . i R e .
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.\19) Worid Intellectual Property Organization
Intermauonal Bureau
{43) International Publication Date
6 June 2002 (06.06.2002)

PCT

y

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) ' L’

INEERRAD IR DaN ly

(10) International Publication Number

WO 02/43762. A2

ASIK 45/06,

{51) Interuaticaal Patent Ctassifleation’,
AGIP 3/10

{21) International Appheation Number:  PCT/1BO1/02213

(22) Intermatlonal Filing Date
19 November 2001 (19 |1 2001)

{15) Fihng Language: Enghsh

(26) Publication Lanpgusge: BEnghsh

{30) Priority Data:

60/250,069 30 November 2000 (30 112000) US

(71) Appliesnt (for all designaied States except US) PFIZER
PRODUCTS INC. [US/US], Eastorn Point Road, Groton,
CT 06340 (US)

{12} loventor; and

(75) Inventor/Applicant (for US only)* MYLARI, Renavars,
Lakshman [US/US). Pfizor Global Research and Dovelop-
ment, Eastern Point Road, Groton, CT 06340 (US)

(74) Agents LUMB, Trevor, J. & al, Simpson, Ahson,
Urgquhart-Dykes & Lond, 30 Welbeck Strest, London WG
8ER (GB)

(81) Dessganted States (notional) AL AG, AL, AM, A, AU,
AZ, BA, BR, BG, BR, BY, BZ, CA, CH,CN CR, CU,
CZ, DE, DX, DM, DZ, EC, EE, ES, F1, GB, GD, GB, GH,
GM, HR, HUJ, ID, IL. IN, IS, JF, KE, K@, KP. KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PH, PL, PT, RO, RU, SD, SR, 54, SL,
SK, SL, TI, ™., TR, TT, TZ, UA, UQ, US, UZ, VN, YU,
ZA, ZW

(84) Designeted States (regional) ARIPO peient (GH, GM,
KE, LS, MW, MZ, SD, 5L, SZ, TZ UG, ZM, ZW),
Euraman pulent (AM, AZ BY, XQ, KZ MD, RU, TJ, TM),
European patent (AT, BE, CH, CY, DE, DK, ES, F1, FR,
GB, GR. IR, IT, LU, MC, NL, PT, SE, TR), OAPI patent
(BE B-I' CF| CG- a| CIM| GA! GN! GQ| Gw‘ m‘l MR|
NE, SN, TD, TQ).

Pablished:
—  without iniernatlonal ssarch report ond 1o be republizhed
upon recelpt of that report

For two-letter codex and other abbreviations refer 1o the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular izsue of the PCT Gezsiie

(54) Title- COMBINATION OF GABA AGONISTS AND SORBITOL DBHYDROGINASE INHIBITORS

(57) Abstract This mveniion rolaies in pharmaceuiical compositions comprinng combinations of 8 JABA aponzst, a produg
thereal or 2 pharmacentcally accepiable salt of skl GABA agonist or smd prodrug and a SDI, a prodrug thereof or a pharmaceu-
nheally accopable 2alt of sud SD] or seld prodrug, kits connmng such combinations and methads of using such combinations to

troat mummals, including human, suffenng from dsbetsc complicutions such as diabetic neuropathy, disbetic nephropathy, chabetic
csndiomyopaihy, diabetic retinapathy, dlubotic meroangivpathy, disbotlc macroanglopethy, calamacls or fool nleers
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WO 02/43762 PFCT/1B01/02213

co ATION O AGON AN L
DEHYDROGENASE INHIBITORS

This mvention relates to pharmaceutical combinations of & y-amyniobutyric acld
(GABA) agonist, a prodrug thereof or @ pharmaceutically acceptable salt of sald
GABA agonist or sad prodrug and a sorbitol dehydrogenase mhibitor (8DI), a
prodrug thereof or a pharmaceutically acceptable salt of said SDI or said prodrug, kits
contaning such combinations and methods of using such combinations to treat
mammals, mduding humans, suffering from diabstic complications such as, inter alia,
dmbstic neuropathy, dabetic nephropathy, dwabetic cardiomyopathy, diabetic
reimopathy, diabetic microangiopathy, dlabebc macroanglopathy, cataracts or foot
uicers This invention also relates to additive and synergisic combinations of a
GABA agonist, s prodrug thereof or a pharmacedtically acceptable salt of sald GABA
agorust or saxd prodrug and @ SDI, a prodrug thereof or a pharmacsutically
acceptable salt of said SDI or said prodrug, whereby those additive and synergistic
combinatons are useful In treatng mammals, mcluding humans, suffering from
diabetic comphications such as, sier afia, diabstic neuropathy, diabsiic nephropathy,
diabetic cardlomyopathy, diabetic retinopathy, diabstic mcroangiopathy, diabetic
macroangiopathy, cataracts or foot ulcers

BACKGROUND QF THE INVENTION
GABA Is the major Inhibltory neurotransmitier in the memmalian central

nervous systam. its recaptors have been divided into two main types. The more
prominent GABA receptor subtype, the GABA, recaptor, is a igand-gated CI" lon
channel that 1s opened after release of GABA from presynaphc neurons A second
receptor, the GABAg receptor, 15 8 member of the G protein-coupled recaptor family
coupled both to nxochemical pathways and to reguiaton of lon channels (Goodman
and Gliman's The Pharmacologicat Basis of Therapeutics, McGraw-Hill, New York,
New York, 8" Edition, (1998)

By gating negative chionde (CT) lons into the interior of celis, GABA Inhibits
the presynaptic release of neurotransmitter due to a poslive voltage polartzation
pulse Such mhibition 15 extremely common GABA recepiors can be found in 80 -
80% of central nervous systam neurons Subtypes of GABA recepiors can be
achvated by the mushroom toxin muscimol (at GABA,) as well as the antispasmodic
amino acid baclofen (GABAs) These compounds directly mimic the achon of GABA
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at the receptor Allostenc faclitation of GABA receptors occurs at several distinct
sites, the compounds which bind thare are used as sadatrves and anxiolyhcs
Progabide 1s a prodrug which decomposas 1o GABA after crossing the blood/brain
barrier into the central nervous system Vigabatnn (gamma-viny-GABA) promotes
binding of GABA by inhiblting GABA-aminotransferase (BGABA-T), the en2yme
responsible for degrading GABA in the synapse

GABA agorusts well known in the art include muscimol, progabide, riluzole,
baciofen, gabapentin (Neurontin®), vigabatrin, vaiproic acid, tagabine (Gabiiril®),
lamotrigine (Lamictal®), pregabalin, phenytoin (Dilantin®), carbamazepine (Tegretol®),
topiramats (Topamax®) and analogs, denvatives, prodrugs and pharmaceutically
accepiable salts of those GABA agonists [t will be recognized by those skiiled in the
art in hght of this disclosure that other GABA agonists are also useful in the
combinations, pharmaceubcal compositions, methods and kits of this invention
GABA agonists have been disclosed to be ussful in antiselzure therapy for central
nervous system disorders such as epilepsy, Huntington's chorea, cerebral ischemia,
Parkinson's disease, tardive dyskinesia and spasticity, GABA agonists havea also
been disciosed to be useful as antidepressants, anaolytics and antipsychotics
Further, GABA agomsts have been disclosed to have utllity In the treatment of pain.

S Ao et al, Matabollsm, 40, 77-87 (1981) have shown that significant
functional mprovement in the nerves of diabetic rats (based on nerve conduction
velocity) accurs when nerve fructose levels are pharmacologically lowered, and that
such improvement corraiates more closely with the lowering of nerve fructose than
the lowenng of nerve sorbitol  Similar resuits were reported by N E Cameron and
M A Cotter, Dlabetic Medicine, 8, Supp! 1, 35A-38A (1891). In both of these cases,
lowering of nerve fructose was achieved using relatively ugh does of aldose
reductase Inhibitors, which Inhibit the formation of sorbitol, a precursor of fructose,
from glucose via the enzyme aldose reductase

Commonly assigned U S Patent Nos 5,728,704 and 5,888,578, which are
heraby incorporated by raference, each disclose compounds of the Formuia A,

Rt R
\N/

R® I\"

AN

A

(6



10

15

25

WO 02/43762 PCT/IBO1/02213

=+ Y

wherein R! through R5 in the compound of Formula A are defined as disclosed
therein Further, U S 5,728,704 discloses that sorbltol dehydroganase compounds
have utility m the treatment of diabetic complications

Commonly assigned Intemational Patant Application Publication Number
WO00/58510, which 18 incorporated herein by refarence, discloses compounds of the
formula

wheren R through R® in the compound of Formula | are defined as disclosed therein
That application discloses that the compounds of Formula | have utliity in the
treatment of diabebc complications
SUMMARY OF N
This invention Is diracted to pharmaceuhcal compositions compnsing

a an amount of a GABA agomst, 8 prodrug thereof or a
pharmaceutically acceptable satt of said GABA agonist or sald prodrug;

b an amount of a SDI, a prodrug thereof or 2 phamaceutically
acceptabie salt of said SDI or said prodrug, and, optionally,

c a pharmaceutically acceptabie vehicle, carder or diluent.

This invention Is also directed to kits for actueving a therapeutc effact In a
mammal comprising

a an amount of a GABA agomst, a prodrug thereof or a
pharmaceutically acceptable salt of said GABA agonist or said prodrug and &
phammaceutically acceptable vehicle, camer or diluant in a first unit dosage form;

b an amount of a SDI, a prodrug thereof or a pharmaceutically
acceptable salt of sald SDI or sald prodrug and a pharmacsutically acceptable
vehicle, camer or diiuent in a second unit dosage form; and

c. a contalner

This invention 15 alao directed to methods for treating 8 mammal in need of
therapsutic treatment comprising administering to sald mamma!
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(a) an amaunt of a first compouri, saud first compound being a GABA
agonist, a prodrug theraof or a phammaceutically acceptable salt of said GABA
agonist or saud prodrug, and

(b) an amount of a sacond compound, said second compound being
a SDI, a prodrug theraof or a phammacautically acceptable salt of sard SDI or sald
prodrug,
wherein said first compound and sald second compound are each ophonally and
independently administered together with a pharmaceutically acceptable vehicls,
carier or diluent. .

This invention 1s also directed to methods for treatng a mammal m nead of
therapeutic treatment comprising administering o sald mammal a pharmaceutical
compasition comprising

(a) an amount of a first compound, sald first compound being a GABA
agonist, a prodrug thereof or a pharmaceutically accepiable salt of sald GABA
agonist or said prodrug, and

(b) an amount of a segond compound, said second compound being
a SDI, a prodrug thereof or a pharmaceutically acceptable salt of said SDI or sald
prodrug; and, optionally,

(c) a pharmacautically acceptable vehicle, camrier or diluent.

The methods of this inventon nclude therapeutic treatment of diabehc
complications Diabetic complications which may be treated by the methods of this
invention include, nter aks, diabetic nsuropathy, disbetic nephropathy, diabetic
cardiomyopathy, dlabstic retinopathy, diabetic microangiopathy, dlabetic
macroangiopathy, cataracts and foot ulcers Humans are especially preferred
mammals which are treated by the mathods of this invention

Preferred SDis for use in, the combinations, pharmaceutical compositions,
methods and kits of this Invention are compounds of Formula |,

3
R:

NN

LA

N R

|
prodrugs thereof and pharmacauticalty acceptable salts of sald compounds and sald
prodrugs, wherein

PCT/IBO1/62213 '-8
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R s formyl, acetyi, propionyl, carbamoy! or -C(OH)R'R,

R* and R® are each independently hydrogen, methyl, ethyl or hydroxy-{C,-C,)alkyi,
R Is hydrogen, (C,-Cy)alky] or (C,-Calkoxy;

R*is a radical of the formula

Fr N}‘" R
R* | . R® | , o Iil .

LA
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o
" R
N
l

R*® R%
l

R R

= |
R“kr
R™ T ‘

YT
N RS

whareln said radical of formula R™ Is additionally substituted on the ring by R®, R”

and R

20
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said radical of formuia R™ Is additionally substitutad on the ring by R™, R™ and R®,
G, G' and G* are teken separatsly and are each hydrogen and R Is hydrogen, (C;-
C)alkyl, (Ci-Cy)alkoxycarbonyl, (C+-Cu)alkaxy-{C:-Cs)atkyl, hydroxy-{(C,-C.)alkyl or
phenyl optionally independsently substituted with up to three hydraxy, halo, hydroxy-
{C+-Cy)alkyt, (C1-C,)alkoxy<{C:-Cy)alkyl, (C+-Ci)alkyt or (Cr-Cy)alkaxy, wherein said
(C+-CJ)alkyl in the definition of R® and sald (C+-Cs)alkoxy m the definition of R°are
optionally and independently substriuted with up to five fluoro, R? and R® are each
mdependently hydrogen or (C,-C,)alkyl, or

G and G' are taken together and are {C-Cs)alkylene and R®, R, R® and G* are

hydrogen, or
G' and G are taken together and are (C+-Cy)alkylene and R®, R’, R® and G are

hydrogen,

gisDort,

X 15 a covalent bond, {C=NR'")-, oxycarbonyl, vinylenyicarbonyl, oxy{C:-
C.)alkylenyicarbonyl, (C+-Cy)alkylenylcarbonyl, (C+-C)alkenyicarbonyl, thio(C,-
Cu)alkylenyicarbonyl, vinylanylsutfonyl, sutfimyi-(C-C,)alkylenyicarbonyl, sulfonyi-(Cs-
Ce)alkylenyicarbonyl or carbonyl(Ce-C,)alkylenyicarbonyl, wherein sald oxy(Cs-
Caalkylenyicarbonyl, (C.-C,)alkylenyicarbonyl, (C5-C,)alkenyicarbonyl and thio(C,-
CJ)alkylenyicarbonyi in the definition of X are each optionally and indapendentty
substituted with up fo two (C,-C,)alkyl, benzyl or Ar; said vinylenyisuifony! and said
vinylenyicarbonyl In the definition of X are optionally substituted Independantly on one
or two vinylenyl carbons with (C;-C,)alkyl, benzyl or Ar; and sald carbonyl(Co-
C.)alkylenyicarbonyl in the definition of X is optionally substituted Indepedently with
up to three (C,-C,Jalkyl, benzyl or Ar;

R™ 18 hydrogen or (Cr-C.)alkyl;

R" 18 (Cy-Cy)cycloalkyl, Ar'~(Co-Cs)alkylenyl or (C-Ce)alkyl optionally substiuted with
up to five fluoro, provided that when q = 0 and X Is a covalent bond, oxycarbonyl or
{C+-CiJalkyienyicarbonyl, then R is not (C,~Cajalkyl;

Ar and Ar' are Independently a fully saturated, partially saturated or fuily unsaturatsd
five- to eight-membered ring optionally having up to four hetaroatoms selectad
independantly from axygen, sulfur and nitrogen, or a bicyciic ring consisting of two
fused indepsndently partially saturated, fully saturatad or fully unsaturated five- to
seven-membered rings, taken independently, optionally having up to four
heteroatoms selected independently from nitragen, sulfur and oxygen, or a fricyclic
ring conssting of three fused independently partially ssturated, fully saturated or fully

20N
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unsaturated five to seven membered nngs, taken independently, optionally having up
to four heteroatoms selected independently from nitrogen, sulfur and oxygen, said
partially saturated, fully saturated ring or fully unsaturated monocyclic ring, bicycic
nng or tncychc ring optionally having one ar two oxo groups substituted on carbon or
one or two oxo groups substituted on sulfur;

Ar and Ar' are optionally iIndspendently substituted on carbon or nitrogen, on one ring
if the molety is monocyclic, on one or both nngs If the molety is bicyclic, or on one,
two or three nngs If the moiety Is tricyclic, with up 1o a total of four substituents
independently selected from R", R'2, R® and R*; wherem R"", R'? R and R* are
each taken separately and are each independently halo, formyl, (Cy-
Ce)alkoxycarbonyl, (C+-Cs)alkylenyioxycarbonyl, (C+-C,)alkoxy-(Cr-Cu)alkyl,
C{OH)R™R", naphthyl, phenyl, imidazolyl, pyridyl, thazolyl, morpholinyt, (C-
Cu)alkylsulfamoyi, N-(Co-Cy)alikylcarbamoyi, N.N-diH{C+-Cu)alkylcarbamoyl, N-
phenyicarbamoyl, N-(C1-C,)alkyl-N-phenylcarbamoyl, N,N-diphenyl carbamayl, (C+-
Cu)alkyicarbonylamido, (Cs-Cr)cycloalkyicarbonylamido, phenyicarbonytamido,
pipendinyl, pymolidinyl, piperazinyl, cyano, banzimidazolyl, amino, anliino, pyrmidyl,
oxazolyl, isoxazolyl, tatrazoly], thienyl, thiazolyl, benzothlazolyl, pyrrolyl, pyrazoiyl,
tetrahydroquinolyl, tetrahydroisoquinolyl, benzoxazolyl, pyridazinyl, pyridyloxy,
pyndyisutfanyl, furanyi, 8-(C,-C,)alkyl-3,8-diaza[3.2. 1]bicyciooctyl, 3,5-dioxo-1,2.4-
triazinyl, phenoxy, thiophenoxy, (C+-C.)alkyisulfanyl, (Cr-C,)akyisulfonyl, (Cx-
Cr)cycloalkyl, (C4-Cy)alkyl optionally substituted with up to five fiuoro or (C+-C.)alkooy
optionally substituted with up to five flucro, saki naphtiwl, phenyl, pyndyl, piperidinyl,
benzimdazolyl, pyrinmudyl, thienyl, benzothlazolyl, pyrroiyl, tetrahydroquinoiyt,
tetrahydroisoquinolyl, benzoxazolyl, pyndazinyl, pyndyloxy, pyridyisulfanyi, furanyl,
thiophenoxy, anilino and phenoxy in the dsfinition of R, R, R* and R" are
optionally substituted with up to three substitusnts independently selactad from
hydroxy, halo, hydroxy-(Cy-Ca)alkyl, (C1-Cy)alkoxy-(C+-Cy)alkyl, (C+-C.)alivl optionally
substituted with up to five fiuoro and (C+-C, Jalkoxy optionally substituted with up to
five fluoro; said imidazolyl, oxazolyl, iIsoxazolyl, thiazofyl and pyrazolyl in the definition
of R, R'%4 R™ and R are optionally substituted with up to two substituents
independently selected from hydroxy, halo, hydroxy-(C+Cyalkyt, (C+-Ca)alkoxy-(Cs-
C.jalkyl, (Cy-C.)alkyl optionally substituiad with up to five fiuoro and (C,-CuJalioxy ’L\'\
optionally substituted with up to five fiuoro, said morphofinyl In the definition of R",
R', R" and R"is optionally substitutad with up to two substituents Independently
selectad from (C,-Cy)alkyl; seld pyrroiidiny! in the definition of R", R'2, R¥ and R%is
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optonally substituted with up to two substituents Independently selectad from
hydroxy, hydroxy-{C+-Ca)alkyl, (C+-Cy)alkaxy-(C:-Cy)alkyl, (C,-Ca)alkyl optonally
substitutad with up to five fluoro and (C~C,)alkoxy optionally substituted with up to
five fluoro, sald piperaznyl in the definition of R"', R'Z, R™ and R* is optionally
substituted with up to three substituents independently selacted from (C-Cy)alkoxy-
(C+-Cilalkyl, hydroxy-(Cy-Cs)alkyl, phenyl, pyridyl, (Co-Ca)alkyisulfamoyl, (C+-C)alkyl
optionally substituted with up to five fiuoro and (C,-C,)alkoxy optionally substituted
with up to five fluoro, said triazalyl in the defiition of R", R', R™ and R" Is optionalty
substiuted with hydroxy, halo, hydroxy-(C+-Ca)alkyl, (C+-Cs)alkoxy-{Ci-Cy)alkyl, (Cy-
C.4)alkyl ophionally substituted with up to five fluoro and (C,-Cy)alkoxy optionally
substtuted with up to five fluoro, sald tetrazolyl in the definition of R", R™, R" and
R s optonally substituted with hydroxy-(C-Cs)alkyl or (C,-C,)alkyl optionally
substituted with up to five fluoro, and said phenyl and pyridyl which are aptionally
substituted on piperazne in the definition of R"', R, R™ and R" are optionally
substituted with up to three hydroxy, hala, hydroxy-(C+-Ca)alkyl, (C,-Cu)alkaxy~(Cr-
Cu)eliyl, (C+-Cy)alkyl optionally substitutad with up to five fiuoro and (C+-Cy)alkoxy
optionally substituted with up to five fluoro, or

R and R* are taken together on adjacent carbon atoms and are
~CH;OC(CH3)20CHz- or -O-(CH;),-O-, and R™ and R™ are taken separately and are
each independently hydrogen or {C,+-C,)alkyl,

pis1,20r3,

R and R are taken separately and are each independently hydrogen, {C-C,)alkyl
optionally substituted with up to five fiuoro, or R'® and R* are taken separately and
R™ Is hydrogen and R™ Is (Cx-Ce)cycioalkyl, hydraxy-(Cr-Ca)alkyl, phenyl, pyridy,
pynmidyl, thieny!, furanyl, thiazolyl, oxazolyl, imidazolyl, benzothlazoly or
benzoxazoiyt; or R'® and R are taken together and are (Cx-Ce)alkyiene,

G3, G* and G* are taken separately and are each hydrogen; ris 0, R* is hydrogen,
(C+-Ca)alkyl, (C+-C)alkaxycarbonyl, (C+C,Jalkoxy-{C+-Ca)akyl, hydroxy-{C,-Cy)alkyl
or pheny! aptionally independently substituted with up to three hydroxy, halo,
hydroxy-(C+-Ca)akyl, (C+-Cq)alkoxy-(Cy-Cu)alkyl, (C+-Ca)alicyl or (C+-Cy)alkoxy,
wherein said (C,-C,)alky! in the definition of R® and sald (Cr-Cy)alkoxy in the definiion
of R are optionally and Independently substitutad with up to five fiuoro, and R™ and
R™ are each independently (C-C,)alkyl, or

G*, G* and G* are taken separately and are each hydrogen, ris 1; R™ Is hydrogen,
(CrCalalkyl, (Cr-CyJalkoxycarbonyl, (C-Calalkoxy<(CrCelatkyl, ydroxy-{C:-CeJaliyl

75
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or phenyl optionally independently substituted with up to three hydroxy, halo,
hydroxy-{C4-Cy)alicyl, (Cr-Cu)alkoxy-{Cr-Cy)alkyl, (Cr-Cy)alkyt or (C,-C)alkaxy,
wherein sald (C-C,)atkyl in the defindion of R* and said (Cy-C,)alkoxy in the definition
of R®are optionally and indepandently substituted with up to five fluoro; and R" and
R are each indepsndently hydrogen or (C,-C,)alkyl, or

G* and G* are taken togsther and are (C+-Cyalkylene, ris 0 or 1, and RS, R™, R®
and G are hydrogen; or

G* and G® are taken togsther and are (C,-Cy)alkylene, ris 0 or 1, and R*, R®, R®
and G* are hydrogen,

R" 1s SO;NRTRZ, CONR®RZ, (C,-Ce)alkaxycarbonyl, (C-Ce)alkyicarbonyl, Ar’-
carbonyl, (Cr-CaJalkylsulionyl, (C+-Ce)alkylsulfinyl, Ar’-suifonyl, Ar-sufinyl and (C:-
Ce)alkyl,

R* and R2 are taken separately and are each independently salectsd from
hydrogen, (Ci-Ce)alkyl, (Cx-Cricycioalkyl and Ar'{Ce-Ca)alkylenyl, or

R* and RZ are taken together with the nitrogen atom to which they are attached to
form azetidinyl, pyrrolidinyl, pipendinyl, piperazinyl, marphohinyl, azepinyl,
azabicyclo[3.2.ZJnonanyl, azablcydo[2.2.1]heptyl, 8,7-dihydro-5H-
dibenzo[c,elazepinyl, 1,2,3,4-ietrahydro-lsoquinoi or 5,6,7,8-tetrahydraopyridof4,3-
dipynmidyl; sad azetidinyl in the definition of R® and R is optionally substituted
independently with one substituent salactad from hydroxy, amino, hydroxy-(C,-
Ca)alkyl, (C+-C,)alkoxy-(Cr-C,)alkyl, (C,-C,)alkyl optionally substituted with up to five
fluoro and (C,-Cy)alkoxy optionally substituted with up to five fluoro; sald pymolidiny,
pipendinyl, azepmy! in the definlbon of R*' and R® are optonally substituted
independently with up to two substiuents independently selected from hydroxy,
amno, hydraxy{(C,-C,)alkyt, (C+-C,)alkaxy-(C+-Cy)alkyl, (C-Cyalkyl optionally
substituted with up to five fluoro and (C,-C)alkoxy optionally substituted with up to
five fiuoro, said morpholiny! in the definition of R*' and R? Is optionally substituted
with up 1o two substituents Independently selected from hydraxy-{C+-CyJalkyl, (Cy-
Ca)alkoxy-(Ci-C.alkyl, (C+-Ca)alkyl optionally substituted with up to five fluoro and
(Ci-Ce)alkoxy optionally substituted with up to five fluoro, sald pipamzinyl in the
definttion of R*' and R™ 18 opticnally substituted iIndependently with up to three
substituents independently selectad from phenyl, pyridyi, (C.+-Ca)alkoxycarbonyl and (LC
(C+-Cy)alkyl optionally substitutad with up to five fluoro, sald 1,2,3,4-tetrahydro-

Isoquinolyl and sald 5,8,7,8-tstrahydropyridol4,3-d]pyrimidyl In the definiton of R
and R are ophonally substituted independently with up to thres substituents
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independently selected from hydroxy, amino, halo, hydroxy-{C+-Caalkyt, (Ci-
Coalkoxy-{C+-Cy)alioyt, (C+-Ca)allyl optionafty substituted with up o five fuoro and
(C+~C4)alkoxy optionally substituted with up to five fluoro; and said 6,7-dlhydro-5H-
dibenzo[c,e}azepinyl In the definiton of R** and R is aphionally substituted with up to
four substituents independently selectad from hydroxy, amino, halo, hydroxy<(C;~
Cu)alkyl, (C4-C)alkoxy-(C+-Ca)alkyl, (C~Cy)aikyl optionally substituted with up to five
fluoro and (C,-C,)alkoxy optionally substrtuted with up o five flucro, said pynmudy,
pyridyl and phenyl which are optionally substituted on sald piparazine In the defintion
of R? and R2 is optionally substtuted with up to three substitusnts selected from
hydroxy, amino, hydroxy-(C,-Cu)alkyl, {C,-Cs)alkoxy-(C+Cy)alkyl, (CCylalkyl
optionally substituted with up to five fluoro and (C,-Ce)alkoxy optionally substiuted
with up to five flucro,

Ar? 1 independently defined as set forth for Ar and Ar' above,

sald Ar? is optionally indepandently substiutad as set forth for Ar and Ar’ above,

R® 1s CONR®R® or SO.R™R™, whereln R Is hydrogen (C-C,)alkyl or Ar'<(Cq-
Coalkylenyl and R® is A’{Co-Cy)alkylenyl, provided that whan Ar® ls phenyl,
naphthyl or biphenyl, then R® cannot be CONR®R™ where R® Is hydrogen or Ar®
and R® 8 A°, -

R* 15 hydrogen, (C+Cy)alkyl, (C+~Cy)alkoxycarbonyl, (Cy-Cy)alkoxy-{C+-Cu)alkyl,
hydroxy-{C,-C,)alkyl or phanyl optonally indepandently substituted with up to three
hydroxy, halo, hydroxy-(C+-Cy)alkyl, (C-C.)alkoxy-(C-Celalkyl, (Ci-C)alkyl or (Cr-
C.)alkoxy, whereln sald (C-C,)alkyl in the definition of R® and sald (C-Cy)akoxy in
the definibon of R*are optionally and Independently substituted with up to five filuoro;
AP is independentiy defined as sat forth for Arand Ar' above;

sald Ar is optionally independently substituted as set forth for Ar and Ar' above;

R™ 1s hydrogen or (C+-C.)alkyl,

R*® and R¥ are sach independently hydrogen, nydrosy, halo, hydroxy-{C-C.alkyl,
(Cr-C,)alkoxy-{C:-C,)alkyl, (C+-Cy)alkyl optionally substiuted with up to five fluoro,
(C,-C)alkoxy optionally substriuted with up to five fiuoro, phenyl, pyridyl, pynmidyl,
thienyl, furanyl, thiazoly), oxazolyl, phenoxy, thiophanoxy, SO:NR*R™, CONR®R® or
NR™RY, said thlenyl, pynmidyi, furany!, thiezolyl and axazoly! in the definition of R®
and R* are optionally substituted by up to two hydroxy, halo, hydroxy-{C-Cy)elkyl, (L’\/
(C+-Calalkoxy-(Cr-Cualkyl, (C-Cu)alkyl optionally substituted with up to five fluoro or

(Cr-Cy)alkoxy optionally substituied with up to five fiuoro; sald phenyl, pyridyl,
phenaxy and thiophenoxy in the definition of R® and R™ are optionally substituted by
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up to three hydroxy, halo, hydroxy-(C+-C,)alkyl, (C+-Co)alkoxy-(C-Ci)alkyl, (Cy-
C.)alky! opbonally substituted with up to five fluoro or (C4-C,)alkoxy optionally
substituted with up to five fiuoro;

R and R* are each independently hydrogen, (C,-C.)alky!, (Cx-Cr)cycloalkyl or
phenyl, sard phenyl is optionally substiuted with up to three hydroxy, haio, hydroxy-
(Cr-Ca)alicyl, (C-Cu)alkaxy~{C,-Cy)alkyl, (C-Ca)alkyl optionally substituted with up to
five fluoro or (C+-C,)alkoxy ophonally substituted with up to five fluoro, or

R™ and R™ are taken togather with the nitrogen to which they are attached to form
indolinyl, pyrmralidinyl, pipendinyl, piperazinyl or morpholmyt; saud pymrolidinyl and
piperidinyl in the definiion of R* and R are optionally substituted with up to two
hydroxy, amino, hydroxy-(C+-Cs)alkyl, (C+-Cs)alkoxy-(Ci-Cylaliyl, (C-Cu)alkyl
ophonally substituted with up to five fluoro or (C+-Cy)alkoxy optionally substituted with
up to five flucro, sald indoliny! and piperaziny! in the definition of R* and R are
optonally substituted with up to three hydroxy, ammo, hydroxy<(C-Cy)akyi, (Cy-
Cujalkoxy-{C+-Cu)alicyl, (C+-Ca)alkoxycarbonyl, (C.-Ca)alkyl optionally substituted with
up io five fiuoro or {Cy-C,)alkoxy aphionally substituted with up to five fluoro; said
morpholinyi in the definition of R* and R*' 15 optionally substituted with up to two
substituants independently selected from hydroxy-{C+-Cy)alkyl, (C1-Cy)alkoxy{C+-
C.)alkyl, (Cy-Cy)alkyl ophonally substituted with up to five fluoro and (Cy-C)aliaxy
optionally substituted with up to five fluoro,

A 18 N ophonally substtuted with hydrogen or (C,-C,)alkyl and B is carbonyl, or

A 18 carbonyl and B is N optionally substituted with hydrogen or (C-Cy)alkyl,

R® s hydrogen or (Cr-Cy)alkyl,

R* Is phenyl, pyridyl, pyrimidyi, thiazolyl, oxazolyl, benzyl, quinolyl, isoquinolyl,
phthallzinyl, quinoxanlyl, banzothlazoyl, benzoxaznlyl, benzofurany! or benzothienyl,
sald phanyl, pyridyl, pynmidyi, thiazolyl, oxazolyl, banzyl, quinolyl, Isoquinoiyl,
phthallzinyl, quinoxaniyl, banzothiazoyl, benzoxazolyl, benzofuranyl and benzotivenyl
in the definiton of R® are optionally substituted with up to three phenyl, phenoxy,
NR*R*, halo, hydroxy, hydroxy-(Cy-C)alkyl, (C1-C)alkoxy-{Cy-Cu)alkyl, (C+-Cy)alkyl
opiionally substituted with up to five fluoro or (C;-C,)alkoxy optionally substituted with
up to five fluoro,

R™ and R are each Independently hydrogen, (C4-Cq alkyl), phenyi or phenyisutfony!;
said phenyl and phenyisuifonyl in the definition of R* and R™ are optionally
substituied with up to thres halo, hydroxy, (C,-C,)alkyl optionally substituted with up
to five fluoro or (Cy-Cy)afkoxy optionally substtuted with up to five fluoro:
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D is CO, CHOH or CHa,

EisO,NHorS,

R® and RY are taken separately and are each ndepandently hydrogen, halo, cyano,
hydmxy, amino, (C-Ce)alkylamino, di{C,-Cy)alkylamino, pyrrohidino, piperidino,
morphotino, (Cy-Cy)alkoxy-(C+-Cy)alkyl, hydroxy-(Cr-Ca)alkyl, Ar', (C+-Cy)alkyl
optionally substituted with up to five fluoro or (Cy-Cy)alkoxy optionally substiiuted with
up to five fluoro;

R® R™ and R* are sach indepandantly hydrogen or (Cs+-Cs)-alkyl;

Ar* 1s phenyi, furanyl, thienyl, pyndyl, pyrimidyl, pyrazinyl or pyridazinyl, sald Ar* being
optionally subetituted with up to three hydroxy, (Cr-C.)alioxy-(C+-CJ)aliyl, halo,
hydroxy<(C,-C.)alkyl, {C+-Cu)alky! optionally substituted with up to five fiuoro or (Cr-
C.)alkoxy optionally substituted with up to five fluoro, or

R™ and R* are taken together on adjacent carbon atoms and are -O-~(CHz)r-O-,
tis1,20r3,

Y 18 (Cr-Cy)alkyianes,

R*, R* and R* are each indspendentiy hydrogen or (C-C,)alkyl,

m and n are sach independently 1, 2 or 3, provided that thesumofmandnis 2, 3or
4,

kis0,1.2 30réd,

Y' 18 a covalent bond, carbonyl, sulfonyl or axycarbonyi,

R* is (Cx-Cr)cycioaliyl, Ar’-(Co-C)alkylenyl, NR*R* or (C,-Ce)alky! optionally
substitutad with one to five fiuoro, provided that when Y? is a covalent bond or
oxycarbonyl, then R is nat NRVR®,

R and R*® are teken separately and are each indepsndently seleciad from
hydrogen, A, (C-Ce)alkyl and Ar°(Co-C,)alkylenyt; or

R* and R* are taken together with the nrirogen atom to which they are attached to
form azetrdinyl, pymrolidingt, pipandinyl, piperazinyl, morpholinyl, azepinyl,
ezabicycio]3.2 2jnonanyl, azabicyclof2 2 1)heptyl, 1,2,3,4-tetrahydrotsoquinolyl, 6,7-
dihydro-5H-dibanzojc,elezepiny! or 5,6,7,8-tetrahydropyrido[4,3-dlpyrimidyl; said
azetidiny! In the definition of R and R** are ophonally substifuted with ona hydroxy,
amino, hydroxy-{C,-C.alkyl, (C:~Ca)alkaxy-{C+-Cy)aliyl, (C+-Cy)alkyl optionally
substiuted with up to five filuoro or (C-Cy)alkoxy optionally substitutad with up to five {lf@
fluoro, sakd pyrrolidinyl, piperidinyl and azepinyl In the definition of R and R*® are

optionally substifited with up to two hydroxy, amino, hydroxy-{C-Cy)aliyl, (Cr-
C.)alkoxy-(Cy-Cy)aliyl, (C1-Ce)alkyl optionally substituted with up to five fluoro or (Cy-
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C.)alkoxy optionally substitutad with up to five fluoro; said morpholiinyl m the definition
of RY and R** is optionally substiuted with up to two substituents independently
selacted from hydroxy-(C:-Cy)alkyl, (C+-Ce)alikoxy-{Cy-Cy)alkyl, (C+-Cy)alkyl optionally
substituted with up to five fiuoro and (C+-Cy)alkaxy optionally substitutad with up to
five fluoro, said piperazinyl, 1,2,3,4-tetrahydroisoqumalyl and 5,8,7,8-tetrahydrof4,3-
dlpyrimidyl in the definition of R¥ and R* are optionally substitutsd with up to thres
hydroxy, amino, halo, hydroxy-{C4-Cy)alkyl, (C+-Cs)alkaxy-(C,-Ca)alkyl, (C+-Cy)alkyt
optonally substituted with up to five fluoro or (C,-C,)alkoxy optionally substituted with
up to five fluoro, and sald 6,7-dihydro-5H-dibenzo[c,elazepinyl In the definition of R
and R* are optionally substiuted with up to four hydraxy, amino, halo, hydroxy-(Cr
Cu)alkyl, (C+-Ca)alkoxy-(Cy~Co)alkyl, (C1-Co)alky! optionally substituted with up to five
fluoro or (C4+-Ci)alkoxy opticnally substituted with up to five fluoro,
A Is Indspendently defined as set farth for Ar and Ar* above,
Ar® is aptionaily independently substituted as set forth for Ar and Ar' above,
R* and R*® are independentiy hydrogen, (Cs-Cr)cycloalkyl, Ar™-(Ce-Cs)alikylanyi, Ar®-
(CzCs)alkenyt, Ar-carbonyl or (C;-Ce)alkyt optionally eubstituted with up to five
fiuoro,
A 1s Independently defined as set forth for Ar and Ar’ above,
Ar* 15 optionally Independantly substituted as set forth for Ar and Ar' above, and
R* and R*'* are sach Independently hydrogen or (C;-C,)alkyl

More prefarred SDis for use m the combinatons, pharmaceutrcal
composthons, methods and kits of this invantion are compounds of Formula | of the
immediately praceding paragraph, prodrugs thereof and pharmaceutically acceptable
salts of said compounds and sad prodrugs, wherein
R' 18 C{OH)R'R®, whera R* and R" are each independantly hydrogen or methyt,
R? s hydrogen,
R'is

s
N
<
N
|

wharein sakl R? 1s gubstituted by R®, R” or R®,

(xS

0
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G, G' and G? are taken separatsly and are each hydrogen and R® s hydrogen or (C-
Caalkyl, R’ and R® are each independently hydrogen or (Ci~C.)alkyl; or
G and &' are taken together and are {C-Cx)alkyiane and R®, R”, R® and G?are
hydrogen, or
G' and G? are taken together and are (C:-Ca)alkylane and R®, R?, R* and G are
hydrogen,
qisOor1,
X 15 a covaient bond, oxycarbonyl,vinylenyicarbonyl, cxy{C,-Cy)alkylanylcarbonyt,
thio(C1-C.,Jalkylenyicarbonyl or vinylenylsulfonyl, sald vinylenylcarbonyl and said
vinylenyisulfonyl in the definibon of X are optionally substituted on one or two
vinylenyl carbons with (C+-Ca)alkyl, benzyl or Ar; sald oxy(C,-Cy)alkylenyicarbonyl
and sad thio{C,-C,)alkylenyicarbonyt In the definition of X are optionally substittted
with up to two (C,-C,)alikyi, benzyl or Ar;
R* is (Cx-C7)cycioalkyl, Ar'<(Co-CoJalkylenyl or (C1-Ce)alkyl optionally substituted with
up to five fluoro,
Ar' Is phenyl, naphthyl, pyridyl, pyrimidyl, pyreznyl, pyndazinyl, triazimyl, quinoly,
isoquinolyl, quinazolyl, quinoxalyl, phthalazinyl, cinnolinyl, naphthyridinyl, pteridinyl,
pyraznopyrazinyl, pyrazinopyndazinyl, pynmidopyridazinyl, pyrimdopyrimidyl,
pyridopyrimidyl, pyndopyrazinyl, pyridopyndazinyl, pyrrolyl, furanyl, thienyl, imidazolyl,
oxazolyl, thiazolyl, pyrazolyl, soxazolyl, isothlazoiyl, tnazoly, oxadiazoiyl, thiadezolyl,
tetrazolyl, indolyl, benzofuranyl, benzothlenyl, benzzmidazolyi, benzoxazoiyl,
benzothiazolyl, Indazolvi, benzisoxazolyl, benziscthiazolyl, pyrrolopyridyl, furopyridyl,
thienopyridyi, imidazolopyndyl, axazolopyridy, thiazolopyridyl, pyrazolopyridyl,
lsoxazolopyridyl, ssothiazolopyridyl, pyrrolopyrimidyl, furopyrimidyl, thisnopyrimdy,
imidazolopyrimidyl, oxazolopyrmidyl, thiazolopyrimidyl, pyrazolopyrimedyi,
isoxazolopynmidyl, isothlazolopynmidyl, pyrrolopyrazinyl, furopyrazinyl,
thienopyrazinyl, imidazolopyrazinyl, oxazolopyrazinyl, thiazolopyrazinyl,
pyrazolopyrazinyl, isoxazolopyrazinyl, isothiazolopyraznyl, pyrrolopyridazinyl,
furopyridazinyl, thienopyndazinyl, imidazolopyndaznyl, oxazolopyridaznyl,
thiazolopyridazinyl, pyrazolopyridazinyl, isoxazolopyridazinyl or sothlezolopyridazinyl,
and
sald Ar' 18 optionally substituted as sat forth above in the definition of the variables of
the compounds of Formula |

Still more preferrad SDis for use in the combinations, pharmaceutical
composibons, methods and kits of this Invention are compounds of Formula | of the

29
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Immediately preceding paragraph, prodrugs thereof and pharmaceutically acceptable
salts of saxd compounds and saud prodrugs, whereln
X 18 a covalent bond, axycarbony! or vinylanyicarbonyl optionally substituted on one
or two vinylenyi carbons with (C,-C,)alkyl, benxyl or Ar;
R® 18 Ar'~(Co-CJalkylenyl,
Ar' is phenyt, naphthyl, pyndyl, pyrimidyl, pyrazinyl, tneziny!, qunalyl, Isoqumolyl,
quinazolyl, quinoxalyl, furanyl, thienyl, indolyl, benzofuranyi, benzothienyl,
benzoxazolyl, benzothiazolyl, furopyridyl, cxazolopyridyl, thiazolopyridyl,
thianopyridyl, furopynmidyl, thienopynmidyl, exazolopyrimidyt or thiazolopynmidy,
and
sad Ar' 18 optionally substituted as set forth above i the definihon of the variables of
the compounds of Formula |

Stll more preferred SDis for use in the combinations, pharmaceutical
compositions, methods and kits of this mvention are compounds of Formule | of the
Immediately preceding paragraph, prodrugs thereof and pharmacsutically acceptable
salts of sard compounds and said prodrugs, wherem
R? s hydrogen,
R* 18 hydrogen or methyl,
R® is msthyl,
G, G' and G? are hydrogen,
R® and R” are each independently hydrogen or metiwf,
R* = hydrogen

Parbcularly preferred SDis for use in the combinabons, pharmaceutical
compositions, methods and kiis of this inventicn mclude
R-{4-{1-{2-(1R-hydroxy-sthyi)-pyrimidm-4-yi}4,4 bipipendinyt-1-yl}-pyrimidin-2-yi)-
ethanol,
furo[3,2-clpyridin-2-yH4-12-(1R-hydroxy-sthyl)-pynmiiin-4-yi}-3R,5S-dimethy}-
piperean-1-yi}-methanone,
{4-chioro-furo[3,2-clpynidin-2-yi}H4-{2-(1R-hydroxy-sthyl)-pyrimidin-4-yi}-3R,55- .
dimethyl-piperazin-1-yil-methanone;
{4-{2-(1R-hydroxy-ethy!}-pynmidin-4-y[|-3R,5S-dimethyk-piperazin-1-yi}-{4-pyrolidin-1- ‘)’b
ykfuro[3,2-cipyridin-2-yi}-methanone,
{4-{2(1R-hydroxy-ethyi)-pyrimidin-4-yi}- 3R, 55-dimathyl-piperazin-1-yi}<{4-mompholin-
4-yHuro[3,2-clpyridin-2-yl}-methanone,
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{4-[2-{1R-hydroxy-ethyl}-pynmidin-4-yi}-3R,5S-dmethyl-piperazin-1-yi}-midazo[1,2-
alpyndin-2-ylmethanone,
fura]3,2-c)pyridin-2-yl-{4{2-{1R-hydroxy-ethyi)-pyrimikiin-4-yl}-2R 6 S-dimathyi-
piperazin-1-yl}-methanone,
4-{2-(1R-hydroxy-ethyl}-pyrimidin-4-yi}-2R,8S-dimethyi-piperazine-1-carboxylic acid
pyndin-3-yl aster;
4{2-(1R-hydraxy-ethyl)-pyrimidin-4-yi}-2R, 6 S-dimethyl-piperazine-1-carboxylic acid
2-methyl-pyndin-3-yl ester;
42-{1R-hydroxy-ethyl}-pynmidin-4-y1}-2R,8S-dimethyi-piperazine-1- carboxylic acid
5-chloro-pyndin-3-y ester;
442-(1R-hydroxy-ethyl)-pyrimidin-4-yi}-2R,6S-dimethyl-piperazine-1-carboxylic acid
6-methyl-pyridin-3-yl ester;
(E)-144-2-(1R-hydroxy-ethyl}-pyrimidin-4-yl-2R.6S-dimethyi-piperazin-1-y1}-3-
thiophen-2-yl-propenona,
1R-{4-{4-(4,6-dimethyl-pynmidin-2-y1)-3R,58-dmethyt-piperazin-1-y{}-pyrmidin-2-yi}-
athanol,
1R-{4-{4-(4-methoxymethyl-8-methyl-pyrimidin-2-yi}-3R,55-dimethyl-plparazin-1-yi}-
pynmidin~2-yf}-athanol,
1R-{4-{4-{4-hydroxymethyl-8-methyl-pyrimidin-2-y1)-3R,5S-dimethyl-piperazin-1-yi}-
pynmidin-2-yl}-ethanol,
1R-(4-{3R,5S-dimethyl-4-{2-{4-methyl-piperazin-1-yi)}-pyrimidin-4-yl}-piperazm-1-yi}-
pyrimidin-2-yl}-ethanol,
1R-{4-{4-{2-(4-ethyl-piperazin-1-yi}-pynmidin-4-yi]-3R,5S-dimethyl-piperazin-1-yi}-
pynmidin-2-yi)-ethanc!,
1R-{(4-{3R,5S-dmathyl-4-[2-(4-methykimidazol1-yl}-mymmudin-4-yi]-piperazin-1-yi}-
pynmidin-2-yl}-ethanol;
1R-(4-{3R,5S-dimethyl-4-[2-(2-methyl-midazol-1-yi)-pyrimidin-4-yi]-piperazin-1-yi}-
pynmidin-2-yi}-sthanol,
1R~{4-{4-42(2,4-dimethy-Hmidazo-1-yi)}-pyrimidin-4-yi}-3R,55-dmethyl-piperazin-1-
yi}-pynmidin-2-yi}-ethanol,
1R-{4-{4-{2-(4-Isopropyl-piperazin-1-y}-pyrmidin-4-y}-3R,5S-dimethyl-piperazin-1-yi)-
pyrimidin-2-yi)-sthanol,
1R<{4-{3R,55-dmethyl-4-{4-methy}-8-(4-methyl-piperazin-1-yi){1,3,5)triazn-2y1}-
piperazin-1-yI}-pyrmidin-2-yi)ethanol,

2l
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1R-{4J4-(4-methoxy-6-methyi[1,3 Sltriazin-2-yi)}-3R,5S-dimethyl-piperazin-1-yi]-
pynmidin-2-yi}-ethanol,

1R-{4-]4-(4 6-dimethoxy-{1,3,5]triazn-2-y}-3R,58-dmethyl-piperazin-1-yl}-pynmidin-
2-yl}-ethanol,
1R-{4{4-(4-ethoxy-8-methyi-[1,3,5]tnazin-2-y(}-3R,5S-dimethyl-piperazin-1-yi}-
pynmudin-2-yi}-sthanol,
1R-{4-{4-{4-1sapropaxy-8-methyH1,3,5)triazin-2-y1)-3R,5S-dimethyi-piperazin-1-yi}-
pynmudin-2-yi}-ethanol,
1R-{4{3R,5S-dimethyl-4-{(4-phenyi{1,3,S}triazan-2-yi)-piperazin-1-yll-pyrimidm-2-y1}-
gthanol,
1R-{4-{4-(4-hydroxymethyi-8-mathoxy-{1,3,5]triazin-2-y1)}-3R,58-dimethyl-plperazin-1-
yikpyrmmidin-2-yi}-ethanol;
1R-{4-{4-(4-1sopropoxy-8-methoxy-[1,3,5]tnazin-2-y1}-3R,58-dmethyi-plperazn-1-yi}-
pynmidin-2-yi}-ethanol,
1R-{4-{4-{4-IsopropyH1,3,5]inazin-2-y1)-3R,55-dimethyl-piperazin-1-yl}-pyrimidin-2-
yi}-ethanol,
1R-{4-{4-(4-ethyl-6-methoxy-[1,3,5]tnazin-2-y1)-3R,5S-dimethyl-piperazin-1-yi}-
pyrmmidin-2-y{}-athanol,
1R-{4-{4-(4,6-dimethyl-pyrimidin-2-y1}-2R,6S-dIimethyl-piparazin-1-y}- pyrimidm-2-yi}-
ethanol,

1R-{4{4~(4-hydroxymethyi-6-methyl-pyrimsdin-2-yi)}-2R,6 5-dimathyl-piparazin-1-yi}-
pynmidin-2-yl}-ethanol,

1R<{4{2R,6S-dimethyl-4-(4-]1,2 4ltriazol-1-yi-pyrimidin-2-yl}-piperazin-1-yi}-pyrimdin-
2-yi}-ethanol,
1R-{4-[4-(2,6-dimethyl-pyrimidin-4-y1)-2R,6S-dimethyi-piperazin-1-yi}-pynmidn-2-y1)-
ethanol,
1R-{4-{4{2-(1R-hydroxy-ethyl}-pyrimidin-4-yl}-2R,8S-dimethyl-piperazm-1-yi}-
pyrmidin-2-yi)-ethanol,
1R-{4-{4-{2-hydroxymethyl-8-methyl-pynmidin-4-y1)-2R,8S-dimethyl-piperazin-1-yi}-
pyrimidin-2-yf}-sthanal,
1R-{4-{4-[2-{1S-hydroxy-ethyl}-pyrimidin-4-yl]-2R,8S-dimethyi-piparazn-1-yl}-
pynmidin-2-yi}-sthanol,
15-(4-{4-12-(1R-hydroxy-ethyl)-pynmidin-4-yi}-2R.6S-dimethyl-piperazin-1-yi}-
pyrimidin-2-yi)-ethanol,
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1-{4]4-(2-acetyl-pynmidn-4-y1)-2R,6S-dimethyl-pipsrazin-1-vi]-pyrimidin-2-y}-
ethanone,
1RS-(4-{4-[2<(1RS-hydroxy-sthyl}-pyrimidm-4-y{]-2R,8S-dimethyl-piperazin-1-yi}-
pynmidin-2-yl)-ethanol,
(4-{4-[2-(1R-hydroxy-ethyl}-pynmidin-4-yl]-3R,55-dimethyt-piperazn-1-yi}-pynmidin-2-
yl}-ethanone,
1R{4{2R,65-dimethyl-4-{2-morpholin-4-yi-pynmidin-4-yl)-pipsrazin-1-yll-pynmidin-2-
yi}-ethanol,
1R-{4-{2R,6S-dimethyl-4-{2-(4-methyi-piperazin-1-yi}-pyrimidin-4-yi]-piperazin-1-yf}-
pynmidin-2-yl)-ethanal,

1R<{4-{2R,68S-dimethyl-4-(2{1,2 4]triazoi-1-yi-pyrimidin-4-yl)-piperazin-1-yi}-pyrimidin-
2-yl}-ethanol,
1R-(4-{4-{2-{1R-hydroxy-sthyl)-pyrimidin-4-yi}-2R,8R-dimethyi-plperazin-1-yi}
pyrimidin-2-y!)-sthanci;
1R-{4-{4-{2-{4-ethyl-piperazn-1-yi}-pyrimidin-4-y[}-2R,88-dimethyl-piperazn-1-yf}-
pyrimudin-2-yi)-sthanol,
1R{4-{2R,6S-dimethyl-4-[2-{(4-methylamidazol-1-yi}-pynmedin-4-yi}-pperazin-1-yi}-
pyamidin-2-yi)-ethanol,

1R-(4-{4-{2-(2,4-dimethyl-rmidazol-1-yl)-pyrimidin-4-yi}-2R, 6S-dimethyl-piperazin-1-
vi-pyrimidin-2-yi)-ethanol,
1R-{4-{2R,6S-dimethyl-4-{4-morpholin-4-yi{1,3,5}triazin-2-yi)}-prperazin-1-yi}-
pyrimidin-2-yf}-ethanol,

1R-{4-{4-{4-methoxy-6-methyH{1,3,5]tnazin-2-y1)-2R 88-dimethyl-piperazin-1-yi}-
pyrimidin-2-yi}-ethanol,
1R-{4-[4-{4,B-cimethaxy-{1,3,5]tnazn-2-yl)-2R,6S-dmethykpiperazin-1-yl-pynmidin-
2-y{}-ethanal,
1R-{4{2R,8S-dimethyl-4-(4-pheny}-{1,3,5]tnazin-2-yi)-piperazn-1-yi]-pyrimidin-2-yi}-
ethanol,
1R~{4-{4-(4-hydroxymethyl-8-methyl-pyrimidin-2-y1)-3S-methyl-piperazin-1-yi}-
pyrimidm-2-yi}-ethanol,
1R-{4-[4-(2-hydroxymethyl-pynmidin-4-yi)}-3S-methyl-piperazin-1-yi}-pyrimidin-2-yi}-
ethanol,
1R-{4-{4{(2-hydroxymethyt-8-methyl-pyrimidm-4-yi)-3S-methyl-piperazin-1-yi}-py-
rimidin-2-yl}-athanol,
1R4{4-(3S-methyl-4-oxazolo[5,.4-blpyridin-2-yi-piperazin-1-yl)-pyrimidin-2-yil-ethanol,

35
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1R{4-{35-methyl-4-cxazolo[4,5-blpyridin-2-yi-piperazin-1-yi)-pyrimidin-2-yi}-ethano!,
1R{4-{38-methyl-4-quinoxalin-2-yi-piperazin-1-yl)-pynmidin-2-yi}-ethanot,
1R-{4{4-{4,6-dimethy{1,3,5]irlazin-2-¥1)-3R,55-dimethyl-piperazin-1-yl}-pyrimidm-2-
yl}-athanol,
1R{4{3R,55-dimethyl-4-(4-methyl-8-phenyl{1,3,5]trlazm-2-y}-plperazin-1-
yljpynmidin-2-yi}-ethanol,
1R-{4-{4-{4-cyclopropy-{1,3,5]triazin-2-y1)-3R,55-dimethyl-piperazn-1-yi}-pynmidin-2-
yll-ethanol,
1R-{4{4-(4-cyclopropyl-[1,3,5]tnazin-2-y1)-2R,6S-dimethyl-piperazin-1-yf]-pyrinudin-2-
yl}-ethanal,
1R-{4-]4-(4,6-dimethyl-{1,3,5ltriazin-2-y1)-2R,6S-dimethyl-piperazin-1-yi}-pynmidin-2-
yl}-ethanol,
1R-{4{4~(4-hydroxymethyl-8-phenyl-{1,3 S]tnazin-2-y1}-2R,68-dmethy-piperazin-1-
y-pynmidin-2-yi}-ethanol,
1R-{4-{4-(4-methoxy-8-methoxymethyH1,3,5linazin-2-yi)-2R,6S-dimethyl-piperazm-1-
vil-pyrimudin-2-yl}-ethanol,
1R-{4-[2R,6S-dimethyl-4-{4-methyl-{1,3,5]irtaznn-2-yi}piperazin-1-yi}-pyrimdin-2-yi-
ethanol,
1-{4{4-(2-acetyl-pynmidin-4-yi)-2R"*,6 5" -dmethyi-piperazin-1-yl}-pyrimidmn-2-yi)-
ethanone,
1-{-4-{4-{2-{1R-hydroxy-athyi)-pyrimidin-4-yl}-2R,6 S-dimethyt-plperazin-1-yl}-
pynmedin-2-yi}-ethanone,
1R+{4-{4-{4-mathoxymsthyl-8-phenyi1,3,5}-triazn-2-y1)-2R,6S-dimethyl-piperazin-1-
yi]-pyrimidin-2-yi}-sthanol,
(4-{4-[2-{(1R-hydroxy-ethyl}-pynmidin-4-yi}-2R,5S-dimethyl-piperazin-1-yf}-pyrimidn-2-
viy-athanal, 18-{4-{4{2-(1R-hydroxy-sthyl}-pyrimidin-4-y{}-2R,8S-dimethyl-piperazin-
1-yi}-pynmidm-2-yi}-sthanol, prodrugs thereof and pharmaceustically acceptable salts
of said compounds and said prodrugs

More pariicularly prefermed SDis for use in the combinations, pharmaceutical
composibons, methods and kits of this mventon Include
1R-{4-{4-(2,6-dmethyl-pyrimidin-4-y1)-2R,6S-dimethyi-plperazin-1-yl}-pyrimidin-2-yi}-
ethanol, 1R~{4-{4-{2-(1R-hydraxy-ethyl}-pyrimidin-4-y1}-2R 8S-drmethyi-piperazn-1-
yl-pynmidin-2-yi)-ethanot, 1R-{4-[4-{2-hydroxymethy-6-methyl-pyrimidin-4-yi}-2R 6S-
denethyl-piperazin-1-y{}-pyrimidin-2-yl}-ethanol; 1R~{4-{4-12-{1S-hydrucy-ethyl)-
pyrimidin-4-¥1}-2R,6S-dimsthyi-plperazin-1-yi-pynmidin-2-yi)-ethanol, 1S-(4-{4-{2-
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(1R-hydroxy-ethyl)-pyrimidin-4-yi}-2R.6S-dimethyl-piperazin-1-yl}-pyrnmidin-2-yi)-
ethano!, 1-{4-{4-(2-acstyl-pynmidin-4-vi}-2R,8S-dimethyl-piperazin-1-yil-pynmidin-2--
yl}-ethanone, 1RS<{4-{4-[2-(1RS-hydroxy-sthyl)-pyrimidin-4-yi]-2R,6S-dimethyl-
piperazin-1-yl}-pynmidin-2-yl}-ethanol,  (4-{4-{2-(1R-hydroxy-ethyl)-pynmidin-4-yi}-
3R,5S-dimethyi-piperazin-1-yf}-pynmidin-2-yl)-ethanone, 1R-{4-{2R,8S-dimethyi-4-(2-
morpholin-4-yl-pyrimidin-4-yl)-piperazin-1-yl-pynmdin-2-y{}-sthanol, 1R<{4-{2R,6S-
dimethyl-4-{2-{(4-methyl-piperazin-1-yl}-pynmidin-4-yl}-piperazin-1-y{}-pyrimidin-2-y1)-
ethanol, 1R-{4{2R,8S-dimethyl-4-(2-{1,2,4}inazol-1-yl-pyrimidin-4-yi}-piperazin-1-yi}-
pyrimidin-2-yi}-ethanot, 1R~{(4-{4-{2-(1R-hydroxy-ethyl)-pyrimidin-4-yf}-2R 6 R-
dimethyi-piperazin-1-yl}-pyrimidin-2-yi}-sthanol, 1R-{(4-{4{2-{4-ethyl-piperazin-1-yl)-
pynmidin-4-y1}-2R,8S-dimethyl-plperazin-1-yl}-pyrimidin-2-yl}-ethanal; 1R-{4-{2R,6S-
dimethyl-4-[2-(4-methylHmdazol-1-yi)-pyrimidin-4-yi}-piparazn-1-yfjpyrimidin-2-yl)-
ethanol,  1R-{4-{4-{4-cyclopropyH1,3 5]triazn-2-y1)}-2R,85-dimethyl-piperazin-1-i}-
pynmidin-2-yf}-ethanol, 1R-{4-[4-{4.6-dImsthyl-{1,3,5]trlazin-2-y1}-2R,6S-dimethyl-
piperazn-1-yi}-pyrimidin-2-yi}-sthanol, 1R-{444-{4-hydroxymsthyl-6-phenyl-
[1,3,5}tnazin-2-y1)-2R,8S-dmethyl-piperazin-1-yll-pyrimidm-2-yi}-athanol, 1R-{4-{4-{4-
methoxy-8-methoxymethyl{1,3,5)inazn-2-yi)-2R,6S-dimethyl-piperazin-1-yi}-
pynmidin-2-yf}-sthanol, 1R-{4-{2R,6S~dimethyl-4-(4-mathyl-[1,3,5}riazin-2-yi)-
piperazin-1-yll-pyrimidin-2-yl-ethanol, and 1R-<{(4-{4-{2-{2 4-dimethyl-midazol-1-y1)-
pyrimidin-4-yi}-2R,6S-dimethyl-prperazin-1-yl}-pynmadin-2-yi)-athanol; prodrugs
thereof and pharmacseutically acceptable salts of saild compounds and sald prodrugs

Prefered GABA agonists for use in the combinatons, pharmaceutical
cornpositions, methods and kits of this inventon indude muscimol, progabide,
fdiuzole, baciofen, gabapentin (Neurontin®), vigabatrin, vaiproic acld, tiagabine
(Gabitril®), lamotngine (Larmuctal®), pregabalin, phenytoin (Diantin®), carbamazepine
(Tegretol®), topramets (Topamax®), prodrugs therof and pharmaceutcally
acceptable salts of sald GABA agonists and said prodrugs

More preferred GABA agorists for use in the combinations, pharmaceutical
composltions, methods and kits of this invention include gabapentin, tiagabmne,
lamotngine, phenytomn, carbamazepine, toplramate, pregabalin, prodrugs thereof and
pharmaceutcally acceptable salts of sald GABA agorists and sald prodrugs

A pariculardy prefemed GABA agonist for use In the combinations,
pharmacsutical compositions, methods and kits of this inventon Is pregabalin, a
prodrug thereof or a pharmaceutically accsptable salt of sald pregabaliin or sald
prodrug

PCT/IBO1/12213 g g
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Ancther particularly preferred GABA agonist for use In the combinations,
phamaceutical compositions, methods and kite of this Inventon i1s gabapentin
{Neurontin®), a prodrug thersof or a pharmaceutically accepiable salt of sad
gabapentin (Neurontin®) or sald prodrug

DETAILED DESCRIPTION OF THE INVENTION

The combinations of this invention comprise two actve components a GABA
agonist, a prodrug thereof or a pharmaceutically accapiable salt of saixd GABA
agonist or said prodrug and a SDI, a prodrug thereof or 8 phanmacsutcatly
accaptable salt of sald SDI or said prodrug  The combinations of this invention
optronally include a pharmaceutically acceptable vehicle, carrier or diluent.

The firat component of the combinations of thes invention is a GABA agonist, a
prodrug thereof or a pharmacsttically acceptable salt of said GABA agonist or said
prodrug The term “GABA", where used in the descniption and the appendant claims,
Is synonymous with the term *y-amunocbutyric acld * These terms are used
interchangaably throughout the descnption and appendant claims

The GABA sgonists sultable for use herein incdude, but are not imiied to,
muscamol, progebide, riiuzole, baclofen, gabapentn (Neurontin®), vigabatrin, valprolc
acid, tagabine (Gabitril®), lamotngine (Lamictal®), pregabalin, phenytoin (Dilantm®),
carbamazepine (Tegretol®), topiramate (Topamax®), a prodrug thereof or a
pharmaceutically accaptable salt of said GABA agomst or said prodrug. It will be
recognized by those skilled in tha art mn light of this disclosure that other GABA
agonists are also useful In the combinatons, pharmaceutical composihons, methods
and lats of this invention

The structures of the preferred GABA agonists are set forth in Scheme |
below
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The GABA agonists disclosed herem are prepared by methods well known to

5 those skilled in the art. Spectfically, the following patents and patent applications,
sach of which is hereby incorporated herein by reference, exemplify GABA agorsts
which can be used in the combinations, pharmaceutical compositions, methods and

kits of this mvention, and refer to methads of preparing those GABA agonists U.S.
3,242,190 (specifically, muscimol), US 4,004,902 (specifically, progabide), U.8.

10 4,370,338 (specifically, riluzoie), U.S 3,471,548 (specifically, baclofen); U.S
4,024,175 (specifically, gabapentn), U8 3,960,827 (specifically, vigabatrin), U.S.
5,010,080 (specifically, tiagabina), US 4,602,017 (specifically, lamotrigine), U.S.
6,028,214 (spedcifically, pregabalin); U.S 2,408,754 (specifically, phenytoin) and
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U S 4,513,008 (speciically, topiramate) Valproic acid Is prapared as distiosed In
Carraz et al , Themaple, 1965, 20, 418

Any SDI may be used as one of the active ingredtents in the combinations,
pharmaceutical compositions, methods and kits of the instant inventon Compounds
of the Formula A, above, may be prepared as set forth In U S. 5,728,704 and/or U S
5,866,578

In general the SDls of Formula | of this mvention can be made by processes
which include processes known In the chemical arts SDis of Formula | of this
invention are prepared as set forth in Intemational Patent Application Publication
Number WOD0/58510, which 1s incorporatad harein by reference

it will be recognized that certam of the GABA agonists and SDis used m the
phamaceutical compesitions, methods and kits of this invention contaln either a free
carboxylic acid or a free amine group as part of the chemical structure Thus, this
inventon intiudes pharmaceutkcally accepiable salts of those carboxylic acids or
amine groups The expression “pharmaceutically acceptable salis® Includes both
pharmaceutically acceptable acid addliion salts and pharmaceutcally acceptable
cationic salts The expression “pharmacsutically-acceptable cetionic saits” Is Intended
io dafine but 18 not fimited to such salts as the alkall metal salts, (e g., sodium and
potassium), alkaline earth metal salis (e.g , calcrum and magnesium), alurnmum salte,
ammonun salls, and salts with organic amines such as benzsthine (N,N'-
dibenzyisthylenadiamine), choine, diethanolamine, ethylenediamine, meglumine (N-
methylglucamine), benethamme (N-benzylphensthyiamine), diethylamine, piperazine,
tromethamine (2-amino-2-hydroxymethyl-1,3-propanediol) and procaine. The
expression “pharmaceutically-acceptable acd addition salts” Is intended to define but
is not limited to such salts as the hydrochioride, hydrobromide, sulfate, hydrogen
sulfate, phosphate, hydrogen phosphate, dihydrogenphosphate, acetate, succinats,
clirate, methanesulfonate (mesylats) and p-toluenesutfonate (tosytate) salts

The pharmacedutically-acceptable cationic salts of GABA aponsts or SDis
containing free carboxylic acids may be readlly prepared by reacting the free acld form
of the GABA agonusts or SDis with an appropriate base, usually one equivalent, in a
co-soivent. Typical bases are sodium hydroxide, sodium methaxdde, sodium athoxdds,
sodium hydride, potassium methoxide, magnesjum hydroxide, caiciurn hydraade,
benzathine, choline, diethanolamine, pperazne and tomethammne., The salt is
{solated by concentration to dryness or by addition of a non-solvent. In many cases,
salts are praferably prepared by mbdng a soluton of the acid with a eolution of a
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different salt of the caton (e.g, sodum or potasssum ethylhexanoats, magnesium
oleats), employing a solvent (a.g , ethyl acetate) from which the deswred cabonic salt
precipiiates, or can be otherwise solatsd by concentration and/or addition of & non-
solvarnt

The pharmacsutically acceptable acld addition saits of GABA agonists or SDis
contalning free amine groups may be readily prepared by reacting the free base form
of the GABA agonist or SDI with the appropriate ackd When the salt i of a
monobasic acid (e.g., the hydrochioride, the hydrobromide, the p-toluenesuifonats, the
aceiate), the hydrogen form of a dibask acid (eg, the hydrogen sulfate, the
succinate) or the dihydrogen form of a tribasic acld (e.g., the dihydrogen phosphate,
the ciirate), at least one molar equivalent and usually 8 molar axcess of the acd is
empioyed Howsver, when such salls as the suliate, the hemisuccinate, the hydrogen
phosphate or the phosphate are desired, the appropriate and exact chemical
equivaients of acd will generally ba used The fres base arvi the acld are usually
combined in a co-solvent from which the desired sali precipitates, or can be otherwise
lsolated by concentraton and/or addition of & non-solvant.

The expression “prodrug” refers o compounds that are drug precursors
which, following admmustration, release the drug m vivo via some chemical or
physiological process (e.g, 8 prodrug on being brought fo the physlological pH or
through enzyme action is converted to the desired drug form) Both the GABA
agonists and the SDis wed n the combnations, pharmaceutical compositions,
methods and kits of this Invention may be prepared as prodrugs The preparation of
prodrugs & straightforward and may be achleved using methods well known to those
skiled In the art. All such prodrugs are within the scope of the combinations,
pharmaceubcal compositions, methods and kits of this inventon

The chemist of ordinary skill in the art will also recogni>e that certain
compounds within the scope of this invention can exdst In tautomeric form, Le., that an
equilibrium exists batween two [somers which are In rapld equilibrium with sach
other A common example of tautomerism i1s keto-enot tautomerism, l.e.,

29



10

15

30

WO (12/43762 PCT/IB0O1A02213

Examples of compounds which can exast as tautomers inciude hydroxypyridmes,
hydroxypynmuines and hydroxyquinotines. Other examples will be recognzed by
those skilled in the art. All such tautomers and mixtures thereof are included in this
Invention

The chamist of ordinary skill m the art will also recognizs that certam
compounds within the scope of this invention can exast in zwitlariorwe form, Le., that
ceriain compounds contain an amine portion and a carboxylic acid portion, which,
depending upon the pH of the solution, may exist as a free amine and a free
carboxylic acld or as a zwitterion 1n which the amina 18 protonated to form an
ammonium lon and the carboxylic acid Is daprotonatsd to form a carboxylate ion, Alf
such zwitterions are included in this invention

in addihon, the GABA agonisis, prodrugs thereof and pharmacsutically
acceptable salts of said GABA agonists and said prodrugs used in the combinations
of the instant Invention may occur ae hydrates or solvates. Further, the SDis,
prodrugs thersof and pharmaceutically acceptable salte of sald SDis and sald
prodrugs used in the combinations of the Instant mvention may also occur as
hydratas or solvates. Sald hydrates and solvates are aiso within the scope of the
invention -

The sorbiiol dehydrogenase inhibiting activity of the SDls used In the
combinations, pharmaceutical compositions, methode and kits of this mvention may
be determined according to procedures well known to those ekilied in the art and
particularly as sst forth in commonly assigned Intemational Patsnt Application
Publicaton No W0Q00/58510 Methods for determining the GABA agonist activity of
the GABA agonists used in the combinations, pharmecsutical compositions, methods
and kits of this inventon are well known and may be achleved by following the
procedures disclosed, for example, in Janssens de Versbeke, P. et al, Biochem.
Pharmacol , 31, 2257-2261 (1982), Loscher, W., Blochem Pharmacol., 31, 837-842,
(1982) and/or Phillins, N et al , Blochem. Pharmacol , 31, 2267-2261

The above assays demonstrating the affectiveness of SDis, prodrugs theraof
and pharmaceutically acceptable acld addltion salts of said SDis and sald prodrugs,
and GABA agonists, prodrugs thereof and pharmaceutically acceptable salts of said
GABA agonists and sald prodrugs in the treatment of diabetic compiications also
provide a means whereby the activibes of the compounds of this invention can be
compared between themselves and with the activiies of other known compounds.

yo
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The results of these comparisons are useful for determining dosege ievels m
mammals, ncluding humans, for the treatment of such diseases

The effect of a pharmaceutical composition comprising a GABA agonist and a
SD! of the present Invention may be examined by using one or more of the published
models of diabetic complicabons well known in the arl. The pharmaceutical
compositions of the present invention are particularly useful for the prevention of,
reducing the development of, or reversal of, deficits In nerve function found In diabetic
patients, and therefore are particularly useful in the treatment of diabetic neuropathy
This may be demonstrated, for example, by measurmg markers such as nerve
conducton velocity, nerve amplitude, quanttative sensory tasting, autonomic funchon
iestng and morphometnc changes. Stuches analogous to those described In
Disbetologia, 1992, Vol 35, pagas 12-18 and 1864, Vol 37, pages 851-863 may ba
carmied out.

In general, the SDIs used in the combinations, pharmaceutical compositions,
methods and kits of ths invention, and particularty the compounds of Formuia [, and
their pharmaceutically accapiable seits, will be admnistered at dosages between
about 0.001 and about 100 mg/kg body welght of the subject 1o be treatad per day,
preforably from about 001 mg/kg to about 10 mg/kg, in singls or divided dosss
However, some variation in dosage will necessarly occur depending upon the
conditon of the subject being treated The person responalble for administration will,
i any event, determine the appropriate dose for the Individual subject.

The following doeage amounts and other dosags amounts set forth eleewhere
in this description and in the appendant claims are for an average human subject
having a weight of about 85 kg to about 70 kg The skilled practitioner will readlly be
sble to determine the dosage amount required for a subject whose wesght falls
outside the 65 kg to 70 kg range, based upon the medical history of the subject. All
doses set forth hersin, and in the appendant cialms, are dally doses.

In general, In accordance with this invention, the above GABA agorusts used
in the combingtions, phamaceutical composiions, methods and kits of this invention
will be admmustered In a dosage amount of about 4 mg/ikg body weight of the subject
to be treated per day to about 60 mg/kg body weight of the subyect to be treated per
day. in single or dinided doses. However, soma variation in dosage will nacassarlly
occur dapendmg upon the condition of the subject being treated. The person
responsible for admeustration will, in any event, determine the appropriats dose for
the individua! subject. In particutar, when usad as the GABA agonist In this invention,
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pregabakn will be dosed at about 300 mg 1o about 1200 mg per day; gabapentin will
be dosed at about 800 mg to about 3600 mg per day.

It will be recognized by a skilled person that the free base form or other salt
forms of the above GABA aegonists and SDis may be used In thwe invention
Calculation of the dosage amount for thase other forms of the free base form or other
salt forms of a particular GABA agonist or SDI Is saslly accomplishad by performing a
simple ratio relative to the molecular weights of the spacles involved

For oral administration a pharmaceutical composltion can take the form of
solutons, suspensions, tabieis, piiis, capsules, powders, and the like Tabiets
containing various excipients such as sodium citrate, calclum carbonate and calclum
phosphate are employed along with various disintegrants such as starch and
preferably potato or tapioca starch and certan complex silicates, togsther with
bindng agents such as polyvinyipyrrolidons, sucrose, peiatin and acacia.
Additionally, lubneating agents such as magnesium stearate, sodium lauryl sulfste
and talc are oftan very useful for tabletling purposes Solid compositions of a simllar
type are also employed as fillers In soft and hard-fillad gelatin capsules, preferred
matenals in this connection also include lactose or milk sugar as well as high
molecular weight polysthylene glycois When aqueous suspensions and/or elixirs are
deswed for oral administration, the compounds of this inventon can ba combined with
vanous sweeisning agents, flavoring agents, coloring egents, emulsifying agents
and/or suspending agents, as well as auch diluents as water, ethanol, propylans
giycol, glycerm and various ike combinations thereof

The combinations of this nventon may also be adminstered in a controlled
release formulation such as a slow release or a fast release formulation Such
controlied release formulations of the combmations of this invention may be prapared
using methods well known o those skilled in the art. The method of adminstration
will be determined by the atiendant physician or other parson skilad In the art after an
evaluation of the subject's condlition and requirements.

The combinstions of thwe Invention may also be admirustered in parentaral
form For parentaral administraton, solutions in sesame or peanut ofl or In aqueous
propyiene glycol can be employed, as well as sterlls agusous solutions of the
comesponding water-soluble salts Such aqueous solutions may be sultably buffered,
it necessary, and the liquid diluent first rendered Isoionic with sufficlent saline or
giucoss These aqueous solutions are especially suitable for intravenoue,
intramuscular, subcutaneous and intraperitoneal Injecton purposes. In  this
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connection, the sterfle agueous madia employed are all readlly obtalnable by
standard techniques well-known fo those skilled m the art.

Methods of preparing various pharmaceutical composltions with a certan
amount of achve Ingredient are known, or will be apparent In light of this disclosure, to
those skilled In this art. For examples, see Reminaton, The Sclence and Prachee of
Phammacy, Mack Publishing Company, Easton, Pa , 16th Edition (1965)

Pharmaceubcal composliions according to the Invention may contaln 0 1%-
85% of the compound(s) of this invantion, preferably 1%-70% In any event, the
composition or formulaton to be admnistered will contain a quantity of a
compound(s) according to the Invention In an amount effective to traat the condltion
or disease of the subject balng treated.

The two different compounds of this invention can be co-administsred
simultaneously or ssquenttally In any order, or as a smgle pharmaceutical
composrhon compnsing a SDI and a GABA agonist as described above

Since the present inventon has an aspect that relates to the treatment of the
disease/condrtions described herein with a combination of active ingradients which
may be admirwstered saparately, the invention also relates to combining separate
pharmaceuhcal composihons in kit form. The kit comprises two separate
pharmaceutical compositions' a SDI, a prodrug thereof or a pharmaceutically
acceptable salt of sald SDI or prodrug and a GABA agonist, a prodrug thereof ora
pharmaceutically acceptable salt of sald GABA agonist or prodrug The kit comprises
8 contalnar for containing the separate compositions such as a divided bottie or a
divided foll packet. Typically.the kit comprises directions for the administration of the
separate components The kit form s particularly advantageous when the separate
components are preferably administered In different dosage forms (e g., oral and
parenteral), are admenistsred at different dosage intervals, or when tiration of the
individual components of the combination s desired by the prasartbing physiclan

An exampie of such a kit 15 a so-called blister pack. Blister packs are well
known in the packaging ndustry and are being widely used for the packaging of
pharmaceutical unit dosage forms (tablets, capsules, and the fike). Blistar packs
generally consist of a sheet of relatively stiff matenal coverad with a foll of a
preferably trangparent plastc material  During the packaging process recesses are
formad in the piastic foll The recasses have the size and shape of the tabiets or
capsules t0 be packed Naxi, the tablsts or capsulas ara placed in the recesesas and
the shest of relatively stiff material i sealed against the plastic foll at the face of the
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fol which Is oppaosite from the direction in which the recesses were formed As a
resul, the tablets or capsules are sealed in the recesses between the plastic foil and
the sheet. Preferably the sitrength of the sheet is such that the tablets or capsules
tan be removed from the blister pack by manually epplying pressure on the recesses
whereby an opening Is formed in the sheet at the place of the recess Tha tabiat or
capsule can then be removed via said opening

It may be desirable to provide a memory aid on the kit, ® g , in the form of
numbers naxt to the tabiats or capsules whenaby the numbers cormespond with the
days of the regimen which the tablets or capsules so specified should be ingestad
Another axample of such @ memary ad Is a calendar printed on the card, e g., as
follows "First Week, Monday, Tuesday, ...etc. . Second Week, Monday, Tuesday, . *
eic Other vanatons of memory aids will be readily apparent A "dally dose” can be
a single tablet or capsule or several plis or capsules to be taken on a given day
Also, a dally dose of the SDi can consist of one tablat or capsule while a dally dose of
the GABA agonist can constst of several tablets or capsules or vice versa The
memory akd should reflect this

In another specific embodiment of the invention, a dispenser designed to
dispense the daily doses one at a time in the order of thew intanded use s provided
Prefarably, the dispanser 15 aquipped with a memory-aid, 30 as to further facllitate
compliance with the regimen An exampie of such a memory-aid is &8 machanical
counter which indicatss the number of dally doses that has been dispensed Another
example of such a memory-ad Is a battery-powered micro-chip memory coupled with
a liqud crystal readout, or audible rerminder signal which, for exampis, reads out the
dats that the last dally dose has been taken and/or remunds one when the next dose
IS to be taken.

it should be undarstood that the invention is not limited to the particular
embodiments described herein, but that vanous changes and modifications may be
made without departing from the spant and scope of this noval concapt as dsfined by
the following claims

by
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CLAIMS
1 A phamaceutical composition comprising
a an amount of a GABA agonst, a prodrug thereof or a
pharmaceutically acceptable salt of said GABA agonist or said prodrug, and
b. an amount of an SDI, a prodrug thereof or a phamacsutically
acceptable salt of said SDI or sald prodrug

2 A pharmaceutical composition of clam 1 additonally compnsing a
phammaceutically acceptable vehicle, carrier or diluent.

3 A pharmaceutical compaosition of claim 2 wherein said GABA agonist
is muscimol, progabkie, riuzole, baciofen, gabapentin, wigabatrin, valproic acid,
tiagabine, lamotrigine, pregabalin, phenytoin, carbamezepine, toprramate, a prodrug
thereof or a pharmacseutically acceptable salt of sald GABA agonist or said prodrug.

4 A pharmaceutical compasiltion of claim 3 wherein saxl GABA agonist
Is gabapentin, tagabine, lamotrigine, phenytoin, carbamazespine, topramate and
pregabahn, & prodrug thereof or a pharmaceubcally accaptable satt of said GABA
agomst or sawd prodrug

5 A phamaceutical composition of claim 4 wherein sald GABA agonist
pregabaiin, a prodrug thereof or a pharmaceubcally acceptable salt of said
pregabahn or said prodrug

6 A pharmaceutical composition of claim 4 wherein sald GABA agonist
is gabapentin, a prodrug thereof or a pharmaceutically acceptable salt of said
gabapentin or sard prodrug

7 A phamacsutical composition of claim 2 wherein sald SDi ls a
compound of Formule |,

a prodrug thereof or a pharmaceutically acceptable salt of sald compound or said
prodrug, wherein.

R' is formyl, acetyl, propionyl, carbamoy! or -C{OH)R'R%

R* and R® are each independently hydrogen, methyl, ethyl or hydroxy-(Cy-Ca)aliyt;
R 1s hydrogen, (C1-Cu)alkyl or (C-CJ)alkoxy;
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wharein said radical of formula R* Is additionally substituted on the nng by R®, R’ w’\

and R
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sald radical of formula R® 1= additonally substituted on the nng by R, R* and R®,
G, G and G? are taken separatsly and are each hydrogen and R" is hydrogen, (Cy-
C.)alkyl, (C-Cy)alkoxycarbonyl, (Cr-Cy)alkony-{Ci-C.)alkyl, hydroxy-{C+-C,)alkyl or
pheny! optionally Independently substituted with up to three hydroxy, halo, hydroxy-
(Cr-Ca)alkyl, (C+-Co)alkoxy-(C+-Ca)alkyl, (C1-Coalkyl or (C-Cy)alkoxy, wherein sald
(CrCa)elkyl In the definttion of R® and sald (C+-C,)alkoxy In the definition of R are
optionally and independently substtuted with up to five fluoro, R” and R® are each
independently hydrogen or (C+-C,)alkyl; or

G and G' are taken together and ere (C,-Cs)alkylene and R®, R, R® and G*are
hydrogen; or

G and G? are taken together and are (C,-Cy)aliylene and R®, R, R® and G are
hydrogen,

qisOori,

X 1s a covalent bond, {C=NR")-, axycarbonyl, vinylenyicarbonyl, oxy(C;-
C.)alkylanyicarbonyl, (C,-C.)alkylenylcarbonyl, (Cs-CJ)alkenylcarbonyl, thio(C,-
C.)alkylenyicarbonyl, vinylenyisulfonyl, sulfinyH{C,-Cu)alkylenyicarbonyl, sulfonyi-(C-
C.)alkylenyicarbonyl or carbonyi(Co-C,)alkylenyicarbonyl, whersin said oxy(C-
C.)atkylanyicarbonyl, {C.-C.)alkvienyicarbonyl, (C5-C.)alkenyicarbonyl and thio{C,-
C.)alkylenyicarbonyl In the definltion of X are each optionally and independantly
substtuted with up to two (C,-C,)alkyl, benzyl or Ar; sald vinylenyisutfonyl and sakd
vinylenylcarbonyl in the defintion of X are optonally substiuted independently on one
or two vinylenyl carbons with {C:+-C,)alkyl, benzy or Ar; and said carbony){Co-
C,)alkylanylcarbonyl in the definition of X s optionally substituted indepedently with
up to three (C-Cs)alkyl, benzyl or Ar;

R™ 1s hydrogen or (Cy-Ca)alkyl,

R® is (Cy-Cr)cycloalkyl, Ar'~(Ca-Cs)alkyienyl or (C+-Ce)alkyl optionaliy substituted with
up to five fluoro, prownded that when q = 0 and X 18 a cavalent bond, oxycarbonyl or
(Cr-C.)alkylenyicarbonyl, then R® is not (C+-Calaliyl,

Ar and Ar' are independently a fully saturatad, partially saturated or fully unsaturated
five- to elght-membered ring optionally having up to four heteroatoms selacted
independaently from oxygen, sulfur and rutrogen, or & bicyciic ring consisting of two
fused independently partially saturated, fully saturated or fully unsaturated five- to 6 VY,
saven-membered rings, taken independently, optionally having up to four

heteroatoms selected ndependently from nitrogen, sulfur and oxygen, or a tricydiic
ring consisting of three fused ndependently partally saturated, fully saturated or fully
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unsaturated five to seven membered rings, taken independently, optionally having up
to four heteroatorns selected independentiy from nitsogen, sulfur and oxygen, said
partially saturated, fully ssturated ring or fully unsaturated monocyciic ring, bicyclic
ring or tncyclic nng optionally having one ar two oxo groups substituted on carbon or
one or two oxo groups substitutad on sulfur;

Ar and Ar' are optionally Independently substituted on carbon or nitrogen, on one ring
if the moiety 1s monocyciic, on one or both nngs If the moety 5 bicydlic, or on one,
two or three rings if the maiety Is tricyclic, with up to a total of four substituents
independently selected from R"!, R, R' and R", wherein R", R'2, R and R" are
each taken saparately and are each independently halo, form, (Ci-
Ce)alkoxycarbonyl, (C,-Ca)alkylenyloxycarbonyl, {C:-Cs)alkoxy-(C-C)alkyl,
C{OH)R™R", naphthyl, phenyl, imudazolyl, pyridyl, trlazolyl, morpholinyl, (Co-
C.)alkylsulfamoyl, N-{Cr-C,)alkyicarbamoyl, N,N-di{C+-C,)alkylcarbamoayl, N-
phanyicarbamoyl, N{C+-C.)alky-N-phenyicarbamoyl, N,N-dipheny! carbamoyl, (C,-
C.)alkyicarbonylamido, (Cs-Cr)cycloalkyicarbonylamido, phenylcarbonylamido,
piperidinyt, pyrrolidinyl, piperazinyt, cyanq, banamidazoly!, armino, aniiino, pyrimidyi,
oxazolyl, 1soxazolyl, tetrazolyl, thienyl, thiazoiyl, benzothiazolyl, pyrrolvl, pyrazoiyl,
tetrahydroqumolyl, tetrahydroisoquinolyl, benzoxazolyl, pyridazinyl, pyridyloxy,
pyridyisutfanyl, furanyt, 8-(C,-C,)alkyi-3,8-diaza[3.2. 1]bicyciooctyl, 3,5-dioxo-1,2,4-
triazinyl, phenoxy, thiophenoxy, (Ci-Cy)alkyisulfanyl, (C,-Ci)alkyisuifonyl, (Cy-
Cr)cycloalkyl, (C-Cy)alkyl aptionally substituted with up to five fluoro or (G1-C,)alkoxy
ophonally substituted with up to five fluoro, sald naphthyl, phenyi, pyridyl, piperidinyl,
benzmidazolyl, pynmidyl, thisnyl, benzothiazolyl, pyrrolyl, tetrahydroquinoivi,
tatrahydrolsoquinoiyl, benzoxazoiyi, pyridazinyl, pyridyloxy, pyridylsulfanyl, furanyl,
thiophenoxy, aniiino and phenaxy in the defintion of RY, R*, R™ and R" are
optionally substruted with up to three substituents independently selected from
hydroxy, halo, hydroxy-(C+C,)alkyl, (Ci-Ca)alkoxy-(C,-Ca)alkyl, (C+-Cy)alkyl aptionally
substituted with up to five fivoro and {C.-C,)alkoxy optionally substituted with up to
five fluoro; said imidazotyl, axazolyl, woxazolyl, tuazolyl and pyrazolyl m the definltion
of R", R*, R and R"are optionally substitutad with up to two substituents
independently selectad from hydroxy, haio, hydroxy-{C:-Ce)alkyl, (Cr-C.)alkaxy-{C,-
Caalkyl, (C-CJ)alkyl optionally substiurted with up to five fiuoro and (Cy-C)alkoxy
optionally substituted with up to five fluora, said mampholinyi in the definition of R,
R'2, R™ and R™is optionally substtuted with up to two substitusnts Independently
selacted from (C+-Ca)alkyl, sald pyrrolidiny! m the definition of R, R™, R* and R*ls
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ophonally substituted with up to two substriuents independently selected from
frydroxy, hydroxy-(Cr-Cs)alkyl, (C1-C,)alkoxy-(C+-Cq)alkyl, (C+-Cu)alkyl optionally
substituted with up to five fluore and (C,-C,)alkoxy optonally substituted with up to
five fluoro; sald piperazinyl in the definition of R", R'?, R* and R" is optionally
substiuted with up to three substituents independently selectad from (C+Cs)alkoxy-
{Cy-C.)alkyl, hydroxy-(Cr-Cy)alkyl, phenyl, pyridyl, (Co-Cu)alkyisutfamoyi, (Cr-Ca)alkyl
optionally substitisied with up to five fluoro and (C-Cy)alkaxy optionally substituted
with up 1o five fluoro, said trvezolyl in the definttion of R*', R', R and R™ Is optionally
substituted with hydroxy, halo, hydraxy-{C+~C.)alkyl, (C+-C,)alkoxy-{C,-C,)aliyl, {C+-
C.)alkyl optionally substituted with up to five fluoro and (C,-C,)alkaxy ophonally
gubstituted with up to five fluoro, sad tetrazoly! In the definition of R", R, R™ and
R"Is optionally substituted with hydroxy-(C--Ca)alkyi or (C,-C,)alkyl optionally
substituted with up to five fluoro, and said phenyl and pyndyl which are optionally
substitutad on piperazine in the defirton of R", R*, R™ and R are opticnally
substited with up to three hydroxy, halo, hydroxy-{C:-C,)alkyl, (C+-Cd)alkoxy-{Cs-
Ca)alkyl, (C1-C.)alkyl optionally substitutad with up to five fluoro and (C+-C,)alkoxy
optionally substituted with up to five fiuoro, or

R" and R*2 are taken together on adjacent carbon atoms and are
“CHz0C(CH,),0CHZ- or -O-(CH,)-O-, and R"™ and R' are taken ssparetsly and are
each independently hydrogen or (C,-C.)alkyl;

pis1,20r3,

R™and R are taken separately and are each independently frydrogen, (C-Ca)alkyl
ophonally substituted with up to five fluoro; or R™ and R are taken separately and
R 1s hydrogen and R™ 1s (Cy-Cy)cycloaliyl, hydroxy-(C+-Calalkyl, phenyl, pyridyl,
pynmidyi, thienyl, furany, thiazolyl, oxazolyl, Imidazotyl, benzothiazolyl or
benzaxazolyl, or R and R*® are taken togather and are (Cs-Ce)alkylena,

G?, G* and G" are taken separately and are each hydrogen, rs 0; R* Is hydrogen,
(C-Ca)alkyl, (Cy-Co)alkoxycarbonyl, (Cr-Cu)alkoxy-{C,-Cs)alkyl, hydroxy-(C,-C,)aliyl
or phenyl optionally ndependently substituted with up to three hydsroxy, halo,
hydroxy-(CC.)alkyl, (C+-Cy)alkoxy-(C+-Cs)alkyl, (C+-Ca)alkyl or (C+-Ca)alkoxy,
whereln said (C,-C,)alkyl in the definition of R® and said (C+-Cs)alkaxy in the definition

of R? are optionally and mdependently substtutad with up to five fluoro; and R" and
R™ are each Independently (C-C,)alkyt, or

G*, G' and G are taken separately and are each hydrogen; rls 1; R™ is hydrogen,
(Cr-Ca)alicy, (C,-Cy)alkoxycarbonyl, (C-Cy)alkoxy-(C1-Ca)alky, hydroxy-(C4-Cy)aliyt
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or phenyl optionally mdependently substituted with up to three hydraxy, hato,
hydroxy-(C+-Ca)alkyl, (C+-Cu)alkaxy-(C,-Cy)alkyl, (C1-Cy)alkyt or (C+-C,)alkoxy,

wherem said (C-C)alkyl in the definttion of R® and said (C,-Cy)alkoxy in the definibon

of R® are optionally and Independently substituted with up to five fiucro; and R™ and
R™ are each independsntly hydrogen or (C-Cy)alkyl, or

G® and G* are taken together and are (Cy-Cy)alkylens, r s 0 or 1, and R, R™, R®
and G are hydrogen; or

G* and G® are taken together and are (C+-Ca)alkylens, ris 0 or 1, and R*, R™ R®
and G* are hydrogen,

R" 1s SO.NR™'RZ, CONR*'R®, (C,-Cq)atkoxycarbonyl, (C-Ce)alkylcarbonyl, Ar*-
carbonyl, (Cr-Claliylsulfony, (CrCelalkylsulfinyl, Ar-sulforyl, Ar'-sufinyl and (Cr-
Colalkyl,

R* and R® are taken separately and are each mdependently selected from
hydrogen, (Cr-GeJalkyl, (Cs-Cr)cycloalkyl and Ar*{Co-Ca)aliylenyl, ar

R? and R* are taken together with the nitrogen atom to which they are attached to
form azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, azepmyl,
azabicycio[3 2 Zjnonanyl, azabicyclof2.2 1]heptyl, 6,7-dihydro-S5H-
dibenzo[c,e]azepinyl, 1,2,3,4-tstrahydro-isoquinolyi or 5,8,7,8-tetrahydropyridof4,3-
dlpynmudyl, said azetidinyl in the definttion of R*' and RZ is ophonally substituted
independently with one substituent selected from hydroxy, amino, hydroxy-{(C;-
Caalkyl, (C,-Co)alkoxy-{C-C.)alkyl, (C-Cy)alkyl optionally substituted with up to five
fiuoro and (C-C,)alkoxy optonally substituted with up to five fluoro; sard pyrrolidinyt,
plpendinyl, azepinyt in the definition of R* and R are optionally substituted
independently with up to two substituents independently asleciad from hydroxy,
amino, hydroxy-{C+-C,)akyl, (C+-C,)atkoxy-{C+-Cialkyl, (C+-Cy)alkyl optionally
substituted with up to five fluoro and (C,-C,)alkoxy optionally substituted with up to
five fluoro, said morphoaiinyl i the definition of R*' and R2 Is optionally substituted
with up to two substitvents independently selectad from hydroxy-(C,-Cyalkyl, (Ci-
Cu)alkoxy-(Ci-Cy)alkyl, (C,-C,)alkyl optionally substituted with up to five fiuoro and
(C+~Cu)alkoxy optionally substituted with up to five fluoro, saud piperazinyl in the
definttion of R*' and R2 is optionally substituted independently with up to three
substrtuents independently sslected from phanyl, pyridyl, (C,-C.)alkoxycarbony! and
(Cr-Cu)alkyt optionally substitutad with up to five fluoro, sakd 1,2,3 4-tatrahydro-
Isoquinolyl and said 5,6,7,8-tetrahydropyridof4,3-djpyrimudyl In the definition of R™
and R* are optionally substituted independently with up to three substitusnts

PCT/IBG1/02213
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independently salectad from hydroxy, amino, halo, hydroxy-{C+-Cu)alkyi, (C+
C.)alkoxy-(C1-CJ)alkyl, (Cs-C)alkyl optionally substituted with up to five flucro and
(C-Ci)alkoxy optionally substituted with up to five fluoro, and sald 8,7-dihydro-5H-
dibenzo{c,e}azepinyl in the definiton of R** and R*2 is optronally substituted with up to
four substituents independently selscted from hycdraxy, amino, halo, hydroxy{C,-
Ca)alkyl, (C-C,)alkaxy-(C+-Cu)alkyt, (Cr-C,)alkyl optionally substituted with up to five
fluoro and (C:-C,)alkoxy ophonally substituted with up to five fiuoro, said pyrimidyi,
pyndyl and phenyl which are optionally subetituted on sald piperazine in the definlhon
of R* and R™ is aptionally substtuted with up to three substituents selected from
hydroxy, amino, hydroxy<{C:-Cs)atkyl, (C+~Cy)alkaxy-(C,-Celalkyl, (C+-C,)alkyl
optionally substituted with up to five fluoro and (C4-C,)alkoxy optionally substituted
with up to five fluoro,

Ar 15 Indepandently defined as set forth for Ar and Ar' abova,

said Ar* is optionally Independently substituted as set forth for Ar and Ar! above,

R® Is CONR™R™ or SO.R™R™, wherein R* 15 hydrogen (C:-C.)alkyl or AP(Ce-
Cu)aliylenyt and R® s Ar'{Co-C,)alkylenyl, provided that when Ar* 18 phenyl,
naphthyl or biphanyl, then R® cannot be CONR®R* where R® Is hydrogen or AP
and R® 18 Ar%, -

R* 18 hydrogen, (C,-C,)atkyl, (C,-C,)alkoxycarbonyl, (C,-Cy)alkoxy-{C-C,alkyl,
hydroxy-{C-C,)alkyl or phenyl aptionally independently substituted with up to three
hydroxy, halo, hydroxy-(C-Cy)alkyl, (C-Cy)alkoxy-(Ci-Cyalkyl, (C+-C,)aliyl or (Cy-
CdJalkoxy, wherein saxd (C,-C,)alkyl in the definition of R® and said (C+-C,)alkoxy m
the defintiion of R® are optionally and independently substituted with up to five fiuoro;
Ar® 18 Independently defined as set forth for Ar and Ar' above,

said AP s optionally mdependently substituted as sat forth for Ar and Ar' above,

R 18 hydragen or (C+-CyJalkyl,

R™ and R® are each independently hydrogen, hydroxy, halo, hydroxy-(Cy-CyJalkyl,
{Cr-Cualkoxy-(C,-Cy)alkyl, (C+-Cy)alkyl aptionally substituted with up to five fiuoro,
(C+-Cy)alkoxy optonally substiiuted with up to five fluoro, phenyl, pyndyl, pyrimidyl,
thisnyl, furanyl, thiazolyl, oxazolyl, phenoxy, thiophenoxy, SONR™R™, CONR™R®™ or
NR®R*; sald thienyl, pyrimidyi, furanyl, thiazoly! and axazolyl In the definition of R®
and R® are optlonally substituted by up to two hydroxy, halo, hydroxy-(C,-Cq)alkyl,
(Cr-Cualkaxy-(CrCy)alkyl, (Ci-Cy)alkyl optionally substituted with up to five fluoro or
(C1-Cy)alkoxy optionally substituted with up o five fluoro; sakd phenyl, pyridyi,
phenoxy and thiophenoxy In the defintion of R* and R® are optionally substituted by
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up to three hydraxy, hala, hydroxy-{C-C,)alkyl, (C1-C.)atkaxy-(C,-Cu)alkyt, (Cy-
C.)alkyl optionally substituted with up to five fiuoro or (C4-C,)alkoxy ophonally
substituted with up to five fluoro,

R™ and R* are each independently hydropen, (Cr-Ca)alikyl, (Cr-Cr)cycioalkyl or
phenyl, sald phenyi Is optionally substituted with up to three hydroxy, halo, hydroxy-
(Cr-CaYalkyl, (C+-C.)alkoxy-{C:-Coalkyl, (C+-Cy)alky! optionally substituted with up to
five fluoro or (C4~C,)alkoxy optionally substituted with up o five fiuoro, or

R* and R are taken together with the nitrogen to which they are attached to form
indolinyl, pyrrolidiny!, pipendinyi, pperazinyl or morpholinyl, sald pyrroliding and
piperidinyl in the definition of R® and R* are optonally substituted with up to two
hydroxy, amino, hydroxy-(C,-C,)alkyl, (C+-Cy)alkoxy-(C+-Cy)alkyi, (Ci-Ca)alkyl
ophonally substituted with up to five filuoro ar (C+-C)alkaxy optionaily substituied with
up to five fiuoro, sald indolinyl and piperaziny! in the definition of R® and R*' are
ophonally substituted with up to three hydroxy, ammo, hytroxy<(C+-Cy)alkyl, (Cy-
Calalkoxy-(C,-Cq)alicyl, (C-Cy)atkoxycarbonyl, (C,-Ca)alkyl optionally substituted with
up to five fiuoro or (C,-C)alkoxy optionally substituted with up to five fiuoro, said
marpholinyl in the defintion of R® and R* is optionally substitutad with up to two
substituents independently sslectad from hydroxy-{Cy-Cy)alkyl, (Cy=Ca)alkoxy-{C,-
Cu)alkyl, (C-C.)alkyl optionally substituted with up to fiva fluoro and (C-Cealkoxy
optionally substiuted with up to five fluoro,

A8 N optionally substituted with hydrogen or (C+-C,)alkyl and B is carbonyl, or

A8 carbony! and B is N optonally substhited with hydrogen or {C-Ce)alkyl,

R* is hydrogen or (C1-C4)alkyl,

R* Is phenyl, pyridyl, pyrimidyl, thlazolyl, oxazolyl, benzyl, quinolyl, isoquinolyl,
phthalizinyl, quinaxaniyl, benzothiazoyl, benzoxazolyl, benzofuranyl or benzothienyl,
sard phenyl, pyridyl, pynmidyl, thiazolyl, cxazolyl, benzyl, qumolyl, soqumolyl,
phthalzinyl, quinoxantyl, benzotmazoyl, benzoxazolyl, benzofuranyl and benzothisnyl
In the defintion of R* are optionally substituted with up to three phenyl, phenoxy,
NR*R®, halo, hydroxy, hydroxy-{C,-Cealkyl, (Cr-Ce)alkaxy-{C+-Co)alky), (Cr-Ce)aliyl
ophonally substituted with up to five fiuoro or (C.-Cy)alkaxy optionally substituted with
up to five fluoro,

R™ and R™ are each indepandently hydrogen, (Cy-Cs aliyl), phenyl or phenyisulfonyl,
sald pheny! and phenyisulfonyl m the defintion of R* and R™ are optionaily
substitied with up to three halo, hydroxy, (Cr-Cy)alkyl optionally substituted with up
to five fiuoro or (C,-C,)alkoxy optionally substituted with up to five fluaro;

S3%
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D 1s CO, CHOH or CH3;

EisO.NHor S,

R* and R are taken saparately and are each independently hydrogen, halo, cyano,
hydroxy, amino, (C,-Ce)alkylamino, di{{Cs-Ce)alkylamino, pyrrolidmo, piperidino,
morphoimo, (C1-C.)alkaxy~(C+-Cy)alicyl, hydroxy-(Ci-Caalkyl, A, (Cy-C,)aliyl
optionally substitted with up to five fioro or (C,-C,)alkoxy optionally substituted with
up to five fluoro,

R®, R* and R* are each indspendently hydrogen or (C+-Cy)-alkyl,

Ar* 1s phenyl, furanyl, thienyi, pyridyl, pynmidyl, pyrazany! or pyridazinyl, said Ar* being
optionally substituted with up to thres hydroxy, (C,-C.)alkoxy-(CC,)alkyl, halo,
hydroxy-(C-C.)alkyl, (C1-Cs)alkyl optionally substituted with up to five fiuoro or (C,-
C.)alkoxy optionally substituted with up to five fluoro, or

R™ and R* are taken together on adjacent carbon atoms and ane -O<{CHa)-O-,
tis1,20r3;

Y is (CxCq)alkylane,

R*, R* and R* are each independently rydrogen or (C,-C,alkyt;

m and n are each indapendently 1, 2 or 3, provided that thesumofmandnis 2, 3or
4,

kis0,1,2, 30r4,

Y' s a covalent bond, carbony!, sulfonyl or oxycarbonyl,

R* Is (CxCr)cycioalkyl, Ar™-(Co-Co)alkylenyl, NRR* or (C+-CsJalkyl optionally
subshiuted with one to five fluoro, provided that when Y' is a covalent bond or
oxycarbonyl, then R® Is not NRVR*,

R*’ and R* are taken separaiely and are each independently selected from
hydrogen, Ar®, (Cy-Ce)alkyl and Ar’-(Cy-CyJalkylenyi, or

R and R* are taken together with the nitrogen atom to which they are attached to

. form azetdinyl, pyrolidinyl, pipendinyl, piperazinyl, morpholinyi, azepinyl,

azabicycio]3.2.2Jnonanyl, azablcyciof2.2.1]heptyl, 1,2.3 4-tatrahydrosoquinoiyl, 6,7-
dihydro-SH-dibenzojc,eJazepinyl or 5,6,7,8-istrahydropyrido[4,3-djpyrimidyl, said
azehdiny n the definthon of R” and R* are optionally substituted with ona hydroxy,
ammoa, hydroxy-(CrC)alkyl, (C+-Cy)alkoxy-(C+-Cs)alkyl, (C,-Cy)akkyl optianally
substituted with up to five flucro or (C,-C,)atkoxy optionally substituted with up to five
fluoro, sald pyrrolidnyl, piperidinyt and azepmyl In the definition of R and R* are
optonally substituted with up to two hydraxy, amino, hydroxy-(C+-C)alkyi, (C-
Calalkoxy{Cr-Cy)alkyl, (Ci-Cy)alkyl optionally substitsted with up to five fluoro or {Cr-

SC
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C.)alkoxy optionally substituted with up to five fluoro; said morpholinyl In the definition
of RY and R*® is optionally substituted with up to two substtuents independently
selected from hydroxy-(C:-Cu)alkyl, (Ci-Cy)alkoxy-{(C+-Cu)alkyl, (C1-CJ)alkyl optionally
substiuted with up to five fluoro and (C+~C,)alkoxy ophonally substituted with up to
five fluoro, said piperazinyl, 1,2,3,4-tetrahydroisoqumoclyt and §,6,7,8-tetrahydro[4,3-
dipyntmidyl in the definlion of R* and R** are optionally substtuted with up to three
hydroxy, amino, halo, hydroxy-{C-C,)alkyl, (C+-C,)alkoxy-(C-C,)atiyl, (C+-Cy)atkyl
optionally substituted with up to five fiuoro or {C4-C,)alkoxy aptionally substituted with
up to five fluoro, and sa 8,7-dihydro-5H-dibenzo{c,eJazepinyl in the definttion of R*
and R* are optionally substituted with up to four hydroxy, amino, halo, hydroxy-(C.~
Cualkyl, (C+-C,)alkoxy-{C+-Cu)alkyl, {C+-Colalky! optionally substituted with up to five
fluoro or {C-C.)alkexy optionally substituted with up to five fluoro;
AP 1s Independently defined as set forth for Ar and Ar' above,
AP 1s optionally indapendently substituted as set forth for Ar and Ar' above;
R* and R*® are independently hydrogen, (Cs-Cr)cycloalkyl, Ar’~(Co-Ca)aliylenyl, Ar*-
(CCu)alkenyl, Ar’~carbonyl or (C,-Ce)alkyl ophonally substituted with up to five
fluoro,
A 1s independently defined as set forth for Ar and Ar' above,
Ar* is optionally ndependently substituted as set forth for Ar and Ar* above, and
R*! and R*" are each independently hydrogen or (C-C.)alkyl

8 A pharmaceutical composition of claim 7, wherein In saud compound of
Formula I, sad prodrug thereof or said pharmaceuticaily acceptable sait of said

compound or said prodrug
R' 15 C{OH)R'R®, where R* and R® are each Independently hydrogen or methy,

R?1s hydrogen,
R'is

3
|

wheremn said R® is substituted by R®, R or R",
G, G' and G? are taken separatsly and are each hydrogen and R® is hydrogen or (Cy-
C.)aikyl, R” and R® are each independently hydrogen or (C,-C,alkyt; or

S?
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G and G' are taken together and are (C,-C,)alkylene and R®, R’, R® and G are
hydrogen, or
G' and G2 are taken together and are (C,-Cs)alkylene and RS, R, R and G are
hydrogen,
quelori,
X Is a covalent bond, oxycarbonyl,vinylenylcarbonyl, axy(C:-C,)alkylenyicarbonyt,
thio(C+-C4)alkylenyicarbonyi or vinylenylsulfonyl; said vinylenylcarbonyl and sald
vinylenyisulfonyl in the definition of X are optionally substituted on one or two
vinylenyt carbons with (C1-C,)alkyl, banzyi or Ar; said oxy(CrC,)akylenytcarbonyl
and said thio(C4-C,)alkylenyicarbonyl in the definition of X are optionally substiuted
with up to two (C+-C,)alkyl, benzyl or Ar;
R? 15 (Cs-Cy)cycloalkyl, Ar'<{Co-C.Jalkylenyl or (Ci-Ce)alkyl optionally substitutad with
up to five fluoro,
Ar' s phenyl, nephthyl, pyndyl, pyrimidyl, pyrazinyl, pyridazinyl, triazmnyi, quinalyl,
isoquinolyl, quinazolyl, quinoxaiyl, phthalazinyl, cinnolinyl, naphthyridinyl, pteridinyl,
pyrazinopyrazinyl, pyrazinopyridazinyl, pyrirmdopyridazinyl, pyrimidopyrimidyl,
pyndopynmudyl, pyndopyrazinyl, pyndopyridazinyl, pyrrolyl, furanyl, thienyl, imadazolyi,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, isothlazolyl, tnazolyl, oxadlazolyl, thiadiazolyl,
tetrazolyl, indolyl, benzofuranyl, benzothianyl, benzimidazolyl, benzoxazolyl,
benzothiazolyl, indazolyl, benzisoxazolyl, benzisothlazolyl, pyrrolopyridyl, furopyridyl,
thienopyridyt, imidazolopyridyl, oxazolopyridyl, thiazolopyndyl, pyrazolopyridyl,
Isoxazolopyndyl, lscthiazolopyndyl, pyrrolopynmidyl, furopyrimidyl, thienopyremidyl,
midazolopyrimidyl, oxazolopynmidyl, thiazolopyrimidyl, pyrazolopynmidyl,
isoxazolopynmidyl, isothiazolopynmidyl, pyrrolopyrazinyl, furopyrazinyl,
fhienopyraanyl, imidazolopyrazinyl, axazolopyrazinyl, thiazolopyrazinyl,
pyrazolopyrazinyl, isoxazolopyrazinyl, isothiazolopyrazinyl, pyrrolopyridazinyl,
furopyndazmyl, thienopyridazinyl, imidazolopyridazinyl, oxazolopyridazinyl,
thiazolopyndazinyl, pyrazolopyridazinyl, isoxazolopyndaznyl or isothiazolopyridazinyt;
and
sald Ar' is optionally substituted as set forth in claim 7

9 A pharmaceutical composition of clatm 8, wherem in sald compound of
Formula |, saud prodrug thereof or said pharmaceutically acceptable salt of saki
compound or said prodrug
X Is a covalent bond, oxycarbonyl or vinylenylcarbonyl optionally substitutad on one
or two vinylenyl carbons with (C-C,)alkyt, benzyl or Ar;

sb



10

15

20

25

30

WO 02/43762 PCT/1B01/02213

-43-

R” 18 Ar'-(Co-Co)alkylenyl,
Ar' is phenyl, naphthyl, pyridyl, pynmidyl, pyrazinyl, triazinyi, quinolyl, isoquinolyl,
qumazolyl, quinoxalyl, furanyt, thienyl, indolyl, banzofuranyl, banzothienyl,
benzoxazolyl, benzothlazolyl, furopyridyl, oxazolopyridyl, thiazolopyridyl,
thienopyridyl, furopyrimiiyl, thienopyrimudyl, oxazolopyrimidyl or thiazolopynmidyl,
and
said Ar' is optionally substituted as set forth in claim 8

10 A pharmaceutical composition of ¢laim 9 wharem m saxi compound of
Formula |, said pradrug thereof or said pharmacsutically acceptable salt of said
compound or sald prodrug
R*is hydrogen,
R! Is hydrogen or methyl,
R® 18 methyl,
G, G" and G? are hydrogen,
R® and R’ are each Independently hydrogen or methyl,

R* is hydrogen
11 A phammaceutical composition of claim 10 wherein sald compound of

Formula | 1s selected from
1R-(4-{1'-]2-1R-hydroxy-ethyl)}-pyrimidin~4-yi]-{4.4'Ibipipendinyi-1-y[}-pyrimidin-2-yl)-
sthano,
furo[3,2-cJpyridin-2-yi-{4-{2-(1R-hydroxy-athyl)}-pyrmidn-4-yi}-3R,5S-dimethyl-
piperazin-1-yl}-methanone,

{4-chloro-furof3,2-clpyridm-2-yiH4-{2{ 1R-hydroxy-sthyl)-pyrimidin-4-yf}-3R,58-
dimethyl-piperazm-1-yl}-methanone,
{4-2-{1R-hydroxy-sthy-pyrimidin-4-yi}-3R,55-dimathyl-piperazin-1-yl-{4-pymrolidin-1-
yi-fura[3,2-c]pyridin-2-vi}-methanone,
{4-{2-{1R-hydroxy-sthyl)-pynmidin-4-yi]-3R,5S-dmethyl-piperazin-1-ylj-4-morpholin-
4-yi-furo[3,2-clpyridin-2-yl)}-methanone,
{442<{1R-hydroxy-ethyl}-pynmidin-4-yi}-3R,5S-dimethyl-piperazin-1-yl}-midazo{1,2-
alpyndin-2-yl-methanone,

furof3,2-clpyndin-2-yi-{4-[2-{ 1 R-hydroxy-ethyl)-pyrimidin-4-yi}-2R 6 S-dimethw-
piperazn-1-yl}-methancne,
4-{2-(1R-hydroxy-ethyl)}-pynnudin-4-yi}-2R,6S-dimethyl-piperazine-1-carboxylic acd
pyridin-3-y1 estar;

s

T4



10

15

20

30

WO 12/43762 PCT/IB01/02213

4-[2-{1R-hydroxy-ethyl}-pynmidin-4-yi]-2R,6S-dimathyl-piperazine-1-carboxylic acid
2-methyl-pyridin-3-y1 ester;
4-12-{1R-hydroxy-sthyl)-pynmidin-4-yi}-2R,6S-dimethyl-piperazine-1- carboxyfic acld
5-chioro-pyndin-3-yl ester;
4-J2-(1R-hydroxy-ethyl}-pyrimidin-4-yi}-2R,6S-dimethyl-piperazine-1-carboxylic acid
6-methyl-pyndin-3-yl ester;

(EX-14{4{2-( 1R-hydroxy-ethyi)-pyrimidin-4-y{}-2R,6S-dimathyl-piperazin-1-y{}-3-
thiophen-2-yl-propenone,
1R-{4-{4-(4,6-dmethyl-pynmidin-2-yi)}-3R,5S-dimethyl-piperazin-1-yi]-pyrimidin-2-yi}-
ethanol,
1R-{4{4-{4-msthoxymethyl-8-methyl-pyrimidin-2-yl)-3R,58-dmathyl-piperazin-1-y{}-
pyrimidin-2-y{}-ethano,
1R-{4-{4-{4-hydroxymethyl-8-methyl-pyrmidin-2-y1)-3R,5S-dImethyl-piparazin-1-yf}-
pyrimidin-2-yi}-ethanol,
1R-{4{3R,55-dmethy}-4-[2-{(4-methyl-piperazin-1-yi)}-pyrimidin-4-yi}-piparazm-1-yf)-
pynmidin-2-yi)}-ethanol,
1R-{4-{4-[2~(4-ethyl-piperezin-1-yi)}-pyrimidin-4-y1}-3R,68~dimethyt-plperazin-1-yi}-
pyrimidin-2-yl}-ethanol;
1R-{4-{3R,5S-dimethyl-4-[2-{4-methymidazol-1-yl}-pynmidin-4-y{l-piperazin-1-yi}-
pynmidin-2-yi)-sthanol,
1R-{(4{3R,55-dmethyl-4-[2-(2-methyl-imidazol-1-yi)-pyrimdin-4-y}-piperazin-1-yi}-
pymwmudin-2-yi}-athanol,
1R-(4-{4-[2-(2,4-dmethylmidazol-1-y}-pyrimidin-4-y{]-3R,5S-dimethyl-piperazin-1-
yi}-pynmidin-2-yl)-ethanol,
1R-(4-{4-{2~{4-isopropyt-piperazin-1-yl)-pyrimidin-4-y1}-3R,5S-dimethyt-piperazm-1-yi}-
pynmidin-2-yi)-ethanol,
1R-{4-{3R,55-dimethyl-4-[4-mathyl-6-{4-methyi-piperazm-1-yi}{1.3,5]irlazin-2-yi}-
piperazin-1-yi}-pynmidin-2-yi)}-sthanol,
1R-{4-{4-{4-methoxy-8-methyi-[1,3,5]triazin-2-y1)-3R,58-dimethy}-piperazin-1-yi}-
pynmidin-2-yi}-ethanol,
1R-{4-]4-{4,8-dImathoxy-1,3,5]trlazm-2-y1)}-3R,58-dimethyl-pperazin-1-yi}-pyrimidin-
2-yi}-sthanol,
1R-{4-]4-{4-ethoxy-8-methyi{1,3,5]triazin-2-y1)}-3R,5S-dimethyl-plperacan-1-y}-
pyrimidin-2-yi}-ethanol,
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1R-{4-{4~{4-sopropoxy-6-methyi-{1,3,5]trlazin-2-y1)-3R,5S-dmethyt-piperazin-1-yi}-
pyrimidin-2-yi}-ethanoi,
1R<{4-[3R,55-dimethyl-4-{4-phenyH{1,3,5]triazin-2-yi)}-piperazin-1-yil-pyrimidin-2-yi}-
ethanal,
1R-{4-[4-{4-hydroxymethyl-6-methoxy{1.3,5]inazin-2-y1)-3R,5S-dimethyl-piperazin-1-
yij-pynmedin-2-yf}-athanol,
1R-{4-]4-{4-sopropaxy-6-methoxy-{1,3,5)iriazin-2-y1)-3R,58-dimethyl-piperazin-1-yi}-
pynmudin-2-yi}-ethanol,
1R~{4-{4~{4-Isopropy{1,3,5}irlazin-2-yi)-3R,5S-dmaethyi-piperazin-1-yi}-pyrimidin-2-
yi}-ethanol,
1R-{4-14-(4-ethyl-B-methoxy{1,3,5)inazin-2-yi}-3R,55-dimethyl-piperazan-1-yi}-
pynmedin-2-yi}-ethanol,
1R-{4-{4-(46-dimethyl-pynmidin-2-y1)-2R,6S-dimethyl-piperazin-1-yl}- pynmidin-2-yi)-
athanol,
1R-{4-{4-{4-hydroxymethyl-6-methyl-pynmidin-2-yi}-2R 6 S-dimetivyt-piperazin-1-yi}-
pyrimidin-2-yf}-ethanol,

1R-{412R,6S-dImethyl-4-(4-[1,2 4}triazol-1-y+-pyrimidin-2-yi)-piperazn-1-y{}-pyrimidin-
2-yi}-sthanol,
1R{4-{4(2.6-dmethyl-pyrimidin-4-yi}-2R,6S-dimethyi-piperazin-1-yi-pyrimidin-2-)-
ethanol,
1R-{4-{4-[2<{1R-hydroxy-ethyl}-pynmidin-4-yi}-2R,8S-dimethyi-piparazin-1-yi}-
pymmidin-2-yl)-sthanol,
1R-{4-[4-(2-hydroxymethyl-8-methyl-pyrimidin-4-vi)-2R,8S-dimethyl-ptperazin-1-vij-
pynmidm-2-yf}-ethanol,
1R-{(4-{4-[2<{13-hydroxy-ethyl)-pyrimidin-4-yi-2R,8S-dimethyl-piperazin-1-yi}-
pynmidin-2-yl}-ethanol,
18-{4-{4-{2-(1R-hydroxy-ethyl)}-pynmidin-4-yi}-2R,8S-dimsthyl-piperaan-1-yi}-
pynmudin-2-yi}-ethanol,

1{4-{4-(2-acetyl-pynmdin-4-y1)-2R 6S-dimethyl-piperazin-1-yil-pyrimidin-2-y1)-
ethanone;

1RS-{4-{4-]2«{ 1RS-hydroxy-ethyl)-pyrimidin-4-y1}-2R,85-dmethyl-plperazin-1-yi}-
pyrimidin-2-yi)-ethanoal,

(4-{4-{2-{1R-hydroxy-ethyl)-pyrimidin-4-y1}-3R 5S-dimethyl-piperazin-1-yl}-pyrimdin-2-
yl)-sthanone,

s9
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1R-{4{2R,8S-dmethyl-4-{2-morpholin-4-yl-pyrimin-4-yi}-piperazin-1-y{]-pyrinudin-2-
yi}-ethanoal,
1R-{4-{2R,6S-dimethyl-4-[2-(4-mathyl-piperazin-1-yl}-pynmidin-4-yi}-piperazn-1-yi}-
pynmidin-2-yf}-ethanol,
1R-{4-{2R,6S-dimethyl-4-(2-{1,2.4)tnazol-1-yi-pynmidm-4-yi}-piperazn-1-yij-pyrmidin-
2-yl}-ethanol;
1R-{4-{4-[2-(1R-hydroxy-ethyl)}-pynmidm-4-y{]-2R,6R-dimsthyi-piperazm-1-yi}-
pyrimidin-2-yl)-ethanol,
1R-{4-{4-{2-(4-sthyl-piperazin-1-yi}-pyrimudin-4-yi}-2R,6S-dimethyl-plperazn-1-yi}-
pyrimidin-2-y!)-sthanol,
1R-(4-{2R,6S-dimethyl-4-{2-(4-methyl-imudazol-1-yi}-pynmidin-4-yl}-piperazin-1-yi}-
pynmdin-2-yl)}-sthanol,

1R-(4-{4-]2(2 4-dimethyHmidazol-1-yl}-pyrimidin-4-yf]-2R,8S-dimethyl-piperazin-1-
yl-pynmidin-2-yi)-ethanol,

1R4{4-{2R,8S-dimethyl-4-{4-morphalin-4-yi{1,3 Sltnazin-2-yl}-piperazin-1-yi}-
pynmidin-2-yi}-ethanol,
1R-{4-[4-(4-methoxy-6-methyl-{1,3,5]nazin-2-y1)-2R,6S-dimsthyl-piperazm-1-yi}-
pynmdin-2-yl}-ethanol,
1R-{4-{4-(4,6-dimethoxy-{1,3,5]triazin-2-yi)}-2R,8S-dimethyl-piperazin-1-yl}-pyrimidn-
2-yll-ethanol,

1R{4{2R,65-dimethyl-4-(4-phenyH[1,3 5linazm-2-yl)-piperazin-1-yi}-pyrimidin-2-yi}-
ethanol,
1R+{4{4~(4-hydroxymethyi-6-methyl-pyrimidin-2-y1)-3S-methyl-plperazin-1-yi}-
pyrimidin-2-yi}-ethanol,
1R-{4{4-(2-hydroxymethyl-pynmidin-4-yi}-3S-methyl-pipsrazin-1-yl}-pynmidin-2-yi}-
sthanol,
1R-{4-{4-(2-hydroxymethy}-8-msethyl-pyrimidin-4-yi)-3S-methy-pperazin-1-vil-py-
nmidin-2-yi}-ethanol,
1R-{4-(3S-methyl-4-oxazolo[5,4-bjpyridin-2-yi-piparazin-1-yi)-pyrimidin-2-yil-ethanol,
1R{4-(38-methyl-4-oxazolo]4, 5-b]pyridin-2-yi-piperazin-1-yi}-pynmudin-2-yl}-ethano;
1R44-(3S-methyl-4-quinoxalin-2-yi-pipsrazin-1-yi)-pyrimidin-2-yi}-ethanol,
1R-{4-{4-(4,6-dimethyl-{1,3,5]triazin-2-yi}-3R.5S-dimethyt-piparazn-1-yi-yrimidin-2-
yl}-ethanol,
1R-{4-{3R,55-dmethyl-4-(4-methyi-8-phenyt{1,3,5]triazin-2-)-plperazin-1-
yllpyrimidin-2-yf}-ethanol,

&7
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1R-{4-{4-(4-cyclopropyH{1,3,5]iriazin-2-y1)}-3R,55-dimathy+-piperazin-1-yil-pyrimidin-2-

yil-ethanol,
1R-{4-{4-(4-cyclopropyH1,3,5]triazin-2-yl)-2R,6S-dwnethyl-piperazn-1-yl-pynmidin-2-
vi}-ethanol;
1R-{4-{4-{4,6-dimethyi-{1,3,5]trlazin-2-y1}-2R 6 S-cimethyl-piperazin-1-yil-pynmidin-2-
vi}-ethanol,
1R-{4-]4-(4-hydroxymethyl-6-phenyH{1,3,5]iriazin-2-y1)-2R, 6 S-dimethyl-piperazin-1-
yil-pynmudin-2-yf}-ethanol,
1R<{4-]4-{4-methoxy-6-methoxymethyl-{1,3,5}thazin-2-y1)-2R,6S-dimethyl-piperazm-1-
yi-pynmidin-2-yl}-ethanol,
1R-{4{2R,85-dimethyl-4-(4-meathyl-[ 1,3, 5]tnazin-2-yi)}-piperazin-1-yi]-pynmidin-2-yi-
ethanol,
1-{4-{4-(2-acetyl-pynmidin-4-yi}-2R*,6S"-dimethyl-piperazin-1-yi}-pynmidin-2-yi}-
ethanone,
1=(-4-{4-2-{1R-hydroxy-ethyl}-pyrimidin-4-y{}-2R,6S-dimethyl-piperazin-1-yf}-
pynmidin-2-yl)-sthanons,
1R-{4-{4{4-methoxymethyi-6-phenyl-[1,3,5-nazn-2-yi)-2R,8S-dimethyl-piparazin-1-
yilpynmidin-2-yi}-ethanol,
(4-{4-[2-{1R-hydroxy-ethyl}-pynmdin-4-y{}-2R,5S-dmethyl-plparazin-1-yi}-pyrimudin-2-
yl)-ethanol, 18~(4-{4-{2-(1R-hydroxy-ethyl)-pyrimidin-4-yi}-2R,8S-dimethyi-piperazin-
1-yi}-pynmidin-2-yi)-athanol, a prodrug thereof or a pharmaceutically acceptable saft
of sald compound or said prodrug

12 A pharmaceutical cornposition of claim 11 wherein sald compound of
Formula | 1s selected from 1R-{4-{4-(2,6-dimethyl-pynmidin-4-yi}-2R,65-dmathy}-
piperazn-1-yil-pynmidin-2-yf}-ethanol, 1R-{4-{4-[2-{1R-hydroxy-ethyl)}-pyrmidm-4-yi}-
2R ,85-dmethyl-piperazin-1-y{}-pyrimudin-2-yi}-ethanol, 1R-{4-[4-(2-hydroxymethyi-6-
methyl-pynmidin-4-yi)-2R,8S-dimethyl-piperazin-1-yll-pynmidm-2-yf}-ethanol, 1R-{(4-
{4-2<(15-hydroxy-ethyl}-pynmudin-4-yil-2R,6S-dimethyl-piperazin-1-yi}-pyrimidin-2-y)-
ethanol, 1S-(4-{4-{2-(1R-hydroxy-ethyl}-pyrimidin-4-yi}-2R,6S-dmnethyl-piperazin-1-
yl-pynmidin-2-yl)-ethanol, 1-{4-[4-{2-acetyl-pynmidin-4-y1)-2R,6S-dimethyl-piparazin-
1-yi}-pyrimidn-2-yl}-ethanone, 1RS-{4-{4-{2-1RS-hydroxy-sthyl}-pyrimidm-4-yi}-
2R,6S-dimethy-piperazin-1-yi}-pynmidin-2-yi)-ethanol, (4-{4-[2-(1R-hydroxy-ethyi)-
pyrimidmn-4-yi]-3R,5S-dimethyi-piperazin-1-yi}-pynmidin-2-yi)-ethanone; 1R-{4-
[2R,85-dmethyt-4-{2-morpholin-4-yi-pynmidin-4-yl)-prperazin-1-yil-pyrinudin-2-yi}-
ethanol, 1R-(4-{2R,65-dmethyl-4-{2-(4-methyl-piperazn-1-yi)-pyrimidin-4-yi}-
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piperazin-1-yl}-pynmidin-2-yl)-sthanal; 1R-{4-{2R,8S-dimethyl-4-{2-[1,2 4]inazol-1-yi-
pynmidin-4-yi)-plperazin-1-yl}-pyrimidin-2-yi}-ethanol, 1R~{4-{4-{2-(1R-hydroxy-ethyl)-
pyrimldin-4-yi]-2R ,6R-dmethyl-piperazin-1-yi}-pynmidin-2-yi)-ethanol, 1R-(4-{4-[2-(4-
sthyl-mperazin-1-yi}-pynmidin-4-yi}-2R,6S-dimethyl-piperazin-1-yf}-pyrimidin-2-y1)-
ethanol, 1R-{4-{2R,8S-dimethyl-4-{2-{4-meathyl-midazol-1-yi}-pynmidin-4-yi}-
plpemaln-1 -yi-pynmidin-2-yi)-ethanol, 1R{4-{4-{4-cyclopropyH1,3,5]triazin-2-yl)-
2R, 65-dimethyl-piperazn-1-yi}-pynmidin-2-yi}-ethano!, 1R-{4-[4-{4,6-dimethyl-
[1,3,S]triazin-2-y1}-2R, 6 S-dimethyl-piperazin-1-yi}-pynmidin-2-yf}-ethanal, 1R-{4-f4-(4-
hydroxymethy-6-phenyH{1,3,5]trlazin-2-y1)-2R, 6 S-dimethy-piperazin-1-yij-pynmudin-
2-yl}-ethanol; 1R-{4-[4-(4-methoxy-8-methoxymethy{1,3,5)trlazn-2-vi)-2R,68-
dmethyl-piperazin-1-yl}-pyrimidin-2-y{}-ethanol; 1R-{4-{2R.6S-dimethyl4-(4-mathyi-
[1,3,5}ria2n-2-yl)-pipsrazin-1-yi}-pyrimdin-2-yi-ethanol, and 1R<(4-{4-{2-{2.4-
dimethylmidazol-1-yi}-pyrimidin-4-yi]-2R 8 S-dimethyl-piperazin-1-yl}-pyrimdin-2-)-
ethanol, a prodrug thereof or a pharmacsuhcally accaptable salt of sald compound or
saxd prodrug

13 A phamaceutical composition of daim 12 whersin saxd GABA agonist
s muscimol, progabide, riluzole, badofen, gebapentin, vigabatrin, vaiprow acid,
tagabine, lamotrigine, pragabalin, phenyloin, carbamazepine, topiramate, a prodrug
thereof or a pharmaceutically accaptable salt of sald GABA agonist or sald prodrug

14 A phamaceutical composttion of claim 13 wherein said GABA agonst
is gabapentm, tagabine, lamotrigine, phenytoin, carbamazapine, topiramate and
pregabalin, & prodrug thereof or a pharmaceutically acceptabie salt of said GABA
agonist or sard prodrug

15  The use of a pharmaceutcal composition of daim 1 m the
manufacture of a medicament to treat a condition which presents with diabetic
complications in a mammal
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COMBINACION DE AGONISTAS DE GABA E
INHIBIDORES DE SORBITOL-DESHID NASA

Esta invencién se refiere a combinaciones farmacéuticas de un agonista de
acido y-aminobutinco (GABA), un profdrmaco del mismo o una sal farmacéuticamente
aceptable de dicho agonista de GABA o de dicho profidrmaco, y un inhibidor de
sorbitol-deshidrogenasa (SDI), un profdrmaco del mismo o una sal farmacéuticamente
aceptable de dicho SDI o dicho profdrmaco, astuches que contienen tales combinacio-
nes y métodos de uso de tales combinaciones para tratar mamiferos, incluidos los
seres humanos, que padecen complicaciones ds la diabetes tales como, entre otras,
neuropatfa diabética, nefropatla diabética, cardiomiopatia diabética, rettnopatia
diabética, microangiopatia diabética, macroangiopatia diabédtica, cataratas o ulceras
de los pies. Esta Invencion se refiere también a combinaciones de aditivos y sinérgicas
de un agonista de GABA, un profarmaco da! mismo o una sal farmacéuticamente
aceptable de dicho agonista de GABA o dicho profdrmaco y un SDI, un proférmaco
del mismo o una sal farmacéuticamente aceptable de dicho SDI o dicho profdrmaco,
por lo qua estas combinacionss de aditivos y sinérgicas son Gtiles en el tratamiento
de mamiferos, incluidos los seres humanos, que padecen complicaciones de la
diabatas tales como, entre otras, neuropatia diabética, nefropatia diabética,
cardiomiopatfa diabética, retinopatia diabética, microangiopatia diabética, macroangio-

patia diabética, cataratas o ulceras de los pies.

CEDE; VE

GABA es el principal neurotransmisar inhibidor en el sisteama nervioso central
de los mamiferos. Sus receptoras han sido clasificados en dos tipos principales. El
subtipo de receptores de GABA més destacable, el raceptor GABA 4, 88 un canel de
iones cloruro, hgando-dependiente, que ae abre después de la liberacién de GABA por
las nauronas presindpticas Un segundo receptor, el receptor GABAg, s un miembro
de la famila de receptores acoplados a las proteinas G, vinculado tanto a rutes
bioquimicas como a la reguiacién de ios canales ibnicos (Goodman y Giiman's The
Pharmacological Basis of Therapeutics, McGraw-Hill, New York, New York, 9" edicién
{19986)

Al dejar pasar los 1ones cloruro nagatives (CI7) al interior de células, GABA
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inhibe la hberacidn presindptica de neurotransmisores debido a un pulso de
polarizaciébn a voltaje positivo Tal inhibicidn es extremadamente comin pueden
encontrarse recaptores de GABA en 80-80% de neuronas del sistema nervioso
central Los subtipos de receptores de GABA pueden sar activados por la toxina de
las setas, muscimol, {en GABA ) asl como el aminoécido antiespasmédico baclofeno
{GABAR). Estos compuaestos imitan directamante la accién de GABA en el receptor.
La faciitacién alosténica de los receptores de GABA ocurre en varios sitios bien
diferenciados, los compuestos que se unen alll se utiizan como sedantes y
ansioliticos. La progabida es un profdrmaco que se descompone en GABA después de
atravesar la barrera hamatoencefélica an el sistema nervioso central Vigabatnn
(gamma-vinil-GABA} promueve la unién de GABA por inhibicién de GABA-aminotrans-
ferasa (GABA-T), la enzima responsable de la degradacién de GABA en la sinaps:s.

Los agonistas de GABA bien conocidos en la técnica incluyen muscimoal,
progabida, riluzol, baclofeno, gabapantina {(Neurentin®), vigabatnina, dcido valproico,
tiagabina (Gabitril®, lamotnigina (Lamictal®), pregabaling, fenitoina (Dilantin®),
carbamazepina {Tegretol®), topiramato (Topamax®) y anélogos, derivados, proférma-
cos y sales farmacéuticamente aceptables de estos agoniatas de GABA Los expertos
en la técnica, a la vista de esta descripcién, apreciarén que otros agonistas de GABA
son también Gtiles en la combinaciones, composiciones farmacéuticas, métodos y
estuches de esta invencién Se ha descrito que los agonistas de GABA son (itiles en
la terapia anticonvulsionante para trastornos del sistema nervioso central tales comoe
epilepsia, corea de Huntington, 1squemia cerebral, enfermedad de Parkinson,
disquinesia tardfa y espasticidad Se ha descrito también que los agonistas de GABA
son titiles como antidepresivos, ansioliticos y antipsicéticos Ademdés, se ha descrito
que los agonistas de GABA tienen utiidad en el tratamiento de dolor.

S Ao et al., Metabohsm, 40, 77-87 {1991) han demostrado que ocurre una
mejoria funcional significativa en los nervios de ratas disbéticas (basada en la
velocidad de conduccién nerviosa) cuando se hacen descender farmacolégicamente
los nivales de fructosa en los nervios, y que dicha mejoria esté relacionada mas
estrachamente con la disminucidn de fructosa en los nervios que con la disrminucién
de sorbitol en los nervios Se ha informado acerca de resultados similares por N E.
Cameron y M A Cotter, Diabatic Medicing, 8, Suppi. 1, 36A-36A {1891) En estos
dos casos, se produjo descenso del nivel de fructosa en los nervios utihizando dosis
relativamente altas da inhibidores de aldose-raductasa, que inhiben la formacién de
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sorbitol, un precursor de fructosa, a partir glucosa via la enzima aldosa-reductasa.
Las Patentes dae los EE.UU Nos 6 728 704 y b 866 578, ambas dal mismo

cesionario, que se incorporan aqul como referencia, describen compuestos de Férmula
A,

R’\N,R‘
R
NN
I
Rl N/J\R1

an que los grupos R1 aRPenal compuesto de Férmula A se definan como ae describe
an ellas. Ademaés, la Patente de EE.UU 5 728 704 describe que los compuestos de
sorbitol-deshidrogenasa tienen utilidad en el tratamiento de complicaciones de |a
diabetes

La Solicitud de Patente Internacional con el ndmero de publicacién WO
00/69610, del mismo cesionano, que se incorpora aqul como referencia, descrnbe

compuestos de férmula

an que los grupos R1aR3enal compuesto de Férmula | e definen como se describe
en ella Esa solicitud descnbe que los compuestos de Férmula 1 tienen utihdad en e/

30 tratamuento de complicaciones de la diabates.

COMPENDIO DE LA INVENCION
Esta invencién se reflere a composiciones farmacéuticas, que comprenden.
a. una cantidad de un agonista de GABA, un profarmaco del
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mismo o una sal farmacéuticamenta aceptable de dicho agonista de GABA o dicho
profdrmaco,

b una cantidad de un SDI, un proférmaco del mismo o una
sal farmacéuticamente aceptable de dicho SDI o dicho profdrmaco, y, opcionalmente,

c un vehliculo, excipienta o diluyente farmacéuticamente
aceptable

Esta invencién se refiera también a estuches para producir un efecto
terapéutico en un mamifero, que comprenden

a una cantidad de un agonista de GABA, un profdrmaco del
mismo o una sal farmacéuticamente aceptable de dicho agonista de GABA o dicho
proférmaco, y un vehiculo, excipients o diluyente farmacéuticamente aceptable en una
pnmera forma de dostficacidn unitana;

b una cantidad de un SDI, un proférmaco del mismo o una
sal farmacéuticamente aceptable de dicho SDI o dicho profdrmaco, y un vehiculo,
excipiente o diluyente farmacéuticamente aceptable en una segunda forma de
dosificacién unitana, y

c. un envase.

Esta invencién se refiere también 8 métodos para tratar a un mamifero en
necesidad de tratamiento tarapéutico, que comprenden admimstrar a dicho mamifero

{a) un cantidad de un primer compuesto, sisndo dicho primer
compuesto un agonista de GABA, un proférmaco del mismo o un sal farmacéutica-
mente acaptable de dicho agonista de GABA o dicho profdrmaco; vy

(b) una cantidad de un segundo compuesto, siendo dicho
segundo compuesto un SDI, un profdrmaco del mismo o una sal farmacéuticamente
aceptabla de dicho SDI! o dicho profdrmaco;
en que dicho prnimer compuesto y dicho segundo compuesto se administran cada uno,
opcional e ndependientemente, junto con un vehiculo, excipienta o diluyente
farmacéuticamente aceptable

Esta invencidn se refiere también a métodos para tratar a un mamifero en
necesidad de tratamiento terapéutico, que comprende administrar a dicho mamffero
una composicién farmacéutica que comprande

{a) una cantidad de un pnmar compuesto, siando dicho primer
compuesto un agonista de GABA, un proférmaco dal mismo o un sal farmacéutica-
mente aceptable de dicho agomsta de GABA o diche proeférmaco; y
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{b) una cantidad de un segundo compuesto, siendo dicho
segundo compuesto un SDI, un profdrmaco del mismo o una sal farmacéuticamente
aceptable de dicho SDI o dicho profdrmaco, y, opcionalmente,

(c) un vehiculo, excipiante o diluyente farmacéuticamente
aceptable

Los métodos de esta invencidn inciuyen el tratamiento terapéutico de
complicaciones de la diabetes Las complicaciones de la diabetes que se pueden tratar
por los métodos de esta invencién incluyen, entre otras, neuropatia diabética,
nafropatia diabética, cardiomiopatia diabética, ratinopatia diabética, microangiopat(a
diabética, macroangiopatia diabética, cataratas y Ulceras de los pies. Los seres
humanos son los mamiferos especiaimente prefendos que son tratados por los
métodos de esta Invencién.,

Los SDI preferidos para uso en ilas combinaciones, composiciones farmacéut:-
cas, métodos y estuches de esta invencién son compuestos de Férmulas |,

profdrmacos de los mismos y sales farmacéuticamente aceptables de dichos
compuestos y dichos profdrmacos, en la que:

R es formitlo, acetilo, propionilo, carbamoflo o -C(OHIR4R5,

R4 Y Rs son cada uno independientemante hidrégano, metilo, etilo o hidroxi-alquilo
{C4-C3k

RZ es hidrégeno, alquilo (C41-C4) o alcoxi {C1-Cy);

R es un radicai de férmula
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en la que dicho radical de férmula RI® gst4 sustituido adicionaimente en el anilio con
R8, r7 y RB;

dicha radical de férmula R3P esté sustituide adicionalments en el anillo con R 8, R18
y R20;

G, 6! y G2 se toman separadamente y cada uno de ellos es hidrégeno y RS es
hidrégeno, alquilo (C4-Cy4). alcox: (C4-C4)-carbonilo, alcox {C4-C4)-slquilo (C4-Cy).
hidroxi-alquilo {C1-C4) o fenilo opcionalmente sustituido independientementa con
hasta tres sustituyentes hidroxi, halo, hidroxi-alquilo {C4-Cy4), alcoxi (C4 -C4)-alquilo
(C4-C4), alquilo (C4-C4)} o alcox: {C1-C4), donde dicho alquile (C4 -C4) en la definicion
de R y dicho alcoxi {C4-C4) en la definicién de R® estén opclonal @ indepandiente-
mente sustrtuidos con hasta cinco &tomos de fidor; rR7 Y R8 son cads uno,
independientaments, hidrégeno o alquilo (C4-Cg4l, 0

Gy a1 se toman juntos y son alquileno {C4-Cq) ¥ He. H7. r8 y G son hidrégeno; o
gl Y G2 se toman juntos v son alquileno (C4-C3} ¥ Ro. H7. RS y G son hidrégeno,

qes 061,

X es un enlace covalents, -(C=NR'0)-, oxicarbonilo, vinileniicarbonilo, oxialquilenl

(C1-C4)-carbonilo, alquilanil (C4-C4)-carbonilo, alquenil (Ca-c4l-carbonllo, tioalquitenil
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{C4-C4)-carbonilo, vinilemisuiforiio, sulfinil-alquilenil (C4-Cg4)-carboniio, sulfonil-
alquilanil (C4-C4)-carbomlio o carbonil-alquilenil (CO-C4)-carbunllo: donde dichos
oxialquilenil (C4-C4)-carbonilo, aiquilerdl {C4-C4)-carbonilo, alquenil {C3-C4)-carbonilo
y tioalquilenil {(C4-C 4)-carbonilo en |la definicién de X estén cada uno de ellos opcional
e independientemente sustituidos con hasta dos grupos alquile {C4-Cy4), bencilo o Ar;
estando dicho vinilenilsulfonilo y dicho vinilenilcarbonilo en la definicion de X
opcionalmente sustituidos independientementa en uno o dos carbonos de vinidenilo
con alquilo (C4-C4), bencilo o Ar, y estando dicho carbonil-alquilenil (C-C 4)-carbonilo
en la definicién de X opcionalmente sustituido independientemente con hasta tras
grupos alquillo (C4-C4)}, bencilo o Ar,

R10 g5 hidrégeno o alquilo (C4-Cy):

RI es cicloalquilo (C3-C+), Ar‘-alqunlemlo (Co-Cg) o alquilo (C4-Cg) opcionaimente
sustituido con hasta cinco d&tomos de fldor, con la condicién de qua cuando g = O y
X sea un enlace covalente, oxicarbonilo o alquilenii (C4-C4)-carbonilo, entonces r?
no sea alquilo (C4-Cg);

Ary Ar1 son, independiantemente, un anillo compietamente saturado, parcialmente
saturado o completamente nsaturado, de cinco a ocho miembros, que tiene
opcionaimente hasta cuatro heteroétomos selaccionados independisntemente sntre
oxigeno, azufra y nitrégeno, o un anillo bicfchico que conste de dos anilloa condenaa-
dos, indepandientemente parcialmente saturados, completaments saturados ©
completamente insaturados, de cinco a sietea miembros, tomados independientemants,
que tienen opcionaimente hasta custro heterodtomos seleccionados independiente-
mente entre nitrégeno, azufre y oxigeno; o un anillo tnciclico que consta de tres
anillos condensados, indapendientemente parciaimente saturados, completamente
saturados o completamente insaturados, de cinco a sistea miembros, tomados
independientamente, que opcionaimente tienen hasta cuatro haeterodtomos selecciona-
dos independientemente entre nrtrégeno, azufre y oxigeno, temendo dicho anillo
monociclico, biclclico o triclclico parcialmante saturado, completamenta saturado o
completaments insaturado, uno o dos grupos oxo como sustituyentes en carbono o
uno o dos grupos oxo como sustrtuyentes en azufre:

Ary Ar1 estén opcional e iIndependlentemente sustituidos en carbono o nitrégeno, an
un anillo s el resto @8 monociclico, en uno o ambos anillos s1 el resto es biclclico, o
en uno, dos o tres anillos s el resto es triciclico, con hasta un total de cuatro
sustituyentes seleccionados independientemente entre R1 1, R1 2, r13 Y R1 4, donde



10

15

20

25

30

2

R". R12. r13 Y R14 se toman cada uno separadamente y son cada uno, indepen-

dientemente, halo, formilo, alcoxi (C1-Cgl-carbonilo, alquilenil {C4-Cgl-oxicarbonilo,
alcoxi (C4-Cql-alquilo (C4-Cy), C{OH)F!'I BRr1 5, naftila, femlo, imidazolile, pindilo,
tnazolilo, morfolintlo, alquil {Cy-C4}-sulfamollo, N-alquil {Co-C4)-carbamoflo, N,N-di-
alquil (C4-C4)-carbamoilo, N-feniicarbamofto, N-alquil (C 1-C4)-N-fenilcarbamoflo, N,N-
difenticarbamoflo, alquil {C4-C4)-carbonilamido, cicloalquil (C3-C+)-carbonilamido,
fenilcarbonilamido, pipendinilo, pirrolidinilo, piperazinilo, ciano, bencimidazolilo, amino,
anihno, pinmidilo, oxazolilo, 1soxazolilo, tetrazollo, tiemlo, tiazolifo, benzotiazolilo,
pirrolilo, pirazolilo, tetrahidroquinolilo, tetrahidroisoquinolilo, benzoxazolilo, pindazmilo,
pindiloxi, pindilsulfanilo, furanilo, 8-glquil {C4-C4)-3,8-diaza[3.2.1]biciclooctllo, 3,b-
dioxo-1,2,4-tnazinilo, fenoxi, tiofenoxr, alquil {C4-C4)-sulfanilo, alquil (C4-C4)-
sulfonilo, cicloalquilo {C3-C5), alquilo (C4-C4) opcionalmente sustituido con hasta
cinco &tomos de fidor o grupos alcoxi {C4-C4) opcionalmente sustituidos con hasta
cinco &tomos de fldor; estando dichos naftilo, ferilo, pindilo, piperidinilo, baneimidazo-
lilo, pinmudilo, tienilo, benzotiazolilo, pirrolilo, tetrahidroquinolilo, tetrahidroisoquinolilo,
banzaxazolilo, pindazinilo, pindiloxi, pindisulfanilo, furanilo, tiofenoxi, anilino y fenoxi
en la definicién de H". R12. r13 Y R4 opcionalmente sustitiidos con hasta tres
sustituyentes seleccionados independientementa entre hidroxi, halo, hidroxi-alquilo
{C4-C4), alcoxi (C4-C4)-alquiio (C4-Cy4), alquilo {C4-C4) opcionaimente sustituido con
hasta cinco dtomos de fiGor y grupos alcoxi {C4-C4) opcionalmente sustrtuido con
hasta cinco &tomos de flGior, estando dichos imidazolilo, oxazollo, 1soxazolilo, tiazolilo
y pirazolilo en la definicién de r11 . R12, r13 Y R14 gstén opcionalmente sustituidos
con hasta dos sustituyentes seleccionados independientemente entre hidroxi, halo,
hidroxi-alquilo (C4-Cy4), alcoxi {C4-C4)-alquilo (C4-C4), alquilo {C4-Cy) opcionalmente
sustituido con hasta cinco tomos flior y alcoxi {C4-C4) opcionalmente sustituido con
hasta cinco &tomos de flior, estando dicho morfalinilo en la definicién de r11, R12,
r13 \'} pr14 opcionalmante sustituido con hasta dos sustituyentes seleccionados
independiantemente entre alquilo {C4-C4), estando dicho pirrohdinilo en la defimcién
de R". R12. R13 Y R14 opcionalmente sustituido con hasta dos sustituyentes
seleccionados independientemente entre hidroxi, hidroxi-alquile (C4-C3), alcox (Cy-
C4)-alquilo {C4-Cy), alquilo {C 1-C4) opcionaimente sustiturdo con hasta cinco dtomos
de fidor y alcoxi (C4-C,4) opcionaimente sustituido con hasta cinco dtomos de fidor;
estando dicho piperazinilo en la definicién de H". 312. r13 Y r14 opcionalmante

sustituldo con hasta tras sustrituyentes seleccionados independisntemente entre alcoxi
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{C4-C4l-alquilo (C4-C4), hidroxi-alquilo (C4-C3), fenilo, piridilo, alquil {Co-Cal-
sulfamollo, alquilo {C4-C4) opcionalmente sustituido con hasta cinco 4tomos de fidor
y alcoxi ¢C1-C4l opcionalmente sustituido con hasta cinco dtomos de flior, estando
dicho triazolilo en Ia definicion de R 1. R1 2, r13 Y r14 opcionaimente sustituido con
hidrox), halo, hidroxi-alquilo (C1-C4l, alcoxi |C1-C4)-alqmlo (C1-C4), alquilo |C1-C4I
opcionalmente sustituido con hasta cinco &tomos de fitior y alcoxi (C1-C4) opecional-
mente sustituido con hasta cinco 4tomos de filior; estando dicho tetrazolilo en la
definicién de R11 ' R1z. r13 Yy r14 opcionalmante sustituido con hidroxi-alquilo (Co-
C3) o alquilo {C4-C4} opcionalmente sustituido con hasta cinco &tomos de fldor; y
dichos fenilo y pindilo que estdn opcionalmente sustituidos en piperazina en la
definicion de R1 1. H12. r13 Y R4 estan opcionalmente sustituidos con hasta tres
hidroxi, halo, hidroxt-alquilo (C4-C4). alcoxi {C4-C4)-alquilo {C4-C4), alquilo {C4-C4)
opcionalments sustituido con hasta cinco &tomos de fldor y alcoxi {(C4-C4) opcional-
mente sustituido con hasta cinco 4tomos de fldor; o
r11 " H12 se toman juntos en los Atomos de carbono adyacentes y son
-CH40C(CH3),0CH5- u -0-(CH2}p-0-, y r13 Y R14 se toman separadamente y son
cada uno, iIndependientemente, hidrégeno o alquilo (C4-Cg4),
pes1,263;
rib y R16 e toman separadamente y cada uno de ellos es independiantemente
hidrégeno, alquilo (C¢-C4) opcionalmente sustituido con hasta cinco 4tomos de fiGor;
oR10 Y R‘e se toman separadamente y R16 g9 hidrégeno y R16 o5 cicloalqulio (C3-
Cg). hidroxl-alquilo {C4-C3), fenilo, pindilo, pinmidilo, tienilo, furamilo, tiazolilo,
oxazolilo, imidazolilo, benzotiazolilo o benzoxazollo; o R15 y R16 ge tomen juntos y
son alquileno (C3-Cg),
Ga, gt Y GP e toman separadamente y son cada uno hidrdgeno; r es O; R18 o5
hidrégeno, alquilo {C4-C4), alcoxi {C4-C4)-carbonilo, alcox: {C1-Cg4)-alquilo (C4-Cq),
hdroxi-alquilo (C4-C4) o fenilo opcionalmente sustituido independientemente con
hasta tres grupos hidroxi, halo, hidroxi-alquilo (C1-C 4}, alcaxi (C4-C4)-alquilo (C4-Cpy),
alquilo (C4-C4) o alcoxi {(C4-C4), donde dicho alquilo (C4-C4) en Ia definicién de R6
y dicho alcox: {(C1-C4) en la defimicidn de R® estdn opcional @ independiantemente
sustituidos con hasta cinco dtomos de fltor; y R19 Y R20 son cada uno, independien-
temente, alquilo (C4-C4), 0
Ga. a4 Y G se toman separadamente y cada uno de ellos hidrégeno; res 1; R18 g8
hidrégeno, alquilo {C4-C4), alcoxi (C4-C4)-carbonilo, alcox: {C4-Cy4l-alquilo (C4-Cy),
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hidroxi-alquile (C4-C4} o fenilo opcionalmente sustituido independientemente con
hasta tres grupos hidroxi, halo, hidroxi-alquilo {C1-C4), alcoxi (C1-C4)-alquilo (C4-C4),
alquilo (C4-C4) o alcoxi (C1-C4), donde dicho alquilo {C1-C4) en la definicion de Ry
dicho alcoxi (C1-C4) en la definicién de RE estan opcional & indepsndientemente
sustituidos con hasta cinco 4tamos de fldor; y R19 Y R20 son cada uno, independien-
temente, hidrégeno o alquilo (C4-C4), 0

a3 Y G4 se toman juntos y son alquileno {C4-C3), res 06 1,y R18, “19_ R20 Y G5
son hidrégeno, o

a? Yy GP se toman juntos y son alquileno (C4-Cg),res06 1,y Hw. 319. R20 Y 63
son hidrégeno;

R17 es SO,NRZ1R22, CONR21R22, aicoxi (C4-Cgl-carbonilo, alquil (C4-Cgl-
carbonilo, Arz-carbomlo, alquil {C4-Cgl-sulfonilo, alqut (C4-Cgl-sulfiniio, Ar2-aulfonilo,

-11 -

Ar-sulfinilo y alquilo {C4-Cg),

r21 Y R22 3¢ tomen saparadamente y cada uno de ellos se selecciona indepandiente-
mente entre hidrégeno, alquilo {C4-Cg), cicloalquilo (Cq-Coly Arz-alqullanllo (CoCa):
o

r21 Y R22 gq toman junto con el &tomo de nitrégeno al que estén urnidos para formar
azetidinilo, pirrolidinilo, piperidinilo, piperazinilo, morfolinfo, azepinilo, azabiciclo-
(3.2.2 Inonanilo, azabiciclo[2.2 1]heptilo, 8,7-dimdro-6H-dibenzoic,elazepinilo,
1,2,3,4-tetrahidroisoguinolilo 6 6,8,7,8-tetrahidropindal4, 3-dIpirimidilo; estando dicho
azetidinillo en la definicién de R21 Y p22 opcionalmente sustituido independientemente
con un sustituyente seleccionado entre hidroxi, amino, hidroxi-alquilo {C4-C4), alcoxi
(C4-C4l-aiquilo (C1-C4). alquilo (C4-C4) opcionalmente sustituido con hasta cinco
atomos de fidor y alcoxi (C4-C4) opcionaimente sustituido con hasta cinco dtomos de
fidior, estando dichos pirrolidinilo, pipenidinilo, azepinilo en la definicion de r21 \' sz
opcionalmente sustituidos independientemente con hasta dos sustituyentes
saleccionados independientemente antre hidroxi, amino, hidroxi-alquiio {C 1 -Ca4), alcoxi
(C4-C4l-alquilo {C1-C4), alquilo {C4-C4) opcionaimenta sustrtuido con hasta cinco
atomos de fldor y alcoxi (C 1-C,4) opeionalmente sustituido con hasta cinco &tomos de
flGor: estando dicho morfolinilo en la definicidn de r21 Y R22 opcionalmente
sustituido con hasta dos sustituyentes ssleccionados independientemente entre
hidroxi-alquilo (C4-C4), alcoxi (C4-C4)-alquilo (C4-C4), alquilo (C4-C4) opctonalmente
sustitiido con hasta cinco dtomos de fiGor y alcoxi (C4-C4) opcionalmente sustrtuido

con hasta cinco 4tomos de fltior, estando dicho piperazinilo en la definicién de r21



10

16

20

25

30

2. [

Y r22 apcianalmante sustituido independientemente con hasta tras sustituyantes
seleccionados independientemente entre fenilo, pindilo, alcoxi (C4-C4)-carboniio y
alquilo (C4-C4) opcionaimente sustituido con hasta cinco &tomos de flGor, estando
dicho 1,2,3,4-tetrahidroisoquinotilo y dicho $,8,7,8-tetrahidropindo[4,3-d]pinmidiio en
fa definicién de R21 y R22 opcionalmente sustrtuidos independientements con hasta
tres sustituysntes seleccionados Independientemente entre hidroxi, amino, halo,
hidrexi-alquilo {C1-C4). alcoxi (C1-C4)-alquilo {C 1-C4). alquilo {C4-C4) opcionaimente
sustituido con hasta cinco dtomos de flior y alcaxi (C4-C4) opcionalmente sustrtuido
con hasta cinco &tomos de filor, y estando dicho 6,7-dihidro-6H-dibenzol[c,elazepiniio
en la definicion de R21 Y R22 opcionalmentes sustituido con hasta cuatro sustituyentes
seleccionados indepandientamants sntre hidroxi, amino, halo, hidroxi-alquilo (C4 -c4;,
alcoxi {C-C4}-alquilo (C4-Cy4), alquilo {C4-C4) opcionaimente sustrtuido con hasta
cinco &tomos de flior y alcoxi {(C4-C4) opcionaimente sustituido con hasta cinco
dtomos de fltor; dichos pinmidilo, pindilo y fenilo que estdn opcionalmenta sustrtuidos
an dicha piperazina en la definicion de r21 y R22 gstén opcionalmente sustitutdos con
hasta tres sustituyentes seleccionados entrs hidroxi, amino, hidroxi-alqutlo (C-|-C4l,
alcoxi {C4-C4l-alquilo (C4-C4}. alquilo {C4-Cy) opcionaimente sustituido con hasta
cinco 4tomos de fldor y alcoxi {C4-C,4) opcionalmente sustrtuido con hasta cinco
étomos de fllior,

Ar2 se define independientemente como se ha descnto anteriormente para Ar y Ar‘:
dicho Ar? estd opcionalmenta sustituido independientemente como se ha descnito
anteriormente para Ar y Ar1:

R23 es CONR25R28 6 50,A25R28, dande R25 es hidrégeno, alquilo (C4-C4) 0 ArP-
alquilenilo (Cy-Cq4) ¥ R26 o5 Ara-alqmlamlo (Co-C4), con Ia condicién de que cuando
Ar3 es fenilo, naftilo o bifenilo, entonces R no puede ser CONR25R26 gonde R20
es hidrégeno o Ar3 Y R26 as Ara:

R24 a5 hidrégeno, alquilo {C1-C4), alcoxi {C4-C4)-carbontlo, alcoxi {C¢-C4)-alquilo
(C4-C4). hudroxi-alquila {C 1-C,4} o feniio opcionalmenta sustituido independiantemente
con hasta tres grupos hidrox, halo, hidroxi-alquilo {C1-Cg4), alcoxl (C4-C4)-alquilo {C4-
Cg), alquilo {C4-C4) 0 slcoxi (C4-C4), donde dicho alquilo {C4-C4) en la definicién de
Ré y dicho aleoxi (C4-C4) en Ia definicidn de RO estén opcional e independientamente
sustituidos con hasta cinco dtamaos de fidor,

Ar3 se define independientamentea como se ha descrto anteriormente para Ar y Ar":
dicho Ar3 est4 opcionalmente sustituido independientemente como se ha descrito
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anteriormante para Ar y Ar1;

R27 g5 hidrégeno o alquilo (C4-Cg4),
r28 y R29 son cada uno, indepandiantemente, hidrégeno, hidroxi, halo, hidroxi-alquila
(C1-C4). alcoxi (C1-C4)-alquilo (C4-C4). alquilo {C4-C4)} opcionaimente sustituido con
hasta cinco dtomos da fldor, alcoxi (C4-C4} opeionalmente sustituido con hasta cinco
adtomos de fldor, fenilo, pindila, pinmidile, tienilo, furanilo, trazollo, oxazollo, fenoxi,
tiofenoxi, SOZNH3°R31 , CONR3OR31 5 Np30R31 , estando dichos tienilo, pinmidilo,
furanilo, tiazolilo y oxazolilo en la definicién de R28 y R29 opcionaimente sustituidos
con hasta dos grupos hidrox, halo, hidroxi-alquilo (C1-C4), alcoxi (C1-C4)-alquilo {C-
C4). alquilo {C4-C,4) opcionalmente sustiturdo con hasta cinco &tomos de flGor o alcoxi
(C4-C4) opcionaimente sustituido con hasta cinco dtomos de fldor, astando dichos
fenilo, pindilo, fenoxi y tiofenoxi en la definicién de p2s Y r29 opcionalmentea
sustituidos con hasta tras grupos hidroxi, halo, hidroxi-alquilo (C4-C4), alcoxi {C4-Cy4)-
alquilo (C4-Cy4). alquiio {C4-C4) opcionalmente sustituido con hasta cinco &tomos de
fldor o alcoxi {C4-C4) opcionalmente sustituido con hasta cinco &tomos de fidor,
R30 Y R31 son cada uno, indepandientemente, hidrégeno, alquilo (C 1-C4), cicloalquilo
(C3-C5) o fenilo, estando dicho ferilo opcionalmente sustituido con hasta tres grupos
hidroxi, halo, hidroxi-alquilo (C4-C4), alcoxi (C4-C4l-alquilo (C4-C4), alquilo (C4-C4)
opcionalmente sustituido con hasta cinco &tomos de fitior o alcoxi (C4-C4) opcional-
mente sustituido con hasta cinco 4tomoa de flior; o

r30 Y R31 ga toman juntos con el &tomo de nitrégeno al que estén unidos para formar
indolinilo, pirrohidinilo, piperidinilo, piperazinilo o morfolinilo; estando dichos pirrolidimilo
y pipendiniio en la definicidon de r30 Y R31 opcionalmenta sustrtuidos con hasta dos
grupos hidroxi, amino, hidroxi-alquilo {C4-C4), alcoxi {C4-C4)-alquilo (C4-C4), alquilo
(C¢-C4) opcionaimente sustituido con hasta cinco étomos de fidor o alcoxi (C1-C4)
opcionalmente sustituido con hasta cinco §tomos de flGor, estando dichos indolinilo
y piperazinilo en la definicién de R30 Yy p31 opcionalmente sustituidos con hasta tras
grupos hidroxi, amino, hidroxi-alquilo (C4-C4), alcoxi (C4-C4)-alquilo (C4-Cg4), alcoxi
(C1-C4)-carbonilo, alquile (C4-C4) opcionalmante sustituido con hasta einco dtomos
de fluor o alcoxi (C4-C,4) opcionaimente sustituido con hasta cinco Atomos de fldor,
estando dicho morfolinilo en Ia definleién de R30 ' r31 opcionalmente sustrtuido con
hasta dos sustituyentes selaccionados independientemanta entre hidroxi-aiquilo (C4-
C4). alcoxi (C4-Cql)-alquilo {C4-C4), alquilo (C4-C4) opcionaimente sustituido con
hasta cinco 4tomos de flior y alcoxi {C1-C4) opcionalmente sustrtuido con hasta cinco
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atomos de fllor;
A es N opcionalmente sustitwido con hidrégeno o alquilo {C41-C4) ¥ B 85 carbonilo; o

A es carbonilo y B es N opcionalmente sustituide con hidrégeno o alquilo (C4-Cq).
r32

R33

es hudrégeno o alquilo {C4-Cy),

as fenilo, pindilo, pinmidilo, tiazohlo, oxazolilo, bencilo, quinolilo, 1soquinclile,
ftalizinllo, quinoxalilo, benzotiazolilo, benzoxazohlo, benzofuranilo o benzotienilo;
estando dichos femilo, pindilo, pinmidilo, tiazolilo, oxazolilo, bencilo, quinalilo,
isoquinolifo, ftalizinlo, quinoxalilo, benzotiazolilo, benzoxazolilo, benzofuranio y
benzotienilo en la definicién de RS3 opcionalmente sustituidos con hasta tres grupos
fando, fenoxi, NR34H35, halo, hidroxi, hidroxi-alquilo {C4-Cg4), alcoxi {C4-C4l-alquilo
{C1-C4), alquila (C4-C4) opcionaimente sustituido con hasta cinco dtomos de fldor o
alcoxi {C4-C4) opcionalmente sustituido con hasta cinco dtomos de fluor;

R34 y R35 50n ceda uno, independientemente, hidrégeno, alquilo (C41-C4). fenilo o
fenilsulforilo, estando dichos fsnilo y fenilsulfonilo en ia definicién de R34 y r36
opcionaimente sustituidos con hasta tres grupos halo, hidroxi, alquifo (C4-C4)
opcionalmente sustituido con hasta cinco dtomos de fldor o alcoxi (C1-Cg4) opcional-
mente sustituido con hasta cinco 4tomos de fldor;

D es CO, CHOH 6 CH,,

Ees O,NHG S,

r36 Y R37 g toman separadamente y cada uno de elios es independientemente
hidrégeno, halo, ctano, hidroxi, amino, alquil (C4-Cg)-amino, di-alquil {C4-Cgl-amino,
pirrohdino, pipenidino, morfolino, alcoxi (C4-C4)-alquilo {C4-C4), hidroxi-alquilo {C4-
Ca). Ar4. alquilo {C4-C4) opcionaimente sustituido con hasta cinco Aitomos de fiGor
o alcoxi {C4-C4) opcionaimente sustituido con hasta cinco &tomos de fidor;

r38, 39 Y R0 son cada uno, independientemente, hidrégeno o alquilo {C1-Cq),
Art es fenilo, furanilo, tienilo, piridilo, pinmidilo, pirazinslo o pindazinilo, estando dicho
At opcionaimente sustituido con hasta tras grupos hidroxi, alcox (C1-C4)-alquuo
(C41-C4), halo, hidroxi-aiquile (C4-C4), alquilo {C4-C4) opcionalmente sustituldo con
hasta cinco &tomos de fldor o alcoxi {C¢-C4} apcionaimente sustituido con hasta cinco
dtomos de fldor, o

r3é Y R37 go toman Junto con los &tomos de carbono adyacentes'y son -O-{CH4)-0-;
tes 1,263,

Y es alquileno (Co-Cgl,

R‘"‘. r46 Yy R%6 5on cada uno, independientemente, hidrégeno o alquilo (C4-Cga),



10

16

20

25

30

2 X
-15.

m y n son cada uno, independientemente, 1, 2 6 3, con la condicién de que la suma
demynsea2 364,

kes0,1,2, 364,

Y1 es un enlace covalente, carbonilo, sulfonilo u exicarbontlo;

R43 es cicloalquilo {C3-Cy), ArS-alguilenilo (Co-Cyql. NR47R48 ¢ alquilio (C4-Cg}
opcionalmente sustituido con uno a cinco 4tomos de fldor; con la condicién de que
cuando Y1 sea un enlace covalente u oxicarborulo, entonces R%3 no sea NR47R48,
r47 y R48 g toman separadamente y se selaccionan cada uno independientemente
antra hidrégena, ArD, alquilo {C4-Cgl v Ars-alqmlenllo (C4-Cgl. 0

rR47 y A48 5o toman junto con el &tomo de nitrégeno al que estdn unidos para formar
azetidinilo, pirrohidinilo, pipsnidinilo, piperazinilo, morfolinllo, azepinilo, azabiciclo-
[3 2 2)nonanilo, azabiciclo[2 2 1]heptilo, 1,2,3,4-tetrahidroisoquinolilo, 8, 7-dihidro-bH-
dibenzo(c,e]lazepimilo 6 5,6,7,8-tetrahidropindo[4,3-d]pinmidilo, estando dicho
azetidinllo en la definicién de RY7 Yy p48 opcionaimente sustituido con un grupo
hidroxi, amine, hidroxi-alquilo (C1-C4), slcoxi (C4-C4l-alquile (C4-Cy4), alquilo (C4-
C4) opcionaimente sustrtuido con hasta cinco dtomos de fldor o alcoxi {C4-Cg4)
opcionalmente sustituido con hasta cinco &tomos de fitior; estando dichos pirrolidinilo,
piperidinilo y azepinilo en la definicién de R47 Y 848 opcionalmente sustrtuidas con
hasta dos grupos hidroxi, amino, hidroxi-alquile {C4-C4), alcoxi {C4-C4)-alquilo {C4-
C4). alquilo (C4-C4) opcionaimente sustituido con hasta cinco 4tomos de flGor o alcoxi
(C41-C4) opcionalmente sustituido con hasta cinco dtomos de flGor, estando dicho
morfolinilo en la definicién de R’ y li48 opcionaimeante sustituido con hasta dos
sustituyentes selaccionados independientements entre hidroxi-alquilo (C4-C4), alcox
{C4-C4l-alquilo {C4-C4), alquilo {C4-C4) opcionaimente sustituido con hesta cinco
dtomos de flior y alcoxi (C4 -C4) opcionalmente sustrtuido con hasta cinco étomos de
flGor; estando dichos piperazinilo, 1,2,3,4-tetrahidroisoquinollo y 6,8,7,8-
tetrahudro({4, 3-dlpinmidilo en |a definiclén de rR47 Yy r48 opcionalmente sustituidos con
hasta tres grupos hidroxi, amino, halo, hidroxi-alquilo (C4-C4), slcoxi (C4-C,4)-alquilo
{C1-C4), alquilo {C1-C4) opcionalmente austrtuido con hasta cinco &tomos de fiGor o
alcoxi (C4-C4} opcionaimante sustituido con hasta cinco 4&tomos de flGor; y estando
dicho 8,7-dihidro-6H-dibenzo(c,slazepinilo en la definleién de R47 Y R4S opclionaiman-
te sustitido con hasta cuatro grupos hidroxi, amino, halo, hidroxi-aiquilo (C4-C4).
alcox: (C1-Cg4)-alquilo {C1-Cy), alqullo {C4-C4) opcionaimente sustituido con hasta

cinco &tomos da flior o alcoxi {C4-C4) opcionalmente sustrtuldo con hasta cinco

¥l
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adtomos de fldor,

ArB se define indepandientemente como se ha descrito anteriormente para Ar y Arl .
Ar® estd opcionalments sustituido independientemente como se ha descrito
anteriormente para Ar y Arl .

r42 Y rR2a go indepandientemente hidrégeno, cicloalquilo (C3-Cq). Are-alquﬂemlo
(Co-Ca). Arﬁ-alquamlo {Co-Cy), ArB.carbonilo o alquilo (C4-Cg) opcionaimente
sustitwido con hasta cinco dtomos de fldor,

Ar® se define independientemeants como sa ha descrito anteriorments para Ary Arl '
Ar6 esté opcionalmente sustituido independiente como sa ha dascrito antenormenta
para Ar y Ar1, y

r¥ Y R418 5on cade uno, independientements, hidrégeno o elguilo (C4-Cg).

Los SDI més preferidos para uso en las combinaciones, composicionas
farmacéuticas, métodos y estuches de esta invencidn son compuestos de Férmula |
del pérrafo inmediatamente precedents, profirmacos de los mismos y sales
farmacéuticamente aceptables de dichos compuestos y dichos proférmacos, en gque
R es C(OH)R4R5, donde R4 Y R son cada uno, mndependientemente, hidrégesno o
metilo,

R2 os hidrégeno,
R3 s

N](—-R.
=

donde dicho R3 est# sustituido con Hs. R’ o RB:

G, a1 Y @2 ge toman separadamante y son cada uno hidrégeno y RE es hudrégeno o
alquilo (C¢-Cy); R7 Y A8 son cada uno, independientemente, hidrégeno o alquilo (C4-
C4l. 0

Gy Q' 28 tomen juntos y son alquileno lc1 Caly RB. H7. R Y G2 son hidrégeno; o
6! v G2 se toman juntos y son alquilene (C4Cq3) ¥ Rs. R7. R8 vy G son hidrégeno;
qes 06 1;
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X es un enlace covalente, oxicarbonilo, vinilenilcarbonilo, oxi-alquilenil (Cq-Cql-
carbonilo, tio-alquilenil IC1-C4I-carbon|Io o vinilentisulfonilo, estando dicho vinilenil-
carbonilo y dicho vinilenilsulfonilo en la defimeidn da X opcianalmente sustituidos con
uno o dos carbonos de vinilenilo con aiguilo {C4-C4), benciio o Ar, estando dicho oxi-
alquilenil {C-C4}-carbonilo y dicho tio-alquilenil {C4-C4)-carbeonilo en la defimcién de
X opcionaimenta sustituidos con hasta dos grupos alquilo {C4-C4), benciio o Ar,

RY es cicloalquilo (C3-C5l, Ar1-alqmlemlo {Cq-C4) o siquilo (C4-Cg) opcionalmente
sustituido con hasta cinco dtomos de fldor,

Ar1 es fenilo, naftilo, pindilo, pinmidilo, pirazinilo, pindazinilo, tnazinillo, quinolilo,
isoquinolilo, quinazolilo, quinoxallo, ftalazinilo, cinclinilo, naftindinilo, pteridinilo,
pirazinopiraziniio, pirazinopindazinilo, pinmidopindazinilo, pinmidopinmidilo, pindopinm-
dilo, pindopirazinilo, pindopindazinilo, pirrolile, furamilo, tienilo, imidazolilo, oxazollo,
tiazollo, pirazolilo, isoxazollo, isotiazolilo, tnazolio, oxadiazolio, tadiazollo,
tetrazolilo, indolilo, benzofuranilo, benzotienilo, beneimidazolilo, benzoxazolilo,
benzotiazolilo, indazolilo, benzoisoxazolilo, benzoisotiazohilo, pirrolopindilo, furopindilo,
tienopindilo, imidazolopindilo, oxazolopindile, tiazolopindilo, pirazolopindilo,
isoxazolopindilo, 1sotiazolopindilo, pirrolopinmudilo, furopinmidilo, tienoptnmudilo,
imidazolopinmidilo, oxazolopinmidilo, tiazolopinmidilo, pirazolopinmidilo, isoxazolopin-
mudilo, iIsotiazolopinmidile, pirrolopirazinilo, furopirazinilo, tienopirazinilo, imidazolopira-
zinilo, oxazolopirazinilo, tiazolopirazinilo, pirazolopiraziniio, 1s0xazolopirazinilo,
isotiazolopirazinito, pirrolopindazinilo, furopindazinilo, tienopindazintlo, imidazolopirida-
zinile, oxazolopindazinilo, tiazolopindazinilo, pirazolopindaziniio, 1soxazolopindazinilo
o 1sotiazolopindazinilo, y

estando dicho Ar] opcionalments sustituido como se ha dascrito anteriormente en la
definicién de las vanables de los compuestos de Férmula |I.

SDI todavia mas prefendos para uso en las combinaciones, compaosiciones
farmacéuticas, métodos y estuches de esta invencién son compuestos de Férmula |
del péarrafo Inmediatamente precedenta, profdrmacos de los mismos y sales
farmacéuticemente aceptables de dichos compuestos y dichos proférmacos, en que:
X as un enlace covalente, oxicarbonilo o vinifenilcarbonilo opcionalmente sustrtuido
en uno o dos carbonos de vinilenilo con alquilo (C4-C4}, beneilo o Ar;

RO es Ar! -alquilenilo (Cp-Cy4),
Arl es fenilo, nafulo, pindile, pinmidilo, pirazinilo, triazinilo, quinolilo, 1soquinohilo,

quinazollo, quinoxalilo, furamlo, tienio, indollo, benzofuranilo, benzotienilo,
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benzoxazolile, benzotiazollo, furopindilo, oxazolopindio, tiazolopindilo, tisnopindilo,
furopinmidilo, tienopinmidilo, oxazolopinmidilo o tiazolopirimidilo, v
dicho Arl esta opcionalmente sustituido como se ha descrito anteriormente en la
definicién de las varables de los compuestos de Férmula |

SDI todavia més preferidos para uso en las combinaciones, composiciones
farmacéuticas, métodos y estuches de asta invencién son compuestos de Férmula |
del pérrafo inmediatamente precedente, profirmacos de los mismos y sales
farmacéuticamente aceptables de dichos compuestos y dichos proférmacos, en que.
R2 es hidrégeno,
R? es hdrégeno o metilo;
R® es metilo,
G, al Y G2 gon hidrégeno,
Rré Yy R’ son cada uno, iIndependientementa, hidrégeno o metiio;
RB as hidrégeno

SDI particularmente prefendos para uso en las combinacionas, composicionas
farmacéuticas, métodos y estuches de esta invencidn incluyen

R-{4-{1'-12-(1R-hidroxiets)pirirmidin-4-ill-[4,4'1-bipiperidirul-1-il} pirmidin-2-il)-
atanol;

furol3,2-cipindin-2-1l-{4-[2-{1R-hidroxietil)pirnmidin-4-1]-3R, 6 S-dimatii-
piperazin-1-i}metanona,

(4-cloro-furo(3,2-clpindin-2-il}-{4-[2-(1R-hidroxietil}pinmidin-4-1]-3R,6S-
dimatilpiperazin-1-il}metanona,

{4-{2-(1R-hidroxietil}pinrmdin-4-1l}-3R, 5 S-dimetilpiperazin-1}-(4-pirrolidin-1-il-
furo[3,2-c]pindin-2-i)metanona,

{4-[2-(1R-hidroxietil) pinmidin-4-11]-3R,55-dmetipiperazin-1-il}-{4-morfolin-4-I-
furo[3,2-clpindin-2-il}metanona,

{4-[2-(1R-hudroxietil)pinmidin-4-1}-3R,6S-dimetiipiperazin-1-il}-imidazo(1,2-
ajpindin-2-lmetanona;

furol3,2-clpindin-2-11{4-[2-( 1 R-ludroxietil}pinmidin-4-]-2R, 6S-dimetlpiperezin-
1-l}metanona;

éster pindin-3-Mco de dcido 4-[2-(1R-hidroxietil)pinmidin-4-il]-2R, 6S-dimatil-
piperazin-1-carboxilico,

éster 2-metiipindin-3-ihico de Acido 4-[2-(1R-hidroxietil)pinmidin-4-il]-2R,6S-
dimetilpiperazin-1-carboxfiico,
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dster 5-cloropindin-3-llico de écido 4-[2-(1R-hidroxietll)pinmidin-4-1)-2R, 85-
dimetiipiperazin-1-carboxflico,

éster 6-metilpindin-3-flico de dcido 4-[2-(1R-hidroxietil)pinmidin-4-il]-2R, 8S-
dimetilpiperazin-1-carboxflico,

{E}-1-{4-[2-{1R-hidroxietillpinmidin-4-1]-2R, 8S-dimetiipiperazin-1-il}-3-tiofen-2-
ilpropenana,

1R-{4-[4-(4,6-dmetiipinmidin-2-11)-3R,65-dimetilpiparazin-1-illpinmidin-2-il}-
atenol,

1R-{4-[4-{4-metoximetil-8-meti{pinmidin-2-il)-3R,5S-dimetilpiperazin-1-ill-
pinmidin-2-il}-etanol,

1R-{4-[4-{4-hidroximeti|-B-metiipinmidin-2-1}-3R,55-dimetiipiperazin-1-]-
pinmidin-2-1l}-etanol;

1R-(4-{3R,6S-dimetil-4-[2-{4-metilpiperazin-1-il)pirimidin-4-il]piperazin-1-l}-
pinmidin-2-il)-etanol;

1R-{4-{4-[2-(4-etiipiperazin- 1-1l)pirimidin-4-111-3R,5S-dimetilpiperazin-1-il}-
pinmidin-2-)-etanol,

1R-(4-{3R,55-dimetil-4-[ 2-(4-metiimidazol-1-il)pinmidin-4-il]piperazin- 1 -l} -
pinmidin-2-il}-etanaol,

1R-(4-{3R,6S-dimetil-4-[2-(2-metiim:dazol-1-1l)pinmidin-4-il]piperazin- 1-11}-
pinmidin-2-il}-etanol;

1R-(4-{4-12-(2,4-dmetilimidazol-1-l)pinmidin-4-i[]-3R,6S-dimetiipiperazin-1-i}-
pinmidin-2-1l}-etanol;

1R-{4-{4-[2-{4-sopropiipiperazin-1-I)pinmidin-4-il]-3R, 5S-dimetiipiperazin-141}-
pinmidin-2-il}-etanol,

1R-{4-{3R,5S-dimetil-4-[4-metl-8-{4-metilpiperazin-1-il}-[1,3,6tnazin-2-11}-
piperazin-1-il}pirimidin-2-ii}-etanol,

1R-{4-[4-(4-metoxi-6-metil-[1,3,6]trniazin-2-11}-3R,6S-dimetiipiperazin-1-1l]-
pinmidin-2-il}-etanol;

1R-{4-[4-(4,6-dimetoxi-[1,3,5]tnazin-2-1)-3R,6S-dimetilpiperazin-1-dlpinrmdin-
2-({}-atanol,

1R-{4-[4-{4-etox1-6-metil-[1,3,6]triazin-2-11)-3R,5S-dimetiipiperazin- 1-1l]-
pinmidin-2-i1}-stanol,

1R-{4-[4-{4-1s0propoxi-6-metil-[1,3,51tnazin-2-11)-3R,6S-dimetiipiperazin-1-il)-
pinmidin-2-il}-etanol;
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1R-{4-[3R,5S-dimetil-4-(4-fenil-[ 1,3,5]tnazin-2-il)piperazin-1-illpinmidin-2-i}-
etanol,

1R-{4-[4-{4-hudroximetil-8-metoxi-[ 1,3,51triazin-241)-3R,55-dimetilpiperazin-1-
Hlpirimidin-2-il}-etanol,

1R-{4-[4-(4-1s0propoxi-6-metoxi-[1,3,51tnazin-2-11)-3R, 6 5-dimetipiperazin-1-
illpinmidin-2-il}-etanol,

1R-{4-[4-(4-1s0propil-[1,3,5}tnazin-2-1)-3R,5S-dimatilpiperazin-1-l]pinmidin-2-
I1}-etanol;

1R-{4-[4-(4-atil-8-metoxi-[1,3,6]tnazin-2-11}-3R,5S-dimetilpiperazin-1-il]-
pinmidin-2-il}-etanol;

1R-{4-[4-(4,8-dimetiipinmidin-2-1})-2R, 8S-dimetilpiperazin-1-illpinmidin-2-il}-
etanol,

1R-{4-[4-(4-hvdroximetil-B-metiipinmidin-2-i1)-2R, 6S-dimetilpiperazin-1-il]-
pirimidin-2-il}-etanol,

1R-{4-[2R,65-dimetil-4-(4-[1,2,4]tnazol- 1 -lpinmidin-2-il}piperazin-1-il}-
pinmidin-2-il}-etanol;

1R-{4-[4-(2,8-dimatiipinmidin-4-il}-2R, 8S-dimetiipiperazin-1-]pinmidin-2-1l}-
etanol;

1R-{4-{4-[2-(1R-hdroxietil) pinmidin-4-ii1-2R, 8S-dimetilpiperazin-1-il} pinmidin-
24il)-etanol,

1R-{4-[4-{2-hidroximetil-8-metipirnmidin-4-11)-2R,8S-dimetiipiperazin-1-il]-
pinmidin-2-1l}-etanol,

1R-{4-{4-[2-(1S-hidroxietil)pirirrudin-4-il]-2R, 6S-dimetiipiperazin-1-il}pinmidin-
2-il)-etanol,

15-{4-{4-{2-{ 1 R-hidroxigtil)pinmidin-4-i]-2R, 8S-dimetilplperazin-1-il}pinmidin-
2-il)-etanol,

1-{4-{4-(2-acetipinmidin-4-1}-2R,8S-dimetiimperazin-1-i]pirimidin-2-i]letanona;

1RS-(4-{4-[2-(1RS-hidroxietil}pirimidin-4-11]-2R, 8S-dimetilpiperazin-1-il}-
pirimidin-2-il}-etanol,

(4-{4-[2-{1 R-hidroxietit}pirimidin-4-i)-3R, 5 S-dimetilpiperazin-1-il} pirmidin-2-if)-
etanona,

1R-{4-[2R,8S-dimetil-4-(2-morfolin-4-iipinmidin-4-il)piperazin-1-illpinmidin-2-
il}-etanol,

1R-{4-{ 2R, 8S-dimetil-4-[2-{4-metiipiperazin-1-l)pinmidin-4-illpiperazin-1-il}-
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pinmidin-2-il)-etanol,

1R-{4-[2R,85-dimetil-4-(2-[1,2,4]tnazol-1-1ipinmidin-4-il}piperazin-1-il)-
pinmidin-2-il}-atanol,

1R-(4-{4-[2-{1R-hidroxistil}pinmidin-4-1]-2R,6R-dimetiipiperazin-1-il } pirridin-
2-1l}-etanol,

1R-{4-{4-[2-{4-etiipiperazin-1-il}pinmidin-4-1]-2R, 6S-dimettIptperazin-1-il}-
pinmidin-2-il}-etanol,

1R-(4-{2R,8S-dimatil-4-[2-{4-matiimidazoi- 1-i)pinmidin-4-i[]piperazin-1-il]-
pinmidin-2-il}-etanol,

1R-(4-{412-(2,4-dmetilimidazol-1-il)pirimidin-4-i1-2R,8S5-dimstilpiperazin-1-il}-
pirimidin-2-il}-etanol;

1R-{4-[2R,6S-dimetil-4-{4-morfolin-4-11-[1,3,51tnazin-2-1l)piperazin-1-iil-
pinmidin-2-il}-etanol,

1R-{4-[4-(4-metox1-8-metil-[ 1,3,61tnazin-2-11)-2R, 8S-dimetiipiperazin-1-il]-
pinmidin-2-il}-etanol,

1R-{4-[4-(4,6-dimetoxi-[1,3,5]triazin-2-1l}-2R,8S-dimetiipiperazin-1-illpinmidin-
2-il}-etanol,

1R-{4-{2R,8S5-dimeti-4-{4-ferul-{1,3,5]tnazin-2-1l)piperazin-1 -l pinmidin-2-l}-
etanol,

1R-{4-[4-{4-hidroximetil-6-metiipinmudin-2-i)-3S-metiipiperazin-1-illpinmudin-2-
il}-atanol,

1R-{4-[4-(2-hidroximetiipinmidin-4-il)-3S-matiipiperazin-1-illpinmidin-2-il} -
atanol,

1R-{4-{4-(2-hidroximatil-6-metiipirimidin-4-11)-3S-metiipiperazin-1 -l pinmidin-2-
il}-etanol,

1R-[4-(35-metil-4-oxazolo[5,4-blpindin-2-ilpiperazin-1-il)pinmidin-2-il}-etanol,

1R-[4-{3S-metil-4-oxazolo[4,5-bipiridin-2-lipiperazin-1-il}pinmidin-2-il}-etanal,

1R-[4-{3S-metil-4-quinoxalin-2-ilpiparazin-1-il)pinmidin-2-il}-etanol;

1R-{4-[4-(4,6-dmetil-[1,3,5]tnazin-2-11)-3R,65-dimetilpiperazin-1l]prirmidin-2-
tl}-atanol;

1R-{4-[3R,6S-dimetil-4-{4-metil-8-farul-[1,3,61triazin-2-l)piperazin-1-il]-
pinmidin-2-il}-stanol,

1R-{4-14-(4-ciclopropil-{ 1,3,6]triazin-2-11)-3R, 6 S-dimetipiperazin-1-1lpinmidin-
2-jl}-etanol;
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1R-{4-[4-(4-ciclopropil-[1,3,51tniazin-2-i1)-2R, 6S-dimetiipiperazin-1-iljpinmidin-
2-11}-etanol,

1R-{4-[4-(4,8-dmetil-[1,3,5]triazin-2-il)-2R, 8S-dimetiipiperazin-1-il]pinmidin-2-
il)-etanal,

1R-{4-[4-{4-hidroximetil-B-fenil-[ 1,3,5]tnazin-2-1l)-2R, 8S-dimetipiperazin-1-il]-
pinmidin-2-il}-etanol,

1R-{4-[4-{4-metoxi-6-metoximeti-[1,3,5]triazin-2-1)-2R,6S-dimetilpiperazin-1-
il]pinmidin-2-1l}-etanol,

1R-{4-[2R,8S-dimetil-4-{4-metil-[1,3,5]tnazin-2-1l)piperazin-1-llpinmidin-2-i[}-
etanol;

1-{4-[4-(2-acetilpinmidin-4-11}-2R* ,8S *-dimetiipiperazin-1-il] pirimidin-2-1}-
etanona,

1-(4-{4-[2-(1R-hidroxietil}pinmidin-4-i]-2R, 8S-dimetipiperazin-1-l} pinmidin-2-
iljetanona,

1R-{4-[4-(4-metoximetil-8-fenil-[ 1,3,5]1tnazin-2-1)-2R,8S-dimetilpiperazin-1l}-
pinmidin-2-il}-etanol,

(4-{4-[2-{1R-hdroxietil)pirrmidin-4-]-2R, 5 S-dimetiipiperazin-1-i} pmmudin-2-il)-
etanol,

15-(4-{4-12-(1R-hidroxsetil}pinmidin-4-il]-2R, 8S-dimetiipiperazin-1-il} pirmidin-
2-1l)-etanol,
profdrmacos de los mismos y salesa farmacéuticamente aceptables de dichos
compuestos y dichos profadrmacos

SDI méds particularmente prefendos para uso en las combinaciones,
composiciones farmacéuticas, métodos y estuches de esta invencion incluyen:

1R-{4-[4-(2,6-dimetilpinmidin-4-l}-2R, 8S-dimetilplperazin-1-lijpinmidin-2-il}-
etanol, 1R-{4-{4-[2-(1R-hidroxietil)pinmidin-4-i}-2R, 6S-dimetilpiperazin-1-il} pinmidin-2-
i)-etanol, 1R-{4-[4-{2-hidroximetil-8-metilpinmidin-4-}-2R,68S-dimetilpiperazin-1-ill-
pinmidin-2-il}-etanol, 1R-{4-{4-[2-(1S-hidroxietl)pinmidin-4-1]-2R,6S-dmetilpiperazin-1-
i}pinmidin-2-il}-etanol, 1S-{4-{4-{2-(1R-hidroxietil}pinmidin-4-i}-2R,8S-dimetiipiperazin-
14l}pinmidin-2-il)-etanol,  1-{4-[4-(2-acetilpirimidin-4-11)-2R,8S-dimetilpiperazin-1-
illpinmidin-2-lletanona;  1RS-(4-{4-{2-{1RS-hidroxietil)pinmidin-4-il]-2R,8S-dimetil-
piperazin-1-il}pinmidin-2-il)-etanct;  (4-{4-[2-{1R-hidroxietillpinmidin-4-111-3R,68-
dimetilpiperazin-1-il}pinmidin-2-il)etanona, 1R-{4-[2R,8S-dimatil-4-{2-morfolin-4-
lipinmidin-4-il}piperazin-1-illpinmidin-2-il}-etanol, 1R-(4-{2R,8S-dimetil-4-[2-(4-metil-
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piperazin-1-il}pinmidin-4-ilipiperazin-1-il}pinmidin-2-i1)-etanol; 1R-{4-[2R,6S-dimetil-4-
(2-[1,2,4]tnazol-1-iIpinmidin-4-il)prperazin-1-ilpinmidin-2-il)-etanol, 1R-{4-{4-[2-{1R-
hidroxiett)pinmidin-4-il]-2R, 6R-dimetilpiperazin-1-il} pinmidin-2-il)-etanol, 1R-(4-{4-[2-
(4-etilpiperazin-1-l)pinmidin-4-il]-2R,8S-dimetiipiperazin-1-il}pmmidin-2-il}-etanol, 1R-
(4-{2R,65-dimetil-4-[ 2-(4-metiimidazo}- 1 -il)pirimidin-4-if] piperazin-1-llpinmidin-2-il)-
etanol, 1R-{4-{4-(4-ciclopropil-[1,3,5]tnazin-2-11)-2R,8S-dmetilpiperazin-1-l]pinmidin-2-
il}-etanol, 1R-{4-(4-{4,6-dimatil-[1,3,5]tnazin-24)-2R,8S-dimetipiperazin-1-llpinmidin-
2-il}-etanal, 1R-{4-[4-{4-hdroximetil-8-fenil-[1,3,5]tnazin-2-11)-2R,8S-dimetiipiperazin-1-
Hlpinmidin-2-il}-etanol;  1R-{4-[4-{4-metoxi-8-metoximetil-[1,3,6]tnazin-2-11)-2R,6S-
dimetilpiperazin-1-illpinmidin-2-il}-etanol, 1R-{4-[2R,8S-dimetil-4-{4-metil-[1,3,5]tnazin-
2-1l)piperazin-1-illpinmudin-2-il}-etanol, y 1R-(4-{4-[2-(2,4-dimetiimidazol-1-il)pinmidin-
4-1l1-2R,6S-dimetilpiperazin- 1-il} pinmidin-2-il}-etanol, profdrmacos de los mismos y
sales farmacéuticamente aceptablea de dichos compuestos y dichos proférmacos.
Los agonistas preferidos de GABA para uso en |as combinaciones,
composiciones farmacéuticas, métodos y estuches de esta invencidn mncluyen:
muscimol, progabida, nluzol, baclofeno, gabapentina (Neurontin®), vigabatrina, dcido
valproico, tiagabina (Gabitril®), lamotngina (Lamictal®), pregabahina, fenitolna
(Dilantin®), carbamazepina (Tegretoi®), topiramato (Topamax®), proférmacos de los

mismos y sales farmacéuticamente aceptables de dichos agonistas de GABA y dichos
profdrmacos.

Los agonistas més preferidos de GABA para usc en las combinaciones,
composiciones farmacéuticas, métodos y estuches de esta invencién incluyen
gabapentina, tiagabtna, lamotrigina, fenitolna, carbamazepina, topiramato, pregabalina,
proférmacos de los mismos y sales farmacéuticamente aceptables de dichos agonistas
de GABA y dichos profdrmacos

Un agonista particularmente preferido de GABA para uso en las combinacio-
nes, composiciones farmacéuticas, métodos y estuches de esta invencién es
pregabalina, un profdrmaco de la misma o una sal farmacéuticamente aceptable de
dicha pregabalina o dicho profdrmaco.

Otro agonista particularmente prefendo de GABA para uso en las combinacio-
nes, compoaiciones farmacéuticas, métodos y estuches de esta invencidn es
gabapentina {Neurontin®), un profdrmaco de la misma o una sal farmacéuticamente

aceptable de dicha gabapentina {Neurontin®) o dicho profdrmaco.



10

16

20

-24.-
DESCRIPCION DET, VENCION

Las combinaciones de esta invencién comprenden dos componentes activos
un agonista de GABA, un profdrmaco del mismo o una sal farmacéuticamente
aceptable de dicho agonista de GABA o dicho profdrmaco y un SDI, un profarmaco
del mismo o una sal farmacéuticamente aceptable de dicho SD! o dicho profdrmaco
Las combinaciones de esta invencién incluyen opcionalmente un vehicule, axcipiente
o diluyente farmacéuticamente aceptable.

El pnmer componente de las combinaciones de esta invencién es un agonista
de GABA, un profarmaco del mismo o unae sal farmacéuticamente aceptable de dicho
agonista de GABA o dicho profdrmaco El tdrmino "GABA", cuando sa utiiza en la
descrnipcién y en las reivindicaciones ansjas, es sinénimo del término “acido y-
aminobutinco”. Estos términos se utilizan indistintamante a lo largo de la descnpcién
y de las reivindicaciones anejas

Los agonistas de GABA adecuados para uso aqui incluyen, pero no se hmitan
a, muscimol, progabida, niluzol, baclofeno, gabapentina (Neurontin®), vigabatrina,
acido valproico, tiagabina (Gabitnl®), lamotngina (Lamictal®), pregabalina, fenrtolna
{Dilantin®), carbamazepina {Tegretol®), topiramato (Topamax®}, un proférmaco de los
mismos o una sal farmacéuticamente aceptable de dicho agonista de GABA o dicho
proférmaco. Los expertos en la técnica apreciarén, a la vista de esta descripcidn, que
otros agonistas de GABA también son (tiles en las combinaciones, composiciones
farmacéuticas, métodos y estuches de esta invencioén.

Las estructuras de los agonistas de GABA prefendos se exponen en el

Esquama 1 siguiente
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Los agonistas de GABA descntos aqul se preparan por métodos bien
conocidos por los expertos en la técnica Concretamente, las sigulentes patentes y
solicritudes de patentes, cada una de las cuales se incorpora & la presente como
referencia, ejemplifican agonistas de GABA que se pueden utilizar en las combinacio-
nes, composiciones farmacéuticas, métodos y estuches de esta invencién, y se
rafieren a métodos para preparar estos agonistas de GABA: Patente de EE.UU.
3 242.190 (especificamente, muscimol); Patente de EE UU. 4.094.892 (concretamen-
te, progabida); Patente de EE UU 4 370 338 (concretamente, nluzol); Patente de
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EE UU. 3,471 b48 (concretamente, baclofeno), Patente de EE UU 4 024.176
{concretamente, gabapentina), Patente de EE.UU 3 960 927 (concretamente,
vigabatrina); Patente de EE UU 5 010 090 (concretamente, tiagabina); Patente de
EE UU 4 602 017 (concretamente, lamotngina}) Patente de EE UU 6 028.214
(concretamente, pregabalina), Patante de EE UU. 2.409.754 (concretamente,
fenrtoina) y Patente de EE UU 4 513 008 (concretamente, topiramato). El dcide
valproico se prepara como sa descnbe en Carraz et &al., Therapie, 1986, 20, 419

Se puede utihzar cualquier SDI como uno de los ingredientes activos en las
combinaciones, composiciones farmacéuticas, métodos y estuches de la presante
invencién. Los compuestos de Férmula A, anterlor, se pueden preparar como se indica
an ias Patentes de EE UU § 728B.704 y/o 5.868.678

Por lo genaral, los SDI de Férmula | de esta invencién se pueden preparar por
procedimientos que incluyen procedimientos conocidos an el campo de la quimica Los
SDI de Férmula | de esta invencién se preparan como se descnbe en la Solicitud de
Patente Intamacional con el nimero de publicacién WO 00/69610, que se incorpora
aqul como referencia

Se reconoceré que ciertos de los agonistas de GABA y SDI utiizados en las
composiciones farmacéuticas, métodos y estuches de esta invencién puaden contenar
o bien un dcido carboxflico libre o un grupc amino libre corno parte de la estructura
quimica Por lo tanto, esta invencidn incluye sales farmacéuticamente aceptables de
esos acidos carboxllicos o grupos amino. La expresidn “sales farmacéuticamenta
aceptables” incluye tanto sales de adicién de dcido farmacéuticamente aceptables
como sales catidnicas farmacéuticamente aceptables. La expresidn "sales catibnicas
farmacéuticamante aceptables” pretende definir, pero no se imita a, sales tales como
sales de metales alcalinos (p e , sodio y potasio), sales da metales alcalino-térrecs
{p ¢)., calcio y magnasio), salas de alumimo, sales de amonio y sales con aminas
orgénicas tales como benzatina (N,N'-dibenciietilendiamina), cohna, dietanolamina,
etilendiamina, meglumina (N-metilglucamina), benetamina (N-bencilfenetilamina),
dietilamina, piperazina, tromstamina (2-amino-2-hidroximetil-1,3-propancdiol) y
procalina. La expresidn "sales de adicién de dcido farmacéuticamente aceptables® se
entiende que define, pero no se hmita a, sales tales como las sales de hidrocloruro,
hidrobromuro, sulfato, hidrégenosulfato, fosfato, hidrégenofosfato, dihidrégenofosfa-
to, acetato, succinato, citrato, metanosulfonato {(mesilato) y p-toluenosulfonato
(tosilato).
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Las sales catidbnicas farmacéuticamente aceptables de agonistas de GABA
o SDI que contienen dcidos carboxilicos libres se pueden preparar fadciimente haciendo
reaccionar la forma de &cido libre de los agonistas de GABA o SDI con una base
apropiada, habituaimente un equivalents, en un co-disolvente Bases tipicas son
hidréxido de sodio, metéxido de sodio, etéxido de sodio, hidrure de sodio, metéxido
de potasio, hidréxido de magnesio, hidréxido de calcio, benzatina, colina, dietanol-
amina, pipaerazina y trometamina La sal se afsla por concentracidn a sequedad o por
adici6n de un no-disolvente En muchos casos, las salea se preparan preferiblemente
mezclando una solucion del dcido con una solucién de una sal diferente dsl catién
{p 1 , etilhexanoato da sodio o potasio, oleato de magnesio), empleando un disolvente
{p o)., acetato de etilo) a partir dal cual pracipita la sal catiébnica deseada, o se puede
aisiar de otra manera por concentracién y/o adicién de un no-disolvente.

Las sales de adicién de dcido farmacéuticamente aceptables de agonistas de
GABA o SDI qus contisnen grupos amino libres se pueden preparar féciimente
haciendo reaccionar la forma de base libre del agonista de GABA o SDI con el acido
apropiado Cuando la sal es de un dcido monobésico (p.e}., el hidrocloruro, hidrobro-
muro, p-toluenosulfonato, acetato), la forma hidrégeno de un écido dibésico {p.e]., el
hidrégenosulfato, succinato) o la forma dihidrégeno de un &cido tnbésico (p.s) , al
dilidrégenofosfato, citrato), se emplea al menos un equivalente molar y habitualmente
un excesc molar del &cido. Sin embargo, cuando se desean sales tales como el
sulfato, hemisuccinato, hidrégenofosfato o fosfato, se utilizardn generalmente el
ndmero exacto de equivalentes quimicos del &cido. La base libre y el dcido habitual-
mente se combinan en un co-disolvente a partir del que pracipita la sal deseada, o se
pueden aislar de otra manera por concentracién y/o adicién de un no-disolvente.

La expresién "proférmaco” se refiere a compuestos que son precursores del
farmaco qus, después de la administracién, hiberan e! fdirmaco m vivo madiante algin
procaeso quimico o fisiolégico {p.e)., un proférmaco que se estd llevando a pH
fisiolégico o a través de accién enzimética se convierte en la forma de férmaco
deseada) Tanto los agonistas de GABA como lo SDI utiizados en las combinaciones,
composiciones farmacéuticas, métodos y estuches de esta invencién se puaden
preparar como profdrmacos. La preparacién de los profarmacos es diracta y se puede
reahizar utiizando métodos bien conocidos por los expertos en la técnica. Todos estos
profdrmacos estén dentro del alcance de las combinacionss, composiciones
farmacéuticas, métodos y estuches de esta invencion.
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Los qulmicos expertos en la técnica también apreciardn que ciertos
compuestos que estdn dentro del alcance de esta invencidn pueden axistir en forma
tautémera, es decir, que existe un equilibrio entre dos iIsémeros que estén en squilibro

rapido entre sl. Un ejemplo de tautomeria es la tautomeria ceto-enélica, es decir,

Ejemplos de compuestos que pueden existir como tautémeros incluyen
hidroxipindinas, hidroxipnmidinas e hidroxiquinolinas. Otros ejemplos serén
reconocidos por los expertos en Ia técnica Se Incluyen en esta invencién todos astos
tautémeros y sus mezclas.

Los quimicos expertos en la técruca también spreciardn que ciertos
compuestos que astdn dentro del alcance de esta invencién puaden existir en forma
de 1on hibndo, es decir, que ciertos compuestos contianen una porcién amino y una
porcién de &cido carboxilico, que, dependiando del pH de la solucidn, puaden existir
como amina libre y &cido carboxflico libre o como 1on hibndo, en el que se protona la
amina para formar un i1on de amonio y 36 desprotona el dcido carboxflico para formar
un ion carboxilato Se incluysn en esta invencién todos estos iones hibridos

Ademés, los sgonistas de GABA, profdrmacos de los mismos y sales
farmacéuticamente aceptables de dichos agonistas de GABA y dichos proférmacos
utilizados en las combinaciones de la prasente invencién pueden encontrarse en forma
de hidratos o solvatos Ademés, los SDI, profdrmacos de los mismos y sales
farmacéuticamente aceptables de dichos SDI y dichos profédrmacos utiizados en las
combinaciones de ia presente invencién también pueden encontrarse en forma de
hidratos o solvatos Dichos hidratos y solvatos tambrén estén también dentro del
alcance de la invencién

La actividad inhibldora de sorbitol-deshidrogenasa de los SD! utilizados en las
combinaciones, composiciones farmacéuticas, métodos y estuches de esta invencién
se pueden determinar de acuerdo con procedimientos bien conocidos por los expertos
en la técnica y particularmente como se ha descrito en la Solicitud de Patents



10

16

20

25

30

i

-29 -

Internacional del misme cesionaro, con el nimero de publicacidn WO 00/59510 Los
métodos para determinar ia actividad agonista de GABA de los agonistas de GABA
utiizados en las combinaciones, composiciones farmacéuticas, métodos y estuchas
de asta invencién son bien conocidos y se puadan realizar siguiendo los procedimien-
tos descritos, por ejemplo, por Janssans de Verebeks, P et al , Blochem Pharmacol ,
31, 22567-2261 (1982), Loscher, W , Biochem Pharmacol , 31, 837-842, {1982) y/o
Philips, N et al., Blochem Pharmacol., 31, 2267-2261

Los ensayos anteriores que demuestran la sficacia de los SDI, proférmacos
de los mismos y sales de adicidn de dcido farmacéuticamente aceptables de dichos
SDI y dichoa profdrmacos, y agonistas de GABA, profdrmacos de los mismos y salea
farmacéuticamente aceptables de dichos agonistas de GABA y dichos profarmacos
en el tratamianto de las complicaciones de Ia diabstes también proporcionan un medio
por el que se pusden comparar las actividades de los compuestos de esta invencién
antre ellos mismos y con las actividades da otros compuestos conocidos Los
resultados de estas comparacicnas son (tiles para determinar los nivelas de
dosificacién ean mamifaros, incluidos los seres humanos, para el tratamiento de tales
enfermedades.

El efecto de una composicién farmacéutice que comprande un agonista de
GABA y un SDI de ia presente invencién se puade examinar utiizando uno o més de
los modelos publicados de complicaciones da la diabetes, bien conocidos en la
técnica. Las composiciones farmacéuticas de la presente invencién son particularmen-
te Utiles para prevenir los, reducir el desarrollo de, o invertir los, defectos en ia funcién
nerviosa encontrados en pacientes diabéticos, y por ello son particularmente Utiles en
al tratamianto de neuropatis diabética Esto se pueds demastrar, por sjemplo,
midiendo marcadores tales como la velocidad de la conduccién nerviosa, la amplitud
nerviosa, pruebas sensoriales cuantitativas, pruebas funcionales autonémicas y
cambios morfométricos. Se puedsn llevar a cabo estudios andlogos a los dascritos en
Diabstologia, 1992, vol 35, péginas 12-18 y 1994, vol. 37, paginas 861-863.

Por lo general, los SDI utiizados en las combinaciones, composicionas
farmacéuticas, métodos y estuches de esta mnvencién, y particularmente los
compuestos de Férmula | y sus sales farmacéuticamente aceptables, serdn
administrados en dosificacionas antre aproximadaments 0,001 y aproximadamente
100 mg/kg/ de peso corporal del individuo que ae esté tratando al dia, preferiblemente
de aproximadamente 0,01 mg/kg & aproximadamente 10 mg/kg, en una sola dosis o
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en dosis fraccionadas Sin embargo, ocurrird necesanamente alguna variacién en la
dosificacién dependiendo del estado del paciente que se estad tratando La persona
responsable de la administracién determinaré, en ultimo caso, la dosis apropiada para
cada individuo en particular

Las siguientes canttdades de dosificacidn y otras cantidades de dosificacién
ndicadas en cualquier parte en esta descripcidn y en las resvindicaciones anejas son
para un individuo humane de tamafio madio que tiene un peso de aproximadamente
65 kg a aproximadamente 70 kg El facultativo serd capaz da determinar féciimente
la cantidad de dos:ficacidn requerida para un individuo cuyo peso esté por debajo del
intervalo de 65 kg a 70 kg, basado en sl historial médico del individuo. Todas las
dosificaciones expuaestas aqul, y en las raivindicaciones dependiantes, son dosrficacio-
nes dianas

Por lo general, de acuerdo con esta invencién, los anteniores agonistas de
GABA utihzados en las combinacionas, composiciones farmacéuticag, métodos y
estuches de esta invencién serdn administrados en una cantidad de dosificacién de
aproximadamente 4 mg/kg de peso corporal del individuo que se esté tratando al dla
a aproxumadamenta 80 mg/kg de peso corporal del individuo que se esté tratando al
dfa, en dosis individuales o fraccionadas Sin embargo, ocurnré necesanamente alguna
variactén an la dosificacién dependiendo del estado del individuo que se asté tratando.
La persona responsable da la admimstracidn determinard, en (ltima caso, la dosa
apropiada para al individuo en particular En especial, cuando se utiliza como agonista
de GABA en esta invencion, la pregabalina se dosificara en aproximadamente 300 mg
a aproximadamente 1 200 mg al dfa, la gabapentina se dosificaré en aproximadamente
800 mg a aproximadamente 3.800 mg al dia.

Los expartos en la técnica raconocerdn que se puede utlizar en esta
invencién la forma de base libre u otras formas de sal de los anteriores agonistas de
GABA y SDI El célculo de Ia cantidad de dosificacién para estas otras formas de la
forma de base libre u otras formas de sales de un agonista de GABA o SDI particular
se ofectia fdciimente por sjecucién de una relacién simple respacto de los pasos
molecularas de las especies implicadas

Para administracién oral, una compasiclén farmacéutica puede tomar la forma
de soluciones, suspensiones, compnmidos, plidoras, cApsulas, polvos y similares Los
compnmidos que contienen diversos excipientes tales como citrato de sodio,

carbonato de caicio y foafato de calcio se emplean junto con diversos disgregantes
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tales como almiddn y prefenblemente almiddn de patata o tapioca y ciertos silicatos
complejos, junto con agentes aglutinantes tales como poliviniipirrohdona, sacarosa,
gelatina y goma arébiga Adicionalmente, agentes lubricantes tales como estearato de
magnesio, launl-sulfato sédico y talco son a8 menudo muy utiles con el fin de formar
comprimidos También se pueden amplear composicionas sélidas de un tipo similar
como agentes de relleno en cépsulas de gelatina de relleno duro y blando, los
matenales preferidos en este campo incluyen también lactosa o azl(car de leche asi
como polietilengiicoles de alto peso molecular Cuando se desean suspansiones
acuosas y/o elixires para administracidn oral, los compuestos de esta invencién se
puaden combinar con diversos agentes edulcorantes, agentes sabonzantes, agentes
colorantas, agentes emulsionantes y/o agentes de suspension, asi como diluyentes
tales como agua, etanol, propilenglicol, glicerina y diversas combinaciones similares
de los mismos

Las combinaciones de esta invencidn también se pueden administrer en una
formulacién de liberacién controlada tal como una formulacién de hiberacién lenta o
de liberacién répida. Tales formulaciones de liberacién controlada de las combinacio-
nes de esta invencidn se pueden preparar utiizando métodos bien conocidos por los
expertos en la técnica. El método de administracién serd determinado por el
facultativo u otra persona experta en la técnica después de ia evaluacidn del estado
y de las necasidades del individuo

Las combinaciones de asta invencién también se pueden administrar en forma
parenteral Para adminstracidn parenteral, se pueden emplear soluciones en aceite de
sésamo o cacahuete o en propilenglicol acuoso, asl como soluciones acuosas estériles
de las correspondientes sales solubles en agua. Tales soluciones acuosas pueden ser
tamponadas adecuadamaente, 81 a8 nacesario, y el diluyente liquido en pnimer lugar se
hace 1soténico con suficiente solucién salina o glucosa. Estas soluciones acuosas son
especiaimente adecuadas para fines de inyeccién Intravenosa, Intramuscular,
subcuténea a intraparitonsal En este campo, los madios acuosos estériles empleados
son todos fécilmente obtenibles por técnicas cldsicas bien conocidas por los expertos
en la técnice

Los métodos para preparar diversas composiciones farmacéuticas con una
cierta cantidad de ingrediente activo son conocidos, o serén aparentes a la vista de
esta descripcidn, por los expertos en esta técnica Para ejemplos, véase RBemington:
The Science and practice of Pharmacy, Mack Publishing Company, Easton, Pa , 19*

1r
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Las composiciones farmacéuticas de acuerdo con la invencidn pueden
contener 0,1%-95% del (de los} compuestol(s) de esta invencidn, preferiblemante 1%-
70% De cuslquier manera, la composicidn o formulacién a ser admimstrada contendré
una cantidad de un compuesto o compuestos de acuerdo con la invencién en una
cantidad eficaz para tratar estado de snfermedad del individuo que se esté tratando.

Se pueden co-administrar los dos compuestos diferantes de asta invencién
simuitdnea o secuencialmente en cualquier orden, 0 como una composicién
farmacéutica individual que comprande un SDI y un agonista de GABA como se ha
descnto anteriormente.

Puesto que ia presente invancién tiens un aspecto que se refiare ai
tratamiento de las enfermedades/estados descritas aqul con una combinacién de
ingredientes activos que se puaden administrar separadamente, la invencidn tamhién
se refiere a la combinaciéon de composiciones farmacéuticas separadas en forma de
estuche El estuche comprende dos composiciones farmacéuticas separadas un SDI,
un proférmaco del mismo o una sal farmacéuticamente aceptable de dicho SDI o
proférmaco y un agonista de GABA, un proférmaco del mismo o una sal farmacéutica-
mente aceptable de dicho agonista de GABA o profdrmaco. El estuche comprande un
envase para contener las composiciones separadas tal comeo una botella dividida o un
paguete de ldmina delgada dividido Tipicaments, 8! estuche comprande instrucciones
para la admmnustracién de los componentes por separado. La forma del estuche es
particularmente ventajosa cuando los componentes separados se administran
prefeniblemente en formas da dosificacidn diferentes (p.ej., oral y parenteral), se
administran a intervalos de dosificacion diferentes, o cuando la titulacién de los
componentes individuales de la combinaclén es deseada por el médico prescriptor

Un sjemplo de un estuche de este tipo es un denominado envase burbuja
("blister pack") Los envases burbuja son bian conocldos en la industnia del envasado
y son amplhamente utiizados para el envasado de formas farmacéuticas de
dosificacién unitarna {compnmidos, cépsulas, y similares). Los envasas burbuja
consisten generaimenta an una hoja de matenal relativamente rigido cubierta con una
ldmina deigada de un matena! pléstico prefenblemente transparente. Durante el
praceso de envasado, se forman depresiones en la ldmina delgada de pléstico. Las
depresiones tienen el tamafio y la forma de los compnmidos o cdpsulas a envasar. A

continuacién, loa compnmidos o cépsulas se colocan en las dapresiones y la haja de q (
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matenal relativamente rigido se cierra herméticamente contra la [dmina delgada de
plastico en la cara de la |&mina delgada que estd opuesta a la direccién en la que se
formaron las depresiones. Como resultado, los compnmidos o cépsulas quedan
herméticamente confinados en las depresiones entre la lAmina deigada de plédstico y
la hoja. Prefenblemente, la rasistencia de la hoja es tal que los comprimidos o cdpsulas
pueden retirarse del envase burbuja aplicando presién manualmente sobre las
depresiones con lo cual se forma una abertura en la hoja en el lugar de las depresio-
nes El comprimido o cépsula puede retirarse entonces por dicha abertura.

Puede ser deseable proporcionar un recordatono en el estuche, p e}, an
forma de niimeros contiguos a los comprimidos o cdpsulas, an cuyo caso los numeros
corresponden a los dias del régmen en que deben ingenrse los comprimidos o
cépsulas asl espacificadas Otro ejemplo de un recordatono de aste tipo es un
calendano impreso en la tarjeta, p ), como sigue: "Primera semana, lunes, martes,

etc .... Segunda semana, lunes, martes, ..." etc Otras vanaciones de racordatorios
se reconaceran fdciimente Una "dosis diana® puede ser un solo compnmido o cépsula
o vanas pllidoras o cépsulas a tomar en un dfa determinado. También, una dosis dlena
del SDI puede consistir en un comprimido o cépsula, mientras que una dosis draria del
agonista de GABA puede consistir en vanos compnmidos o capsulas, o viceversa. El
recordatorio deberia reflejar asto

En otra realizacidn especifica de la invencién, se proporciona un dispansador
disefiado para dispensar las dosis diarias de una en una y en el orden de su uso
propuesto Prefenblemente, el dispensador estd equipado con un recordatono, a fin
de facilitar el acatamiento del régimen Un ejemplo dicho recordatorio de este tipo es
un contador macénico que indica el nimero de dosis dianas que ae han dispensado.
Otro ejemplo de dicho recordatorio es una memoria de micro-chip alimentada con
pilas, acopiada con un lactor de cnstal liquide, o una sefial recordatorie audible que,
por ejemplo, lee la facha en que se ha tomado la Gltima dosis diana y/o recuerda al
paciente cuéndo debe tomarse la dosis siguiente

Se entenders que esta invencidn no se imita a las realizaciones particularea
descritas aqul, sino que se pueden hacer diversos cambios y modificaciones sin
apartarse del espiritu y alcance de este nuevo concepto como se define en las
siguientes reivindicacionas

14
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REIVINDICACIONES

1 Una composicién farmacéutica que comprende
a una cantidad de un agarista de GABA, un profédrmaco dei
misme o un sal farmacéuticamente aceptable de dicho agonista de GABA o dicho
profarmaco, y
b una cantidad de un SDI, un proférmaco del msmo o una
sal farmacéuticamente aceptable de dicho SDI o dicho proférmaco.

2 Una compaosicidn farmacéutica de la rewindicacidn 1, que
comprende adicionaimente un vehiculo, excipiente o diluyente farmacéuticamente
aceptable

3 Una composici6n farmacédutica de la revindicacidon 2, en la que
dicho agonista de GABA es muscimol, progabida, nluzol, baclofeno, gabapentina,
vigabatrina, dcido valproico, tiagabina, lamotrigina, pregabalina, fenitofna, carbamaze-
pina, topwramato, un proférmaco de los mismos o una sal farmacéuticamente
aceptable de dicho agonista de GABA o dicho profdrmaco

4 Una composicién farmacéutica de la reivindicacién 3, en ia que
dicho agorusta de GABA es gabapentina, tiagabina, lamotrigina, fenrtofna, carbamaze-
pina, topiramato y pregabalina, un profdrmaco de ios mismos o una gal farmacéutica-
mente aceptable de dicho agonista de GABA o dicho proférmaco.

6 Una composicién farmacéutica de la raivindicacién 4, en la que
dicho agonista de GABA es pregabalina, un profSrmaco del mismo o una sal
farmacéuticamente aceptabie de dicha pregabalina o0 dicho profdrmaco

6 Una composicidn farmacéutica de la reivindicacién 4, en la que
dicho agorista de GABA es gabapentina, un proférmaco del mismo o una sal
farmacéuticamente aceptable de dicha gabapentina o dicho proférmaco.

7. Una composicidn farmacéutica de la reivindicacién 2, en la que

dicho SD! as un compuasto de formula |,

b

|02
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un profdrmaco del mismo o una sal farmacéuticameante acaptable de dicho compuasto

o dicho profdrmaco, donde

R1 es formilo, acetilo, propionilo, carbamoflo o -C(OH)R4R5,

r4 ' RS son cada uno, independientemente, hidrégeno, metilo, etilo o hidroxt-alquilo

tcﬂl -Csl.

R? eg tudrégeno, alquilo (C4-C4) o alcoxi (C4-Cq).

R3 es un radical de férmula

Iy
© e
R® | ' R® |
T
R™ R” REL
al )
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(CH,), (CH,),

R:II
R"’N\

5y

en la que dicho radical de férmula R38 ogts sustituido adicionalmente an sl anillo con
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RB, R7 Y Ra.
dicho radical de férmula R3P esta sustituido adicionalmente en ef anilio con R} 8, R1 8
y R20
G, G1 y G2 se toman separadamente y cada uno de ellos es hidrégeno y RE es
idrégeno, alquilo (C4-C4), alcox: (C4-C4)-carbonilo, alcoxi (C4-C4)-alquilo (C4-Cg),
hidroxi-alquilo (C4-C4) o fenilo opcionalmente sustituido independientemente con
hasta tres sustituyentes hidroxi, halo, hidroxi-alquilo (C4-C4), alcoxt (C4-C4)-alquilo
{C1-C4). alquilo {C41-C4) o alcoxi (C4-Cy4), donde dicho alquilo (C¢-C4) en la definicién
da R6 y dicho alcox: (C1-C4) an la definicién da Rs estan opcional e independiente-
meanta sustituidos con hasta cinco &tomas de flior, R7 Y R8 son cada uno,
independientemante, hidrégeno o alquiio {C4-C4), 0
Gy a1 es toman juntos y son alquileno (C4-Cq) ¥ R. H7. R8 y G son hidrégeno, o
Gl Y G2 e toman juntos y son alquileno {C4-Cg) v Ra. R7. RS y G son hidrbgeno;
qes 061,
X es un enlace covalentae, -IC=NR1°)-, oxicarbonilo, vinilerilcarbonilo, oxialqullenl
(C1-C4}-carbonile, alquilenil (C1-C4)-carbonilo, alguenil {(C3-C4}-carbonilo, tioalquilenil
(C4-C4)-carbonilo, vinienilsulfonilo, sulfinil-alquilenil {C4-C4)-carbonilo, sulfonil-
alquilenil {C4-C4l-carbonilo o carbonil-alquilenil (Cqy-C4)-carbonilo; donde dichos
oxialquilenil (C4-C4)-carbonilo, alquilerul (C 4-C4)-carbonilo, aiquenil {C4-C4)-carbonilo
y ticalquilenil (C1 -C,,_}-carbomlo an la definiclén de X estén cada uno de ellos opcional
a iIndependiantemente sustituklos con hasta dos grupos alquilo (C1-C4), bencilo o Ar;
estando dicho vinllensulforilo y dicho vinilenilcarbonilo en la definicién de X
opcionalmante sustituidos independientemente en uno o dos carbonos de vinilenllo
con alquilo (C4-C4), bencilo o Ar, y estando dicho carbonil-alquitenil (C-C4)-carbonilo
en la definicién de X opcionaimente sustituido indepandiantemente con hasta tres
grupos alquillo (C4-Cg4), bencilo o Ar,
R10 o5 hidrégeno o alquilo {(C4-C4);
R es cicloaliquilo {C3-C5), Ar‘-alqullemla {Cg-C3! o alquilo (C4-Cg) opcionalmente
sustituido con hasta cinco 4tomos dae flior, con la condicién de que cuandoq = Oy
X sea un anlace covalente, oxicarbonilo o alquilenil {C4-Cg4)-carbonilo, entonces r9
no ses alquile {C4-Cgl,
Ary Arl aon, independisntemente, un anlllo completamente saturado, parciaimente
saturado o completamente insaturado, de cinco a ocho miembros, que tiene

opcionalmente hasta cuatro hetsrodtomos seleccionados independientements entre
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dos, independientemente parciaimente saturados, completamente saturados o
completamente insaturados, de cinco a siete miembros, tomados independientementae,
que trenen opcionalmente hasta cuatro heterodtomos seleccionados independiente-
mente entre nitrdgeno, azufre y oxigeno; o un anillo triciclico que consta de tres
anillos condensados, independientemente parciaimente saturados, completamenta
saturados o completamente insaturados, de cinco a siete miembros, tomados
independientemente, que opcionalmente tienen hasta cuatro haterodtomos selecciona-
dos independientemente entre nitrégeno, azufre y oxigeno, teniendo dicho anillo
maonocliclico, biciclico o triciclico parcialmente saturado, compiatamentse saturado o
completamente insaturado, uno o dos grupos oxo como sustituyentes en carbono o
uno o dos grupos oxo como sustituyentas en azufra;

Ary Arl estén opcionaimente independientemante sustituidos en carbono o nitrégeno,
en un anillo 51 el resto es monociclico, en uno o ambos anillos si el resto es bicichco,
0 en uno, dos o tres enillos 31 el resto es tricichco, con hasta un total de cuatro
sustituyentes saleccionados independientemente entre R1 1, Rl 2, 313 Y H14, donde
Rr1 1. Flu. r13 Y R14 se toman cada uno separadamente y son cada uno, indepen-
diantements, halo, formilo, alcoxi (C4-Cgl-carbonilo, glquilenil tc1-cal-oxucarbomlo,
alcoxi {Cy-C4)-alquiio (C4-C4), CIOHIRIOR1B, nattilo, fenilo, imidazolile, piridilo,
tnazolilo, morfolinilo, alquil {C-C4)-sulfamoflo, N-slquil (Cy-C4)-carbamoflo, N.N-di-
alqui! {C 1-C4)-carbamollo, N-fenilcarbamoflo, N-alquil {C4-C4)-N-fenilcarbamolfio, N,N-
diferuicarbamoflo, alquil {C4-C4)-carboriamido, cicioalquil (C3-C4)-carbonilanudo,
fenilcarbonilamudo, pipenidinilo, pirrolidinilo, pipsrazinilo, ciano, bencimidazolide, amino,
anihno, pinmidilo, oxazolilo, 1soxazohlo, tetrazohlo, tienilo, tiazollo, benzotiazolilo,
pirralilo, pirazohilo, tetrahidrogquinalilo, tetrahidroisoquinolilo, banzoxazolilo, pindazinilo,
pincilox), pindilsulfanilo, furanilo, 8-alquif {C41-C4)-3,8-diaza[3 2 1]biciclooctilo, 3,6-
dioxo-1,2,4-tnazinllo, fenoxi, tiofenoxi, alquil (C4-C4l-sulfamilo, alquil {Cq-C4)-
sulfonilo, cicloalquilo (C3-C4), alquilo (C4-C4) opecionalments sustituido con hasta
cinco dtomos de fiGor o grupos alcoxs {C4-C4) opcionaimente sustituidos con hasta
cinco 8tomos de filior, estando dichos naftilo, fenilo, pindilo, pipendinilo, bencimidazo-
hlo, pinmudilo, tienilo, benzotiazolhlo, pirrohlo, tetratudroquinolilo, tetrahidroisoquinolilo,
benzoxazollo, pindazinilo, pindiloxi, pindlisulfanilo, furanilo, tiofenoxi, anilino y fenoxi
en la definicién de R1 1, rR12, g13 Y r14 opcionalmente sustituidos con hasta tres
sustituyentes saleccionados indepandlentemente antre hidroxi, halo, hidroxi-alquilo

(00
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{C1-C4). alcox: (C4-C4)-alquilo {C1-C4), alquile (C4-C,) opcionaimente sustiturdo con
hasta cinco atomos de fluor y alcox) (C4-C4) opcionalmente sustituido con hasta cinco
dtomos de fldor; estando dichos imidazolilo, oxazolilo, 1Isoxazolilo, tiazolilo y pirazolilo
en la definictén de R1 1. R12. r13 Y R14 opcionalmente sustituidos con hasta dos
sustituyentes seleccionados independientemente entre hidroxi, halo, hidroxi-alguilo
(C4-C4). alcoxi (C4-Cyl-alquilo {C4-Cy), alquilo {C4-C4) opcionalmentae sustituido con
hasta cinco dtomaos fldor y alcoxi (C1-C4) opcionalmente sustituide con hasta cinco
4tamos de flior, estando dicho morfolinilo an la definicién de R11. R1 2. p13 Y rR14
opcionalmente sustituido con hasta dos sustituyentes seleccionados independients-
mente entre alquilo (C4-C4); estando dicho pirrolidinilo en la definicidn de Rl 1. Ru.
r13 Y r14 opcionalmente sustituido con hasta dos sustituyentes sseleccionados
independientementa entre hidroxi, hidroxi-alquilo (C4-C3}. alcoxl {C4-C4)-alquilo {(C4-
Cg4), alquilo (C4-C4) opcionaimente sustitido con hasta cinco 4tomos de fiGior y alcoxi
(C4-C4) opcionalmente sustituido con hasta cinco 4tomos de fldor, estando dicho
piperazinilo en |a definicidn de R". Rl 2. H13 Y H"‘ opcionalmente sustituido con
hasta tres sustituyentes seleccionados independientemente entre alcoxi (C1-C4)-
alquilo (C4-C4). hidroxi-alquilo (C4-Cg), fenilo, pindilo, alquil {Cq-C4)-sulfamoflo,
alquilo (C1-C4) opcionalmente sustituido con hasta cinco &tomos de fiGor y alcoxi {(C4-
C4) opcionalmente sustituido con hasta cinco &tomos de fldor; estando dicho tnazolilo
en la deficion da R11, R12, 13 Y ri4 opcionalmente sustituido con hidroxi, halo,
hidroxi-alquilo {C4-C4), alcoxi {C4-Cg4)-alquilo {C4-C4l, alquilo (C4-C4) opcionatmente
sustituido con hasta cinco &tomos de fltor y alcoxi IC1 —C4) opcionalmente sustituido
con hasta cinco 4&tomos de flior, estando dicho tetrazolilo en la defimcién de rll,
Rr! 2. r13 y rR14 opcionalmente sustituido con hidroxi-alquilo {C5-C4) 0 alquilo (C4 -Cq)
opcionalmente sustrtuido con hasta cinco 4tomos de fldor; y dichos fenilo y pindilo
que estén opcionalmante sustituidos en piperazina en la definicién de r11 ‘ R1z. r13 Y
R14 estén opcionalmente sustituidos con hasta tres hidroxi, hale, hidroxi-alquilo (C4-
C4). alcoxi (C1-Cq)-alquilo {C4-Cy4l, alquilo {C4-C4) opcionalmente sustituido con
hasta cinco 4tomos de fltor y alcox: (C4-C4) opcionalmente sustituido con hasta cinco
Atomos de flior; o

rit Y R12 zs toman juntos en los Atomos de carbono adyacentes y son
-CH50C(CHg)50CHo- G -O-(CHzlp-O-. Y Ri13 Yy R14 s toman separadamente y son
cada uno, independientemante, hidrégeno o alquilo {C¢-C4),

pes 1,203, (osr
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R18 Y R18 s toman soparadamente y cada uno de ellos es independientements

hidrégeno, alquilo {C4-C4) opcionaiments sustituido con hasta cinco dtomos de fldor;
oR] 5 Y Rw 5e toman separadamente y R1B g5 hidrégeno y R18 os ciclosiquilo {C4-
Cel, hidroxi-alquilo (C4 -Cq), fenilo, pindilo, pinmidilo, tierwlo, furanilo, tiazolilo,
oxazolilo, imidazolilo, benzotiazolilo o benzoxazolilo; o r15 Y R16 56 toman juntos y
son aiquileno (C3-Cgl,

Ga. a4 Yy G5 se toman separadamente y cada uno de eflos es hidrégeno, r es O, R18
es hidrégeno, alquilo (C 1-C4), alcoxi (C 1-C 4)-carbonilo, alcox: (C 4-C4)-alquilo (C4-Cy),
hidroxi-alquilo (C1-C4l o fenilo opcionalmente sustituido independientemente con
hasta tres grupos hidroxi, halo, hidroxi-alquilo {C 1-C4), alcoxi {C1-C4)-alquilo (C1-C4),
alquilo {C4-C4) o alcoxi {C4-C4), donde dicho alquilo (C4-C4) en is definicién de R
y dicho alcoxi {C4-C4) en la definicién de R8 estan opcional & independientemente
sustituidos con hasta cinco 4tomos de fldor; y R1® Yy R20 son cada uno, independien-
temente, alquilo (C4-Cy); 0

Ga. gt Y GP se toman saparadamente y cada uno de ellos hidrégeno; res 1; R"8 as
hidrégeno, alquilo (C4-C4), alcoxi (C4-C4)-carbonilo, alcoxi (C4-Cy4)-alquilo (c1-c4l.
hidroxi-alquilo (C4-C4) o fenilo opcionaimente sustituido independientemente con
haata tres grupos hidroxi, halo, hidrox-alquilo (C 1-C4), alcoxi (C4 -C4)-alquilo (C1-C4).
aiquilo (C1-C4) o atcox {C1-C4). donde dicho alquilo (C4-C4) en la definicién de Ro Y
dicho alcoxi {C4-C4) en la definicidn de RG astan opcional e independientemente
sustrtuidos con hasta cinco dtomos de fldor, vy p19 Y A20 gon cada uno, \ndependian-
temente, hidrégeno o alquilo {C4-Cy); 0

63 ¥ G* 50 toman juntos y son aiquieno {C4-C3), res 0461,y R18, R19, R20 Y Gb
son hidrégeno; o

¢t Y G se toman Juntos y son alquileno (C4-C5), res 06 1,y R‘B. 319' R20 Y 63
son hidrégeno;

R17 es SO,NR21R22, CONR21R22, alcox (C{-Cgl-carbonilo, alquil (Cq-Cgl
carbonilo, Ar2-carbonilo, alquil (C4-Cgl-aulfonilo, alquil (C4-Cg)-sulfinilo, ArZ-gulfonilo,
Ar-suifinilo y alquilo ¢c,-c6|;

321 Y Rzz se toman separadamente y cada uno da slios se selecciona independiente-
mente entre hidrégeno, alquilo {C4-Cg), cicloalquilo (C4-Coly Arz-alqmlenllo (Co-Ca):
0

r21 Y R22 gg toman junto con el &tomo de nitrégeno al que estédn unidos para formar
azetidinilo, pirrohdinilo, piperidinilo, piperazinilo, merfolinllo, azepinilo, azabiciclo-

jo?%
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[3 2 2 Jnonanilo, azabiciclo[2.2 1)heptilo, 6,7-dihidro-5H-dibenzoic,elazepinilo,
1,2,3,4-tetrahidroisoquinoiillo 6 5,6, 7,8-tetrahidropindo{4, 3-d]pinmidilo, estando dicho
azetidinilo en la defimicién de R21 Y R22 opcionalmente sustituido iIndependienterante
con un sustituyente seisccionado entre hidroxi, amino, hidroxi-alquilo (C4-Cg), alcoxi
{C4-C4l-alquilo (C1-C4), alquilo (C4-C4) opcionaimente sustituido con hasta cinco
dtomos de fldor y alcoxi {C1-C4) opcionalmente sustituido con hasta cinco dtomos de
fldor; estando dichos pirrolidinilo, piperidinilo, azepinilo en la definicién de rR21 Y R22
opcionalmente sustituidos independientemente con hasta dos sustituyentes
seleccionados independientementa antre hidroxi, amino, hidroxi-alquilo (C1-C4), alcoxi
{C4-Cy)-alquilo (C4-C4), alquile {C4-C4) opcionalmente sustituido con hasta cinco
atomos de fldor y alcoxi (C4-C4) opcionalmente sustituido con hasta cinco dtomos de
fldor, estando dicho morfolinlo en la definicién de r21 Y R22 opctonalmente
sustituido con hasta dos sustituyentes seleccionados independiantementa entre
hidroxi-alquilo {C4-C4). alcox: {C4-C4l-alquilo (C4-C4), alquilo {C4-C4) opcionalmente
sustituido con hasta cinco dtomos de fitior y alcoxi {C1-C4) opcionalmente sustituido
con hasta cinco dtomos de flior, estando dicho piperazinilo en la definicién de r21
Y R22 opcionalmente sustrtuido independientemente con hasta trea sustituyentes
seleccionados independientemente entre fenilo, pindilo, alcox: {C4-C4)-carbonilo y
alquilo (C4-C4) opcionalmente sustituido con hasta cinco &tomos de fldor, estando
dicho 1,2,3,4-tetrahidroisoquinclilo y dicho B6,8,7,8-tetrahidropindo(4,3-d]pinmidilo en
la definicion de R21 ¥y p22 opcionaliments sustituidos independientemente con hasta
tres sustituyentes seleccionados independientemente entre hidroxi, amino, halo,
hidroxi-alquilo (C 1-C4), alcoxi (C4-C4}-alquilo (C 1-Cg4), alquilo (C4 -C4) opcionalmente
sustrtuido con hasta cinco dtomos de fldor y aleoxi {C1-Cy4) opcionalmente sustituido
con hasta cinco §tomos de flGor, y estando dicho 6,7-dihidro-6H-dibenzolc,e]azepinilo
en la defimicidn de R21 Y sz opcionalmente sustituido con hasta cuatro sustituyentes
seleccionadas independientemente entra hidroxi, amino, halo, hidroxi-alquilo (C4-C4),
alcoxi (C4-C4)-alquilc {C4-C4), alquilo (C4-C4) opcionaiments sustituido con hasta
cinco &tomos de flGor y alcoxi (C4-C4) opcionalmente sustiturdo con hasta cinco
atomos de fiGor; dichos pinmudilo, pindilo y ferulo que estan opcionalments sustrtuidos
an dicha piparazina en la definicién de 321 Y R22 ggtén opcionalmenta sustituidos con
hasta tres sustituyentes seleccionados entre hidroxi, ammo, hidroxi-alquilo (C4-C4).
alcoxi (C4-C4l-alquilo (C{-C4), alquilo {C{-C4) opcionaimente sustituldo con hasta

cinco &tomos de flior y alcox: (C4-C4) opcionalmente sustituwido con hasta cinco
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adtomos de fidGor;

Arz se define independientemente como se ha descrito antenormente para Ar y Ar‘:
dicho Ar2 est4 opcionaimente sustituido independientemente como se ha descnto
anteriormente para Ar y Arl,

R23 o5 CONR2BR26 ¢ 802R25R26, donde R25 os hidrégeno, alquilo (C4-C4) 0 ArS.
alquilenilo {CO-C4) Yy R26 o5 Ara-alqwlenllo (Cq-C4): con la condicién de que cuando
Ar3 es fenilo, naftiio o bifenilo, entonces R23 no puade ser CONR25R28 4gnde R20
es hudrégeno o Ar3 y R26 g Ara.

R2% es hidrégeno, alquifo (C1-Cy4), alcox: (C4-C4l)-carbonilo, alcox {C4-C4)-siquilo
(C4-C4), hidroxi-alquilo (C1-C 4} o fenilo opcionalments sustituido independisntemente
con hasta tres grupos hidroxi, halo, hidroxi-alquilo {C 1-C4). alcoxi (C4-C4)-alqutlo (C4-
C4). alquilo (C4-C4) 0 alcoxi (C1-C4), donde dicho alquilo (C4-C4) en la defivicion de
R6 y dicho alcoxt (C4-C,) en la definicién de RO estan opcional e independientemente
sustituidos con hasta cinco atomos de fldor,

ArS se define independientemente como se ha descrito antenormente para Ary Ar1:
dicho ArS estd opcionalmente sustituido independientemente como se ha descrito
anteriormente para Ar y Ar1.

R27 o hidrégeno o alquilo (C1-C4).

R28 Yy R29 son cada uno, indapendientementae, hidrégeno, hidroxi, halo, hidroxi-alquilo
{C4-Cy4), alcoxi {C4-C4)-alquilo (C1-C4), alquilo (C1-C4) operonalmente sustituido con
hasta cinco &tomos de fldor, alcoxi {C4-C,4) opcionalmente sustituido con hasta cinco
atomos de fldor, fenilo, pindilo, pinmidilo, tienilo, furanilo, tiazolilo, oxazolilo, fenoxi,
tiofenoxi, SOZNR3°R31 , CONR30R31 4 NR30R31 . estando dichos tienilo, pinmidilo,
furanilo, tiazolidlo y oxazolilo en la definicién de R28 Y rR29 opcionalmente sustituidos
con hasta dos grupos hidroxi, halo, hidroxi-alquilo {C1-C4), alcoxi (C1-C4)-alquilo (Cq-
C4), algquilo {C4-C,4) opcionalmente sustituido con hasta cinco dtomas de fldor o alcoxi
(C41-C4) opcionaimente sustituido con hasta cinco dtomos de fldor; estando dichos
ferilo, pindilo, fenoxi y tiofenoxi en la definiciébn de r28 Y R28 opcionalmente
sustrtuidos con hasta tres grupos hidroxi, halo, hidroxi-slquilo (C 4-C4), alcoxi (C4-Cg4)-
alquilo (C4-Cg4), alquilo (C4-C,4) opcionalmente sustituido con hasta cinco dtomos de
flaor o alcoxi (C4-C4) opcionalmente sustituido con hasta cinco &tomos de fldor,
r30 Y R3 son cada uno, independientementa, hidrégeno, elquilo (C1 -C4). cicloalquiio
{C3-C+) o fenilo, estando dicha fenilo opcionaimente sustituido con hasta tres grupos
hidrox, halo, hidroxi-alquilo (C4-C4), alcoxi (C4-C4)-alquilo (C4-Cy4), alquilo (C4-Cy)
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opcionalmante sustituido con hasta cinco dtomos de fldor o aicoxi {C4-C4) opcional-
mente sustituido con hasta cinco 4tomos de flGor, o

p30 Y R31 se toman juntos con el &tomo de nitrégeno al que estan unidos para formar
indolinilo, pirrahdinilo, piperidiniio, piperazinite o morfolinilo, sstando dichos pirrohidinilo
y pipendinilo en la definicidn de r30 v r31 opcionalmente sustituidos con hasta dos
grupos hidroxi, amino, hidroxr-alquilo {(C1-C,4), alcoxi (C4-Cg4l-alquilo (C4-C4), alquilo
(C1-C4) opcionalmente sustituido con hasta cinco dtomos de flGor o alcox: (C1-C4)
opcionalmente sustituide con hasta cineco 4tomos dae flior, estando dichos indolinilo
y piperazinilo en la definicién de r30 Y g3 opcionalmente sustituidas con hasta tras
grupos hidroxi, amino, hidroxi-alquilo (C1-C4), aleoxi (C4-Cg4)-alquilo (C4-C4), alcoxi
{C4-C4)-carboniio, alquilo {C1-C4) opcionaiments sustituido con hasta einco &tomos
de fiGior o alcoxi {C41-C4) opcionaimente sustitiido con hasta cinco 4&tomos de fldor;
astando dicho morfolirulo en la definicién de Rao Yy H31 opcionaimeante sustituido con
hasta dos sustrtuyentes seleccionados independientemente entre hidroxi-alquilo (C4-
Ca). alcoxi (C1-C4)-alquilo {C4-C4), alquile (C4-C4) opcionaimente sustituido con
hasta cinco 4tomos de flior y alcoxi (C4-C4) opcionalmente sustituido con hasta cinco
adtomos de fldor;

A o3 N opcionalmente sustituido con hidrégeno o alquilo (C4-C,4) v B 88 carbonilo; o
A es carbonilo y B es N opcionalmenta sustituido con hidrégeno o alquilo (C4-Cg4):
RIZ g4 hidrégeno o alquile {C4-C4).

R33 as fanilo, pindilo, pinmudilo, tiazaolilo, oxazoltlo, bancilo, quinalilo, 1Isoquinalilo,
ftahzinilo, quinoxalilo, benzotiazohlo, banzoxazolilo, benzofuramio o benzotientlo,
estando dichos fenilo, pindilo, pinmidilo, tiazohlo, oxazollo, bencilo, quinolio,
isoquinolilo, ftalizinilo, quinoxalilo, benzotiazohlo, benzoxazolilo, benzofuranido y
benzctienilo en la definicién de RIS opcionaimente sustrtuidos con hasta tres grupos
fenilo, fanoxi, NR34R38, halo, hidroxi, hidroxi-alquilo {C4-C4), alcoxi {C1-C4)-alquilo
(C4-C4). alquile (C4-C4) opcionalmente sustituido con hasta cinco étomos de fidor 0
alcoxi (C4-C4) opcionaimente sustituido con hasta cinco étomos de fldor;

R34 y RIP son cada uno, independientements, hidrégeno, alquile (C41-C4), fonilo o
fanilsulfonilo; estando dichos fenilo y fenilsulfonio en {a definicién de r34 Y p36
opcionalmante sustrtuidos con hasta tres grupos halo, hidroxi, alquilo (C4-Cg4)
opcionalmente sustituido con hasta cinco dtomos da flior o alcoxi {C4-Cg4) opcional-
menta sustituido con hasta cinco &tornos da flor,

D es CO, CHOH 6 CHz:
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Ees O,NH 6 S,
r36 Y R37 s¢ toman separadamente y cada uno de ellos es independientemente
hidrégeno, halo, ciano, hidroxi, amino, alquil {C 1-Cg)-amino, di-alquil (C4-Cgl-amino,
pirrolidino, pipendino, marfolino, alcox: {C4-C4l)-slquilo {C4-C4), hidroxi-alquilo (C4-
Cq) Ar4, alquilo (C4-C4) opcionalmente sustrituido con hasta cinco dtomos de fitior
o alcoxi {C4-C4) opcionalmente sustitutdo con hasta cinco dtomos de flior,

R33. r39 Yy R0 son cada uno, independientemente, hidrégeno o alquilo {C4-Cg4),
At es fenilo, furanilo, tienilo, pindilo, piInmidilo, pirazinilo o pindazinilo, estando dicho
Art opcionalmente sustituido con hasta tres grupos hidroxi, alcox (C4-C4)-aiquilo
(C4-C4). halo, hidroxi-alquilo {C4-C4), alquilo (C4-C4) opcionalmente sustituido con
hasta cinco &tomos de flGor o aicoxi (C 1-C4) opcionaimente sustituide con hasta cinco
dtomos de fltior, o

R36 Y R37 ga toman junto con los 4tomos de carbono adyacentes y san -0-(CH2!t-O-;
tes1,263;

Y es alquileno (C5-Cgl:

R4, pb6 Y R 30n cada uno, independientemente, hidrégeno o alquilo (C4-C4);
m y n son cada uno, indapsndientemente, 1, 2 6 3, con la condicidn da que la suma
deamynsea2 364,

kes0,1,2, 364,

¥1 s un enlace covalante, carbonilo, sulfonilo u exicarbonilo,

R4S o cicloalquile {C3-C5), Ara-alqullemlo {Cq-Cy) NR37R48 ¢ alquillo {C4-Cg)
opcionalmente sustituido con uno a cinco Atomos de fldor; con la condicion de que
cuando Y1 sea un enlace covalents u oxicarbonilo, entonces R43 no ses NH47R4B,
r47 Y A48 56 toman separadamente y se selaccionan cada uno independientemente
entre hidrégeno, Ar5, alquilo {C4-Cg) ¥ Ars-alqmlemlo (C1-Cgl. 0

r47 Y R48 36 toman junto con el 4tomo de nitrégeno al que estén unidos para formar
azetidinilo, pirrohdinifo, pipendinilo, piperazinilo, morfolinile, azepinilo, azabieiclo-
[3.2 2]nonanilo, azebiciclo[2.2 1]lheptilo, 1,2,3,4-tetrahidroisoquinolilo, 8,7-dihidro-6H-
dibanzo[c,elazepiniic 6 5,6,7,8-tetrahidropindol4.3-d]pinmidilo; estando dicho
azetidinilo en la definicion de RY7 Y R4 opcionaimente sustituido con un grupo
hidroxi, amuno, hidroxi-glquilo {C4-Cg4l, alcoxi {C4-C4l-ailquilo (C4-Cy4), alquilo (Cy-
C4) opcionaimente sustituido con hasta cinco dtomos de fldor o alcoxi (C4-C4)
opeionalmante sustituido con hasta cinco Atomos de fitior, estando dichos pirrolidinilo,
pipandmnilo y azepinilo en la defimeién de L add Yy ri8 opcionaimenta sustituidos con

(2
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C4). alquilo {C1-C4) opcionalmente sustituido con hasta cinco dtomos de fltor o alcox
{C4-C4) opcionalmente sustituido con hasta cinco &tomos de fluor, estando dicho
morfolinilo en la definicién de RY? Y R“ opcionalmente sustituido con hasta dos
sustituyentes seleccionados independientemente entre hidroxi-alquiio {C 1-C4), alcoxi
(C1-C4)-alguiio (C1-Cy), alquilo {C1-C4) opcionalmente sustrtuido con hasta cinco
&tomos de fldor y slcoxi {C1-C4) opcionalmente sustituido con hasta cinco 4tomas de
flior, estando dichos piperazinilo, 1,2,3,4-tetrahidroisoquinollo y 5,8,7.8-
tetrahidro[4, 3-dlpinmidilo en la definicién de r47 Y r48 opcionalmente sustituidos con
hasta tres grupos hidroxi, amino, halo, hidroxi-alquilo {C1-C4), alcoxi (C4-C4)-alquilo
{C1-C4). alquilo {C4-C4) opcionaimente sustituido con hasta cinco &tomos de fldor o
alcoxi (C4-C4) opcionalments sustituido con hasta cinco &tomos de fldor; y estando
dicho 8,7-dihidro-5H-dibenzolc,e]azepinilo an la definicién de R47 y p48 opcionalmen-
te sustituido con hasta cuatro grupos hidroxi, amino, halo, hidroxi-alquiio (C41-Cy),
alcoxi (C4-C4)-alquilo {C4-C4), alquilo (C4-C4) opcionalmente sustituido con hasta
cinco dtomos de fldor o alcoxi (C1-C4) opcionalmente sustrtuxio con hasta cinco
atomos de fldor;

Ar® ga define independientemente como aa ha deacrito anteriormente para Ar y Ar1:
Ar® esta opcionaimente sustituido independientemente como se ha descrito
antenormente para Ar y Ar1:

r42 v R428 gon independientemente hidrégeno, cicioalquilo (C3-C7), Ars-alqmlanllo
{Co-C3). Ars-alquamlo (Co-Cyq), Ar8.carbonilo o alquilo (C4-Cg) opcionsimante
sustituido con hasta cinco dtomos de flior;

ArB se define independientements como se ha descrito antenormenta para Ary Ar1:
Ar® ests opcionalmente sustituido indepandiente como se ha descrito antenormente
para Ary Ar1, Y

ad y R418 son cada uno, independientemante, hidrégeno o alquilo {C4-C4)

8 Una composicién farmacéutica de la reivindicacién 7, en la que en
dicho compuesto de Férmula |, dicho proférmaco del mismo o dicha sal farmacéutica-
mente aceptable de dicho compuesto o dicho proférmaco.

R as C(OH!R"’RE, donde R4 Y RP son cada uno, ndepsndientamente, hidrégeno o
metilo,

R2 os hidrégeno,

R3 es l l (
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donde dicho R3 esta sustituido con Re, H7 0 Ra.

G, G? Yy G2 se toman separadamente y son cada uno hidrégeno y RO es hidrégeno o

alquilo {C4-C4): R’ Y R8 son cada uno, independientemente, hidrégeno o alquilo {C4-
Cq4li 0

Gy G1 se toman juntos y son alquileno (C4Cq) ¥ R6, R7. r8 Y G2 son hidrégeno; o
L Yy G2 3¢ toman juntos y son alquileno {C4Cq) ¥ RB, R7. r8 y G son hidrégeno;
qges0461,

X es un enlace covalente, oxicarbonilo, vinilenilcarboniio, oxi-alquilenil (C4-C4)-
carbonilo, tio-alquilenil (C{-C4)-carbonilo o vinilenilsulfonilo, estando dicho vinilenil-
carbonilo y dicho vinllenilsulfonito en la definicién de X opcionalmente sustituidos con
uno o dos carbonos de vinilenilo con alquilo |C1 -C4), bencilo o Ar, estando dicho oxi-
alquilenil (C4-C4)-carbonilo y dicho tro-alquilenil {C41-C4)-carbonilo en la definicién de
X opcionalmente sustituidos con hasta dos grupos alquilo (C4-Cy4). bencilo o Ar,

R® es cicloalquilo {C3-C4), Ar1-alqmlemlo (Co-C4) o alquilo (C4-Cg) opcionalmente
sustrituido con hasta cinco 4tomos de fldor,

Arl es fenilo, naftilo, pindilo, pinmidilo, pirazinilo, pindazinito, tnazimile, quinollo,
isoquinolilo, quinazolio, quinoxalilo, ftalazinlo, cinolinilo, naftndinilo, ptenidinilo,
pirazinopiraziniio, pirazinopindazinilo, pirmidopindazinilo, pirmidopinmidslo, pirrdopinmi-
dilo, pindopirazinilo, pindopindazinilo, pirrolilo, furanilo, tiemilo, imidazolilo, oxazolilo,
tiazolilo, pirazohlo, i1soxazolilo, i1sotiazolilo, tnazolilo, oxadiazollo, tiadiazolilo,
tatrazohlo, indolilo, benzofuranilo, benzotienilo, bencimidazolilo, banzoxazolio,
benzotiazolilo, indazolilo, banzoisoxazolilo, benzoisotiazolilo, pirrolopindilo, furopiridilo,
tienopindilo, 1midazolopindile, oxazolopindilo, tiazolopindilo, pirazolopindilo,
isoxazolopindilo, isotiazolopiridilo, pirrolopinmidilo, furopinmidilo, tienopinmidilo,
imidazolopinmidiio, oxazolopinmidilo, tiazolopinmidilo, pirazolopinmidilo, 1soxazolopin-
midilo, i1sotiazolopirimidilo, pirrolopirazinilo, furopirazinilo, tienopiraziniio, imidazolopira-

zinllo, oxazolopirazinilo, tiazolopirazinilo, pirazolopirazinilo, 1soxazolopirazinilo,

[
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1sotiazolopirazinilo, pirrolopindazinilo, furopindazinile, tienopindazinilo, imidazolopirida-
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zinilo, oxazolopindazinilo, tiazolopiridazinilo, pirazolopiridazinilo, 1soxazolopindazinilo
o i1sotiazalopindazinilo, y
dicho Ar1 esta opcionalmente sustituido como se ha descrito en ia reivindicacion 7
9 Una composicion farmacéutica de la reivindicactén 8, en la que en
dicho compuesto de Férmula 1, dicho profadrmaco del mismo o dicha sal farmacéutica-
mente aceptable de dicho compuesto o dicho profdrmaco
X es un enlace covalente, oxicarbonilo o vinilenilcarbonilo opcionalmente sustituido
en uno o dos carbonos de vinilenilo con algquile {C4-Cy4), bencilo o Ar,
R? es Ar! -alquilenilo (C-Cy4l,
Arl es fenilo, naftilo, pindilo, pirnmidilo, pirazinilo, tnazinilo, quinolilo, 1Isoquinollo,
quinazolile, qunoxahlo, furanilo, tienilo, indolilo, benzofuranio, benzotenilo,
benzoxazolila, benzotiazollo, furopindilo, oxazolopindilo, tiazolopindilo, tienopindilo,
furopinmidilo, tienopirimidiio, oxazolopinmidilo o tiazolopinmudilo, y
dicho Ar1 esté opcionalmente sustituudo como se ha descrito en la reivindicacién 8
10 Una composicidn farmacéutica de Ia reivindicaciédn 9, en la que en
dicho compuesto de Férmula |, dicho profdrmaco del mismo o dicha sal farmacéutica-
mente aceptable de dicho compuesto o dicho profdrmaco*
R2 os hidrégeno,
R% es hidrégeno o metilo,
RS es metilo,
Q, Gl y G2 son hidrégeno,
ré Y R7 son cada uno, indepandientemente, idrégeno o0 metilo;
RB es hdrégeno
11 Una composicién farmacéutica de la reivindicacién 10, en la que
dicho compuesto de Férmula | se selecciona entre
R-{4-{1'-{2-{1R-mdroxietil)pinmidin-4-il1-[4.,4"']-bipiperidinil-1-d} pinmidin-2-it)-
etanol,
furol3,2-c]pindin-2-il-{4-[2-{1R-tudroxietil) pinmidin-4-i1]-3R, 6 S-dimatii-
piperazin-1-iljmetanona,
{4-cloro-furol3,2-clpindin-2-11)-{4-[2-{1 R-hidroxietll)pinmidin-4-11]-3R, 5 S-
dimetilpiparazin-1-itjmetanona,
{4-12-{1R-hidroxietil)pinmidin-4-il1-3R, 6 S-dimetilpiperazin-1-i}-(4-pirrolidin-1-il-
furol3,2-clpindin-2-il)metanona;

[ 17
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{4-[2-(1R-hidroxietillpinmidin-4-11]-3R,5S-dimetiipiparazin- 1-il}-(4-morfolin-4-il-
furo[3,2-c]pindin-2-1l}metanona,

{4-12-(1R-hidroxietil) pirimidin-4-11]-3R, 5 S-dimetiipiperazin- 1-il}-imidazo[1,2-
a]pindin-2-iimetanona;

furo[3,2-c]pindin-2-1l{4-[2-(1R-hidroxietil)pinmidin-4-i]-2R,8S-dimetilpiparazin-
1-il}metanona,

éster pindin-3-flico de &cido 4-[2-{1R-hidroxietil)pinmidin-4-il]-2R,8S-dimetil-
piperazin-1-carboxilico,

éster 2-metilpindin-3-ilico de écido 4-[2-(1R-hidroxtetil)prnmidin-4-i1ll-2R,6S-
dimetiipiperazin-1-carboxilico,

éster 5-cloropindin-3-flico de 4cido 4-[2-{1R-hidroxietil)pinmidin-4-1]-2R,6S-
dimetilpiperazin-1-carboxflico,

éster 8-metilpindin-3-Mlico de acido 4-[2-(1R-hidroxietil)pinrmidin-4-11]-2R,88-
dimetiipiparazin-1-carboxflico,

(E)-1-{4-[2-{ 1 R-hidroxietrl}pinrmdin-4-1l}-2R,8S-dimetiipiperazin-1-11}-3-tiofen-2-
iipropenona,

1R-{4-14-(4,6-dimetiipinmidin-2-11}-3R,5S-dimetilpiperazin-1-illpimidin-2-il}-

-48 -

etanol;

1R-{4-[4-(4-metoximatil-8-metilpirnmidin-2-il)-3R,5S-dimetilpiparazin-1-ill-
pinmidin-2-il}-atanol,

1R-{4-[4-{4-hidroximetil-8-metiipinmidin-2-i1)-3R, 6 S-dimetilptperazin-1-il]-
ptrnmidin-2-il}-etanol;

1R-{4-{3R,6S-dimetil-4-[2-(4-meatilpiparazin-1 -i)pinmidin-4-if]piperazin-1-il} -
pinmidin-2-il)-etanol,

1R-{4-{4-[2-(4-etiipiperazin- 1-il)pirinudin-4-1[]-3R, 6 S-dimetiipiperazin-1-il}-
pinmidin-2-il}-etanol,

1R-{4-{3R,5S-dimetil-4-[2-(4-metiimidazol-1-il)pinmidin-4-illpiperazin-1-l}-
pinmidin-2-il}-etanol;

1R-(4-{3R,5S-dimetil-4-[2-(2-metiimidazol-1-l)pinmidin-4-illpiperazin-1-il}-
pinmidin-2-il}-etanol;

1R-{4-{4-[2-(2,4-dmetimidazol-14l}pinmidin-4-il]-3R,5S-dimetilpiperazin-1-i}-
pinmidin-2-il)-etanol,

1R-{4-{4-[2-(4-1s0propipiperazin-1-il)pirimidin-4-11]-3R,5S-dimetiipiperazin-1-il}-
pinmidin-2-il)-etanol;
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1R-{4-{3R,5S-dimetil-4-[4-metil-6-{4-metilpiperazin-1-il}-[ 1,3,5]tnazin-2-il]-
ptperazin-1-il}pinmidin-2-il}-etanol;

1R-{4-{4-(4-metox)-B-metil-[1,3,51tnazin-2-11)-3R,6S-dimatiipiperazin-1-il]-
pinimidin-2-il}-etanol,

1R-{4-[4-(4,6-dimetoxI-[1,3,5]triazin-2-11)-3R, 6 S-dimetiipiperazin-1 -1l pInmidin-
2-1l}-etanol,

1R-{4-[4-(4-etox)-6-matil-[1,3,5]triazin-2-11)-3R,6S-dimetilpiperazin-1-il}-
pinmidin-2-il}-etanol,

1R-{4-(4-(4-1sopropoxi-6-metil-[1,3,6]trlazin-2-1)-3R,6S-dimeatiipiperazin-1-il}-
pinmidin-2-il}-etanol,

1R-{4-[3R,5S-dimetil-4-{4-fenil-[1,3,6]tnazin-2-1)piparazin-1-illpinmidin-2-il}-

-49 -

etanol,

1R-{4-[4-{4-hidroximetil-8-metoxi-[1,3,5]tnazin-2-11)-3R,5S-dimestiipiperazin-1-
illpinmidin-2-il}-etanol;

1R-{4-[4-(4-1s0propoxi-8-metoxi-[ 1,3,5triazin-2-11)-3R,6S-dimatilpiperazin-1-
illpinmidin-2-il}-etanol,

1R-{4-[4-(4-180propil-[ 1,3,5]tnazin-2-1}-3R, 6 S-dimetiipiparazin-14l]lpinmidin-2-
il}-etanol,

1R-{4-[4-(4-etil-6-metoxi-[ 1,3,5]tnazin-2-11}-3R,5S-dimetilpiperazin-1-iil-
pinmidin-2-il}-etanol;

1R-{4-[4-(4,6-dimetilpinmidin-2-l)-2R,8S-dimstilpiperazin-1-illpinmidin-2-il}-
etanol;

1R-{4-[4-(4-hidroximetil-8-metiipinmidin-2-i1)-2R,8S-dimetipiperazin-1-ii]-
pmmidin-2-1l}-etanol;

1R-{4-[2R,B8S-dimatil-4-(4-[1,2,4]tniazol-1-pinmidin-2-il)piperazin-1-il1-
pinmidin-2-il}-etanol,

1R-{4-[4-({2,6-dimetipinmidin-4-i)-2R,8S-dimetiipiperazin-1 -llpinmidin-2-il}-
etanol;

1R-{4-{4-[2-(1R-hidroxietil)pinmidin-4-1ll-2R, 8S-dimetilpiperazin-1 -1} pinmidin-
2-il}-atanol;

1R-{4-[4-(2-hidroximetil-6-metilpinmidin-4-11)-2R, 8S-dimetliplperazin-1-il]-
pinmidin-2-il}-etanol,

1R-{4-{4~[2-(1S-hidroxietil)pinmidin-4-if]-2R, 8S-dimetilpiperazin-1-il} plnmidin-
2-il)-etanol, l )S
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15-{4-{4-[2-(1R-tudroxietil)pinmidin-4-i]-2R, 8S-dimetilpiperazin-1-1l} pirmidin-
2-il}-etanol,

1-{4-[4-{2-acetiipinmidin-4-1l)-2R,8S-dimetilpiperazin-1-illpinmidin-2-illetanona,

1RS-(4-{4-[2-(1RS-hidroxietil}pirmidin-4-11]-2R, 8S-dimetilpiperazin-1-i} -
pinmidin-2-ii}-atanol,

(4-{4-[2-(1R-hidroxietil)pimidin-4-i]-3R, 5S-dimeatilpiperazin-1-il} pinmidin-2-il)-
atanona,

1R-{4-[2R,8S-dimetil-4-(2-morfolin-4-ipinmidin-4-il)piperazin-1-lilpinmidin-2-
il}-etanol,

1R-(4-{2R,6S-dimatil-4-[2-(4-metiipiperazin-1-il)pinmidin-4-dlpperazin-1-il}-
pirimidin-2-il)-etanol,

1R-{4-[2R,8S-dimetil-4-({2-[1,2,4]tnazol-1-ilpinmidin-4-1l}piperazin-1-il]-
pinmidin-2-l)-etanol;

1R-(4-{4-[2-{1R-hidroxietil)pinmidin-4-i1-2R, 6R-dimetilpiparazin-1-il}pinmidin-
2-l)-etanol;

1R-(4-{4-[2-(4-etilpiparazin- 1-il) pinmidin-4-11}-2R, 85-dimetiipiperazin-1-il}-
pinmidin-2-il)-etanol,

1R-{4-{2R, 65-dimetil-4-[ 2-(4-metilimidazol- 1-Il)pinmidin-4-illpiperazin-1-il]-
pinmidin-2-il}-etanoi,

1R-{4-{4-{2-(2,4-dmetilimidazol-1-lpinmidin-4-i}-2R,6S-dimetiipiperazin-1-il}-
pinmidin-2-i)-etanol,

1R-{4-[2R, 8S-dimetil-4-(4-morfolin-4-il-[1,3,5]tniazin-2-1l}piperazin-1-ill-
pirimidin-2-il}-etanol,

1R-{4-[4-{4-matoxi-8-metil-[ 1,3,b1triazin-2-il})- 2R, 85-dimatitpiparazin-1-il}-
pirimidin-2-il}-etanol,

1R-{4-[4-(4,8-dimetoxi-[1,3,5]tnazin-2-1)-2R,8S-dimetilpiperazin- 1-ilpinmidin-
2-il}-etanol,

1R-{4-[2R,6S-dimeti-4-(4-fanil-[ 1,3,61tnazin-2-)piperazin-1-il)pirmidin-2-l}-
etanol,

1R-{4-[4-(4-hidraximetii-8-metilpinmidin-2-il}-3S-metiipiperazin- 1 -l pinmidin-2-
il}-etanol;

1R-{4-[4-(2-hidroxametiipinmidin-4-1l)-3S-metilpiperazin-1-illpinmidin-2-il} -
etanol,

1R-{4-[4-{2-hidroximetil-8-metiipinmidin-4-1)-35-metilpiperazin-1-il]pinmidin-2-
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ii}-etanol,

1R-[4-{3S-metil-4-oxazolo[5,4-blpindin-2-iipiperazin- 1-1l)pinmidin-2-il}-etanol,

1R-[4-(3S-metil-4-oxazolo[4,5-blpindin-2-ipiperazin-1-lipinmidin-2-11}-etanoal,

1R-[4-{35-metil-4-quinoxalin-2-lipiparazin- 1-il)pinrmdin-2-1l]-etanol,

1R-{4-[4-(4,6-dimetil-{1,3,5]triazin-2-1)-3R,5S-dimetiipiperazin-1-ilpinmidin-2-
il}-stanol,

1R-{4-[3R,6S-dimetil-4-{4-metil-8-fenil-[1,3,5]1tnazin-2-y)piperazin-1-ill-
pinmidin-2-il}-etanol,

1R-{4-[4-(4-cicloprapil-[1,3,6]tnazin-2-11)-3R, 5 S-dimetilpiparazin-1-il]pirmidin-
24l]-etanol;

1R-{4-[4-(4-ciclopropil-[1,3,6]tnazin-2-1l)-2R,85-dimaetilpiperazin-1-illpinmidin-
2-l}-etanol,

1R-{4-14-(4,6-dimetil-[1,3,5]tnazin-2-1)-2R, 6S-dimetilpiperazin-1-illpinmidin-2-
il]-etanol,

1R-{4-[4-(4-hidroximetil-6-fenil-[ 1,3,6]tnazin-2-11)-2R, 8S-dimetilpiperazin-1-il-
pinmidin-2-il}-etanol,

1R-{4-[4-(4-matox)-8-metoximetil-{1,3,56]tnazin-2-it}-2R,6S-dimetiipiperazin-1-
Jpinmidin-2-il}-etanol,

1R-{4-I2R,6S-dimetil-4-{4-metil-[1,3,6]triazin-2-1l)pipsrazin-1-ilipirmidin-2-il}-
etanol,

1-{4-[4-(2-acetilpirimidin-4-11)-2R*,8S *-dimetiipiperazin-1-illpinmidin-2-il}-
etanona,

1-(4-{4-(2-(1R-hidroxietsl}pinmidin-4-111-2R, 6S-dimetilpiperazin-1-if}pinmidin-2-
iljatanona;

1R-{4-{4-(4-metoximetil-8-fenil-[1,3,5]1tnazin-2-1}-2R, 8S-dimetiipiperazin-1-il]-
pinmidin-2-il}-etanol,

(4-{4-[2-(1R-hidroxietl}pinmidin-4-1ll-2R,5S-dimetiipiperazin-1-i}pinmidin-2-il)-
etanol,

15-(4-{4-[2-(1R-mdroxietil)pinmidin-4-11]-2R, 8S-dimetiipiperazin-1-H} pinmidin-
2-l)-etanol;
un profdrmaco de los mismos o una sal farmacéuticamente aceptable de dicho
compuesto o dicho proférmaco.

12 Una composicién farmacéutica de la reivindicacién 11, en la que
dicho compuesto de férmula | se selecciona entre 1R-{4-[4-(2,8-dimetiipinmidin-4-il}-
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2R, 8S-dimetiipiperazin-1-i]pinmidin-2-il}-etanol; 1R-(4-{4-[2-{1R-hidroxistil)pinmidin-4-
11)-2R,8S5-dimetilpiperazin- 1-il}pinmidin-2-il)-etanol;  1R-{4-[4-(2-hidroximetil-8-
metiipinmidin-4-il}-2R, 6S-dimetiipiperazin-1-illpinmidin-2-il}-etanol, 1R-(4-{4-[2-(1S-
hidroxietil)pinmidin-4-il]-2R, 6S-dimetilpiperazin- 1 -il}pinmidin-2-il)-etanol, 1S-{4-{4-[2-
{1R-hidroxietil}pinmidin-4-it]-2R, 6S-dimeanipiperazin-1-il} pinmidin-2-il}-atanol, 1-{4-{4-
{2-acetiipinmidin-4-11)-2R,6S-dimetilpiperazin-1-illpimidin-2-il]etanona, 1RS-{4-{4-[2-
{1RS-hidroxietil) pirmidin-4-1l]- 2R, 6S-dimetilpiperazin-1-il} pinmidin-2-il}-etanol, (4-{4-(2-
{1R-hidroxietil)pinmidin-4-11-3R, 5 S-dimetilpiperazin-1-i} pinmidin-2-1l}etanona; 1R-{4-
[2R,8S-dimetil-4-(2-morfolin-4-iipinmidin-4-il}piperazin-1-illpinmidin-2-il} -etanol; 1R-(4-
{2R,6S-dimetil-4-[2-(4-metiIpiperazin-1-il}pirimidin-4-illpiperazin-1-il} pinmidin-2-l)-
etanocl, 1R-{4-{2R,6S-dimetil-4-{2-{1,2,41tnazol-1-ipinmidin-4-}piperazin-1-1ipmmidin-
2-1l)-etanol;  1R-(4-{4-[2-{1R-mdroxietil}pinmidin-4-1]-2R,8R-dimetiipiperazin-1-
il}pinmidin-2-il}-etanol, 1R-(4-{4-[2-{4-etilpiperazin-1-il}pinmidin-4-il]-2R,8S-dimetil-
piperazin-1-il}pinmidin-2-il)-etanol;  1R-{4-{2R,8S-dimeti-4-[2-(4-metiimidazol-1-i)-
pinmidin-4-illpiperazin-1-il]pirimidin-2-1l}-etanol; 1R-{4-[4-{4-ciclopropil-[1,3,6]triazin-2-
11)-2R, 8S-dimetilpiperazin-1-illpinmidin-2-il}-etanol; 1R-{4-[4-(4,8-dimetil-{1,3,5]triazin-
2-1)-2R,8S-dimetilpiperazin-1-illpirimidin-2-il}-etanol; 1R-{4-[4-{4-hidroximetil-8-fenil-
[1,3,5]tnazin-2-11)-2R, 8S-dimetipiperazin-1-illpinmidin-2-il}-etanol; 1R-{4-[4-{4-metox:-
6-metoximetil-[1,3,6]triazin-2-11)-2R,8S-dimetiipiperazin-1-illpinmidin-2-il}-etanol; 1R-
{4-[2R,85-dimetil-4-(4-metil-[1,3,6]tnazin-2-l}piperazin-1-il]pirimidin-2-il}-etanal, y 1R-
(4-{4-[2-(2,4-dimetihiridazol- 1 -illpinmidin-4-il]- 2R, 8S-dimetilpiperazin-1-d} pinmidin-2-i}-
etanol, un profirmaco de los mismos o una sal farmacéuticamenta aceptable de dicho
compusasto o dicho profdrmaco

13 Una composicién farmacéutica de la reivindicaciéon 12, en la que
dicho agonista de GABA es muscimol, progabida, niuzol, baclofeno, gabapentina,
vigabatrina, Acido valproico, tiagabina, lamotrigina, pregabalina, fenrtolna, carbamaze-
pina, topiramato, un profdrmaco de los rmismos o una sal farmacéuticamente
aceptable de dicho agonista de GABA o dicho profdrmaco.

14, Una composicién farmacéutica de la rervindicacién 13, en la que
dicho agonista de GABA es gabapentina, tiagabina, lamotrigina, fenrtoina, carbamaze-
pina, topiramato y pregabalina, un profadrmaco de los mismos o una sal farmacéutica-
mente aceptable de dicho agonista de GABA o dicho profédrmaco.

18, El uso de una composicién farmacéutica de la reivindicacién 1, en
la fabncacidn de un medicamento para tratar una enfermedad que presanta
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complicaciones de la diabetes en un mamifero.
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RESUMEN DE LA INVENCION

Esta invencién se refiere a composiciones farmacéuticas que comprenden
combinaciones de un agomista de GABA, un proférmaco del mismo o una sal
farmacéuticamente aceptable de dicho agonista de GABA o dicho proférmaco y un
SDI, un proférmaco del mismo o una sal farmacéduticameante aceptable de diho SDI o
dicho proférmaco, estuches qua contiensn tales combinaciones y métodos para utilizar
talas combinaciones en el tratamiento de mamiferos, incluidos los sares humanos, que
padecen complicaciones de la diabetes tales como neuropatfa diabética, nefropatia
diabédtica, cardiomiopatia diabética, retinopatia diabética, microangiopatia diabética,

macroangiopatia diabética, cataratas o llceras de los pies
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Intemational Appfication No. PCTAB 01 02213

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box 1 2
Claims Nos . 1-15

Present claims 1-15 relate to compounds defined (inter alia) by reference
to the following parameters: * a gamima-aminobutyric acid agonist, a
prodrug thereof or a pharmaceutical acceptable salt of said EABA agonist
or said prodrug " and " a sorbitol dehydrogenase inhibitor, a prodrug
thereof or a pharmaceutical acceptable salt of said sorbitol
dehydrogenase {inhibitor or said prodrug "

The use of these parameters in the present context 1s considered to lead
to a lack of clarity within the meaning of Article 6 PCT. It is
fmpossible to compare the parameters the applicant has chosen to employ
with what 1s set out in the prior art The lack of clarity ts such as to
render a meaningful cosmplete search impossible. Consequently, the search
has been restricted to those parts relating to the compounds individually
structurally identified by name 1n the clafms, with due regard to the
therapeutic application mentionned in the claims.

The applicant’s attention 1s drawn to the fact that claims, or parts of
claims, relating to inventions in respact 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
15 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 1rrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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-m fional application No
INTERNATIONAL SEARCH REPORT PCT/IB 01/02213

Box| Observations where certain claima were found unaearchable (Continuation of item 1 of firet sheet)

This Intemational Gearch Raport has not been eatablished In respect of cartain claims under Articie 17(2)(a) for tha following reasona

1 I___:] Ciaims Nos.
because they relate to subject matier not required to be ssarched by this Authority, namety-

2 [1] UGS, e st et ppenin bt o o corgy o h prec oo
mum%mn\-ﬁ.nmmmmu&umm . such

see FURTHER INFORMATION sheet PCT/ISA/210

3. D Claima Noa.
because they are dependeni claims and are nix dafied in accordanca with the sacond and thind sentences of Rule 8.4()

Box Il Obssrvations whare unity of invention Is lacking (Continuation of itam 2 of first sheol)

This intemational Baarching Authorfty found multiple inventions in this international application, as follows

al
1 D As afl required adkifional search fess ware timely pald by the appiloan, this Inemnations! Ssarch Report covers

2, |:_| As sl ssarhable cleime could be ssarched wihout sfiort jusiifying an additional fes, this Authory did nol Invite payment
of any additiona) fee

the this intemational Geach
e e oty e o o Foper

arkiitonal searah applicant. Consequently, this Iniematianal Search Report i
4 E]Nn hulmh“mngamamwm-w
Remark on Protest Dmmmmmmmwuw-m

Dmmmmummmmm

Form PCT/SA/210 {continumation of first sheet (1)) {July 1086}
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL
TRAMITE

USUARIO  RADICADOR

PATENTE DE INVENCION MODELO DE un}gno {)

indicacion de qua se solicta la cgncesidn de una patente ‘

- Datos de ldentificackén del 8o fantn o de Ia persona que se presenta la solicitid (( )’
- Descripcidn de Iz invencion.

{)
Dibujos de ser estos pertinentes. / ()
Comprobante de Pago de Jas tasas establecidas

— g S ——
Tt S Sy S man

COMPLETA () INCOMPLETA { ) ()
DISERO INDUSTRIAL ( )

-

- Indicaclén de que se sollcit2 el registro de Disefio Industrial () ()
- Datos de Identificacion del soilcitante o de lapersonaquepresenta  { ) ()
- lasolicitud.
- Representacién grifica y fotografica det Disefo Industial o muestra del '
Materlat que Incorpora el disefio () ()
Comprobante de pago de las tasas ostablecidas ( ) { )
COMPLETA () INCOMPLETA () {( )
ESQUEMADETRAZADO { )
- Indicaciin de que solicita el repistro de un Esquema de trazado. {) ()
- Datos de idenfificacion del solcrtante o de la persona que presenta
La soficitud. { ) { )
@ Representacién grifica del esquema de trazado () ()
Comprobante de pago de las tasas establacidas. { ) ()
COMPLETA ( ) OMPLETA {) ()
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2020
Bogoté DC
Doctor(a)
CARLOS R. OLARTE
Apoderado(a)
REFERENCIA: Radicacidn No. 03-37181

Solicitud Intemacional PCT/1B2001/02213

Fecha Inicio fase nacional 30/06/03

& Trémite on

Evento 379

Actuaclén 416

Oficio No. 1128

Folios 001
Tenlendo en cuenta que la solictud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, redne los requisitos de forma establecidos en la
Decision 488 de la Comisién de la Comunidad Andina, el Tratado de Cooperacién en
Materia de Patentes (PCT), el Reglamento y la Circular Unica de ia Superintendencia de

Industria y Comercio, 86 envia el exiracto de la solicitud a la Oficina de Comunicacionas
para efecto de su publicacion en la Gacela de Propledad Industrial.

Cidmplase o
Dado en Bogota DC, L(_I&_ m
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