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m Comprobante de pago de la tasa de prasentacidn de la solicitud

D Documento que acredita la existencla y represantacidn legal cuando el solicitante sea persona Juridica
m Poderes, si fuere el caso

m Documento de ceslién del Inventor al solicltants o a su causaente

D Daclaraciones

m Copia de Ia solicitud interacional. {(Resumen, descripcién, relvindicaciones, dibujos)

m Traducclén de |a solicitud Intemacional al castellano. (Resumen, descripcion, reivindicaciones, dibujos)

m Copia del axamen preliminar intemnacional efectuado por la Autoridad Intamacional de Examen preliminar (IPEA)
D Traduccién dal examan preliminar Internaclonal efectuado por la IPEA

] De ser el caso, copia dei contrato de acceso

De ser el caso, documento que acredite la licencla o autorizacidn de uso de conocimientos tradicionales de las comunidades
Indigenas
De ser el caso, certificado de depdsito dal matarial blolégico

D Arto final 12 x 12

D De ser ol caso, Informacidn sobre otras solicitudes de patents o titulos obtenidos an el exiranjero por el mismo titular o su
causante, relacionadas parcial o fotaimenta con la Invencidn de esta soliciud
m De ser el cago, modificaciones efectuadas a la solicitud Intemacional.
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Traduccidn oficial del inglés por Marlén Neira Castro, resolucidn 29

2117 del)l Ministerio de Justicia de Colombia.

PODER DE PFIZER PRODUCTS INC.
CONSULADO DE COLOMBIA EN LONDRES
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 Bretana; Que J. Trevor Lumb es el asesor de
patentes de Pfizer Products Inc. sociedad establecida en Nueva
York, NY, Estados Unidos. Firma del cbénsul: Jairo Berrio.
CERTIFLCACION NOTARIAL
El 8 de enero del 2001 el Notario Piblico da fe:
1l.compareci6é J. Trevor Lumb, domiciliado en Estados Unidos, quien .
suscribié el anterior documento. 2. Conpozco al otorgante y tiene
capacidad para el otorgamiento 3. ha suscrito el documento en su
caricter de Asistente General Asesor de Patentes de Pfizer Inc, con
sede en Nueva York, NY, 4. la compainia esta legalmente
constituida, con existencia legal actual y que el acto para el cual
‘se otorgd el poder estd dentro del objeto social. 5. El otorgante
tiene la representacién que ostenta y es legitima. 6. Baso las
certificaciones 3, 4 y 5 en estos documentos.
Sello:
Certirichdo, verificado y autenticado en la localidad de Egham en
Surrey el 8 enero, 2001, Kenneth Greenwood - Notario Piblico -
Horne Engall & Freedam- sello notarial en alto relieve.

Al reverso:

Reino Unido de Gran Bretaiia e Irlanda del Norte

No. D833464 - Fecha: 8 enerp, 2001

exteriores y de la Mancomunidad. Sello redond ndres. ﬂﬂ
Mo i e
MARLEN NEIRA CAs? -
Traductor e Inlérproug

lngl..l - Espoﬂol in_!

Rezolucién No_ 2117 dat 7 73-
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PODER DE REPRESENTACION

Poder de representacidtn otorgado por PFIZER PRODUCTS INC..compaiiia
domiciliada en Eastern Point Road. Connecticut, Estados Unidos, a
CARLOS R. OLARTE.

Dado y flirmado en Nueva York, el 2 de enero de 200L por:

J. Trevor Lumb

Vicepresidente

Sello en espaiiol:

Ministerio de Relaciones Exterlores No0.407608_ certifica las
funciones del J. Berrio a la fecha. Bogota., lebrero 2, 2001. Firma

el Jefe de Legalizaciones.

Traduccién certificada, con copia en archivo para confrontaci6n,

fechada el 6- 2-2001.

] i
Uoduileve ¢
MARLEN NEIR~ CASTRU
Traducior e Intérprete Ofiry
Inglés - Espodol - Ingi..:
Resolucidn No. 2117 dal 7 Ocr i*
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CONSULADO GENERAL DE COLOMBIA

3RD FLOOR 18-18 GREAT TITCHFIELD STREET LONDON W1W SHZ
TELEPHONE: 020 7837 D803 TELEFAX: 020 7837 8004
E-MAIL:CONBULCOCONASULCO.DEMON.CO.UK

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

CERTIFICA:

Que el Sefior KENNETH GREENWOOD, quien autenticé el documento precedente,
ejercia en la fecha las funciones de Notario Piblico de Egham, Surrey, Inglaterra, y
que su firma fue debidamente reconocida por J. M. A. MASON, Funcionario del
Departamento de Legalizaciones-del Ministerio de Relaciones de la Gran Bretaiia,
cuya firma se encuentra registrada en este Consulado General.

Que PFIZER PRODUCTS INC. es una Sociedad debidamente constituida,
organizada y existente en New York, N.Y. Estados Unidos de América, y que
cumple con su objeto social de acuerdo con las leyes de esé pafs.

Que el Sefior ). TREVOR LUMB, en su calided de Vicepresidente de la mencionada

Sociedad, otorga el Poder precedente y su firma ha sido autenticada por el.Notario
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 afio dos mil uno (2001).

Certificacién No. 01/0182
Derechos: US$106.00, CANCELARK
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Membars of the Fm

BAKER & McKENZIE

Raisseck, Lana, Robricuez & Ruepa ?

ATTORNEYS AT LAW
APARTADO AEREO 3748

TELEFDNO: 233-1400

SANTAFE DE BOGOTA, D.C.

NOTARIAL CERTIFICATION
On this 8th dayol January

19 2001 . the undersignad Notary

CERTIFIES

1.That  J. Trevor Lumb
.al age and domiciledin  |J S A,
sat his hand on the foregoing document.

2. That the granior is lo ma personally known and that he/she has
legal capacity lo execula the Instrument.

3. That the granior has executad the foregoing document as

Assistant General Patent Counsel
of the Juridical parson
Pfizer Inc
4&“10 juridical psraon
er Inc
having its home office In
New York, NY.

is duly argenized, has present legal existence and that the purposes for
which ths power of attomey is granted ars within the scope of its corporate

purposas.

5. Thal the grantor has In fact ha refarred to authority and that hisher

reprasentaton is legal.

8. That | have based ceriifications 3, 4 and 5 above on the following authentic
documents for such purpose axhibited to me apd which | mention specifically,

giving their dates and thair origin or &

JouRcet
28 And /5o Sureed

..-.A\'B'-"m OfE

CERTIFICACION NOTARIAL

Alos dias del mea de
de 19 . suscrito Notarlo
DAFE
1. Que
mayer y domidilado en

susgribio da su pufio y latra ¢l documento que antecede.

2. Que conozco al okargante y qua édsla tiene capacidad egal
para el otorgamiento.

3.Que ol otorgante ha suscrilo el referido documento en su
canicter de

de la parsona Juridica

4..Qua |a persona juridica

con sede an

esta legalmenta constituida, que tieng axistencia legal actual y

que ¢l acto pera el cual se ha otorgado of poder estl
comprandido entre los qua constiluyen su objeto social.

5. Que el olorganie tiena eiectivementa Ia repressntacion que
ostenia, y que osta es legltima.

8. Que he basado las cartificaciones 3, 4 y 5 anteriores en loa
siguientss documentos auldnticos _gup _Al-sfesiEsES \me

axhbleron y que mepcioea-ssiHeE AMEE

sus fachas y de su ofpalL B
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UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

No. D653464

Date 8 January, 2001

This document bears
the signature / seal of K Greenwood

Acting in the capacity of Notary Public

Signed by: J. M. A. Mason

For Her Majesiy's Principal Secretary of Siate
For Foreign and Canﬁlonweallh Affairs
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POWER OF ATTORNEY

The undersigned.

PFIZER PRODUCTS, INC.

iocated in
Eastern Point Road
Connecticut, United States of America

declares that it heraby grants to

CARLOS R. OLARTE

a full and sufficlant power of attormey to apply to the
proper natlonal officers and authorities for the issus of:

Letters Patent, m'arucrs.changu of name,
assignments, flling and prosecution of oppositions,
changes of address

to which end it empowars them to take all steps
necassary before said authonitles for the objecls stated,
lo file pelitions, prepare descriptions, make prolasis,
declaretions, appesis and objections, pay imposts,
apply for certifications, receiva documenis and
securities, abandon applications and collect refunds.
To the said mandatories sufficiani power is pranted
hereby 1o recelve notifications for and on behalf of the
Company, o confer powers on those who are to
reprasent the company judicially and exirajudicially, to
answer in court in the matter of all claims and demands
that may be presented In connection with the patents,
and to do everything that may be reguired, before

;administrative or judicial officers of any class giving

them likewise powar to substitute these prasents and
revoke such substitutions if necessary.

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

Onths Q_nd day of ‘J‘Qr\oc‘-‘fd ole =1

\dhevsetumd

KX J. Trevc;;'-__— Lumb
Vice President

Raisseck, Lara. Rooricuez & Ruepa
Membars of the Firm

BAKER & McKENZIE

ATTORNEYS AT LAW
APARTADO AEREO 3748
TELEFOND: 2831400
SANTAFE DE BOGOTA, D.C.
COLOMBIA

La abajo fimada.
PFIZER PRODUCTS INC.

domiclliada en
Eastern Point Road
Connecticut, Estados Unidos de América

daclara por el presente otorgar

CARLOS R. OLARTE

poder especial amplio y bastante para recabar de las
oficinas y autoridades naclonalea que comrespondan,’la
obtancidn de :

Solicitudes de Patentes de Invencién, cambios de
nombra, cesionas, presantacidn y tramitacién de
opaosiciones, camblos de nombra

8 cuyo efecto los faculta para dar ante dichas
autoridades, todos los pasos necesarios al objeto
indicado, alevar soliciiudes, formular descripciones |
protestas, declaraciones, apelacionss y raclamos,
oblar impusestos, solicitar testimonios, recibir
documentos y valores, desistir y percibir. Se conceds a
Ios expresados mandatarios poder bastante para
recibir notificacionas a nombre de la compadla, otorgar
poderes a quienes vayan a representar a la compafila
judicial y extrajudiciaimants, responder en juicio a
todas las reclamaciones ¢ demandas que por motivo
de ias patentes se presentaren y hacer cuantoc fuere
necesarlo, ante las autoridades administrativas o
judiciales de cualquier orden, dandoles asimismo
facultad para sustitulr sl presente y en case

Dado vy firmado an

Alos

19




TRASPASO

Por contraprestacion valiosa pagada a nosotros por PFIZER PRODUCTS INC.,
sociedad constituida en virtud de las leyes del Estado de Connecticut, Estados
Unidos de América, cuya direccion postal completa es Eastern Point Road,
Groton, Connecticut 08340, Estados Unidos de América, por el presente
vendemos y traspasamos a la citada PFIZER PRODUCTS INC., todo nuestro
derecho, titulo e interés en y sobre nuestro invento de una nueva y Gtil mejora en
DERIVADOS NOVEDOSOS DE PIPERAZINA, cuanto hace a la Repiiblica de
Colombia, tal como se indica y describe plenamente en la especificacién y por el
presente autorizamos y solicitamos al Comisionado de Patentes de Colombia
expedir dicha patente a nombre de la citada PFIZER PRODUCTS INC., de

conformidad con este traspaso.

En fe de lo cual, hemos firmado el presente.

(Fdo.) Laura cook Blumberg 13 Agosto 2002
Lugar, fecha y firma — Laura Cook BLUMBERG Groton, Connecticut, EUA
(Fdo.) Matthew Frank Brown 13 Agosto 2002
Lugar, facha y firna — Matthew Frank Brown Groton, Connecticut, EUA
(Fdo.) Molly Ann McGlynn 20 Agosto 2002
Lugar, fecha y firma — Molly Ann MCGLYNN Groton, Connecticut, EUA
(Fdo.) Christopher Stanley Poss 13 Agosto 2002
Lugar, fecha y firma — Christopher Stanley POSS Groion, Connecticut, EUA
(Fdo.) Ronald Paul Gladue 13 Agosto 2002

Lugar, fecha y firma — Ronald Paul GLADUE Groton, Connecticut, EUA



Caertificado, verificado y autenticado
en la cludad de Egham en Surrey

A los 28 dias del mes de Agosto de 2002
(Fdo.) Kenneth Greenwood
KENNETH GREENWOOD {Adnerido, sello notarial)

NOTARIO PUBLICO
HORNE ENGALL AND FREEMAN

APOSTILLE

Convenclén de la (Haye de Octubre 1861)

1. Pals: Reino Unido de la Gran Bretafia e Ifanda del Norte

Este documento pablico

2. ha sido firmado por K. Gresnwood
3. actuando en calided de Notarlo Pablico
4, lleva ol sellc/estamplila de el antedicho Notarlo Pdblico
Cartificado
5. en Londres 6. el 28 de Agosto de 2002

7. por el Secretario de Estado Principal de Su Majestad para asuntos Exteriores y de la

Commonwealth
8. Ndamero G013971
9. Sello/Estamplila 10. Firma

(Sello de la Oficina de
Asuntos Exteriores y (Fdo.) 8.0’'Donoghue
De la Commonwealth)
Por el Secretario de Estado
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ASSIGNMENT

For valuable consideration paid to me (us) by PFIZER PRODUCTS INC. a corporation organized under the
laws of the State of Connecticut, United States of America whose full post office address is Eastern Polnt
Road, Groton, Connecticut 06340, United States of America, I (we) do hereby sell and assign to the said
PFIZER PRODUCTS INC.,, all my (our) right, title and interest in and to my (our) invention for a new and
uscful Improvement in NOVEL PIPERAZINE DERIVATIVES so far as the Republic of Colombia is
concerned, as fully set forth and described in the specification, and I (we) do hereby authorize and request the
Commissioner of Patents of Colombia to issue said patent to the said PFIZER PRODUCTS INC. in accordance

with this assignment.

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

13 _Auguat 72002

Groton, Connecticut, USA

2
oton, Connecticut, USA

20 Auguat 2002

Groton, Comnnecticut, USA

13 Auguat 2002

Groton, Conmecticut, USA

13 August 2002
Groton, Connecticut, USA

EXECUTION
Centified Verified and Authenticated
In The Town O E In Susspy

This o/ Lare

KENNETH GREENWOOD
NOTARY PUBLIC
HORNE ENGALL AND FREEMAN

9237



APOSTILLE
(Hague Convention of § October 1961 / Convention de La Haye du 5 octobre 1961) ,
UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND
1. Country: United Kingdom of Great Britain and Northem Ireland
Pays: Roymmmne-Uni de Grande-Bretagne ¢ d*Triande du Nord
This public documnent / Le présent acte public

2. Haas been signed by K Greenwood

a ént signé par
3. Acting in the capacity of Notary Publie

sgissant en qualité de
4. Bemthcsealstampof  The Sald Notary Publle

cst revitu du scemAimbre de

Cerlified/Attesté

5. atLondon/k Londres 6. the/le 29 Apgust 2002

7. by Her Majesty"s Principal Secretary of State for Foreign and Commorrwealth Afthirs /
par le Secrétuire d"Etat Principal de Sa Majesté mux Affaires Etranglres «f du Commonweslth.

8. Number/sous No G013971
9. Samp: 10. Signsture: 5. 0" Domoghue

- ==

Far the Scevatory of St / Posr in Srerdinive o 'Eit

[f this document is (o be used in a country which is not party to the Hague Convention of 5§ October 1961,
it should be presented io the consular section of the mission representing that country.
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organixation
Iniernalional Bureau

{43) Internations) Publication Date
4 October 2001 (04.10.2001)

PCT

{10) international Publication Number

WO 01/72728 A2

(51) Iswrnational Patent Classification™
ASIK 31495, AGLP 29/00

COTD 295/18S,

(21) latervational Applicstion Number:  PCT/IB01/00375

(22) Interaationsl Flllng Date: 14 March 2001 (14.03.2001)

@3) Fitiog Lasguage: English

(26) Paoblication Language: English
{(30) Priority Data:

60/193,789 31 March 2000 (31.032000) US

(71) Applicant (for all designaied States except US): PFIZER
PRODUCTS INC. [US/US]); Bastem Point Road, Groton,
CT 06340 (US).

Imventors; and

leventors/Applicants (for US only): BLUMBERG,
Laura, Cook [US/US]: Pfizer Global Research & De-
velopmeni, Eastern Point Road, Groton, CT 06340 (US).
BROWN, Matthew, Fraak [US/US]; Pfizer Global Re-
search & Development, Eastarn Point Road, Groton, CT
06340 (US). MCGLYNN, Molly, Asn [US/US); PGzer
CGlobal Research & Development, Esstern Point Road,
Groton, CT 056340 (US). POSS, Christepher, Stanley
[US/US]; Pfizer Global Research & Devejopment, Eagtern

(12)
(19)

Point Road, Groton, CT 06340 (US). GLADUE, Ronald,
Paul [US/US); Pfizer Global Research & Development,
Eaxtern Point Road, Groton, CT 06340 (US).

{(74) Agents: LUMB, J., Trevor et al.; Pfizer Inc., 235 East

41nd Street, New York, NY 10017 {US).

(81) Desigmated States (aational): AE, AG, AL, AM AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH,CN/CO. Gk, CU,
CZ, DE, DK. DM, DZ, EE, ES, FI, GB, GDvGE/GH, GM,

HR,HU, ID, IL, IN, IS, JP, KE, KG, kP, KR, KZ, LC, LK,
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,
MZ, NO, NZ, PL, PT, RO, RU, SD, SE, S0, SL 5K, SL,
T3, TM., TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.
(84) Designated States (regionall: ARIPO patems (GH, OM,
KE, LS, MW, MZ, SD, SL, §Z, TZ, UG, ZW), Enmsian
patent (AM, AZ, BY, KG, KZ, MD, RU, T], TM), European
patemt (AT, BE, CH, CY, DE, DK, BS, F1, FR, GB, GR, |E,
IT, LU, MC, NL, PT, SE, TR), OAFI patent (BF, BJ, CF,
Cq, C1, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG

Pablished:
without international search repori and 10 be republished
spon receipt of thal report

For two-lenter codes and other abbreviations, refer to the “Guid-
ance Notes on Codes and Abbreviations” qppearing at the begin-
ning of each reguiar issue of the PCT Gazette.

(34) Title: NOVEL PIPERAZINE DERIVATIVES

Ry

@, _,

-~

R‘/ (Y)‘

(RY,

{57) Abstract; A compound of formula (1)or
the pharmaceuically accoptable sall thereof:
whemin a, b, ¢,d, 5, j, R, R4, R’ and R*are
as defined above useftl 10 treal inflammation
and other immune disorders.

()
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NOVEL PIPERAZINE DERIVATIVES
Background of the Invention

The present Invention relates to novel piperazine derivatives, methods of use and
phamaceutical compositions contalning them.

The compounds of the invention are potent and selective Inhibitors of chemokine
binding to Its receptor CCR1 found on inflammatory and Immunomodulatory cells (preferably
leukocytes and lymphocytes). The CCR1 recepior is also sometimes referred to as the CC-
CKR1 recaptor. These compounds eiso inhiblt MIP-1a (and the related chemokines shown to
interact with CCR1 (e.g., RANTES and MCP-3)) Induced chemotaxie of THP-1 cells and
human leukocytes and are potentially useful for the treatment or prevention of sutolmmune
diseases (such as rheumatoid arthritis, type | diabetes (recent onset), lupus, inflammatory
bowel disease, optic newttis, psoriasis, multipie &clerosis, polymyaigla rheumatica, uveltls,
and vasculllls), acute and chronic iflammatory conditions (such as ostecarthiitis, adult
Respiratory Distress Syndrome, Resplratory Distress Syndrome of Infancy, Ischemia
reperfuslon injury, and glomerulonephritis), eflergic conditions (such as asthma end atopic
dermetitis), infection associated with Inflammation (such es viral inflammation (incuding
influenza and hepstiis) and Guillan-Barre), chronic bronchitls, xeno-traneplantation,
transplantation tissue rejection (chronic and acute), organ transplant rejection {chronic and
acyle), atherosclerosis, restencsis, HIV Infectivity (co-raceptor usage), and granulomatous
diseases (including sarcoidosis, leprosy and tubercuiosia) and sequeise associated with
certaln cancers such as multiple myeloma. Compounds In this serles may also Iimit the
production of cytokines at Inflammatory sites, Including but not limited to TNF and IL-1, as a
consequence of decreasing cell infiltration, providing benefit for diseases Iinked to TNF and
IL-1, Iincluding congestiva heart fallure, pulmonary emphysema or dyspnea associated
therewith, emphysema; HIV-1, RIV-2, HIV-3; cytomegalovirus (CMV), adenoviruses, Herpes
viruses (Herpes zoster and Herpes simplex). They may also provide benefit for the sequeiae
assoclated with infection where such infaction Induces production of detrimental infflammatory
cylokines such s TNF e.g, fungal meningils, jont tissue damage, hyperplasia, pennus
formation and bone resorption, psorieic arthrits, hepetic fallure, bacterial meningitis,
Kawesakl syndrome, myocardial infarction, acuts liver faliure, lyme disease, septic shock,
cancer, fraurna, and malaria.

MIP-ic and RANTES are soluble chemotactic peplides (chemokines) which are
produced by inflammetory cells, In particular CD8+ lymphocytes, polymorphonuciear
leukocytes (PMNs) and macrophages, J.Biol. Chem., 270 (30) 20871-28675 (1885). These
chemokines act by Inducing the migration and activation of key Inflammatory and
immunomodulatory cells. Elevated levels of chemokines have been found in the synavial fluid
of rheumatold arthritis patients, chronic and acute rejecting tissue from transplant patients and
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in the nasal secretions of allergic rhinitis patients following &allergen exposure (Teran, stal., J.
immunol., 1806-1812 (1896), and Kuna et al., J. Allergy Clin. [mmunol. 321 (1984)}.
Antibodies which Interfere with the chemokine/receptor interaction by neutralizing MiP1x or .
gene disruption have provided direct evidence for the role of MIP-1c and RANTES in dicease
by limiting the recruitment of monocytes and CD8+ lymphocytes (Smith et al., J. Immunol,
153, 4704 (1884) end Cook et al., Sclence, 269, 1583 (1995)). Together this data
demonstrates that CCR1 receptor entagonists would be an effective treatment of several
immune based disemses. The compounds descrbed within ere potent end selective
antagonists of the CCR1 recaptor.
Summary of the Invention
The present invention also relates to a eornpound of the formula

r4) (R,

R4/ .\(Y)d \/@

(R‘

or the pharmaceutically accepiable salt thereof, whereln

als1,2,3,40r85;

bis0,1,2,30r4;

clsOort;

dis1,23,40r5;

elsOort;

Jin1,2,3,0r4;

X Is C(O), C(S) or CHy;

Y Is CH,, orf e Is 0, Y ls CHR® wherein R is hydrogen, (Ce-Cy)aryl or NR*R™;

Z Is oxygen, NR® or CR"R'%

each R’ Is independently selected from hydrogen, hydroxy, hydroxysulfonyl, halo,
(C+-Celalkyl, mercapio, mercapio(C,-Coalkyl, (C,-Celalkylthio, (Ci-Celalkytsulfinyl, (C-
Celulkyleufonyl,  (C-Co)alkylthio(Ci-CeJalkyl.  (Cr-Colalkylsulfinyl(Ci-Codaliyl,  (Cy-
Ca)alkyleulfonyi(Cs-Ce)alkyl, (C1-Ce)alkaxy, (Ce-Cio)aryloxy, helo(Ci-Ca)alkyl, trifiluoromethyl,
formyl, formy|(C,-Ce)alky!, nitro, nitroso, cyano, (Ce-Cio)aryl(Cy-Celalkoxy, halo(C,-Cy)alkoxy,
trifluoromethaxy, (Cs-C7)cycloalkyl, (Cx-Cr)cycloalkyl(C1-Co)alkyl, hydroxy(Cx-Cr)cycloakyl(C,-
Colalkyl, (Cy-Cr)cydoslkylamine, (Cs-Cy)cycioalkylemino(C,-Cy)alkyl, ((Cx-Cr)cycioalkyl)((C,-
Celalkyl}amino, ((Cs-Cr)cycioalkyl(Cy-Ca)alkyl}amino(Ci-Celalkyl, cyano(Cy-Celalkyl, (Cr-
Cilalkenyl, {CrCrjalkynyl, (Ce-Cia)aryl, (Ce-Cin)ary(C1-Ce)alkyl, (Ce-Cio)aryl(Cs-Cajulkenyi,
hydroxy(C,-CeJaliyl,  hydroxy(Ce-Cio)aryl(C-Celalkyl, hydroxy(Ci-Ce)alkytthio(C:-Cy)alicyl,
hydroxy(C=-Ce}alkenyl, hydroxy(Cz-Cs)eliynyl, (Cr-Ce)alkoxy(Cs-Celalkyl, (Ci-Ce)alkoxy(Ce-
Cio)aryi{C4-C)aliyl, (Cs-Cio)aryloxy(C1-Ce)alkyl, (Ca-Cio)aryl(C-Ce)alkaxy(C;-Ce)alkyl, amino,
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(C1-Ce)alkylamino, ({Cy-Celalkylzamino, (Cg-Cio)arylemino, (Ce-Cig)aryl(Cy-Colalkylamino,
ammno(Cy-Ce)alkyl, (C+-Co)alkylamino(C4-Ce)alkyl, {(C+-Co)alkyl)2amino(C,-Ca)alkyl,
hydroxy(C1-Ce)alkylamino(Cy-Celalkyl, (Cy-Cro)arylamino(C,-Celalkyl, (CeCiu)aryl (Cy-
Ca)alkylamino(C-Ce)alkyl, (C1-Co)elkyicarbonylamino, ((C1-Co)elkyicarbonyl{(C,-
Cy)alkyi}amino, (C1-Co)alkylcarbonylamino(C4-Ca)alkyl, ((C+-Ce)ealkyicarbonylX(C:-
CoJalkyllamino(C-CeJalkyl,  (Ci-Colalkoxycarbonylemino,  (Ci-Ce)alkoxycarbonyl)(C+-
CeJalkylamino,  (C:-Cylalkoxycarbonylamino{Cs-Celelkyl,  (Cy-Celalkaxycarbnony}(Ci-
Cy)alkyl)amino(Cy-Ce)alkyl,

» (C1-Ce)alkoxycarbonyl, (Cs-Cyo)aryl{C+-Ce)alkaxycarbonyl, (C-Ca)elkylcarboryl, (Cs-
Ce)alkylcarbonyl(C,-Celalkyl, (Ce-CioJarylcarbonyl, (Ce-Cio)arylcarbony)(Cy-Colalkyl, (Ce-
Cio)aryl(C-Ce)alkyicarbonyl, (Ce-Ciq)eryl{C,-Colalkycarbanyl(C-Caalkyl, carbaxy(C,-Cyalkyl,
(Cy-Co)elioxycarbonyl(Cy-Celalkyl,  (Ce-Cio)aryl(Cs+-Ce)alkoxycarboryl(Cy-Celalkyl,  (Cy-
Ce)alkoxy(C-Ce)alkylcarbonyloxy(Cy-Ce)alkyl, aminocarbonyl, (C-Ce)aliylaminocarbonyi,
((Cr-Cujalkylaminocarbonyl, (Ce-Cro)erylaminocarbonyl, {Cs-Cr)aryl(Cy-
Ca)alkylaminocarbonyl, aminocarbonyl{Cy-Celalkyl, (Ci-Ce)alkylaminocarbonyl(C,-Ce)alkyl,
({C1-Ce)alkyt)aminocarbonyl(C,-Celalkyl,  (Ce-Ciolarylaminocarbonyl(Cy-Celalkyl,  (Cy-
Ce)alkylaminocarbonyl{C,-Cg)alkyl, amidino, guenidino, ureldo, (C4-Ce)alkylureldo, ((C;-
Ce)alkyl)ureido, ureido(C,-Cslaliyl, (Ci-Ce)alkylureido{Cy-Ca)alkyl, ((Ci-Celalkyl)sureido(C,-

Ca)aikyl, (Cr-Co)neterocycloalkyl, (Cz-Ce)heteroaryl, (Crcn)hehrowdoalkvltcrcu)alkvl and
(Cr-Celheteroaryl(Cy-Ce)alkyl;
aadrR’andR’arahdepmdmﬂysdecbdfmnom.halo.(CrC.)dkyl.(cr
Gucycloalkyl,  (Cs-Cacycioalkyl(Cr-Celalkyl,  (Cx-Calcycloalkylamino(Cs-Ca)alkyl,  (Cy-C-
s)cycloalky}(Cy-Ce)alkylamino(C,-Cylalkyl, haio{Ci-Celalicyl, (Cr-Celalkenyl, (Cz-Celalkynyl,
(Co-Cu)aryl, (CoCio)aryl(Ci-Colalkyl, (Cy-Cro)ary(CrColaikenyl, H-C(O), H-C(O)Cy-
Ca)alicyl, hydroxy(Ci-Co)alkyl, hydroxy(CrCelalkenyl, hydroxy(Cr-Ce)alkynyl, hydroxy(Ce-
Cro)aryl{C-Ce)aliyl, hydroxy(Cs-Ca)cycloalkyl{C1-Cy)alkyl, thio(C1-Ce)alkyl, cyano(C,-Celalkyl,
halo(C,-Ca)eliylcarbonylamino(Cs-Ca)alkyl,  (Cy-Celalkoxy(Ce-Cio)ary(Cr-Colalkyl,  (Cy-
Cy)alkoxy(C,-Celalkyl, (Ce-Cio)aryloxy(C;-Colalkyl, (Cs-Cio)aryl{Cy-Colalkoxy(Ci-Cy)alkyl, (Cy-
Cealkylthio(C1-Celalkyl,  (Cr-Cslalkyisulfinyi(Ci-Celalkyl,  (C1-Ce)alkyisutionyl(C-Ca)alicyl,
hydroxy(C4-Ce)alkyithio(Ci-Celalkyl, amino(C-Celalkyl, (Ci-Ce)alkylamino(C-Co)alkyl, {(Ci-
Ce)alkyl)2amino(C,-Ce)alityl, (Ce-Cio)arylamino(C-Ce)alkyl, (Ce-Cio)aryl(Cs-Colalkylamino(C:-
Celaliyl, (Cs-Cglalkyicarbonylamino(C,-Ce)alkyl, azido(Ci-Celalkyl, aminocarbonylamino(C,-
Ce)elkyl, (C1-Cy)alkylaminocarbonylamino{C,-Ce)alkyl, ((Ci-Ce)aliyl);aminocarbonylamino(C;-
Ca)elkyl, (C4-Ce)alkoxycarbonyi(C1-Ce)alkylaminocarhonylamino(C+-Ce)alkyt, {C-
Ce)alkoxycarbonylamino{C,-Cy)alkyl, hydroxy{C-Ce)alkylamino(C.-CyJaikyl, (Ce
Cro)aryloxy(Cy-Ce)aliylcarbonyloxy{Cy-Ce)alkyl, (C1~Ce)alkoxy(Cy-Ce)alkylcarbonyloxy(C,-
Ca)alkyl, (Ce-Cio)aryl{Cs-Ca)alkoxy(C+-Colaikylcarbonyloxy(C-Celalkyl, {Ci-Ce)alkylcarbonyi,

PCT/IB01/00375
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(Cr-Colalkylcarbonyl(Cs-Colalkyl,  carboxy,  (Cr-Celalkoxycarbonyl,  (CyCioleryl(C,-
Cq)alkoxycarbonyi, (Co~Ciro)aryl(Cs-Co)alkyicarbonyl, aminocarbonyl, (Cy-
Ce)alkylaminocarbonyl,  ({C1-Ca)alkyl);aminocarbonyl, (Cg-Cio)aryiaminocarbonyl,  (Cy-
C)ary{Ci-Cylalkylaminocarbonyl, carboxy(C.-Celalkyl, (C-Ca)alkoxycarbonyl(C,-Cy)alkyl,
(Co-Crolaryl(Cs-Cy)alkaxycarbonyl(C4-Cy)alky, aminocarbonyl{C-Cq)aliyl, (Cr-
CslelkylaminocarbonyiC4-Ce)alkyl, ({C+-Ce)alkyl)aminocarbonyi(C,-Ce)elkyl, Cr
C)arylaminocarbonyi(C+-Co)alicyl,  (Ce-Cro)aryl{Cy-Ce)alkylaminocarbonyl(Cs-Celalkyl, (Ce-
Cy)erylsulfonyl, (CzCeheterocycloalkyl, (CrCylheteroaryl, (CzCe)heteracyclomliyl(C;-
Ca)alkyl, (Cx-Co)heteroaryl(Ci-Co)alkyl or R¥R™N(C,-Co)alkyl wherein R™ and R" are eech
Independently (C,-Cq)alkyl or (C,~Cq)alkylcarbonyl;

R'Is (RR"){CeCrolaryl, (RMR"}(Ca-Croloycioaliyl, (R"WR"MW{Cx-Coretaroaryl, or
(R'MR"WCx-Cohetarocycioalil,

whereinfls 1,2, 3 0r4;

) and h are each Independently 0, 1, 2 or 3;

R® 8 one fto- three groups - independently selected from (Cr
Ce)hetarocycioalkylcarbonyl, (C-Ci)heteroarylcarbonyl, (Cz-Ce)netoroaryl(C,-
Cs)alkylaminocarbonyl, (CzCa)hetarocycloalkyl(Cy-Co)alkylaminocarbonyl, (Cr
Cylaliylsulfonylamino{Cy-Cq)alkylaminocarbonyl,  ureido(C,-Cq)alkyleminocarbony!,  (Ci-
Celalkylureldo(C-Ca)alkylaminocarbonyl,  ({Cy-Ce)alkylaureldo({C+-Ce)alkylaminocarbony,
halo{C1-Ce)ealkylaminocarbonyl, aminosutfonyl{C,-Ce)ealkylaminocarbonyl, (Cr
Ce)alkylaminosuifonyl(C4-Ce)alkylaminocarbanyl, (C1-Co)alkylsutfonylamino(C,-
Ce)alkyicarbonylamino, cyanoguanidino{C-Ce)elkyicarbonytamino, (Cr-
Ce)aikyicyanoguanidino(C,-Ce)aliylcarbonylamino, ((C+-Ce)alkyl)2cyanoguanidino(C-
Cy)alkylcarbonylamino,  aminocarbonyl(C,-Ce)alkyicarbonylamino,  (Cx-Cy)heteroaryl(C,-
Ce)elkylcarbonylamino, (CrCslheterocycioaliyl(Cs-Ce)alkylcarbonylamino, aminosuifonyi(C,-
Cs)alkyicarbonylamino, hydroxy({C4-Cy)alkylureido, amino(C+-Ce)alkylureido, (Cy~
Ce)alkylamino(C,-Ce)alkylurekio, {{C+-Cy)ealkyl)2tmino(Cs-Co)alkylureido, (Cr
Ce)heterocycloalkyl(C-Clalkylureido, (Cr-Celneteroaryi(C,-Ce)alkylureido, aminosuifonyl(C,-
Ca)alkylureldo, aminocarbonyl(C-Colalkylureldo, = (C-Colelkylaminocarbonyi(C,-
Cq)alkylureido, {(C1-Ce)alkyl)aminocarbonyl(C-Cy)alkylureido, scetylamino(C-Ce)alkylureido,
(acetyl{(C+-Ca)alkyl)amino(C,-Ce)alkylureido,  halo(C:-Ce)alkylsulfonylamino,  amino(C;-
Ce)eikylsulfonylamino, (Ci-Ce)alkylamino(C-Ce)elkylsutfonylamino, ((C4-Ce)alkyl)emino(C.-
Cu)elkyisulfonylamino, acstylamino(C;-Ce)elkylsulfonylamine, (acetylN(C1-Celalkyl)amino(C;-
Cq)elkyisutfonylamino, ureido{C-Cy)alkylaulfonylamino, {C1-Ce)alkylureldo(C,-
Cu)alkylsulfonylemine, ((C1-Ce)alkyl)sureldo{Cy-Ca)alkyisulfonylamino, (Cr
Ce)elkylsutfonylamino(C-Ce)alkyisulfonylamino,  cysnoguanidino(C,-Cq)alkytsulfonylamino,
(C+-Celalkylcyanoguanidino(C4-Cs)ealkylsutfonylamino, ((C+-Co)alkyl).cyanoguenidino(C,-
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Ce)alkylaminosulfonylamino, ((C+-Cyg)aikyl)}zaminosutfonylamino, aminocarbonyl{Cy-
Cejalkylamino{C -Cq)alkyisutfonylamina, (Cz-Codhateracycloalkyloxycarbonylamina(Cs-

Ge)alkylsutfonylamino, (C2-Ce)hetetoarylaxycarbonylamino(C,-Ce)alkylsulfonylamno,
cyanoguanidino,  (C,-Celalkyicysnoguanidino,  ((C+-Ce)alkyl)cyanoguanidino,  (Cr-
Co)hetsrocycicalkyicyanoguanidino, {C+-Ce)heteroaryicyanoguanidine, (Cr

Co)hatarocycloalkyl(C,-Ce)alkyicyenoguankiino, (Cr-Ce)heteroaryl{C.-Cq)alkyicyanoguanidino,
amino{C,-Cy)alkylcyanoguanidino,  (C.-Cy)alkylamino{C-Cy)alkylcyanoguanidine,  ((Cy-
Cp)alkyl)zamino(C,-Ce)alkylcyanoguanidino, aminocarbonyl(C4-Ce)alkylcyanoguankiino, (Cy-
Cy)alkylaminocarbonyl(C+-Cs)alkyicyanoguankiino, {(C+-Ce)alkyl)z@aminacarbonyi(C4-
Culalkyicyanoguanidino, eminocarbonyl(C,-Ce)alkylamino, (C4-Ce)alkylsulfonylamino(C,-
Ce)alkylamino, {C+-Cq)alkoxycarbonylamino(C,-Cs)alkylamino, aminoaulfonyl(C4-
Co)alkylamino, (Cx-Codheteroaryl(C,-Cq)alkylamino, acetylamino(C,-Ce)alkylamino,
(acetyl)((C,-Ce)alkyl)amino(Cy-Ce)alkylamino,  (C,-Ce)alkoxycarbonyl(C,-Cajalkylemino(C,-
Celalkyl, cyanao(C-Ce)alkylaminoalicyl, aminocarbonyl(C4-Ce)elkytamino(C,-Ce)aliyl,
acetylemino(C;-Ce)alkylamino(C,-Celalkyl,  (ecetyl)((C1-Cs)alkyl)amino{C-Ce)alkylamino(C;-
Ce)alkyl, (C4-Cy)elkoxycarbonylamino(C.-Ce)alkylamino{C-Cq)alkyl, (Cr
Ce)heterocycioalkyloxycarbonylamino(Cs-Ce)alkylamino(Cy-Ca)elkyl, (Cr
Ce)heteroaryloxycarbonylamino{C-Cg)alkylamino{C~Ce)alkyl, : cyanoguanidino{C,-
Calalkylamino(C-Calalkyl,  (C1-Celalkyicyanoguanidino(Cy-Cy)alkylamino(C,-Colalkyl, (-
Cy)alkyl).cyanoguanidino(C-Ce)alkylamino(C,-Ce)alkyl, (C+-Co)alkylsulfonylamino(C-
Colalkylamino(C-CeJalkyl,  ureldo(C-Ce)alkylamino(C,-Colalkyl,  (Cr-Co)alkylureido(C;-
Ca)alkylamino(C4-Ca)elkyl, ((C1-Co)elkyl),ureldo(Cy-Cs)alkylamino{C,-Ce)aliyl,
aminocarbonyloxy(C-Cq)alkylamino(C,-Cy)alkyl, eminocerbonyl(C,-
Ce)alkylcarbonylamino{Cy-Ce)alkyl, (C;-Ce)alkylaminocarbonyl(C,-Ce)alkyicarbonylammo{C,-
Ce)alicyl, ((01-C.)alkyl).an_-lnocarbonyl(cvc-)slkvleurbonvlamho(crc-)alkw.
aminosulfonyl(C+-Ce)alkylcarbonylamino(C-Ce)alkyl, (Cr
Co)heterocycioalkyloxycarbonylamino(Cs-Ce)elkyl, . cyanoguanidino{C,-
Ca)alkyicarboriylamino(C:-Ce)alkyl, cyano{C,-Ce)alkyicarbonylamino(C.-Ce)alkyl, amino(C,-
Ce)alkylaminocarbonylamino{C,-C)alkyl, {C1-Ca)alkylamino(Cy-
Ce)elkylaminocarbonylamino(Cy-Cy)alkyl, ((Cr-Ca)aikyl)amino(C,-
Celalkylaminocarbonylamino(C-Cg)alioyl, hydroxy({C-Cs)alkylaminocarbonylamino(C,-
Ce)alkyl, aminocarbonyl(C+-Cg)alkylaminocarbonylamino{C,-Ce)alkyl, {C-
Ce)alkylcarbonylamino(C,-Ce)afkcylaminocarbonylamino(C4-Cs)alkyl, (G-
Ce)alkylsuifonylamino{C-C)alkylaminocarbonylamino(C+-Ce)alkvi, (Cy-
Cu)alkouycarbonyl_amlno(crc.)alkylaminomrbonylanlno(m-c.)alItyl. {Cr
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C)heterocycloalkyloxycarbonylamino({C,-Ca)alkylaminocarbonylamino{C,-Ce)alkyl, (Cr
Co)heteroaryloxycarbonylamino{C:-Ce)alkylaminocarbonylamino{C,~Cg)alicyl, (Cr
Ce)heterocycloalkyl(C+-Cs)alkylaminocarborylamino(C4-Ce)alkyt, (CxCo)heteroaryl(Cy-
Ce)elkylaminocarbonylamino(C-Ca)alkyl, ureldo(Cy-Ce)aliylureido(C-Ce)alkyl, (Cr-
Ce)alkylureido{C,-Ce)alkytureldo(Cy-Ce)alkyl, ((C1-Ca)alky)aureido(C,-Ce)alkylureldo(C-
Cylalkyl, cyanoguanidino(C,-C)alkyiurakio{C,-Ce)alkyl, halo{C-Cs)alkylsulfonylamino{Cs-
Celalicyl, amino(C,-Cy)alkylsulfonylamino(C,-C)alioyl, "~ (Ci-Colalkylarnino(C+-
Ce)alkytsutfonylamino(C,-Celalkyl, ((C:-Co)alicyl)zamino(C,-Csalkyisulfonytamino(C;-Ce)alkyl,
acelylamino(C,-Co)alkylsutfonylamino(C,-Ce)alicyl, (acetyl}{(C,+-Celalkyllemino{C-
Ce)alkylsulforylamino{C4-Ce)alkyl, ureido(C,-Cy)elkyisulfonylamino{C-Ce)aliyl, (Cr
Co)alkylureldo{C-Ce)alkylsuifonylemino(C:-Ce)eliyl, ((C1-Co)aikyl)pureldo(Cy-
Co)eliylsulfonylamino(Cy-Ce)atkyl,  (Cy-Ce)alkylsulfonylamino(C,-Cq)alkylsulfonylamino(C,-
Ce)alkyl, cyanoguanidino(C,-Cy)alkyisulfonylamino{C;-Cq)alkyl, (Cy-
Ce)alkyl(cyanoguanidino)(C,-Ca)alkylsulfonylamino{C,-Cq)alkyl, {(Cy-
Ce)alkyl)z{cyanoguanidinoXC,-Cs)alkylaulfonylamino(C;-Ce)alkyl, aminocarbonyi(C4-
Ca)alkyisulfonylamino(C-Celalkyl, (Cs-Celalkoxycarbonylamino(Ci-Celalkylsutfonyiamina(C,-
Celaikyl, (Cx-Co)heterocycloalkyloxycarbonylamino(C-Ce)alkylsulfonytemino(C,-Co)elkyl, (C-
Ce)hetaroaryloxycarbonylamino(C,-Ce)alkyisutfonylamino{C,-Ce)alkyl, aminosulfonylemino(C;-
Ce)alkyl, . (C4-Colalkylaminosulforylamino{C,-Ce)alkyl, ((C1-Cs)alkyllaminosutfonylamino(C;-
Calalkyl,  cyanoguanidino(Cy-Ceatkyl,  (Ci-CelalkyicyanoguanidinoXCr-Celelkyl,  (Cr-
Celelkyl)2(cyanoguanidino)C+-Cyaliyl, (Cz-Colheterocycioaliyl{cyanoguanidino)(C,-Celalicyl,

{C-Co)heterocycloalkyl(C1-Ce)alkyl(cyanaguankdino XC;-Ce)alicyl, (Cr
Ce)heteracydoaikyl(cyanoguankiino)amino,  (CzCelhetercaryi(cyanoguanidinoXC-Ce)alkyl,
(Cz-Cy)heteroaryl{C,-Ce)alkyi{cyanoguanidino){C-Cq)alkyl, . amino{Cy-

Co)elkyl(cyanoguanidino}(Ci-Celalkyl,  (C+-Ce)aikylamino(C-Cylalkyl(cyanoguanidina)(C,-
Colaliyl,  ((C+-Cs)alkyl)zamino{Cs-C)alkyl(cyanoguanidino){C+-Ce)alkyl, aminocarbonyl(Cs-
Ca)alkyl{cyanoguanidino)(C-Ce)alkyl, (C1-Ce)alkytaminocarbonyi(Cy-
Ca)alkyl(cyanoguanidino}(C,-Ce)alicvl, ((C+Co)alkylaminocarbonyl(C-
Ce)alkyl(cyanoguanidino)(C-Celalkyl,  aminosulfonyl, (Cy-Ce)aliylaminosufonyl,  ((C:-
Ce)aiky!);aminosutfonyl, (C-Cy)hetarocycioalkyisulfonyl, amino{C-Ce)alkylaminosulfonyl, (C;-
Cy)alkylamino(C,-Ce)alkylaminoautfony, ((Cy-Ca)alkyl);amino{Cy-Cq)alkylaminosulfonyi,
(C2Co)heteroarylaminosulfonyl,  hydroxy(C-Ce)alkylaminosulfonyl, (C+-Co)alkoxy(C,-

Ca)alkylaminosuifonyt, ureldo(Cr-Cylalkylaminosidtonyl, (C1-Co)slitylureido(C,-
Ce)alkylaminosulfonyl, ((Ci-Celalkyl)sureido{C1-Ce)alkylaminosulfonyl, (Cr-
Co)aliylsulforrylamino(C,-Cq)alkylaminosutfonyl, (C1-Co)alkoxycarbonylamino(C,-

Celalkylaminosulfonyl,  (Cz-Cy)heterocycioalkyloxycarbonylamino(C4-Ce)alkylaminosulfonyl,
(Cx-Ce)hetercaryloxycarbonyiamino({C,-C,)alkylaminosuifonyi, aminocarbonyl(C,-
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Ce)alkylaminosulfonyl,  cyanoguankiino(C.-Cy)alkylaminosulfonyl,  (Cz-Cg)heteroeryl(C,-
Ca)alkytaminosulfonyl, (CxCg)heterocycioalikylaminosulfonyl, R® s one to three groups
Independently selected from hydrogen, hydroxy, hydroxysuliony, halo, (Cy-Celalkyi,
mercapto, mercapto(C,-Ce)alkyl, (Ci-Ce)alkytthio, (Ci-Ce)alkyisulfinyl, (CiCelalkyisuifonyl,
(Ce-Crjaryisuffonyl,  (Cs-Cealkylthio(C,-Cojalkyl,  (Cr-Ce)alkyisulfinyi(Cy-Co)alkyl,  (Cy-
Co)alkylsutfonyl(C+-Cajalkyl, (Ci-Ce)alkoxy, hydroxy(Ci-Ce)alkoxy, (Ce-Colaryloxy, halo(Cq-
Ca)alkyi, trifluoro(Cs-Celaliyl, formyl, formy)(C,-Ca)elkyl, nitro, nitroso, cyano, (Ce-Cro)aryi(Cy-
Ca)elkoxy, halo(Cs-Ce)alkoxy, trifiuoro(C-Ce)alioxy, amino(C-Ce)alkoxy, (Cx-Ci)cycioalkyt,
{Cx-Cio)cycloakyl(C1-Cglalkyl, hydroxy(Cs-Co)cycloalkyl(Cy-Co)alkyl, (C-Cyo)cycloalkyleming,
{C5-Co)cyciaslkylamino(Cy-Celalkyl, cyano{C,-Cealkyl, (Cr-Ca)alkenyl, (CrCelaliynyl, (Ce-
Crolaryl, (CeCio)aryi(Cr-Calalkyl, (Ce-Cro)aryl(CrCalalkenyl, hydroxy(C-Calkyl, (hydraxy)
{Ce-Cro)aryl(C-Co)alkyl, ((C+-Colalkylamino{Cyg-Cp)aryl(Cy-Ce)alkyl, hydroxy(C4-
Co)alkylthio{C,-Cy)elkyl, hydroxy(Cz-Cealkenyl, hydroxy(Cs-Ce)alkenyl, hydroxy(Cr-Caalkynyl,
(C1-Cy)alkoxy(C1-Celaliyl, (C1-Co)atkoxy(Cy-Cyo)aryi{(Cy-Colalkyl, aryloxy(Ci-Cealkyl, {Cy-
Cro)aryl(C+-Co)alkaay(C1-Celalkyl. amino, (C+-Cylalkylamino, ((C+-Celalkyl)zamino, (Ce-
Cyg)arylamino, (Ce~C1o)aryl(C;-Ce)ealkylamino, amino{C,-Cq)alkylamino, (Cr
Ca)heterocycioalkylamino, (Cz-Co)hetercarylamino, (Cs-Ci)cycloalkyi(C-Celalkyl)amine, (Cq-
Co)alkylcarbonylamino, (Cy-Cealkoxycarbanylamino, (Cz-Cslalkenyicarbonylamino, (Cs-
Cio)cycloalkylcarbonylamino, (CeCro)aryicarbonylamino, (Cr
Cy)heterocycloalkyicarbonylamino,  haio(C,-Calelkylcarbonylamino,  (C-Ce)alkaxy(C,-
Ce)alkylcarbonytamino, (C1~Ce)alkoxycarbonyl{C,-Cq)alkyicarbonylamino, {(Cr-
Calalkylcarbonyl)((C1-Co)eliyl)amino,  ((Cy-Ce)alioxycarbonyl)((Cy-Colaliyllamino,  (Cy-
Cy)alkyisulfonylemino, amino(C:-Ce)alkyl, (C1-Cq)alkylamino(C-Cy)alkyl, ({Cr-
Co)alkyt}emino({C+-Cslalkyl,  hydroxy(C,-Ce)alkylamino(C1-Celalkyi, (Ce-Cio)arylamino{C,-
Colalkyl, (Ca-Cio)aryl(Cr-Ce)alicylamino(C,-Cylalkyl, (C;-Cealkyicarbonylamino{C-Cy)alkyl,
(Ce-Chro)eryicarbonylamino(C;-Ca)alkyl, ((C1-Celalkyicarbonyl (C:-Ca)alkyl}amino(C.-Ca)alkyl,
Cy-C1o)cycloalkyl(C1-C)alicyl)amino(Cy-Co)alkeyl, (C+-Ce)alkoxycarbonylamino(C-Ceelkyl, (Cs-
Co)alkaxycarbonyl(C.-Ce)alkylcarbonylamine{C;-Ce)alkyl, ((C+-Co)alkaxycarbonyl}((Cy-
Co)alkyl)amino(C,-Ce)alkyl, (Ci-Cq)alkylsulfonylamino(C,-Celalkyl, {(Ci-Cealkylsutfonyl)(Cy-
Colalkyllamino{C,-Ca)alkyl, (Ce-Cio)aryisulforylamino(Ci-Ce)alkyl, ((Ce-Cio)arylsulfonyl){(C,-
Cy)alkyl)amino(C.-Ce)alkyl, (Cx-Co)heterocycloalkylamino(C,~-Ce)alkyl, (Cr
Co)heteroarylamino(C-CeJalkyl, (Cy-Ce)alkoxycerbonyl, (Ce-Cio)aryl(C1-Colalkoxycarhonyl,
(C1-Co)alkyicarbonyl, (Ce-Cio)aryicarbonyl, (Cy-Cio)aryl(Cs-Celalkyicarbonyl, hydroxy(C,-
Ce)alkaxycarhonyl, (Ci-Celalkoxycarbonyl(Cy-Colalkyl, (Ce-C1o)aryl(Cy-Ce)alkoxycarboryi(C,-
Ce)alkyi, (C+-Ce)alkoxy(C-CeJalkyicarbonyloxy(C-Ce)alkyi, ((C-
Ca)alkyl);aminocarbonyiaxy(C+-Cs)aliyl, (Cy-Ce)alkyicarbonyi(C+-Ce)alkyl, {Cr
Cho)aryicarbonyl(Ci-Ce)alkyl, (Ce-C1o)aryl(C,-Cy)alkyicarbonyl(C,-Ce)alkyl, aminocarbonyl, (C-
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Cyalkylaminocarbonyl,  ((C;-Celaliyl};aminocarbonyl,  (Ce-Cio)arylaminocarbonyl, (Ce
Cao)aryl(Cy-Cq)alkylaminacarbonyl, (eminocarbony{C,-Cq)alkylaminocarbony!, ((Cr-
Ce)aliylaminocarbonyl(C+-Ce)aikylaminocarbonyl, ({C+-Ce)alkaxycarbonyl(C,-
Ce)alkylaminocarbonyl, {(emino(C,-Ca)alkyl}aminocarbonyi, (hydroxy(C-
Celalkylaminocarbonyl, eminocarbonyl{Cy-Ce)alkyl, (C1-Ce)alkylaminocarbonyl(C+-Ce)aliyl,
((C,-Cs)alkyl);eminocarbonyi(C+-Celalkyl,  (Ge-Cro)arylaminocarbonyl(Ci-Celalkyl,  (Co
C0)aryl(C-Ce)alkylaminocarbonyl(C,-Cy)alkyl, amidino, hydroxyamidino, guanidino, urekio,
(Cr-Ca)elkylureido, (Ce-Cro)arylureldo, ((Ce-Ciplaryl)zureido, (Ce-Cio)aryl(Ct-Ce)alkylureido,
halo{C,-Ce)aliylurekdo, ((C-Co)alkyl){{Ce-Cro)aryllureido, ((C;-Ce)aliyl)oureldo, halo(Cy-
Celalkyicarbonylureldo,  ureido{C,-Ce)alkyl, (C1-Cy)alicylureldo(Cs-Colalkyl,  {(Cy-
Co)alkyl)surekio(C,-Celalkyt, (Ce-Cio)aryiurekio{C,-Celalkyl, (Ce-Cio)aryl)zuraido(Cr-Colalkyl,
(Ce-Cro)eryl(Cy-Co)alkylureido{C\-Ce)alkyl,  halo(C1-Celalkylureido(C-Cy)aikyl,  (halo(Cy-
ColalkylX(Cy-Ca)alkyi)ureido{Cy-Ce)alicyl, ((C1-Cy)alkoxycarbonyl(C,-Cy)alkyl)ureldo(C,-
Co)alicyl, glyctnamido, (C,-Ce)alkyiglycinamido, aminocarbonyiglycinamido, (Ci-Ce)alkoxy(C,-
Celalkylcarbonyiglycinamido, (eminocarbonyl)(C+-Cqjalkyl)glycinamido, ((Cr
Cs)elkoxycarbonyl(C,-Ca)eliylcarbonyl){(C1-Cs)alkyl)glycinamido, ((Cy-
Ce)alkoxycarbonylamino(C,-C,)alkyicarbonyl)glycinemido, (C¢Cyo)arylcarbonyigiycinamido,
{{Ce-Cro)aryicarbonyl)((C,-Ce)alkyl)glycinamido, ((Ce-Crolaryl(Cy-
CuJelkylaminocarbonyl)glycinamido, (Co-Cra)aryl(C:-Co)alkytaminocarboryi{(C-
Cejalkyt)glycinamido, (Ce-Cio)arylaminocarbonyiglycinamido, ((Ce-Cip)arylaminocarbonyl}((C-
Co)alkyl)glycinamido,  glycinamido{C,-Calalkyl, alaninamido,  (C,-Ce)alkylalaninamido,
alaninamido(Cs-Ce)aikyl, (Cr-Cs)heteroaryl, (CrCs)heterocycloatiyl, (Crc-)hebmarvl(c1
Ce)alkyl and (Cr-Ce)heterocycioeikyl(C-Celalkyt;

R’ is one to three groups independently selected from hydrogen, hydroxy, halo, (Cs-
Colalkyl, (C:-Celalkylsulfonyl, (Ce-Ciolarvisulfonyl, (C,-Cgalkoxy, hydroxy(Cr-Ce)alkoxy,
halo(C,-Cyp)aticyl, formyl, nitro, cyano, halo(C-Ce)alkoxy, (Cx-Ce)alkenyl, (Cs-Celalkynyl, (Ce-
Ciolaryl, (CeCio)aryl(Ci-Colalkyl, amino, (C-Ce)alkyiamino, ((Ci-Ce)alkyllzamino, (Co
Cplerylamino,  (Ce-Cro)aryl(Ci-Coluikylamino,  (Cy-Coaliylcarbonylamino,  (Cy-
Ce)alkoxycarbonylamino,  (C--Ce)alkenyicarbonylemino,  cycloalkyicarbonylamino,  (Ce-
Cyo)arylcarbonylamino, helo(C,-Ce)alkyicarbonytamino, (C1-Co)atkoxy(Cy-
Ce)alkyicarbonylamino, (C+-Cs)alkaxycarbonyl(C1-Ce)alkyicarbonylamine, {(Cr
Calelkylcarbonyl)( (C1-Ce)alkyllamino, {{Cy-Cy)alkoxycarboryl)( (Ci-C)alkyl)amino, (Cy-
Cealkyisulfonylamino, - amino(Cy-Ca)elkyl, (C1-Cy)alicylamino(C,-Cq)alkyl, ((Cr-
Ce)alkyl)zamino(C+-Ce)alkyl, (C+-Cy)alkyicarbonyiamino(C,-Cg)alkyl, Ce
Ca)arylcarbonylamino{C-Ce)alkyl, ((Cs-Celalkyicarbonyl)( (C+-Ca)alkyl)amino(C-Celaliyl, (C+-
Cs)alkoxycarbonylamino{C,-Cy)aliyl, (Cy-Co)alkoxycarbonyl, (Ce-Cro)aryt(Cy-
CeJalkoxycarboryl, (Cy-Ce)alkylcarbonyl, (Ce-Cro)aryicarbonyi, (Ce-Cro)aryl(C,-
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Cealkylcarbonyl, aminocarbonyl, (C4-Cs)alkylaminocarbonyl, ((C.-Cg)alkyllaminccarbonyi,
{CeCio)arylaminocarbanyl, aminocarbonyl{C4-Cs)alkyl, (C,-Ce)alkylaminocarbony{C,-Ce)alkyl,
{{C+-Co)atkyi)zaminocarbonyi(C4-Ce)alkyl, (Cy-Cio)arylaminocarbonyi(C,-Cglalkyl, guanidine,
urelda, (C,-Cg)alkylurekio, ureldo{C;-Ce)alkyl, (C4-Cq)alkylureido{C,-Ce)alkyl, and glycinamido;
5 R" and R™ are each Independently selected from the group consisting of hydrogen, (C+-
Colaliyl, (Ce-Cularyl, (Cs-Cro)aryl(CrCelaliyl, (Ci-Celalkylcarbonyl, (C4-Colalkylcarbonyl(C,-
Cojalkyl,  (CgCio)aryl(Cs-Cealkyicarbonyl, (CeCro)aryl(C,-Co)alkyicarbonyl(C,-Celalkyl,
aminocarbonyl,  (Ci-Ce)alkylaminocarbonyl,  ((Ci-Celalkyiaminocarbonyl  and  (Cy-
Ce)alkoxycarbonyl, and
10 R" and R™ are each Independently salected from the group consisting of hydrogen,
(C1-Celalkyl, (Ca-Cio)aryl, (Ce-Crolaryl(C,-Colalkyl, hydroxy, (C,-Ce)alkaxy, hydroxy(C,-Cq)alkyl,
(Cr-CoJalkaxy(Ci-Co)akkyl,  amino,  (C,Cs)akylamino,  ((Cy-Colalkylamino, (Cs
Ca)elkylcerbonylamino, (C+-Ca)cycioedkyicarbonylamino, (CxCe)cycloaliyl(Cy-
Cojalkylcarbonylamino,  (Cs+-Celalkoxycarbonylamino,  (Cr-Celeliyisulfonylamino,  (Ce
15 Caaryicarbonylamino,  (Cs-Ce)alikoxycarbonyl(C+-Celalkyicarbonylamino,  (Ce-C)aryl(Cy-
Cejaikylcarbonylamino, ((Co=Cro)aryl(Cy-Co)alkylcarbonyl}((C+-Ce)alkyl)emino, (Cy
Ce)elkylcarbonylamino(C-Ca)alkyl, {CxCe)cycloalkyicarbonylamino(C 1-Ce)alkyt, (C+-
Co)alkoxycarbonylamino(Cy-Ce)alkyl, (Cr-Celheterocycloaliylcerbonyiamino(C,-Celalkyl, (Ce
Cua)ary{C-Co)aliylcarbonylamino(C+-Cq)alkyl, (Cx-Co)heteroaryicarbonylamino(C-Ce)aliyl, (Co-
20  Cyoarylsuifonylamino, (C,-Ce)alkylsulforylemino(C,-Ce)alkyl, aminocarbonylamino, (Cy-
Ce)alkylaminocarbonyiamino, halo(C-Ce)alkylaminocarbonylamino, ((Cv-
Celaliylaminocarbonylamino, aminocarbonylemino{(C -Ce)alkyl, -
Ce)elkylaminocarbonylamino(C ~Ce)alkyl, {(C1-Ca)aikyl);aminacarbonyiamino(C-C)elkyl,
halo{C4-Cy)alkylaminocarbonylamino(C,-Cejalkyl, amino(C,-Cealkyl, (C+-C)alkylamino({C,-
25 Gaaliyl,  ((CrCoalkyl)emino(C-Colalkyl, carboxy(Cs-Celalkyl, (Cr-Celalkaxycarbonyl(C;-
Ce)alkyl, aminocarbonyl(C-Cs)alkyl and (Cr-Cy)alkyiaminocarbonyl(C+-Ca)aliyt.
Preferred compounds of formula | include those wharein R' Is hydrogen, halo, cyano,
nitro, triflucromethy, trifiuoromethoxy, (C,-Cy)alkyl, hydraxy or (C,-Ce)alkyicarbonyloxy.
Other preferred compounds of formula 1 Inciude those wherein R* and R® are each
30 independently selected from (C;-Celalikyl, (Cx-Celcycioalkyl, amino(C4-Colalkyl, amino(Cs-
- Caoycloalkyl, (Cs-Ce)alkylamino(Cy-Ce)alkyl, (C:-Ca)elkylamino(Cs-Ca)cycloalkyl, hydroxy(C-
Calalkyl, (C4-Coalkoxycarbonylamino(Cs-Celalkyl, ureldo(C-Ce)alkyl, (Cs-Celalkyureido{Ci-
Celalkyl, (Cz-Co)heteroaryl(Cs-Ca)alkyl or (Cr-Ce)netaracycloalkyl(C-Celalkyl.
Other preferrad compounds of formula { inctude those wherein c Is 1; X Is C(O); d is
35 1;YBCHy els1; and Z Is oxygen.
Other preferred compounds of formula | include those wherein c Is 1; X is C(O); d Is
2;Y is ethylene; and e ls 0.
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Other preferred cbmpounds of formula | include those whereinc Is 1; X is C(O); d Is
1; Y Is CHy; @ is 1; and Z is NR® wherein R* Is hydrogen or (c1-c;)alkyl.

Other preferred compounds of formula ! Include those wherein ¢ Is 1; X I8 CH; d Is 1;
Y is CHjy; @ I8 1; and Z Is axygen.

Other preferred compounds of formula | Include those wherelncis 1; X I8 CH; d Is 2;
Y is ethylens; and e Is 0.

Other preferred compounds of formula | include those wherein ¢ is 1; X Is CHy; d Is 1;
Y Is CHy; e Is 1; and Z 1s NR® wherein R" Is hydrogen or (C-Cq)alky.

Other preferred compounds of formula | Inciude those wherein cis 1; X s C(O); d ls
1; Y is CHR® wherein R® 1s NR*'R"™; R® and R* are each Independently hydrogen, (C1-Ce)alkyl
or {C4-Cy)alkylcarbonyl; e Is 1; and Z Is oxygen.

Other preferred compounde of formula { include those whereinc Is 1; X is C(O); d is
1; Y Is CHR® wherein R® Is NR*R"; R* and R" are each independently hydrogen, (C,-Ce)alkyl
or (C+-Cy)alkylcarbonyt; e is 1; and Z ls CR"'R™ wherein R"' and R" are hydrogen.

Other prefemred compounds of formula 1 inciude those whereincis 1; X is C(O); d Is
1; Y Is CHR® whereln R® Is NR'R™; R? and R" are sach independently hydrogen, (C,-Ce)alkyl
or (C4-Ca)alkylcarbonyt; e Is 1; and Z is NR® wherein R® Is hydrogen or (C,-Colalkyl.

Other prafarred'’compounds of formula | Include those whereincis 1; X s CHy; d is 1:
Y is CHR" wherein R® is NR'R'"; R* and R™ are each independently hydrogen, (C1-Ce)alkyl or
(C1-Cq)alkyicarbonyl; e ls 1; and Z ia oxygen.

Other preferred compounds of formute 1 include those whereincls 1; Xis CHx; d s 1;
Y is CHR® wherein R® is NR'R'"; R® arid R" are each Independently hydrogen, (CCe)alicyl or
(C1-Ce)aliyicarbonyi; e Is 1; and Z Is CR''R" whersin R"' and R* are hydrogen.

Other prefarmed compounds of formule 1 include those whemeinc s 1; X s CHz; d is 1;
Y is CHR" wherein R® Is NR'R'%; R and R™ are sach Independentty hydrogen, (C:-Ce)alky! or
(C1-Cu)slkyicarbony!; e Is 1; and Z Is NR® wherein R® Is hydrogen or (Cy-Ce)aliy.

Other preferred compounds of formuta 1 include those wherein R* is (R ){(R")(Cs
Cio)aryl or (R\{R")(C-Co)heteroaryl whereln f, g and h are independently 1 or 2.

Other preferred compounds of formula | Include those wherein R® is (Cr-
Cu)heterocycioalkyicarbonyl, (Cr-Co)hetaroaryicarbonyl, (Ca-Cy)heteroaryl(Cy-
Ce)elkylaminocarbonyl, (Cx-Co)heterocycloalkyl(C,-Cq)alkylaminocarbonyl, (Cy-
Ce)alkyisulfonylamino(C,-Cy)alkylaminocarbonyl,  ureido{C-Ce)alkytaminocarbonyl,  (Ci-
Co)afkylureido(C,-Ce)alkylaminocarbonyl,  ((C4-Cealkyl)areido(C4-Ce)alkylaminocarbonyi,
aminosulfonyl{C-Ce)alkylaminocarbornyi or (C+-Ce)alkylaminosulfonyl(C-
Ce)alkylaminocarbonyl.

Other prefared compounds of formulea | include those wherein R® Is (Cy-
Co)alkylsuifonylamino{C,-Cg)alkylcarbonylemino, cyanoguankiino(C4-Cy)alkylcarbonylamino,
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{CrCe)atkylcyanoguanidino{C-Cg)alkylcarbonylamino, ((C+-Cq)alkyl)cyanoguanidino(C,-
Ce)alkyicarbonylamino,  aminocarbonyl(C,-Ce)alkyicarbonylamino,  (Cz-Cg)heteroaryl(C;-
Ce)alkylcarbonylamino, (CxrCo)hetarocycioalkyi{C4-Cq)alkylcarbonylamino, or
aminosutfonyl(C,-Cg)alkyicarbonylamino.

Other preferred compounds of formula | Include those wherein R® I8 amino(C,-
Celalkylureido, (Cy-Gelalkylamino(C+-Celalkylureldo, ((C1-Ce)aliyl);amine(C,-Cy)alkylursido,
(Cr-Cuhetarocycioalkyl(C1-Cy)alkyluraido, (CrCo)heteroaryl(C,-Ce)alkylureido,
aminasulfonyl{C.-Cs)alkylureldo, aminocarbonyl(C,-Cq)alkylureldo, {Cy-
Ce)alkylaminocarbonyi(C,-Cy)sikylureido, ((C1-Celalkyl)zaminocarbonyi(C,-Cy)aikyiureldo,
acelylamino(C-Cs)alkyiuraldo, (acatyl){(C,-Cp)alkyl}amino{C4-Ce)alkyiureido.

Other preferred compounds of formuia | Include those wherein R® & amino(C;-
Co)alkylsulfonylamino, (Ci-Ce)alkylamino(C,-Ce)alkylsulfonylamino, ((Cy-Ce)elkyl)2amino(Cy-
Ca)alkyisulfonylamino, acetylemino(C4-Cq)alkylsulfonylamino, (acetyiX(C.-Ce)alkyl)amino(C,-
Cs)alkylsulfonylamino, ureida(C-Cg)alkyisulfonylamino, {C-Cq)alkylureido{C,-
Co)alkyisulfonylamino, ((Cr-Ce)alkyl)aureido(C,-Co)alkytsulfonylamino, (Cr-
Ce)alkyisulfonylamino(C,-Ce)alkylsulfonylamino,  cyanoguanidino(C-Ce)alkyisulfonylamino, -
(C-Celalkyicyanoguanidino{C,-Ce)alkyisulfonylamino, ((C1-Ca)alkyl)tyanoguanidino(C,-
Ce)alkylsulfonylamino, aminocarbonyl{C-Ce)alkylsuifonylamino, . (Cy-
Ce)alkoxycarbonylamino(C4-Ce)alkyisulfonylamino, aminosulionylamino, (Cy-
Cq)alkylaminosulfonylamino, ((C1-Cq)alkyl)z@mincsulfonyiamino, aminocarbonyl(C,-
Ce)alkylamino(C,-Cy)alkylsulfonylamino, (CCe)heterocycioalkyioxycarbonylamino(C,-
Ce)alkylsutfonylamino or (C.-Cg)heteroaryloxycarbonylamine(C-Cqe)alkyisulfonylamino.

Other preferred compounds of formula | include those wherein R® is cyanoguanidino,
(C4-Ce)alkyicyanoguanidino, ((Cy-Cs)alkyl)zcyanoguanidino, (Cr
Ce)heterocycloalkylcyanoguanidino, (Cx-Co)hoteroaryicyanoguanidinag, (C
Ce)heterocycioalkyl(C+-Ce)alkyicyanoguanidino, (Cz-Cy)heteroaryi(C-Ce)alkylcyanoguanidino,
amino(C,-Ce)alkyicyanoguenidino,  (Cy-Ce)alkylamino(Cy-Cy)aikyicyanoguanidino,  ((Cy-
Cs)alkyl);amino({C,-Cg)alkylcyanoguanidino, aminocarbonyi(C-Cs)alkylcyanoguanidino, (Ci-
Ce)alkylaminocarbonyl{C,-Ce)atkyicyanoguanidine or  ((C1-Ce)alkylzeminocarbonyl(Cy-
Ce)alkyicyanoguanidino.

Other prafered compounds of formula 1 include those wherein R® Is
aminocarbonyl(C-C,)alkylamino, (C4+-Cq)alkyisulfonylamino(C,-Cg)alkylamino, (Cy-
Ce)alkoxycarbonylamino(C,-Cg)alkylamino, aminosulfonyl(C-Ce)alkylamino, (Cr
Cy)heteroaryl(C,-Cg)alkylamino, acetylamino{C,-Ce)alkylamino or {acetyl)}(Cy-

Ce)alkyl)amino(C:-Ce)alkylamino.

Other preferred compounds of formula | Include those wherein R® Is cyano(C,-
Ce)alkylaminoalicyl or aminocarbonyl(C,-Ca)alkylamino(C-Ce)alkyl.
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Other prefemed compounds of formula | Include those wherein R® Is acetylamino(C-
Ca)aliylamino{C,-Ce)alityl,  (acetyl){(Ci-Ca)alkyl)amino{Cy-Ce)aliylamino(Ci-Co)alkyl,  (Cy-
Ce)alkoxycarbanylamino{C-Co)alkylamino(C,-Cs)alkyt, (Cr
Ce)heterocycloalkyloxycarbonylamino(C,-Ce)alicylamino(C,-Ce)aliyl, Cr

5 Cp)heteroaryloxycarbonylamino(C.-Cg)alkylamino(C,-Ce)alkyl, mumldhﬂC,-
Ce)alkylamino(C1-Celalkyl, (C:-Ce)alkylcyanoguanidino(C-Ce)alkylamino(C-Ce)alkyl, ((Cs-
Ca)alkyl),cyanoguanidino(C-Ce)alkylamino{C,-Cq)alkyl, {C,-Ca)atkylsulfonylamino(C-
Cajalkylamino(Cy-Co)alkyl,  urekio{C.-Ce)etkylamino(C+-Cojalkyl,  (C1-Ce)alkylurekio(C,-
Ca)alkylamino{C,-Cg)alkyl, {{C1-Cs)alkyl)suraldo{C-Ce)aliylamino(C4-Ce)alkyl or

10  aminocarbonyloxy(C4-Cs)alkylamino(C-Cq)alkyl.

Other preferred compounds of formula | include those whersin R? Is acetyiamino(C;-
Celalkylcarbonylamino(C,-Ce)alkyl, (acetyl)}(C+-Ce)alikyl)amino(C-Ce)alkyicarbonylamino(C,-
Ca)alkyl, aminocarbonyl(C,-Cg)alkylcarbonylamino{C,-Cy)alkyl, (C,-Ce)alkylaminocarbonyl{C,-

Ca)alkylcarbonylamino{Cy-Ce)alkyl, ((C+-Ce)alkyl):aminocarbonyi{C,-
15 Cylalkyicarbonylamino{C-Ce)alkyl, aminosulfonyl(C,-Cy)alkylcarbonylemino(Cy-Ce)alkyl, (Cr-
Calheterocycioalkylaxycarbonylamino(C-Ca)alivl, cyanoguanidino(C,-

CeJalkylcarbonylaming(C-Ce)alkyl or cyano(C,-Ce)ealkylcarbonylamina(C-Cg)alkyl.
Other preferred compounds of formula | Include those wherein R® Is amino(C,-

Celalkylaminocarbonylamino(Cs-Cealkyl, (C1-Ce)ealkylamino(Cy-Ce)alkylaminocarbonyl
20  amino(CrCelalkyl, ((Cy-Celaliyl):amino(C -Ce)alkylaminocarbonylamino(C-Ceeliyl,
aminocarbony}(C,-Cy)aliylaminocarbonylamino{C,-Ce)alkyl, (C-Cs) alkyicarbonylamino(Cy-
Galalkylaminocarbonytamino{C-Calalky, (Cr-Celalkyisutfonylamino(Cy-
Culalkylaminocarbonylamino(Cy-Ce)eliyl, (C1-Co)alkaxycarbonyl amino(Cy-
Culalkylaminocarbonylamino(Cy-Cejalkyl,  (CzCa)heterocycioaliyioxycarbonyl  amino(Cr-
25  Cyalkylaminocarbonylamino(C,-Celalicyl, (CrCoheteroaryloxycarbonylamino(C-

Ca)aliylaminacarbonylamino(C,-Ce)alkyl,  (Cx-Cs)heterocycioalkyl(C,-Ce)alkylaminocarbony
lamino(Cy-Ce)aliyl, (Cz-Co)heteroaryl(C-Celaliylaminocarbonylamino{C-Ce)alkyl, ureido(Cy-
Ca)alkyiureldo{C,-Cq)alkyl, (C1-Ce)alikylureldo{C4-Ce)alkylureido{C-Ce)alkyt, ((Cr
Ca)alkyl);ureido{C-Colalkylureldo(C,-Calalkyl or  cyanoguanidino(Cy-Ce)alkylureldo(C-
30 Coaliyl.
Other preferred compounds of formula [ include those wherein R® is amino(Cq-
Cajalkylsulfonylamino(Cy-Celalil,  (Cr-Celalkytamino(C:-CeJelkylsutfonylamino(C-Ce)alkyt,

((C1-Colalicyl}zamino(Cy-Ce)alkytsulfonylamino(C1-Ce)alkyl, acetylamino(C,-
Ce)alkylsuforylemino(Cy-Ce)alkyl,  (acetyl}{(C1-C)alkyl)amino(C+-Coalkylsuifonylamino(C,-
I Glalkyl, ureldo(C-Ce)alkylsuifonylamino(C-Cq)aikyl, (C+-Celalkylureldo(C,-

Colelkylsulfonylamino(Cy-Celalkyl, ((Cy-Coalkyl)zuraido(C,-Ce)elkyisulfonylemino(Cy-Calalkyl,
(Cr-CaJalkyisulfonylamino{C1-Ce)alkylsutionylamino(Cx-CaJelkyl, cyanoguanidino(Cy-
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Ca)alkylsutfonylamino{C-Ca)alkyl, (C:-Ce)alkyl{cyanoguanidino){C-Co)alkyisutfonylamino(C,-
Colaliyl, {(C1-Ce)atkyl)x{cyanoguanidine)(C1-Ce)alkyisulfonylamino(C:~-Ce)alkyl,
aminocarbonyl(C,-Cy)alkyisulfonylamino{C~Cg)alkyl, (C4-Ce)akoxycarbonylamino{C,-
Ce)alkylsuifonylamino(C,-Ce)alkyl, (C-Co)hsterocycloalkyloxycarbonylamino(C,-
Co)alkyisulfonylamino{C-Ca)alkyl, (Cx-Cy)heteroaryloxycarbonyiamino(Cy-
Ca)alkylsulfonylamino(C-Ce)alkyl, aminosuifonylamino{C,-Ce)alkyl, (Cy-
Cq)alkylaminosulfonylamino(C-Cg)alkyl or ((C,-Ce)alkyi);aminosuifonylamino{C-Ce)elkyl.

Other prefered compounds of formula | include those wheren R® s
cyanoguanidino(C-Ce)alkyl, (C+-Co)alkyi(cyanoguanidino)(C.-Ca)alkyl, ((C+
Colalkylp{cyanoguanidino}(C-Cylalkyl, (Cz-Co)heterocyclosikyl(cyanoguanidino}(C,-Ce)alkyl,
(C-Co)heteroaryl(cyenoguanidino)(Cy-Ce)alkyl, {CxrColnsterocycioalkyl(C,-
Cs)alkyl(cyenoguanidino)(C,-Ce)alkyl, (Cz-Cs)heteroaryl(C,-Ce)elkyi(cyanoguanidinoXCy-
Celalkyl, amino{C;-Cs)alkyl(cyanoguanidino){C,-Cg)alkyl, (C~Ce)alkylamino{(C,-
Cs)alkyi(cyanoguanidino)}C-Ce)alkyl,  ((CCs)ealkyl)zamino(C-Ce)alkyi{cyanoguanidino)(C:-
Colalkyl, aminocarbonyi(C,-Cs)alkyl{cyanoguanidino)(C;-Cq)alkyl, (Cy-
Cs)aikylaminocarbonyl{(C,-Ca)alkyl(cyanoguanidino)(C1-Ce)aiky! or ((C-
Co)aliyl)aminocarbonyl(C-Ce)elkyl{cyanoguanidina){C,-Ca)alkyl.

Other preferred compounds of formula | include those whersin R® is (Cs
Co)heterocycloalkylsulfonyl, amino{C,-Ce)alkylaminosuifonyl, (C+-Ce)alkylamino{C,-
Cq)alkylaminosutfonyl, ((C1-Ce)alkyi;amino(C,-Cy)alkytaminosutfonyl, (Cr
Cq)heteroarylaminosuifonyl, ureldo{C-Ce)alkylaminosulfonyl, (C+-Ce)alkylureido(C-
Ce)alkytaminoaulfonyl, {{C+-Celalkyl)aureido(Cy-Cs)alkylaminosulfonyl, (Cs-
Cs)alkylsulfonylamino{C,-Ce)alkylaminosulfonyl, (C1-Ce)alkoxycarbonylamino(C,-
Celalkyleminosulfonyl,  (Cz-Co)heterocycloalkyloxycarbonylamino(C,-Cs)alkylaminosulfonyl,
(Cz-Co)heteroaryloxycarbonylamino(C,-Ce)alkylaminosulfonyl, aminocarbonyl(Cs-
Gsalkylaminosulfonyl,  cyanoguankiino(C,-Ce)alkylamincsutfonyi, (CrCg)hetaroaryl(C,-
Ce)alkylaminosulfonyl, (C-Cs)heterocycloalkylaminosulfonyl, Other preferred compounds of
formula ) Include those whereln R® s halo(C,-Ce)alkylaminocarbonyl, hydroxy(C.-
Ce)alkylureido, halo{C,-Cg)alkyisulfonylamino, (C;-Ce)alkoxycarbonyl(C4-Ce)alkylamino(C4-
Celalky, hydroxy(C1-Cq)alkylaminocarbonylamino{Cs-Co)alkyl, halo(C,-
Colalkyisulfonylamino{C,-Ce)alkyl,  aminosulfonyl,  (Ci-Ce)elkylaminosutfonyl,  ((C,-
Cejaliylaminosulfonyl,  hydraxy(C-Co)alkylaminosulfonyl, and  (Ci-Ce)alkoxy(C,-
Ce)alkylaminosulfonyl.

Other preferred compounds of formula | Include those wharein R® and R! ere each
independently halo, halo{C,-Ce)alkyl, (Cy-Celaliyl, (CrCe)alkaxy, trifluoromethyl,
frifluoromethoxy, hydroxy, aminocarbonyl, cyeno, ureido, (Cy-Cs)alkyisuifonylamino, (Ci-
Cq)alkoxycarbonylamino or glycinamino.
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. The present invention aiso relates to the pharmaceutically acceptable acid addition
safts of compounds of the formula |. The aclds which are used to prepare the pharmaceutically
accepiable ackd addition salts of the aforementioned base compounds of this invention are
those which form non-ixic acid addition salts, [.e., salts containing phammacologically
acceptable anlons, such as the hydrochioride, hydrobromide, hydrolodide, nitrate, sulfats,
bisulfete, phosphats, ack phoephate, acstate, lactate, citrate, ackl cltrate, tarirate, bitartrate,
succinate, maleats, fumarate, gluconate, saccharate, benzoate, methanesulfonats,
ethanesulfonats, benzenesulfonate, p-oluenesuffonate  and pamoate f.e.,
1,1-methyisne-bis-(2-hydroxy-3- naphthoats)jsalis.

The Invention also relates to base addition salts of formula |. The chemical bases that
mey be used as reagents to prapare pharmeceutically acceptsble base salis of those
compounds of formula | that are acidic in nature are those that form non-toxic base salts with
such compounds. Such non-toxic base salts include, but are not limitad 1o those derived from
such pharmacologically accepiable cations such as alkall metal cations (e.g., potassium and
sodium) end alkaline earth metal cations (e.g., calclum and magneslum), ammonium or water-
soluble emine additon salts such as N-methyigiucamine-(megiumine), and the lower .
alkkanolammonium and other base salts of pharmaceutically acceptable organic amines.

The compounds of this invention may contain olefin-ilke double bonds. When such
bonds are present, the compounds of the invention axist as cls end trans configurations and as
mibxtures thereof.

The present invention also ralates to compounds of formula | wherein any of the
hydrogens may optionally be replaced by deuterum.

Unless otherwise Indicated, the alkyl, alkenyl and elkynyl groups referred to heretn, as
well as the alkyl moleties of other groups refermed to herein (e.g., alkoxy), may be linear or
branched, and they may aiso be cyclic (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycioheptyl) or be linear or branched and contain cyclic moieties. Unless otherwise indicated,
halogen includes fiuarine, chiorine, bromine, and iadine.

(Cy-C10)Cycioalkyl when used herein refers to cycloalkyl groups containing zero to two
levels of unsaturation such as cyclopropyl, cyciobutyl, cyclopentyi, cyciopentenyl, cyclohexyl,
cyciohexenyl, 1.3-cyciohexadiene, cycloheptyl, cycioheptsnyl, bicydof3.2.1joctane,
norbomanyl etc.

(Cx-Cy)Hatarocycioalky) when used hereln refers io pymwolidiny, tetrahydrofurany,
dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl, oxirany!, methylenedioxyl,
chromenyl, barbliuryl, leoxazolidinyl, 1,3-oxezolidin-3-yl, Isothiazolidinyl, 1,3-thlezolidin-3-yi,
1,2-pyrazolidin-2-yl, 1,3-pyrazolidin-1-y, piperidinyl, thiomorpholinyl, 1,2-tetrahydrothiazin-2-yi,
1,3-tetrahydrothiazin-3-yi, tetrahydrothiadiezinyl, morpholinyl, 1,2-tetrahydrodiazin-2-yi, 13-
tetrahydrodiazin-1-yi, tetrahydroazepinyl, piperazinyl, chromany!, etc.
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(C-Ce)Heteroaryl when used herein refers to furyl, thienyl, thiazolyl, pyrazolyl,
isothiazolyl, axazolyl, isoxazolyl, pyrrolyl, triazolyl, tetrazolyl, imidaxolyl, 1,3,6-oxadiazolyl, 1,2.4-
oxadiazolyl, 1,2,3-oxadlazolyl, 1,3,5-thiadiezolyl, 1,2,3-thiadiezolyl, 1,24-thiadiazolyl, pyridyl,
pyrimidyl, pyrezinyl, pyridazinyl, 1.24-rfazinyl, 1,23-trlazinyl, 1,3,6-rlazinyl, pyrazolo]3 4-
5  bipyridinyi, cinnolinyl, pteridiny, purinyl, 6,7-dihydro-5H-{1]pyrindinyl, berzofbjthiopheri, 5, 8,
7, S-efrahydro-quinolin-3-yl, benzaxazolyl, benzothiazolyi, berzisothiazolyl, benzisaxezolyl,
benzimidazolyl, thianaphthenyl, isothianaphthenyl, benzofurenyl, isobenzofuranyl, isoindolyl,
Indolyl, indolizinyl, Indazolyl, isoquinolyl, quinolyl, phthalazinyl, quinoxalinyl, quinazolinyl,
berzaxaziny; etc.
10 Aryl when used herein refers to phenyl or naphthyl.
The term “ureidc”, as used herein, refers to an “amino-carbonyi-amino® mofety.
The term “acetyf”, as used herein, refers 10 an “alkyl-carbonyl™ molety wherein alkyl is
defined as above.
The term “cyanoguanidino®, as used herein, refers to a functional group having the
16  following formula .
CN ' NC

i_ or i n

The term '(cg-c.)hatamcydoalkﬁ(c=N-CN)amnd', a8 used herein refers to a
functional group having the following formula

~

!\ /5.

~CN NC\
—_a g \N or /g\N '
i N NHET ;—N NHET
20  wharein "HET" refers to a (C-Cy)heterocyloelkyl or {C-Ce)heteroaryl group and the nigrogen of
g sald group Is the place of attachmant.

The term "mercapto”, as used herein, refers to a “HS-" moelty.

The compounds of this Invention include all conformational isomers (e.g., cis and trans
isomers) and all optical isomers of compounds of the formula | (e.g., enantiomers and

25 disstereomers), as well as racemic, diastersomeric and other mixtures of such lsomers.

The present invention also reletes io a pharmaceutical composition for freating or
preventing a disorder or condition selected from autoimmune diseases, rheumnatold arthriils,
‘recent onset type | diabetes, lupus, Inflammatory bowsl disease, optic neuritls, psoriasis,
multiple scierosls, polymysigla rheumatica, uveitls, vascuiltis, acute and chronic Inflammatory

3¢ conditions, oslecarthritls, adult Respiratory Distress Syndrome, Resplratory Distreas
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Syndrome of infancy, ischemia reperfusion Injury, glomerulonephritis, allergic conditions,
asthma, atopic demmatitls, iInfection aessociated with inflammation, viral Inflammation,
influenza, hepatiils, Gullilan-Barre, chronic bronchitls, xeno-transplantation, chronic and acute
transpiantation tissue rejection, chronic and acute organ transplant rejection, atherosclerosis,
restenosls, HIV Infectivity, granulomatous diseases, sarcoldosls, leprosy and tubercuiosis and
sequelae assoclated with certain cancers such as multiple mysioma. Compounds in this
series may also {imit the production of cytokines at Inflammatory sites, including but not
limited to TNF and IL-1, as a consequence of decreasing cell inflitration, providing benefit for
diseasas linked to TNF and IL-1, including congestive heart fallure, pulmonary emphysema or
dyspnea aessociated therewith, emphysema; HIV-1, HIV-2, HIV-3; cytomegalovirus (CMV),
adenoviruses, Herpes viruses (Herpes zoster and Herpes simpiex). They may also provide
benefit for the sequelae assoclated with Infection where such infection Induces.production of
defrimental inflammatory cytokines such as TNF e.g, fungal meningitis, joint tissue damage,
hyperpiasia, pannus formation and bone resorption, psoriatic arthritis, hepatic fallure, bacterial
meningltis, Kewasekl syndrome, myocardial Infarction, acute liver fallure, lyme disease, septic
shock, cancer, ¥fauma, and mslarla in a mqrnn'd. preferably a human, comprising an amount
of a compound of the formula | or a pharmaceutically acceptable salt thereaf effective In treating
or preventing such disorder or condition and a pharmaceutically accepteble carrier.

The present inverntion also relates to a pharmaceutical composition for ireating or
preventing a disorder or condition thet can be trested or prevented by Inhiblting chemokine
binding to the receptor CCR1 In a mammal, preferably a human, comprising an amount of a
compound of the formula ), or a pharmeceuticelly acceptable salt thereof, effective In treating or
preventing such disorder or condition and a pharmeceutically acceptable carrier. Examples of
such disorders and conditions are those enumerated in the preceding paragraph.

The present invention also relates to & method for treating or preventing a disorder or
condiion selected from autolmmune diseases, rheumatold arthritis, recent onset type |
diabetes, lupus, Inflammatory bowel disease, optic neurltls, psoriasis, muitiple eclercsis,
polymyeigla rheumatica, uveltls, vasculls, scule and chronk Inflammetory conditions,
ostecarthritis, aduit Respiratory Distress Syndrome, Respiratory Disiress Syndrome of
Infancy, ischemila reperfusion injury, glomerulonephritis, allergic conditions, asthma, atoplc
dermatitis, infection assoclated with inflammation, viral inflammation, Influenza, hepatitis,
Guliiian-Basre, chronic bronchitis, xeno-transpiantation, chronlc and acute transplantation
Hissue rejection, chronic and acute organ transplant rejection, stherosclerosis, restencsis, HIV
infectivity, granulomatous diseases, sarcoldoels, leprosy and tuberculosks &nd sequelse
assoclated with certaln cancers such as multiple myeloma. Compounds In this series may
also limlt the production of cytokines at inflammatory sites, including but not limited to TNF
and IL-1, as & consequence of decreasing cell infiitration, providing benefit for diseases linked
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to TNF and IL-1, including congestive heart fallure, puimonary emphysema or dyspnea
assoclated therewith, emphysema; HIV-1, HIV-2, HIV-3; cytomegalovirus (CMV),
adenoviruses, Herpes viruses {Herpes zoster and Herpes simplex). They may also provide
benefit for the sequelae associeted with infection where such infection induces production of

- detrimental inlammatory cytokines such as TNF e.g, fungal meningitls, joint issue damage,

hyperplasia, pannus formation and bone resorption, psoriatic arthritis, hepatic fallure, bacterial
meningitis, Kawasaki syndrome, myocardiat infarction, acute liver failure, lyme disease, seplic
shock, cancer, frauma, and malaria In 8 mammal, preferably a human, comprising
administering to a mammal in need of such treatment or prevention an amount of a compound
of the farmula {, or a pharmaceutically acceptable sait thereof, that is effective In treating or
prevanting such disorder or condition.

The present Invention also relates to a method for treating or preventing a disorder or
condltion that can be treated or prevented by antagonizing the CCR1 receptor in a mammal,
preferably a human, comprising administering to a mammal In need of such treatment or
prevention an amount of @ compound of the farmula |, or a pharmaceutically accapiable sait
thereof, that is effeciive In treating or preventing such disorder or condition.

The present invention also relates to @ pharmaceutical compositon for treating or
preventing a disorder or condition setected from autolmmune diseases, rheumatold arthritis,
recent ongset typa | diabetes, lupus, Inflammatory bowel disease, optic neuritis, psoriasis,
multiple sclerosis, polymyelgla rheumatica, uveltis, vasculltis, acute and chronic inflammatory
conditions, osteoarthritle, aduit Respiratory Distress Syndrome, Respiatory Distress
Syndrome of Infancy, Ischemis reperfusion Injury, glomerulonephritis, allergic conditions,
asthma, alopic dermatiis, infection asyociated with inflammation, viral Inflammation,
imfluenza, hepatitis, Gullllan-Barme, chronic bronchitis, xeno-transplantation, chronkc and acute
transplantation tissue rejection, chronic and acute organ transplant rejection, atherosclerosis,
restenosis, HIV infectivity, granulomeatous diseases, sarcoldosis, leprosy and tuberculosis and
soequelae assoclated with certsin cancers such as multiple myeloma. Compounds in this
serles may algo limit the production of cytokines at inflavwnatory sites, including but not
limited to TNF and IL-1, as a consequence of decreasing cell infiltation, providing benefit for
diseeses linked to TNF and IL-1, Including congestive heart fallure, puimonary emphysema or
dyspnea assoclatad therewith, emphysema; HIV-1, HIV-2, HIV-3; cytomegaiovirus (CMV),
adenoviruses, Herpes viruses (Herpes zoster and Herpes simpiex). They may also provide
benefit for the sequelae associated with Infection where such infection induces production of
detrimental Inflammatory cytokines such as TNF e.g, fungal meningitis, joint tissue damage,
hyperplasia, pannus formation and bone resorption, peoriatic arthritis, hepatic fallure, bacterial
meningitis, Kawasaki syndrome, myocardial infarction, acuie liver fallure, lyme disease, septic
shock, cancer, trauma, and melerla in a mammal, preferably & human, comprising a CCR1
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recepior antagonizing effective amount of a compound of the formula |, or a pharmacsutically
acceptable salt thereof, and a pharmaceutically ecceptable carrier.

The present invention also relates to @ pharmaceutical composition for treating or
preventing a disorder or condition thai can be treated or preveniad by antagonizing the CCR
receptor in a mammal, preferably a human, comprising a CCR* receptor antagonizing effective
amount of a compound of the formula |, or a pharmacsutically acceptable salt thereof, and a
pharmacsutically acceptable carrier.

The prasent invention also relates to a method for treating or preventing a disordar or
condition selected from autoimmune diseases, rheumatold arthritis, recent onset type |
diabstes, lupus, inflammatory bowel disease, opiic neurilis, psoriasia, muiltiple sclerosis,
polymyalgia rheumatica, uveltis, vascuills, acute and chronic Inflammatory conditions,
oatecarthrils, adult Respiratory Distress Syrirome, Respiratory Distress Syndrome of
Infancy, ischemia reperfusion injury, glomerulonephritia, allergic conditions, asthma, atopic
dermatitis, Infection assoclated with Iinflammation, viral Inflammation, Infiuenza, hepatitis,
Gullllen-Bamre, chronic bronchitis, xsno-transplantation, chronic and acute transplantation
tissue rejection, chronic end acuts organ transplant rejection, atheroeclerosis, restenosts, HIV
infectivity, granulomatous diseases, tarcoidosis, leprosy and tuberculosisa and sequelae
essoclated with certaln cancers such as muitiple myeloma. Compounds In this series may
also fimit the production of cytokines at inflammatory shtes, including but not limited to TNF
and IL-1, as a consequence of decreasing cell inflitration, providing benefit for diseases Inked
to TNF and IL-1, Including congestive heart fallure, puvimonary emphysema or dyspnea
assoclated therewith, emphysema; HIV-1, HIV-2, HIV-3; cytomegalovirus (CMV),
adenoviruses, Herpes viruses (Herpes zoster and Herpss simplex). They may also provide
benefit for the sequelae sssociated with Infection where such Infection induces production of
detrimental Inflammatory cytokines such as TNF e.g, fungal meninglis, joint tissue damage,
hyperplasia, pannus formation and bone resorption, psoriatic arthritls, hepatic fellure, bacterial

maninnitle Kownaaald exmrdmma munrardial iInfarcinn amrde lhar falline hma dleasea canitl~
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Ce)alkylcarbonylamino,  ((C-Cg)alkyl}amino(C,-Ce)alkylcarbonylamino,  acetylamino(C,-
Ca)alkylcarbonylamino, (acetyl)((C,-Cq)alkyl)amino(C4+-Cq)alkylcarbonylamino, (C-
Co)alkylsufonylamino{C;-Ce)alkylcarbonylamino,  cyanoguanidino(Cy-Cs)alkyicarbonytamino,
(C1-Ce)alkyicyanoguanidino(C-Cy)alkylcarbonylamino, ((C1-Co)alkyl)-cyanoguanidino(C-
Co)alkylcarbonylamino, aminocarbonyl(C4-Cg)alkyicarbonylamino, aminocarbonylamino(C,-
Ce)elkylcarbonylamino,  (Cy-Ce)alkylaminocarbonylaminoe{(Ci-Cs)elkyicarbonylemino,  ((Cy-
Co)alkyl);aminocarbonylamino(C,-Ce)elkyicarbonyiamino, (C-Co)heteroaryl(C,-
CyJalkylcarbonylamino, (Cy-Cgheterocycloalkyl(C-Ce)alkylcarbonylamino, amincsulfonyl(Cq-
Ce)alkyicarbonylamino, hydroxy(C1-Ce)alkylureido, (amino({C+-Cg)alkylureido, (Cy-
Ce)elkylemino(C,-Ce)alkylureido, ((C+-Ca)alkyl);@mino{Cy-Ce)alkyiureido, (Cr
Co)heterocycloalkyl(Cy-Ce)alkylureido, (Cy-Ce)heteroaryl(C-Co)alkylureldo, aminosulfonyi(C,-
Ce)alkylureido, aminocarbonyl(C-Ce)alkylureido, (C1-Ce)alkylaminocarbonyl(C,-
Cs)alkylureldo, ((C1-Cs)alikyllxaminocarbonyl(C-Cg)alkylureido, acetylamino{C-Cg)alkylureido,
(acetyl)((C,-Ca)alkyl)amino(C,-Cy)alkylureido, carbaxy(C+Ce)alkylureido, halo(C-
Ce)alkylsulfonylamino, amino(Cy-Ca)elkylsulforrylamino, (C1-Co)ailkylamino(C,-
Cojalkylsulfonylamine,  ((C+-Cslaliyl).amino(C.-Colalkylsulfonylamino,  ecetylamino(C-
Cejalkyisulfonylamino,  (acetyl)}{(C,-Cs)alkylyamino(C,-Ce)alkylsulfonylamino,  ureldo(Cy-
Co)alkylsulfonylamino, (C.-Ce)alkylureido(C.-Cs)alkyisulfonylamino, ((C,-Ce)alkyl)ureldo{C,-
Celalkylsulfonylamino, (C1-Ce)alkylsulfonylamino{C,-C, Jalkylsulfonylamino,
cyanoguanidina(C-Ce)alkylsulfonylamino, (C+-Colalkyicyanoguanidina(C,-
Ce)alkylsulforrylamino, ((C+-Co)alkyl)cyanoguanidino({C-Cs)alkylsulfonylamino,
ammmocarbonyl(C+-Ce)alkylsulfonylamino, (Cs-Ca)alkaxycarbonylamino(C,-
Cejalkyleulfonylamino,  aminosuffonylamino,  (Cy-Ce)alkylaminosulfonylamino,  ((Cy-
Ca)alkyl;aminosulfonylamino, aminocarbonyl(C,-Cy)alkylamine(C.-Ce)aikyisulfonylamino, (C-

Gs)hetarocycloalkyloxycarbonylamino(C,-Ce)alkyisulfonylamino (Cr
Cy)heteroaryloxycarbonylamino(C-Ce)aikylaulfonylamino, cyanoguanidino, (C+
Ce)alkyicyanoguanidino, _{(C+-Ca)alkyl)cyanoguanidino, (Cr
Ce)heterocydloalkylcyanoguanidino, (CCy)hetervaryicyanoguanidino, {Cs~

Co)heteracycloalkyl(C1-Ce)aikyicyenoguanidino, (Cr-Cs)heteroaryl(C,-Ce)aikyicyanoguanidino,
amino(C,-Cglalkyicyanoguanidine,  (C.-Ce)alkylamino(C,-Ce)alkyicyanoguanidino,  {(C-
Ca)alkyl);amino(C-Cq)alkylcyanoguanidino, aminocarbonyi(C4-Ce)alkylcyanoguanidino, (C,-
Ce)alkylaminocarbonyl(C,-Ce)alkylcyanoguanidino, ((C+-Ce)eikyl);aminocarbonyl(C-
Ce)alkyicyanoguanidino, - hydroxy({C,-Cg)alkylamino, aminocarbonyl{C,-Cs)alkylamino,
carboxy(C+-Ce)alkylamino, (C1-Ce)alkyisutforyiamino{C,-Cy)elkylamino, (Cr
Cy)alkoxycarbonylamino({C,-Ce)alkylamino, aminosulfonyl(C,-Cg)alkylamino, (Cr
Cohetaroaryl(C,-Cy)alkylamino, acetylamino{C4-Ce)alkylamino, (acetyl)((C/-
Celelkyt)amino(C-Cq)alkylamino, (C,-Cq)aikylamino, ((Ci-Ce)atkyl);amino, (Cs-Cio)arylamino,

PCT/IBO1D03TS W
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(Cs-Cio)aryl{Cy-Ce)alkylamino, amino{C,-Ce)alkylamino, {Cx-Cglheterocycioalkylamino, {(Cz-
Codhetsroarylamino, (Cx-Cio)cycloalkyl(Cs-Cojalkyl)amino, (Ci-Colaliylcarbonylamino, (Cy-
Ce)alkoxycarbonylamino, (Gz-Ce)alkenylcarbonylamino, (Cs-Cio)cycioalkylcarbonytamino, (Ce-

Co)aryicarbonyiemino, {C-Cg)heterocycloalkylcarbonylamino, halo(C,-
Ce)alkylcarbonylemino, (Ci-Cs)alkoxy(Cs-Celalkylcarbonylamino, (C,-Ce)aikoxycarbonyl(C,-
Cy)alkylcarbonylamino, ((C+-Co)alkylcarbonyl){(C-Ce)alkyl}amino, ((Cs+-

Co)alkoxycarbonyl)((Ci-Coalkyl)amine, (Ci-Ce)alkylsulfonylamine, (Cs-Cio)cycioalkytamino,
ureido, (Ci-Celalkylureido, (Cg-Ciolarylureldo, {(Ce-Crolaryllureldo, (CeCio)aryl(Cs-
Cejalkylureldo, halo(Cy-Cy)elkylurekio, {(C1-Cq)alkyl){(Ce-C1o)aryl)ureido, ((C4-Ca)alkyflaureido,
halo{C,-Ce)alkylcarbonylureido, glycinamido, (C1-Cq)alkylglycinamido,
aminocarbonylglycinamido, (C+-Ce)alkoxy(C4-Cq)alkylcarbonyiglycinamido,
(aminocarbonyl){(C,-Co)alkyl)glycinamido,  ((Cs-Ce)élkoxycarbonyl(C,-Ce)alkyicarbanyl}(C,-
Ce)elkyl)glycinamido,  ((C:-Cs)alkoxycarbonylamino{C.-Cy)alkyicarbonyl)glycinemido,  (Cy
Co)arylcarbonyiglycinamido, ((Ce-C1)aryicarbonyl}{(C-Celalkyi)glycinamido, ((Ce-Cro)aryi(Cy-
Ce)alkylaminocarbonyf)glycinamido, (Ce-Cro)aryl{C+-Ca)alkylaminocarbonyf)((C-
Ce)alkyl)glycinamido, (Ce-Co)arylaminocarbonyiglycinamido and {(Ce
Cip)arylaminocarboryl){(C+-Ce)salkyl)glycinamido.

R'® and R" together with the nitrogen t which they are attached I selected from the
group .consieting of (CxCo)heteroaryl(C,-Celalkylamino, (CzCe)heterocycioalkyl(Cy-
Ce)alkylamino,  (Ci-Cy)alkylsulfonylamino,  (Cy-Cealkylsulfonylamino(Cy-Ce)alkylamino,
ureldo{Cy-Ce)alkylamino,  (Cs-Calalkylureido(Cs-Celeliviamine,  ((Cy-Ce)alkyl)aureldo(C-
Co)alkylamino, halo{Cy-Ce)alkylamino, aminosulfony}(C-Cy)alkylamino, (Cs
Co)aliylaminosulfonyl(C-Ce)alkylamino, carboxy(C,-Cq)alkylemino, (C4-Ce)alkaxycarbonyl(Cy-
Ce)alicylamino, cyano{C-Cq)alkylamino, aminocarbonyl(Cs-Ce)alkylamino, acetylamino(C,-
Cyp)alkylamino, (acetyl}{{C:-Cs)alkyllamino{C4-Ce)alkylamino, (Cy-Ce)alkoxycarbonylamino(Cy-
Ce)alkylamino, (CxCs)heterocycloalkyloxycarbonylamino(C,-Ce)alkylamino, (Cr
Ce)heteroeryloxycarbonylamino(C1-Ce)alkylamino,  cyanoguanidino(C,-Ce)alkylamino, (Cy-
Ce)alkylcyanoguanidino(C+-Celalkylamino,  ((C+-Ce)alkyl);cyanoguanidino({C-Ce)alkytamino,
(Cy-Coalkylsulfonylamino{C,-Ce)aliylamino, ureido(C.-Ce)alkylamino, (Ct-Ce)alkylursido(Cy-
Ce)alkylamino, ((C1-Cy)alkyi);ureldo(C-Co)alkylamino, aminocarbonylaxy(C,-Ca)élkylamino,
acetylamino(C-Ce)elkylcarbonylamino, (acetyi){(C1-Ce)alkyllamino{C,-Cs)elkyicarbonylamino,
aminocarbonyl(C-Ce)elkyicarbonytamino, (C1-Co)aikylamiocarbony)(C,-
Co)alkylcarbanylamino,  ((C1-Ce)alkyl);aminocarbonyl(C,-Cq)alkylcarbonytamino,  ureldo(Cy-
Cy)alkylcarbonylamino, (Ci-Cs)alkylureldo(C-Cy)alkyicarbonylamino, ((Cy-Ce)alkylaureido(Cy-
Cy)alkylcarbonylamino, (C+-Co)alkoxycarbonylemino{C,-CoJalkylcarbonylamino,
aminosufortyl(C-Ce)alkylcarbonylamino, hydraxy(C1-Co)alkytamino(C;-
CeJalkyicarbonylamino,  (C+-Ca)alkoxy(Cy-Cy)aliylamino(C,-Celalkyicarbonytamino,  (Cr
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Cy)hetarocycloalkyloxycarbonylamino, {C+Ce)heteroarylcarbonylamino(C,-
Ce)alkylcarbonylamino, {Cz-Co)heterocycioalkylcarbonylamino{C,-Cg)alkylcarbonylamino,
cyanoguanidina(C,-CoJalkyicarbonylamino, cyano{Cy-Ca)alkyicarbonylamino, {Cr-
Ce)alkylcarbonylamino(C,Cg)alkylamino-carbonylamino, ] amino(Cy-
6 Gplalkylaminocarbonylemino, (C;-Cg)aikylamino(C;-Cylalkylaminocarbonyl amino, {(C,-
Cslalkyl)amino{C-Ce)alkylaminocarbonylamino, carboxy(C,-Cs)alkylaminocarbonyl amino,
aminocarbonyl(C,-Ce)alkylaminocarbonylamino, (Ci-Ce) alkyicarbonylamina{C,-
Ca)alkylaminocarbonylamino, (Cy-Ce)aikylsulfonylamino{C4-Ce)alikylaminocarbonylamino, {C,-
Ce)alkaxycarbony) amino{C,-Cy)alkylaminocarbonylamino, (Cr
10  Ce)heterocycloalkyloxycarbony! amino{C,-Ce)alkylaminocarbonytamino, (Cr
Ce)heteroarylaxycarbonylamino(C,-Ce)alkylaminocarbonylamino, {C-Cy)heterocycioalkyl(C,-
Ce)alkylaminocarbonylamino, (Cy-Ce)heteroaryl(C-Cs)alkylarninocarbonylamino, urekdo{(C,-
Ce)aliylureido, (C-Ce)alkylureido(Cy-Cyjalkylureldo, ({C,-Ce)alkyl):ureido{C-Ca)alkylureido,
cyanoguanidino(C,-Ce)alkylureldo, amino{Cs-Cealkylsulfonylamino, (Cy-Cg)alkylamino(Cy-
15  Cy)alkylsulfonylamino,  ((Ci-Cy)alkyll:amino(Cy-Ce)alkyisulfonylamino,  acetylamino(Cy-
Ce)alkylsulfonylamino,  (acetyl)((C,-Cg)alkyl)emino{C,-Ce)alkyisulfonylamino,  ureido(C,-
Ce)alkyisulfonylamino, (C1-Celalkylureido{C,-Ca)alkylsulfonylamino, {(C1-Coalkyl)zureldo(C;-
Ce)alkyisulfonylamino, (C1-Cs)alkylsulfonylamino{C,-Cg)alkyisulfonylemino,
cyenoguanidino{C-Cy)alkylsulfonylamino, (C+-Co)alkyl(cyanoguanidino)X(C,-
20  G)alkylsulfonytemino, {{C+-Ce)alkyl){cyanoguanidinoXC:-Ce)alkylsulfonylamino,
aminocarbonyi(C,-Ce)aikylsulfonylamino, (C1-Ce)alkoxycarbonylamino(C,-
Ce)alkyisulfonylamino,  (Cz-Cy)heterocycioalkylaxycarbonylamino(C,-Ce)alkylsulfonylamino,
(CrCalhetercaryloxycarhonylamino(C-Celulkylsutfonylamina, aminosutfonylamino(C-
Coalkyl,  (Ci-Cs)alkylaminosuifonylamino,  ({Cy-Ca)sikyl)2aminosulfonylamino(C,-Cg)alkyl,
25 cyanoguanidino, (Ci-Celalkyl(cyanoguanidino),  ((Ci-Ce)alkyl):{cyanoguankiino), (Cr-
Ch)heterocycioalkyi(cyanoguanidino), (Cx-Co)heterocycioalkyi(cyanoguanidino), Cr
Cy)heteroaryl(cyanoguanidino),  (CzCelheterocycioalky}(C-Ce)alkyl{cyanoguanidino), (Cy-
Co)heteroaryl(C,-Ce)slkyl(cyanoguanidino),  amino{Cy-Ce)aiky}{cyanoguanidino), (Cr
Cy)alkylamino(Cy-Co)alkyl(cyanoguanidino), ' ((Cr-Ca)aikyl)amino(C,-
30  Co)atkyl(cyanoguenkiino), aminocarbonyC+-Ce)alkyl(cyanoguanidino), (Cv-
Ge)alkylaminocarbonyl(C+-Ce)alkyi(cyanoguanidino), ({C1-Ce)alicyl)2eminocarbonyi(C-
Cq)alkyl{cyanoguanidino), (Cx-Cy)heterocycloalkyl, amino(C,-Ce)alkylamino, (Cy-
Cy)alkylamino(C;-Cq)alkytamino, ((C+-Ce)ealkyl)hamino{C;-C)alkylamino, (Cr
Ce)hetercarylamino,  ureldo(C,-Ce)alkylamino, (C(-Ca)alkylureldo(Cy-Ce)alkylamino, ((C;-
35 Gs)alkyi)ureldo(C;-Celalkylamino, (C-Cylaikylsulfonylamina(C-Ce)alkylamino, {Cr
Cs)aikoxycarbonylamino{Ci-Cq)alkylamino, (CrColheterocycioalkyloxycarbonylamino(Cy-
Ca)aliylamino, “(C-Cs)hetsroeryloxycarbonylamino{C,-Ce)alkylemino,  aminocarbony(C,-
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Cslalkylamino, cyanoguanidino(C,-Cs)alkylamino, (CzCy)heteroaryl(Cy-Ce)alkylamino, (C
Ce)heterocycloalkylamino, (C.-Cg)alkylcarbonylamino, halo{C4-Cg)alkyicarbonylamino, (Cy-
Ce)alkoxycarbonylamino, ureldo, (C,;-Cg)alkylureldo, ((Cs-Ce)alkyl);ureldo, amino, (C,-
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CeJalkylamino, (Cy-Cio)cycioatkylamino, ((C1-Ce)aticyl):amino, hydraxy(C,-Ce)aikylamino, (Cy-

Cio)erylamino, (CeCiro)aryl(C,-Celaikylamino, (C+-Colalkylcarbonylamino, (Cr
Cqo)arylcarbonylamino,  ((Cy-Ce)aliyicarbonyl}(C+-CeJalkyl)amino,  (C5-Cyo)cycloalkyl(Cy-
Cy)alkyl}amino, (C+-Co)alkoxycarbonylamino, {C1-Cy)alkoxycarbonyl{C-
Ce)alkylcarbonylamino, ((C+-Co)alkoxycarbonyt)((C4-Celelkyl)amino, (Cr-
Cs)alkyisulfonylamine, ((C,-Ce)alkylsuifonyl}{(C,-Cs)alkyllamino, (Ce-Cio)aryisulfonylamino,
((Ce-Cro)arylsutfonyl{(C+Cs)alkyl)emino, (C-Co)heterncycloalkylamino, (Cr
Cy)heteroarylamino, halo{C4-Ce)alkylamino, {Ce-C1o)arylamino, (Ce-Cyo)aryl{(C.-Cqalkylamino,
(aminocarbonyl{C,-Ce)alkytamino, ((C-Ce)alkyleminocarbonykC,-Cg)alkylamino, (carboxy(C,-
Ce)alkyt)amino, {(C1-Ce)alkoxycarbonyi(C,~Ce)aikylamino, (emino{C,-Ce)alkyl)amino,
(hydroxy(Cr-Ca)alkylamino,  ureido,  (Ci-Ce)aliylureido,  ((Ci-Celalkyllaureido, (Ce
Ciojarylureldo, (Cy-Ciplaryllureido, (Ce-Cio)aryl{Cy-Celalkyiureido, halo(C,-Celalkylureido,
{halo(Cy-CylaliylX(C1-Co)ulkyljureido,  ({Ci-Ce)alkaxycarbonyl(Cy-Celaliyf)ureido,  and
glycinamido.
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In reaction 1 of Preparation A, the compound of formula XXXV, wherein b is 0, 1 or 2,
i6 converied to the comesponding compound of formula XOXXXIV by reacting XXXV with an
ethyldiamine compound of the formule, (R*)-ethyidiamine, in the presence of an aprotic
solvent, such as diethylether. The reaction mixture is heated to reflux for a time period
bstween about 1 hour to about 12 hours.

In reaction 2 of Preparation A, the compound of formula JOOXV Is converted to the
corresponding compound of formula JO0KM by reducing XOO(V with a reducing agent, such
as sodium borohydride, in a refluxing protic solvent, such as ethanol.

In reaction 3 of Preparation A, the compound of formula XXXIll is converied to the
coresponding compound of formula XXX by reacting JO(XIll with a benzaldehyde compound
of the formula

RY;

in the presence of a base, such as iristhylamine, and a reducing agent, such as sodlum
trlacetoxyborohydriie, in an aprotic solvent, such as 1,2-dichloroethane. The reaction mixture
is stired at room temperature for a time period belwwen about 1 hour to about 4 hours,
preferably about 2 hours. }

In reaction 1 of Preparation B, the compound of formula XXII, whereinbis 0,1 0r2, is
converted to the corresponding compound of foormula JOQ by reacting 001 with a
benzsaldehyde compound of the formula

R");

in the presence of a base, such as triethylamine, a reducing egent, such as sodium
borohydride and an aprotic solvent, such as 1,2-dichioroethane. The reaction s sthmed, at
room temperature, for a ime period between about 1 hour to about 4 hours, preferably about
2 hours.

In reaction 2 of Preparation B, the compound of formuia XX s converted to the
cormesponding compound of formula XX by first reecting a compound of the formula

H 0
(H,C),C-OXNT“\ OH
(R*),

PCT/IBO1/003TS 7{
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wherein jla 0, 1 or 2, with 4-methyl morpholine and isobutylchloroformate In the presence of a
polar aprotic solvent, such ee tetrahydrofuran, followed by reacting the intermediate so
formed with the compound of formula J00. The reaction mbdure, so formed, ls stired
ovemight at room temperature.

in reection 3 of Preparation B, the compound of formula XX is converted to the
corresponding piperizine-2,5-dione compound of formula XIX by treating XX with
trifivoroacetic acld in the presence of ‘& polar aprotic solvent, such as mathylene chloride.
The reaction is stimed, at room temperaturs, for a ime period between about 1 hour to about
4 hours, preferably about 2 hours.

In reaction 4 of Preparation B, the compound of formula XIX Is converted to the
corresponding compound of formula XVIR by reducing XIX with a reducing agent, such as
Iithium aluminum hydride. The reaction Is conducted at a ternperature betwean about -10°C
to about 10°C, preferably about 0°C, for a ime period betwsen about 10 minutes to about 90
minutes, preferably about 40 minutes.
in reaction 1 of the Preparstion C, the compound of formula XXV is converted to the
cormesponding compound of formula XXIV by reacting XXV with an amine of the formula,
NHRR™, whereln R™ and R™ are sach independentiy selected from hydrogen, a nitrogen
containing (Cz-Cy)heterocycloalkyl or (CrCy)hetercaryl group, or (C-Cg)elkyl optionally
substituted by hydroxy, aminocarbonyl, (C-Ce)alkylaminocarbonyl, ((Ci-Ce)elkyi)carbonyl,
carboxy, (Cs-Ca)alkylsulfonylamino, (C4-Cs)alkoxycarbonylamino, aminosulfonyl, (Cy-
Colalkylaminosulfonyl, ((C:-Celalkyl)zaminasulfonyl, (Ce-Cio)alkoxy, (Cz-Ce)heteroaryl, (C.-
Colheterocycloalkyl, (Ci-Cs)eikylcarbonylamino, ((C+-Ca)alkyicarbonyl)((Cy-Ca)alkyl)emino,
cyano, ureklo, (C-Cealkylureldo, ((Ci-Celelkylhjureido, cyanoguanidino, (C:-
Ca)alkylcyanoguanidino and ((Cy-Cg)alkyl):cyanoguanidino, or R'® and R™ are taken together
with the nitrogen o which they are etiteched to form a (CrCg)heteroaryl or (Co-
Co)hetsrocycioalky! group, in the presence of a polar aprotic solvent, such as methylene
chloride. The reaction mixture s stirred, at roorn temperature, for a ime period between about
1 hour to about 24 hours, preferably about 12 hours.

In reaction 2 of Preparation C, the compound of formula XXIV Is convertad to the
cormesponding compound'of formula XOKH by reacting XXIV with thiophenol In the presence of
a base, such as sodium hydride, and a polar aprotic eolvent, such as dimethytformamide. The
reaction Is heated to reflux for e time period between about 1 hour to about 10 hours,
preferably about 4 hours.

In reaction 3 of Preparation C, the compound of formula XXV is converted to the
corresponding compound of formula XXXWIII by reacting XXV with sodium cyanats in the
presence of pyridine and a polar aprotic solvent, such as acetonitriie. The reaction Is stirred,
&t room temperature, for a ime period between about 2 hours to about 18 hours, preferably
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about 10 hours. An amine of the formula, H:N-C(O)-NR'R', Is then added and the reaction
mbcture so formed Is stimed, at room temperature, for a time period between about 2 hours to
about 24 hours, preferably about 8 hours.

In reaction 4 of Preparation C, the compound of formula J00(VIll s converted to the
corresponding compound of formula YOOVl according to the procedure desacribed above in
reaction 2 of Preparation C.

In reaction 1 of Scheme 1, the compound of formula XXX is converied to the
corresponding compound of formula X by reacting XXX with a compound of the formula, A-
(X)e{Y)s-A, whereln A ls chioro or bromo, in the presence of a base, such as triethylamine,
and a polar aprotic solvent, such as methylene chioride. The reaction is stimed at a
tsmperature between about —10°C to about 10°C, for a time period betwesen about 15 minutes
to about 80 minutes, preferably about 30 minutes.

In reaction 2 of Scheme 1, the compound of formula X le converiad to the
corresponding compound of formuia | by reacting X with a compound of the formula, H-{Z),-
R* whereln e Is 1 and Z Is oxygen, in the presence of potassium carbonate, potassium lodkle
and an aprotic solvent, such as butanone. The reaction is heated to reflux for a #ime perlod
between about 4 hours to about 8 hours, preferably about 6 hours.

In reaction 1 of Scheme 2, the compound of formula XXX s converted to the
corresponding compound of formula | by reacting XXX with 8 compound of the formula, A~
AY)(Z)-R*, whereln A Is chioro or bromo, in the preserice of a base, such es
friethylamine, and & polar aprotic solvent, such aa methylene chloride. The reaction Is stirred
&t a temperature between about —10°C to about 10°C, for a ime period between about 15
minutes to about 80 minutes, preferably about 30 minutes. '

In reaction 1 of Scheme 3, the compound of formula X I8 converted to the
correaponding compound of formula Xl according to the procedure described above in
reaction 2 of Scheme 1. ' '

In reaction 2 of Scheme 3, the compound of formula X is converted o the
corresponding compound of formula X1 by reacting Xl with Jithium hydroxdde monochydrate In
the presence of methanol, tetrahydrofuran and water. The reaction mixture I sthred
ovemight at room temperature.

In reaction 3 of Scheme 3, the compound of formula Xl is convested to the
corresponding compound of formula U, by reacting Xl with an amine, In the presence of 4-
dimethylaminopyridine, 1-{3-dimethylaminopropyl)-3-ethyicarbodiimine and a polter aprotic
soivent, such as methylene chioride. The resulting reaction mbdure s sthmed overnight at
room temperature.
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In reaction 1 of Scheme 4, the compound of formula X Is converted to the
corresponding compound of formula XV according fo the procedure described above in
reaction 2 of Scheme 1. ]

in reaction 2 of Scheme 4, the compound of formula XV is converted to the
corresponding compound of formula XIV by hydrogenating XV in the presence of a catalyst,
such as platinum on carbon, and a polar protic solvent, such as ethanol. The reaction Is
carried out under a pressure between about 30 pal to about 40 psi, preferably about 35 psl,
for a time period between about 15 minutes to about 1 hour, preferably 30 minutes.

In reaction 3 of Scheme 4, for urea formation, the compound of formula XIV Is
converted to the comesponding compound of formula V by first reacting XIV with 4-nliropheny!
chioroformate in the presence of a base, such as pyridine, and a polar aprotic solvent, such
as methlyene chloride, followed by reacting the intermediate so formed with an amine. The
reaction mixture, so formed, is allowed to stir overnight at room temperature. For sulfonamide
formation, the compound of formuia XIV Is reectsd with a sulfonyl chloride compound of the
formule, R'*-C, In the prasence of a base, such as triethylamine, and a polar aprotic solvent,
such as methylene chioride. The reaction Is stimed ovemnight at ambient temperature. For
cyanoguanidine formation, the compound of formula XIV is first treated with sodium hydride In
an aprotic solvent, such as tetrahydrofuran, followed by reacting, the intermediate so formed
with dimethyl-N-cyanodithio iminocarbonate. The reaction mixture so formed Is heated to
reflux ovemight The N-cyano-S-methyl-isothiourea intermediate Is then reacted with an
amine in the presence of a polar protic solvent, such as methanol. For amide formation, the
compound of formda XV & reacted with an eacd, such as 3-ert-
butoxycarbonylaminoproplonic acld in the presence of N-methyimorpholine, O-benzotriazole-
1-ykN,N,N', N-tetramethyluronium hexafiucrophoephete and a poler aprotic sotvent, such as
methylene chioride. .

In reaction 1 of Scheme 5, the compound of formula X I8 converted to the
cormresporkling compound of formula XV1, wherein k Is 0, 1, 2, 3 or 4, according to the
procaedure described above in reaction 2 of Scheme 1.

In reaction 2 of Scheme 5, the compound of formula XV Is converted to the corresponding
compound of formula VIl by reacting XV1 with an amine of the formula, R'® RN, wherein R™
and R" are each indepenently hydrogen, a nitrogen contalning (C2-Cs)heterocycloalkyl or (C
Cs)hetsroary! group, or (C-Ce)alkyl optionally substituted by hydroxy, eminocarbenyl, (Cy-
Ce)alkylaminocarbonyl, ((C-Celalicyl),carbonyl, carboxy, (Ci-Colalkylsulfonylamino, (C,-
Ce)alkoxycarbonylamino, aminosulfonyl, (C,-Cg)alkylaminosulfanyl,

{(C1-Colalkyl}@minosulfonyl, (Ce-Co)alkoxy, (Cr-Co)hetercaryl, (Cy-Ce)heterocycioalkyl, (C,-
Co)alkylcarbonylamino,  ({C,-Ce)alkyicarbonyl){(C:-Ca)alkyl)amino, cyano, ureldo, ({Cq-
Ca)alkylureido, ({C1-Cg)alkyl)aureido, cyanoguanidino, (Cs-Ce)alkylcyanoguanidino and ({(Cq-
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Ca)alkyl)zcyanoguanidino, in the presence of a 10:1 ratio solution of dichloroethane/acstic
acld. The reaction mixture Is sthred, at room temperature, for a ime period between about 30
minutes to about 2 hours, preferably about 1 hour. A reducing agent, such as sodium
cyancborohydride Is than added to the mixture and the reaction is allowed to stir overnight at
room temperature. When R'® and/or R" Is/are hydrogen, the compound of formula VIl may
further be reacted according to the procedure described ebove In reaction 3 of Scheme 4, to
provide ureas, sulfonamkies, cyanoguanidinos, or amides.

In reaction 1 of Scheme 8, the compound of formula X ls converted to the
corresponding compound of formula XOOXIX according to the procedure described above In
reaction 2 of Scheme 1. _

In reaction 2 of Scheme 6, the compound of formua X Is converted to the
corresponding compound of formula XXOXX according to the procedure described above in
reaction 2 of Scheme 1.

In reaction 1 of Scheme 7, the acld compound of formuia XXXVI Is converted to the
cormesponding compound of formula X000l by treating J00(V1 with thlonyl chioride neat or in
an aprotic solvent, at room temperature, for a time period between about 1 hour to about 24
hours, preferably 1 hour. The acid chloride so formed is dissoived In a polar aprotic solvent
with a compound of the formula, (HsCOXH;CINH-HCI, In the prasence of an amine base,
such as trlethylamine. The reaction mbdure Is stimed, at rocom temperature, for a time period
between ahout 1 hour to about 48 hours, preferably about 12 hours.

In reaction 2 of Scheme 7, tha amide compound of formula 00U Is converted to the
corresponding compound of formula XXX by reacting JOO0I with a (C-Colhetaroaryl Nthium
reagent In the presence af a polar aprotic solvent at a temperature between about ~100°C to
room temperature, preferably about —78°C. The resulting reaction mixture Is stirred for a time
period between about 1 hour to about 24 hours, preferably about 12 hours, et a temperature
between about —78°C o about 50°C, preferably about 20°C.

Uniless indicated otherwise, the pressure of each of the above reactions is not critical.
Generally, the reactions will be conducted at a pressure of about one to about three
aimospheres, preferably at ambient pressure (about one atmosphere).

The compounds of the formula | which are basic in nature are capable of forming a
wide variety of different salts with various inorganic and organic acids. Although such salts
must be pharmeaceutically ecceptable for administration to enimatls, it is oftan desirable In
practice to inttially Isolate a compound of the formula | from the reaction mixture as a
pharmaceutically unacceptable salt and then simply convert the latter back to the free base
compound by treatment with an alkaline reagent, and subsequently convert the free base to a
pharmaceutically acceptable acld addition salt. The acid addiion saits of the base
compounds of this invention are readlly prepared by treating the base compound with a
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substantlally equivalent amount of the chosen mineral or organic acld in an aqueous solvent
medium or in a sultable orgenic solvent such as methanol or ethanol. Upon careful
evaparation of tha solvent, the desired solid salt is abtained.

The aclds which are used to prepare the pharmaceutically acceptable acid addition
salts of the base compounds of this Invention are those which form non-toxic acld addition
salts, Le., salts containing pharmacologically acceptable- anlons, such as hydrochloride,
hydrobromide, hydroiodide, nitrate, sulfate or bisulfate, phosphate or acid phosphate, ecetats,
Iactate, citrate or acid citrate, tarirate or bitartrate, succinate, maleate, fumarate, gluconate,
saccharate, benzoats, methanesulfonate and pamoatls [l.e., 1.1-methylene-bis-{2-hydraxy-3-
naphthoate)] salts.

Those compounds of the formula | which aere also acldic in nature, are capable of
forming bese salis with various pharmacologlcally accepteble cations. Examples of such
salts Include the alkall metal or alkaline-earth metal salts and particularly, the sodium and
potassium salts. Theae salts are all prepared by conventional techniques. The chemical
beses which are used as reagents to prepare the pharmacsutically acceptable base 'salts of

PCT/1B01/0037S ly
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this invention are those which form non-toxic base saits with the herein described acldic -

compounds of formula |. These non-toxic base salts Include those derived from such
pharmacologically acceptable cations as sodium, potassium, calclum and megnesium, etc.
These salts can esally be prepared by treating the corresponding acidic compounds with an
aqueocus sojution contalning the desired phamacoiogically accepteble cations, and then
evaporating the resulting solution to dryness, preferably under reduced pressure.
Alternatively, they may also ba prepared by mixing lower alkanolic aciutione of the acidic
compounds and the desired alkali matal alkoxide together, and then evaporating the resulting
solution to dryness in the same manner as before. In elther case, stoichlometric quantities of
reagents are preferably employed In order to ensure completeness of reaction and maximum
product ylelds.

Compounde of the formula | and thelr pharmaceutically accepiable salts (heralnafter
aiso referred to, collectively, as "the active compounds®) are potent antagonists of the CCR1
receptors. The active compounde are useful in the treatment or prevéntion of autolmmune
diseases (such as rheumatoid erthritis, type | diabetss {recent onset), inflammatory bowel
diesase, optic neuriiis, pacriasis, muitiple sclerosis, polymyaigla rheumatice, uveitis, and
vasculitis), acute and chronic inflammatory conditions (such as osteoarthritls, adult respiratory
distress syndrome, Respiratory Distress Syndrome of Infancy, Ischemia reperfusion injury,
and glomerulonephritis), allergic condttions (such as asthma and atopic dermatitis), infection
assoclated with inflammation (such es viral nflammation (Including Influenze and hepatitis)
and Gulllian-Baire), chronic bronchitla, xsno-transplantation, tansplantation tissue rejection,
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atherosclerosis, restenosis, HIV infectivity (co-receptor usage), and granulomatous diseases
(inciuding sarcoidosls, leprosy and tubercuiosls). '

The activity of the compounds of the Invention can be assessed according to
procedures know to those of ordinary skill in the art. Examples of recognized methods for
determining CCR1 induced migretion can be found In Coligen, J. E., Krulsbeek, AM.,
Margulies, D.H., Shevech, E.M., Strober, W. editors:_Current Protocols In Immunology,
8.12.1- 6.12.3. (John Wiley and Sons, NY, 1881). One specific example of how o determine
the activity of a compound for inhiblting migration Is described in detall below.

Chemotaxis Assay:

The sbliity of compounds to inhiblt the chemotaxds to various chemokines can be

evaluated using standard 48 or 98 well Boyden Chambers with a 5 micron polycarbonate
fiter. All reagents and celie can be prepared In standard RPMI (BloWhitikker inc.) tissue
culture medium supplemented with 1 mg/mi of bovine serum albumin. Briefly, MIP-1a
(Peprotech, Inc., P.O, Bax 275, Rocky Hil NJ) or other test agonists, were placed Into the
lower chambers of the Bayden chamber. A polycarbonate filter was then applled and the
upper chamber fastened. The amount of agonist chosen is that determined o give the
maximal amount of chemotaxis In this system (e.g., 1 "M for MIP-1a should be adequatse).

THP-1 cells (ATCC TIB-202), primary human monocyies, or primary lymphacytes,
isolated by standard techniques can then be added to the upper chambers in friplicate
together with verious concentrations of the test compound. Compound dilutions can be
prepared using standard serological techniques and are mixed with cells prior to adding to the
chamber.

After a sulteble incubation period at 37 degrees centigrade (e.g. 3.5 hours for THP-1
calls, 80 minutes for primery monocytes), the chamber Is removed, the cells in the upper
chamber aspirated, the upper part of the fiter wiped and the number of cells migrating can be
an according to the following method.

For THP-1 cells, the chamber (a 96 well variety manufactured by Neuroprobe) can
be centrifuged to push cells off the iower chamber and the number of celle can be quantitated
against a standard curve by a color change of the dye fluorocein diacetate. -

For primary human maonocytes, or lymphocytes, the fiiter can be steined with DIf
Quik® dye (American Sclentific Products) and the number of cells migrating can be
determined microscopically.

The number of cells migrating In the preaance of the compound are divided by the
number of cells migrating In control wells (without the compound). The quotant Is the %
inhibltlon for the compound which can then be plotted using standard graphics techniques
against the concentrstion of compound used. The 50% inhibition point is then determined

”
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using a line fit analysis for all concentrations tested. The line fit for all data points must have
an coefiicient of correlation (R squared) of > 80% to be considered a valid assay.

Al of the compounds of the invention that were tested had IC g of less than 25uM, In
the Chemotaxis assay.

The compositions of the present invention may be formulated in a conventional
manner using one or more pharmaceutically accepteble carrlers. Thus, the active
compounde of the invention may be formulated for oral, buccal, intranasal, parenteral (e.g.,
Intravenous, Intramuscular or subcutaneous) or rectal administration or in a form suitable for
administrafion by inhalation or insuffiation. The active compounds of the Invention may also
be formulated for sustained delivery.

For oral administration, the pharmacsutical compositions may take the form of, for
example, tablets or capsules prepared by conventional means with pharmaceutically
acceptable exciplents such as binding agents (e.g. pregelatinized mailze starch,
polyvinylpyrrolidone or hydroxypropyl methyicefiulose); fillers (e.g., lactose, microcryataliine
collulose or caiclum phosphate), lubricants (e.g., magnesium stearate, taic or slica);
disintegrants (e.g., potato starch or sodium starch glycolats); or watting agents (e.g., sodium
lauryl sulphate). The tablets may be coated by methods well known In the art. Liquid
preparstions for oral administration may take the form of, for example, solutlons, syrups or
suspensions, or they may be presented as a dry product for constitution with water or other
suitable vehicle before use. Such liquid preparations mey be prepared by conventionat
means with pharmaceutically acceptable additives such as suspending agents (.., sorbitol
syrup, methy! ceilulose or hydrogenated edible fats); emulsifying agents (e.g., lecithin or
acacla), non-squeous vehicles (e.g., almond of, olly esters or ethyl alcohol), and
preservatives (e.g., methyl or propyl p-hydroxybenzoates or sorblc acid).

For buccal adminlstration, the composltion may take the form of tablets or lozenges
formulated In conventional manner.

The actve compounds of the Inventon may be formulated for parenteral
administration by Injection, Including using conventional catheterization techniques or
infusion. Formulations for injection may be presented in unit dosage form, e.g., in ampules or
in multi-dose containers, with an added preservative. The compositions may take such forms
suspensions, solutions or emulsions in olly or aqueous vehicles, and mey contain
formulating agents such as suspending, stablitzing and/or dispersing agents. Altematively,
the active ingredient may be in powder form for reconstitution with & sultable vehicle, e.g.,
sterlle pyrogen-free watar, before use.

The active compounds of the Invention may aiso be formuleted in rectal compositions

such as suppositories or retention enemas, e.g., containing conventional suppository bases.

such as cocoa butter or other glycerides.

&
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For Intranasal administration or administration by inhalation, the active compounds of
the invention are. conveniently defivered in the form of a solution or suspension from a pump
lpmywninirtermatlssquemdorpumpedbyme'pamMorasanaamsdspmy
presentation from a pressurized container or a nebulizer, with the use of a sultable propellant,
8.g., dichlorodifiuoromethane, trichiorofiuoromethane, dichlorotetrafiuorosthane, carbon
dioxide or other sultable gas. In the case of & pressurized aerosal, the dosaege unit may be
detarmined by providing a vaive to deliver @ metered amount. The pressurized container or
nebulizer may contain a solution or suspension of the active compound. Capsules and
cartridges (made, for example, from gelatin) for use in an Inhaler or Insufflator may be
formulated containing a powder mix of a compound of the invention and a sultable powder
base such as lactose or starch,

A proposed dose of the active compounds of the Invention for oral, parenteral or
buccal administration to the average adult human for the treatment of the conditions referred
to above (e.g.. rheumaitold arthritis) Is 0.1 to 1000 mg of the active ingredient per unit dose
which could be administered, for example, 1 to 4 times per day.

Asrosol formulations for treatment of the conditions referred to ebove (eg.,
rheumatold arthritis) In the everage adult human are preferably amanged so that each
metered dose or “puff” of aerveal contains 20 pg to 1000 pg of the compound of the invantion.
The overall delly dose with an eerosol will be within the range 0.1 mg to 1000 mg.
Administration may be several times dally, for example 2, 3, 4 or 8 times, giving for example,
1, 2 or 3 doses each time.

The active agents can be formulated for sustained delivery according to methods well
known to those of ordinery skill in the art. Examples of such formulations can ba found in
United Ststes Patents 3,538,214, 4,060,598, 4,173,626, 3,119,742, and 3,492,397

The compounds of the invention can also be utfilzed in combination therapy with, but
not limited to, other therapeutic agents such as with T-cell mmunosuppressant agents such
es rapamycin cyclosporin A and FK-508, with sterold sparing egents such as Cellcept®, or
with classical entHnflammatory agents (e.g. cyclooxygenasa/lipoxygenase inhibltors) such as
tenidap, aspirin, acetaminophen, naproxen and piroxicam. '

The following Examples lliustrate the preparation of the compounds of the present
invention. NMR data are reporied In perts per miliion (5) and are referenced to the deuterium
lock signal from the sample solvent (deuterfochioroform uniess otherwise specified).
Commercial reagents were utilized without further purification. THF refers to tetrahydrofuran.
DMF refers to N,N-dimethylformamide. Chrometography refers to column chromatography
performed using 32-63 mm silica gel and executed under nltrogen pressure (flash
chrometography) conditions. Low Resolution Maas Spectra (LRMS) were recorded on elther
a Hewlett Packard 59806@®, utiiizing chemical lonkzation (ammonium), or a Flaons (or Micro
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Mass) Atmospheric Pressure Chemical lonization (APCI) platform which uses a 50/50 mixture
of acetonltrie/water with 0.1% formic ecid as the ionizing agent. Room or ambient
temperature refers to 20-25°C. Al non-aqueous reactions were run under a nltrogen
atmosphere for convanlence and to maximize yleids. The nemes for the compounds of the
invention were creaied by the Autonom 2.0 PC-batch version from Bellstein
Informationssysteme GmbH (ISBN 3-88536-876-4).

Example 1

(2R,58)-2{4-Chloro-2-{plparazine-1-carbonyl)-phenoxy}-1-{4-{4-fluoro-benzyl)-
2,5-dimethyl-piperazin-1-yfj-ethanone
R)-2-(4-Fluoro- mino ic acid ester

To a solution of (R)-2-amino-propionic aclkd methyl ester hydrochiorkie '(25 g. 179
mmol) and 4-fluorobenzaldehyde (23 mi, 215 mmol) in 1,2-dichiorosthane (200 mi) was
added triethylamine (25 ml, 178 mmol). The resulting mixture was stired for two hours at
amblent temperature followed by addition of sodium acetoxyborohydride (57 g, 268 mmol) In
four portione. The resulting mixture was stired overnight at amblent temperature. The
reaction was neutralized with dilute aqueous sodium hydroxide solution and exiracted with
dichloromethans (2X). The organic layers were combined, dried over megnesium suifale,
fitered and concentrated In vacuo. Chromatography on sllica gel gave the tile compound
(34.4 g, 91% yleld). ' '

R,58)-2-{(2-tert-B rbonylami 4-fl ino ic
acid methy! ester '

To a soiution of (R)-2-tert-butoxycarbonylamino-proplonic acld (37 g, 185 mmol) In
dry tetrahydrofuran (250 mi) at 0 °C was added 4-methyl morpholine (21.5 mi, 165 mmol)
followed by iscbutylchloroformate (25.3 mi, 185 mmol). The reaction was aliowed to warm to
ambient temperature and stired for two hours. This was followad by the eddiion of (S)-2-(4-
fluoro-banzylamino)-propionic acid methyl ester (34.4 g, 162 mmol). The resuling mixture
was stimed ovemight at amblent temperature. The reaction mixiure wes fitered through a
pad of celite and the filter cake was washed with ethyl acetate. The filirate was concenirated
In vacuo, diluted with ethyl acetate and washed with water and brine. The organics were
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dried over magnesium sulfate, fillered and concentrated In vacuo. Chromatography on silica
gel gave the tile compound (43.2 g, 70% Yieid).
R,58)-1-(4-Fluoro-be 8-di i 2 5-dione

To a solution of (2R,58)-2-[{2-tert-butoxycarbonylamino-proplonyl}{4-fluoro-benzyl)-
amino]-propionic acid methyl ester (43 g, 382 mmol) in dichloromethene (120 mi) at 0 °C was

added triftuoroacetic acid (80 mi). The reaction was allowed to warm to amblent temperature
and stirred for 2 hours. The reaction was cooled to 0 °C and slowly quenched by addition of
3N aquecus sodium hydroxide untll basic. The resulting mixture was exiracted with
dichioromeathane (2X). The combined organics were dried over magnestum suifate, filtered
and concentrated in vacuo to give the tilte compound (22 g, 78% yleld).

(2R, 63)-1-{4-Fluoro-benzyt)-2 6-dimethyl-piperazine

To a solution of (2R, 5S)-1-{4-fluoro-benzyl)-3,6-dimethyl-plperazine-2,5-dione (22 g,
87.8 mmol) in dry tetrehydrofuran (160 ml) &t 0 °C was added a solution of Iithium aluminum
hydride (1M In tetrahydrofuran, 373 mi, 373 mmol) dropwise over 40 minutes. The reaction
mixture wes then refiuxed for 4 hours, cooled to ambient temperature and slowly quenched
with water. The resutting mixture was filtered through a pad of celite end the filter ceke was
washed with ethyl acetate. The filrate was then concentrated, diluted with ethyl acetate and
washed with seturated aquecus sodium hydrogen carbonate. The organic layer was
separated, dried over magnesium sulfate, filtered and concentrated in vacuo to give the title
compound (17.7 g, 91% yleld).

(2R, 58)-2-Chioro-1- [4-{4-fluoro-benzyi) 2 5-dimethyl-piperazin-1-yl-sthanone -

To & solution of (2R, 5S)-1-{4-fiuoro-benzyl)-2,5-dimethyl-piperazine (2.5 g,
11.25mmmot) in dry dichloromethane (11 mi) at 0 °C was added triethylamine (1.57 ml, 11.2
mmol) followed by chloroacetyl chioride (0.858 mi, 11.2 mmol). The resulting reaction mixture
was stimed for 30 minutes. The reaction wes then fitered through a pad of celite, washed
with dichloromethane and the resulting filirate was concentrated to give a ysllow oll.
Chromatography on sliica get gave the titte compound (2.84 g, 88% yleld).

R 58 4-f 5-dimethyl-piperazin-1-yij-2-oxo-
eth scld ester )

To a solution of (2R, 58)-2-chloro-1- [4-{4-flucro-benzyi)-2,5-dimethyl-piperazin-1-yi}-
ethanone (2.75 g, 92 mmol) in butanone (50 mi) wes added methyl S-chioro-2-
hydroxybenzoate (1.55 g, 9.2 mmol), potassium carbonate (2.54 g. 184 mmol) and
potassium lodide (1.52 g, 8.2 mmol). The resuliing mixture was stired at refiox for 8 hours.
The reaction was then cooled, diluted with ethyl acetate, and washed with brine. The
organics were driad over magnesiurn sulfate, flitered and concentrated in vacuo to give an
orange o. Chromatography on shica gel gave the titte compound (4.1 g, 100% yleld).
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2R 58 hloro-2-{2-{4-{4-fluoro-b 5-dimethyl-piperazin-1-yi}-2-oxo-
oth nzolc acid
To a solutlon of (2R, 5S)-5-chloro-2-{2-[4-(4-fluoro-benzyl}-2,5-dimethyl-piperazin-1-
yil-2-oxo-ethoxy}-benzolc acid methyl ester (4.12 g. 8.18 mmol) in tetrahydrofuran (10 ml),
methenol (10 ml) and water (4 ml) was added lithium hydroxide monohydrate (1.93 g, 45.9
mmol). The resulting mixiure was stimed overnight at amblent temperature. The reaction
was then concentrated, diluted with 1N hydrochloric acld and extracted with dichloromethane
(2X). The organic layers were combined, dried over magnesium sulfate, fitered and
concentrated to give a white foam. Trileration In dichloromethane and dlethyl ether gave the
titie compound (1.38 g, 35% yleid).
R 58}-4-(5-Chlaro-2 4-fluoro-| 1)}-2,5-dimethyt-pi -1-yl]-2-0x0-
ethoxy}-benzoyl)-piperazine-1-carboxylic acid teri-butyl ester
To a solution of (2R, 5S)-5-chloro-2<{2-[4-{4-flucro-benzyl)-2,5-dimethyl-plperazin-1-
yil-2-ox0-ethoxy}-benzoic acid (0.10 g, 0.212 mmol) in dichloromethane (4 mi) was added 4-
dimethyleminopyridine (0.039 g, 0.318 mmatl), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (0.081 g, 0.318 mmol) and feri-butyl 1-piperazinecarboxylate (0.041 g, 0.222
mmol). The resulting mbdure was stimed overmnight at amblent temperature. It was then
diuted with dichloromethane and washed with brine. The organics were dried over
magnesium sulfete, fiitered and concentrated to give a clear oll. Chromatography on silica gel
gave the title compound (0.140 g, 85% yleld).
2R, 58)-2-j4-Chloro-2 ine-1-carbo 144-{4-f1 5-
dimethyl-plperazin-1-yi}-ethancne
To a solution of (2R, 55)-4-(5-chioro-2-{24{4-{4-flucro-benzyl)-2,5-dimethy-piperazin-
1-yi}-2-oxo-ethoxy}-benzoyl)-piperazine-1-carboxylic acld tert-butyl ester (0.110 g, 0.182
mmol} in dichiorosthane (10 mi) wass added trifluoroacetic acid (5 ml). The reaction was
stimed for two hours at amblent tempsreture. The reecton was then diluted with
dichloromethane and washed with 1N aqueous sodium hydroxide. The orgeanics were dried
over magnesium sulfate, filttered and concentrated to give the title compound (0.080 g, 87%
yleld).
The title compounds for Examples 2 — 12 were prepared by a method analogous to
that described in Example 1.

L0
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2R}-3-Amino-N-{5-chioro-2-{2{4-{4-flucro ~2-methyl-piperarin-1-yl}-2-
oxo-eth henyl onamide
5-Chiloro-2-{2-[4-(4-fluoro-be n-1-yl-2-oxo-ethoxy}
he -carbamic acid tert ester

To a soluton of 2<(2-amino-4-chioro-phenaxy)1-{4-{4-flucro-benzyl)-2-methyi-
piperazin-1-yfl-ethanone (0.066 g, 0.17 mmol) In methylene chioride (2 mL) at amblent
temperature was added N-methyimorpholine (0025 mL, 023 mmol), 3-teri-
butoxycarbonylamino-proplonic acid (0.044 g, 0.23 mmol) and O-benzotriazole-1-yl-N,N,N°',N*-
tetremethyiuronium hexafluocrophoaphate (0.076 g, 020 mmol). The resulting solution was
stired at amblent temperature for 60 hours, then concentrated. Radlal chromatography (2
mm plate) gave the tile compound (0.114 g)

{2R)}-3-Amino-N-{5-chioro-2-{244-(4-fluoro-benzyl)}-2-methyi-piperazin-1-yi}-2-oxo-
ethoxy)-phenyl)-proplonemide

To a solution of [2-(5-d1lmo-2-{2{4—(4—ﬂmm-benzyl)—24mﬂ1ykplpaazln—1-yl]-2—oxo—

ethoxy}-phenyicarbamoyl)-ethylj-carbamic acld tert-butyl ester (0.110 g, 0.2 mmol} In
methylene chloride (3 mL) was added triflucroacetic ackd {(0.50 mL). The reaction was stimed
for 2 hours at ambient temperature then diluted with saturated agueous sodium hydrogen
carbonate. The mixture was extracted with methylene chioride and the combined organics
were dried over magnesium sulfate, fitered and concentrated in vacuo to give the fitle
compound (0.069 g)

The tile compounds for Examples 14 — 19were prepared by a method analogous to
that described in Example 13.
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5 (2R 58)-1-{2-Amino-ethyl)-3-{5-chloro-2-{2-[4-{4-luoro-benzyl)-2,5-dimethyl-plperazin-1-
yil-2-oxo-ethoxy}-phenyli}-urea
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2R, §5)-2-(4-Chloro-2-nitro-phen 1-j4-{4-fluoro-benzyl)-2,5-d I n-1-
8Nnone

To a solution of (2R, 5S)-5-chioro-2-{2-J4-{4-fluoro-benzyl)-2,5-dimethyt-piperazin-1-
yil-2-oxo-ethoxy}-benzoic acld methyl ester (1.0 g, 3.35 mmol) In butanone (35 mi) was added
2-nitro4-chlorophenol (0.639 g, 3.60 mmol), potassium carbonate (0.925 g, 8.7mmol) and
potassium iodide (0.558 g, 3.35 mmol). The reaction mixture wes heated at refiux overnight.
The reaction mixture was then cooled, diluted with water and extractad with ethyl acetste.
Thea combined organics were dried over magnesium sulfate, filtered and concentrated to give
an orange oll. Chromatography on sliica gel gave the titte compound (1.35 g, 3% yleld).

2R, 5S8)-2-(2-Amino-4-chloro-phen 1-{4-(4-fluoro-be 5d i
1 anone

To a solution of (2R, 58)-2-{4-chioro-2-nitro-phenoxy)-1-[4-{4-fluoro-benzyi)-2,5-
dimethyl-piperazin-1-yij-ethanone (2.2 g, 5.05 mmol) in ethanol (50 ml) In a par bottle was
addad 5% platinum on carbon (2.2 g). The reaction mixture was subjected to hydrogen gas
(35 psl) for thirty minutes. The reaction mbdure was fitered through celite and washed with
athanol. The filtrate was concentrated to give a tan foam. Chromatography on silica gel gave
the title compound (1.42 g, 70% yield).

(2R, 58)-(5-Chloro-2-{2-}4-{4-fluoro-benzyi}-2 5-dimethyl-plperazin-1-yi]-2-oxo-
h mic acld 4-n ester

To a solution of (2R, 5S)-2-{2-amino-4-chloro-phenaxy)-1-[4-(4-flucro-banzyl)-2,5-
dimethyt-piperazin-1-yil-ethanone (0.150 g, 0.37 mmal) in dichloromethane (7 mi) was added
pyridine {0.066 mi, 0.82 mmol) followed by 4-nitrophanyl chioroformate (0.075 g, 0.41 mmol).
The reaction was stirred at embient temperature for 3 1/2 hours. The reection mixture was
concentrated followed by chromatography on slica gel to give the title compound (0.153 g,
74%yieid).

5S)-1-{2-Amin S-chloro-2. 5-di
piperezin-1-yi}-2-oxo-ethoxy}-phenyl)-urea

To a solution of (2R, 5S)-{5~chioro-2-{2-[4-(4-fluoro-benzyl)-2,5-dimethyl-piperazin-1-
yi}-2-oxo-ethoxy}-phenyi)}-carbamic ecid 4-niro-phenyl ester (0.208 g, 0.37 mmol) In dry
methanot (6 m!) was added ethyidlamine (0.05 ml, 0.814 mmol). The reaction was stimed at
amblent temperature ovemight. The reaction was concentrated and chromatagraphed on
siiica gel to give the title compound (0.115 g, 63% yleld).

The title compounds for Exampiles 21 - 27 were prepared by a method analogous to
that deacribed In Example 20.

PCT/IB01/00375 g/
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2R)-2-Amino-ethanesulfonic acld {5-chloro-2 4-fluoro-be -2 -
Iperazin-1-yl]-2-oxo-sth henyl)-amide

2-(1,3-Diaxo-1,3-dthydro-isoindol-2-yi)-ethanesuifonic acld (5-chioro-2-{2-4-{4-fluoro-

2-methyHpi in-1-yl}-2-oxo-eth ide

To a solution of of 2-(2-amno-4-chioro-phenoxy)-1-{4-{4-fluoro-benzyl)-2-methyl-
piperazin-1-yf}-athanone (0.050 g, 0.13 mmol) in methyiene chioride (1 mL) at ambient
temperature was added triethylamine (0.027 mL., 0.19 mmol) and 2-(1,3-dlaxo-1,3-dihydro-
Isoindol-2-yl)}-ethanesulfonyl chioride (0.045 g, 0.17 mmol). The reaction was stired
avemight at ambient temperature. Additional triethylamine {(0.027 mlL, 0.18 mmol) and 2-
(1,3-dlaxo-1,3-dlhydro-isoindol-2-yl)}-sthanesulfonyl chioride (0.045 g, 0.17 mmol) was added.
The reaction was stimed one hour, then additional triethylamine {0.055 mL, 0.34 mmol) was
added. The reaction was stimed and hour, then additional 2-{1,3-dioxo-1,3-dhydro-isoindol-2-
yl)}-ethanesulfonyl chioride (0.090 g, 0.34 mmol) wes added. After stiring an additional 1
hour, the reaction was treated with saturasted aqueous sodlum hydrogen carbonate and
extracted with methylene chioride (3X). The combined organics were dried over magnesium
sulfate, filtered and concentrated In vacuo. Purification via radlal chromatography (2 mm
piate) gave the title compound (0.030 g).

{2R)}-2-Amino-sthanesulfonic _ acld 5-chloro-2-{2-]4-{4-fluoro-be 2-methyl-

1-y]-2 ide

To a solution of 2-{1,3-dloxo-1,3-dihydro-iscindol-2-yi}-ethanesulfonic acid {5-chioro-
2-{2-[4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-2-oxo-ethoxy}-phenyl)-amide (0.030 g, 0.048
mmol) In EtOH {1 mL) at ambient temperature was added hydrazine hydrate (0.025 mL). The
reection was stimed ovemnight et amblent temperature then diuted with water and extracted
with methylene chioride (2X). The combined orpenics were washed with saturated aqueous
brine and dried over sodium sulfate, fittered and concentrated in vacuo. Purification via radial
chromatography (2 mm plate) gave the titie compound (0.014 g).

The tile compounds for Examples 20 — 34 were preparad by a method analogous to
that described in Example 28.
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2R)-N-{5-Chloro-2 4-fluoro-benzyl)-2-methyl-piperazin-1 ~OXO~
5 eth anoguanidine '
1-{5-Chioro-2-{2-j4-{-flu 2 e1-y1}-2

othlourea

To 8 solution of of 2-{2-amino-4-chloro-phenoxy)-1-4-(4-fiuoro-benzyl)-2-methyt-
piperazin-1-yl}-ethanone (0.30 g, 0.77 mmol) In tetrahydrofuran (5 mlL) st amblent

10 temperature was added sodlum hydride (0.029 g, 1.22 mmol) and the reaciion was stired for
30 minutes. To this was added S,S1-dimethyl N-cyanodithio iminocarbonate (0.168, 1.15
mmol) and the mixture was heated at reflux ovemight. The reaction was cooled and
quenched with saturated agueous ammonium chioride. The mbdure was exitracted with
EtOAc and the combined organics were dried over Na,SO,, filtered and concentrated kn

15 wvecuo. Chromatography on sliica gel gave the tile compound (0.350 g)
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. {2R)-N-{5-Chloro-2-{2-[4-(4-fluoro-benzyi)-2-methyl-piperazin-1-yl}-2-oxo-ethoxy}-
phenyl)-cyanoguaniding

To & solution of 1-{5-chloro-2-{2{4-(4-flucro-benzyl)-2-methyl-piperazin-1-yf}-2-axo-
ethoxy}-phenyl)-N-cyano-S-methyl-isothlourea (0.045 g, 0.082 mmol) in E1OH (1 mL) was

5§ added ammonium hydroxide (0.100 mL) and the resulting solution was shaken at 60 "C

avaemight. The crude reaction mixture was purified directly via radial chromatography (2 mm
plate) to give the tille compound (0.027 g).

The title compounds for Examples 36 — 38 wers prepared by a method analogous to
that described in Example 35,
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F
58)-2-{4-Chloro-2-{(2-diethylamino-athylamino}-meth ano. 1 4-

fluoro-be -2, 5-dil | n-1+f]-sthanone
(2R,58) 5-Chloro-2-{2J4-{4-fluoro-benzyl).2, 5-dimethyt-piperazin-1-yi}-2-axo-sthoxy}

besnzaldehyde

To a solution of 2-chioro-1-[4-(4-fluoro-benzyl)-2,5-dimethyi-piperazin-1-yi}-ethanone
(2.87 g, 9.6 mmol) in DMF (20 mL) was added S-chiorosalicylaldehyde (1.65 g, 10.5 mmol),
potassium carbonate (2.64 g, 19.2 mmol) and potassium lodide (1.58 g, 9.6 mmol). The
resulting mixture was heated to 100 °C for 12 houra. The reaction was cooled, diluted with
saturated aqueous brine and extracied with ethyl acetate (3X). The combined organics were
dried over magnesium sulfete and fitered. The filtrate was concentrated in vacuo fo give
crude product. Purification via chromatography on silica gel (15% EtOAc/Hexanes) gave the
title compound 3.40 g, 85% yleld.)

(2R.58)-24{4-Chioro-2-{(2-dlethylemino-sthylamino)-methyl-phanoxy}-1-§4-{4-fluoro-
be 2 5-d -1- e
‘ To a solution of (2R,5S)-5-chloro-2-{2-[4-(4-fluoro-benzyl)-2,5-dimethyi-piperazin-1-
yi}-2-oxo-sthoxy}-benzaldehyde (0.100 g, 0.25 mmol) In 10:1 dichloroethane acetic acid (2.2
mL) was added (dlethylamino)ethylamine (0.088 mL, 0.625 mmol) and the resuling solution
was stimed for 1 hour et ambient temperature. To this was added sodium cyanoborohydride (
0.0084 g, 0.15 mmol) and the reaction was stimed ovemight at amblent temperature. Upon
completion water was added and the mixture was basified with solld sodium bicarbonate {(pH
> 10). The product was extracted with dichioromethane (2X) and disthyt ether (2X). The
combined organics were drled over magnesium sulfate, fittered and concentrated in vacuo.
Chromatography on sfiica gel gave the title compound (0.039 g, x 30% yleld)

The tile compounds for Examples 40 — 62 were prepared by a method analogous to
that described in Example 39. '
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Example 83
! I ot
PO
F
N-{5-Chloro-2-{2-j4-{4-lucro-benzyl)-2,5-dimethyl-piperazin-1-i]-2-0xo0-6th
o - -2-dlethylamino-acetamide
55)-2-(2-Am hen 1 4-flu 2
piperazin-1-yij-ethanone

To a solution of (2R,58)-5-chloro-2-{2-{4-{4-flucro-benzyl)-2,5-dimethyl-piperazin-1-
yil-2-oxo-ethoxy)-benzaldehyde (1.88 g, 4.44 mmol) in MeOH (20 mL.) was added ammonium
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57-

acetate (3.42 g, 44 mmol) and sodium cyanoborohydride (0.196 g, 3.1 mmol). The resulting
mixture was stired ovemnight st amblent temperature. The reaction was quenched with
concentrated hydrochloric acikd and concentrated In vacuo. The resiklue was dissolved In
water and basified with aqueous 3N NaOH (pH > 10). The product was exiracted with

§ dichloromethane (2X) and ethyl acetate (2X). The combined orgenics were dried over
magnesium sulfate, flitered and concentrated in vacuo. Chrornabgruphy'on sllica gel gave
the title compound (1.29 g, 69 % yleld)

N-{(5-Chloro-2-{2-]4-{4- 1}-2,5-di iparazin-1 2
benxyl)-2-disthylamino-acetamide
10 To a solutlon of N,N-dimethyiglycine (0.014 g, 0.13 mmol) and (2R,5S)-2-{(2-

aminomethyl-4-chloro-phenaxy)-1-[4-{4-fluoro-henzyl)-2, 5-dimethyl-piperazin-1-yl}-ethanone
(0.083 g, 0.15 mmol) in dichioromethane (2 mL) was added 1-{3-dimethylaminopropyl)-3-
ethyicarbodiimide (0.034 g, 0.18 mmol), 1-hydroxybenzoiriazole (0.021g, 0.15 mmol), and
triethylamine (0.038 mt., 0.36 mmol). After the reaction was stimad for 48 hours, the solution
16  was diluted with saturated aqueous sodium bicarbonate and extracted with dichloromethane
(3X). The combined organics were dried over magnesium sulfate, filtered and concentrated
in vacuo. Chromatography on sifica gel gave the title compound (0.083 g, 80 %).
The titte compounds for Examples 64 — 85 were prepared by a method analogous to

that described in Example 63.
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2R, 5S}{N 5-Chioro-2 4-fluoro-be S-dl iperazin-1-yf)-
5 2-oxo-sth reldo -acetamide
To a solution of (2R,55)-5-chioro-2-{2-j4-(4-fuoro-benzyi}-2,6-dimethyl-piperazin-1-
yi]-2-oxo-ethoxy}-benzylamine (0.200 g, 0.477 mmol) in methylene chioride (10 mL) was
added pyridine (0.077 mL, 0.854 mmol) and 4-nitro phenyl chioroformate (0.087 g, 0.525.
mmol). The resulting mixture was stimed for one hour at amblent temperature and then
10  concentrated in vacuo. The residue (0.055g, 0.084 mmol) was dissolved in methanol (1 mL).
N-Acetylethylenediamine (0.019 mL, 0.188 mmol) was added and the reaction was stimed at
room temperature over night. The reaction was concentrated In vacuo and chromatography
on silica gel gave the titie compound (0.019 g, 27 %).
The title compounds for Examples 87 — 90 were prepared by & method analogous to
15 that described in Example 86.
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8 (2R,5S})- 2-Amino-ethanesuifonic acld 5-chioro-2-{244-{4-fluoro-benxyi}-2.3-
dim n=14i]-2-0x0 amide
58)-24{1 ndol-2 anesulfonic acid S-chioro-2-{244-
4-flu 2 5-d 1 ide

To a solution of (2R,58)-5-chloro-2-{2-{4~(4-fiuoro-benzyl)-2,6-dimethyl-plperazin-1-

10 yi-2-oxo-ethoxy}-benzyl amine (0.060 g, 0.143 mmol) in methylene chiorkle (3 mL) was
added 2-1,3-dioxo-1,3-dhydro-isoindol-2-yi)-ethanesulfonyl chloride (0.043 g, 0.150 mmol)

and tristhylamine '(0.080 mL, 0.43 mmof) and the solution was stired 1 hr et amblent
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temperatura. The reaction was diiuted with saturated aqueous sodium hydrogen carbonate
and extracted with. methylene chloride. The combined organics were dried over magnesium
sulfats, fitered and concentrated in vecuo. Chromatography on sliica gel gave the title
compound (0.073 g, 77%).

(2R,58) 2-Amino-sthanesulfonic acld S-chioro-2-{2-{4-(4-flucro-benzyl)-2, 5-dimethyl-

in-1-yi}-2-oxo-6th amide

To a solution of (2R,58)-2-(1,3-Dioxo-1,3-dlhydro-isoindol-2-yl}-ethanesulfonic acid 5-
chioro-24{2-{4-{4-fluoro-benzyl)-2,5-dimethyl-piparazin-1-yi}-2-oxo-ethoxy}-benzylamide (0.073
g. 0.119 mmol) in EtOH (1 mL) was added hydrazine (35% aq. 0.25 mL, 2.73 mmol) and the
solution was stimed ovemight at embient temperature. The reaction was fitered through a
glass frit and washed with EtOH, The filirate was concentrated in vacuo fo give the title
compound (0.056 g, 98%)

The tile compounds for Examples 82 — 83 wers prepared by a method analogous to
that described in Example 91.
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Example 84

Q,

(2R)-N-{2-Amino-ethyl)-N'{3-chloro-2-{2-]4-{4-fluoro-benzyl)-2-methyl-plperazin-
1y7]-2-oxo-ethoxy}-benzyl)}-cyanoguanidine )

A solution of 2<{2-aminomethyl-4-chloro-phenoxy)-1-[4-(4-fluoro-benzyl)-2-methyl-
piperazin-1-yi}-ethanone (0.025 g, 0.082 mmol) and diphenyl cyanocarbonimidate (0.016 g,
0.068 mmol) in ethano! (1 mL) was healed on a shaker plate at 60°C. After 22 h,
ethyiensdiamine (0.008 mL, 0.123 mmol) was added and the resulting solution was heated on
s shaker plats et 80°C for an additional 21 h. The solution wes cooled to amblent
temperature, concentrated and purfied using radial chromatography to yleld the title
compound (0.021 g, 67%). The tile compounds for Exampiles 85 —~ 98 were prepared by a
mathaod analogous to that described In Example 64.
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(2R, 58)-5-Chioro-2-{2-14-{4-fluoro-benzyl}-2,5-dimethyl-plperazin-1-y{]-2-oxo-sthoxy)-N-

methyl-benzenesulionamide

5-Chicro-2-methoxy-N-methyl-benzenesulfonamide
To a solution of 5-Chloro-2-methoxy-benzenesutfonyl chioride (1.0g, 4.15 mmol) In
tetrahydrofuran(8ml) was bubbled methylamine gas until saturated. The reaction mbdure
was sealed with a septa and stimed ovemight at amblent temperature. The reaction mixture
was then concentrated, triterated in dichloromethane and ether, filtered and dried yleiding the
above iitlad compound 1.05 g (>100%) whits salld. ’

5-Chioro-2-hydroxy-N-methyl-benzenesulfonamide

To a solution of sodium hydride (60% in mineral of, 80.24 mg, 225mmol} in dry
dimethyl formamide was added thiophenol (0.225 mi, 2.25mmol) dropwise. To this was then
added 5-Chioro-2-methoxy-N-methyl-benzenesulfonamide (631mg, 225mmal) followed by
refiuxing for 4 hours. The reaction mbdure was cooled, diluted with ethyt acetate and washed
with a 1N sulfuric acld soluion. The organic layer was separated, dried over magnesium
suifate, filtered and concentrated in vacuo. Chromatography on sflica gel yielded the above
titled compound (320mg, 53% vyield).

2R 58)-5-Chloro-2 4-fluoro-b: 2,5-d 1-yi}-2-0x0-
emm]-N-rr@m-benzenaaulfonamlde

To a solution of {2R, 5S)-2-Chioro-1- [H#ﬂumo—benzy!)—2.5—dlmoﬂ1yl—plporazh—1-yl]-
ethanone (375mg, 1.26 mmol) in butanone (12ml) was added 5-Chioro-2-hydroxy-N-methyl-
banzenesulfonamide (280mg,1.26mmol), potessium carbonate (348mg, 2.52mmol) and
potassium lodide (209mg, 1.26mmol). The resulting reaction mixiure was refluxed for 4
hours. It was allowed to cool, diluted with ethyl acetate and washed with brine. The organic
layer was separated, dried over magnesium sulfate, filtered and concentrated In vacuo.
Chromatography on sllica gel gave the above titied compound (320mg, 53% yleld).
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The title compounds for Examples 98 — 100 were prepared by a method analogous to
that described In Exampie 87,
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CLAIMS FOR FOREIGN FILING
1. Amehodofpmparingaomnpoundofmafurmuh

@ ‘.’X)c (RY, |
T ﬂ

RA/
(R

or the pharmacautically accaptable salt therecf, wherein

als1,2,3,40r5;

bis0,1,2,30r4;

clslor1;

dis1,2,3,40r5;

els0or1;

lis1,2,3,0r4;

X is C(0), C(8) or CHx; _

Y Is CH,, or f @ 15 0, Y Is CHR"® wherein R" Is hydrogen, (Ce-Cro)aryl or NR°'R™;

Z Is oxygen, NR® or CR"'R'%

each R' Is Independsntly selected from hydrogen, hydroxy, hydroxysulfonyl, halo,
(C1-Celalkyl, mercaplo, mercapto(Ci-CeJuikyl, (Ci-Celalkyithio, (Ci-Ca)alkylsuliin, (C+-
Cijdlkylsufonyl,  (Ci-Celalkylthio{(Cr-Colalkyl,  (Ci-Coalkyisulfinyl(C,-Co)alkyl,  (Cy-
Caalkyisulfonyl(C1-Calalkyl, (Cr-Cs)elkoxy, {Ce-Colarylaxy, halo{C:-Celaliyl, trifiuoromethyl,
formyi, formyi(C,-Ce)eliyl, nitro, nitrosa, cyano, (Cy-Cio)eryl(Cy-Ce)alkaxy, halo(C-Celalkaxy.
trifiucromethoxy, (Cs-Cr)cycloalkyl, (Cx-C;)cydoaliyl(C1-Ce)alkyl, hydroxy(C5-Cr)cycloalikyl(Cy-
Celalkyl, (Cx-Cr)cycloalkylamino, (Cy-C;)cydloalikylaming(Cy-Ca)alkvi, ((Cs-Cr)oycioaliyiX(Cy
Cajalkyl)amino, ((Cs-Cr)cycloalky}{C+-Cs)alkyl)amino(C,-Colalkyl, cyano(Cy-Celalkyl, (Cr
Crlalkenyl, (C-Crlalkynyl, (Ce-Ciolaryl, (Ce-Cio)aryl(Ci-Colalkyl, (Co-Cro)aryi(Cx-Colalkenyl,
hydroxy(C:-Colalkyl, hydroxy(Ce-Cio)aryl(Cy-Calalkyl,  hydroxy(C,-Cq)alkyithio(C1-Ce)alkyl,
hydroxy(Cr-Ce)alienyl, hydroxy(Cx-Ce)aliynyl, (Cr-Calalkoxy(C+-Ce)alkyl, (C,-Co)alkoxy{Cy
Cro)aryl(Cy-Co)alicyl, (Co-Cro)arylaxy(Cy-Colalikyl, (Co-Cro)aryi(Ci-Colatkaxy({Cy-Co)aikyl, amino,
(C+-Ca)alkylamino, ((Cy-Ce)alkyl)amino, (Ce-Cio)erylamino, (Ce-Cio)aryi(Ci-Ce)aliylamino,
amino(C4-Coaikyl, (C1-Cs)alkylamino(C+-Ce)alkyi, ((C+-Colelkyl)z@amino({C+-Celalkyl,
hydraxy(C-Cglelicylamino{Cs-Celalkyl, (Ce-Cro)arylamino(Ci-Colalkyl, (CeCro)aryl (Ci-
Ca)alkylamino(C-Ce)alkyl, (C1-Cqlalkyicarbonylemino, ((C1-Ce)atkyicarbonylX(C+-
Celalkyl)amino, (C1-Co)alkylcarbonylamino{C-Ce)alkyt, ((C+-Co)alkyicarbonyl{(C-

'\

- CaJaliyl}amino(C,-Ce)alkyl,  (Ci-Colatkaxycarbonylamino,  {C;-Ce)alkaxycarbonylXC:-

CaJaliylamino, (C1-C.)aikoxy<=rbonylam!10(c1-6.)alkyl. (C+-Cye)alkaxycarbnonyX(Cs-
CaJalkyl)amino(C-Ce)alkyl, carboxy, (C+-Ce)alkoxycarbonyl, (Ce-Cro)aryi{Cy-
Celalkoxycarborryl, (C1-Cy)alkyicarbonyl, (C1-Ce)alkyicarbonyl(C.-Ca)alkyl, (Cr

%
o
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Ciolaryicarbonyl, (Cs-Cylaryicarbonyl(Cy-Celalkyl, (Cy-Cro)aryl(Ci-Cylelkylcarbonyl, (Ce
Cro)ary}(C-Ce)alkycarbony(Cy-Colalkyl,  carboxy(Ci-CaJalkyl,  (Cy-Ce)alkoxycerbonyl(Cs-
Co)alkyl, (Ce-Cn)aryl(C+-Co)alkoxycarbonyl(Cy-Ce)alkyl, (C+-Cy)alkoxy(Cq-
Celalkyicarbonyloxy(C.-Calaliyl, ~ aminocarbonyl,  (Cs-Cq)alkylaminocarbonyl,  ((Cy-
Ce)alkyl)saminocarbonyl, (CeCio)aryleminocarbonyl, (Cg-C1o)arvi{(Cy-Ce)aliylaminocarbonyl,
eminocarbonyl(C+-Ce)alkyl, (C+-Ce)elkylaminocerbonyl{Cy-Cq)alkyl, {Cr
Celaliyi);aminocarbory)(Cr-Ca)alil, (Ce-Cro)arylaminocerbonyl(C-Colaliof, (Cr
Co)alkyleminocarbonyl(C+-Celalicy, amidino, guanidino, ureido, (Cy-Celalkylureldo, ((Cy-
Ce)alkyl)sureldo, ureldo(Ci-Cq)alkyl, (Ci-Ce)alkylureldo(C-Ce)aikyl, ((CrCelalkyl)ureldo(Cy-
Ce)alkyl, (Cr-Co)heteracycioalkyl, (C;-Cy)heteroaryl, {C-Ce)heterocycioalkyl(C,-Calaikyl and
(Cx-Co)heteroaryl(C-Ce)aliyl;

each R® and R® are Mdependently selected from oxo, halo, (Cy-Calaliyl, (Cy
Cajcycloalicl,  (Cy-Ce)oycloalky(Cr-Calalikyl,  (Cy-Ce)oycloalkylamino(Cy-Celalkyl, (Cy-C-
s)eycloalkyl(Ci-Ce)alkyiamino(C-Celalkyl, halo(Cy-Ce)alicyl, (Cz-Colalkenyl, (CrColalkynyl,
(CeCr)aryl, (Co-Cio)laryi(Ci-Colaliyl, (Cy-Cro)aryl(Cr-Colalkenyl, H-C(O). H-C(OHC+-
Celalkyl, hydroxy(C,-Celelkyl, hydroxy(Cx-Ce)alkenyl, hydroxy(Cs-Ce)alkynyl, hydroxy(Ce- -
Cro)aryl(C,-Ce)alkyl, hydroxy(Cs-Cs)cycioalkyl{C1-Cq)alkyl, thio{C1-Ce)alicyl, cyano(C+-Ce)alkyl,
halo{C,-Celalkyicarhonylemino(C-Cqlalkyl,  (Cy-Colalkaxy(Co-Cra)aryi(Ci-Calalkyl,  (Co-
Ce)elkoxy(C1-Ce)alkyl, (Ce-Croaryloxy(Ci-Coalkyl, (Co-Cio)eryl(C-CoJalkoxy(Cr-Calaliyl, (Cy-
Ce)aiiyithio(Cr-Ce)alkyt,  (Cy-Colalitylaulfimyl(C,-Colalicyl,  (C4-Co)ulkyisutfonyl{C,-Colalkyl,
hydroxy(C-Ce)alkylthlo(C1-Ca)alkyl, amino(C,-Ce)alkyl, (Ci-Ce)alkylamino(C-Ce)alkyl, ((C-
Ce)alkyl)zamino(C-Celalkyl, (Ce-Cio)arylemino(C-Cealicyl, (Ce-Cio)aryl(C1-Celaliytamino(C,-
Ca)alkyl, (Cs-Ce)alkyicarbonyiemino(C;-Calalikyl, azido(C,-Co)elkyl, aminocarbonylamino(C;-
Ce)aikyl, (Ci-Cea)alkylaminocarbonytamino(CCe)aliyl, {(Cy-Ce)alkyl)2aminocarbaonylemino(C:-
Calkyl,  (CrColaliaxycarbonyl(Cy-Colelkylaminocarbonylamino(Cr-Colalkyl,  (Cr-
Ce)alkoxycarbonylamino(C,-Ce)alky!, hydroxy(C1-Ce)alkylamino(C,-Ce)aliyl, (G
Cio)aryloxy(Ci-Colalkylcarbonyloxy(Cy-Calalkyl,  (C-Ca)alkoxy(C+-Colalkylcarbonyloxy(C1-
Coalkyl, (Cy-Cro)aryl(C-Ca)alkoxy{Cy-Colaliyicarbonyloxy(C-Calaliyl, (C+-Cealkylcarbonyl,
(Cr-Colalkyicarbony{C,-Colalkyl,  carboxy,  (Cr-Celalkoxycarbonyl,  (Ce-Cro)aryl(Cr
Ce)alkoxycarbonyl, {Co-Cro)aryl(C,-Colalkyicarbonyl, eminocarbonyl, (Cr
Ce)alkylaminocarbonyl,  ((Ci-Ce)alkyl)aminocarbonyl, (Ce-Cio)arylaminocarbonyl, {Ce
C1o)aryl(C-Colalkylaminocarboryl, carboxy(Cy-Celalkyl, (Cy-Ca)etkoxycarbonyl{C-Ce)etityl,
{Ce-Can)aryi{Cs-Co)alkoxycarbonyl(C,-Cq)alkyl, aminocarbanyl(Cs-Ce)aliyl, (Cr-
Co)alkytaminocarbonyl(Cy-Calalkyl, ((Cr-Ca)alkyl)zaminocarbonyl(C,-Ceelkyl, {Cs
Cro)arylaminocarbonyl(C+-Celalkyl, (Ce-Cyo)aryl(C-Celalkylaminocarbonyl(C+-Co)alkyl,  (Co
Cu)arylsulfonyl, (CrCs)heterocycioalkyl, (CrCedheteroaryl, (Cy-Co)heterccycicalkyl(C,-
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Ce)aliyl, (C2-Cy)heteroaryl{C-Colelkyl or R™R'N(C,-Ca)alkyl wherein R** and R*® are each
independently (C.-Ca)alkyl or {C-Ce)alkyicarbonyl;

R is (R*MR*)(Ce-Cro)aryl, (R*}(R")(Cx-Cro)cycioalkyl, (R)R(Cx-Co)heteroaryl, or
(R*WR"(Cz-Co)haterocycioalky),

5 wherelnfis 1, 2, 3 or 4;

g and h are each Independently 0, 1, 2 or 3;

R* is ome to three groups independenty sefected from (Cr
Ce)heterocydoalkylcarbonyl, (Cx-Ce)heteroaryicarbonyl, (CCe)hetaroaryi(Cy-
Cq)elkylaminocarbonyl, (Cz-Co)neterocycioalkyi(C4-C)alkylaminocarbonyt, (Cr

10 Cq)alkyisulfonylamino(Ci-Ce)alkylaminocarbonyl,  ureido(C-Cg)alkylaminocarbonyl,  (Cy-
Ca)alkylureldo(C -Ce)alkylaminacarbonyl,  ((C-Cylalkyl)zureido(C-Ce)aliylaminocarbonyl,
halo(C1-Ce)aliylaminocarbonyl, aminosulfonyl(C,-Cy)alkylaminocarbonyl, (Cy-
Cy)alkylaminosuifonyl(C,-Ca)alkylaminocarbonyl, (C1-Ce)alkylsulfonylamino{C,-
Gjalkyicarbonylamino, cyanoguanidino(C,-Ce)alkyicarbonylamino, (Cy-
15  Cylalkylcyanoguanidino(C,-Ce)alkyicarbonylamino, {(C+-Ce)alkyl);cyanoguanidino(C,-
Cu)alkyicarbonylamino,  aminocarbonyl(C,-Ce)elkyicarbonylamino,  (Cz-Ce)heteroaryl(C:-
Ce)alkyicarbonylamino, (CrCs)heterocycloalkyl(C4-Ce)alkylcarbonylamino, aminosulfonyl{C,-
Cojalkyicarbonylamino,  hydroxy(Cy-Cealkylureklo,  amino(C,-Ce)alkylureldo,  (Cy-
Caq)alkylamino(C,-Cy)atkylureido, {(C+-Ca)elkyl;amino{C,-Ce)alkylureido, (Cr
20  Cyheterocycloalkyl(Cs-Celalkylureido, (Cz-Celhetaroaryi(C:-Colaliylureldo, aminosulfonyi(Cy-
Celelkylureido, aminocarbonyl(C;-CoJalkylureldo, (CrColalkylaminocarbonyCr-
Ce)elkylureido, ((C,-Ca)alkyl);aminocarbonyl(C,-Cs)alkylureldo, acetylamino(C1-Cy)atkyiureldo,
(ecetyl)((C1-Cq)alkyl}amino(C,-Cq)alkyiurekio,  halo(C,-Celalkylsulfonylamino,  amino{C-
Ca)alkylsulfonylemino, (Ci-Cy)alkylamino(Cy-Ce)alkylsulfonylamino, ((Cy-Ce)alkyl).amino(Cy-
25  Gyalkylsulfonylemino, acetylamino(C,-Cy)elkylsulfonylamino, (acetyl)((C-Ce)alkyl)amino{Cy-
Ce)alkylsutfonylemino, ureido(C-Cy)alkylsulfonylemino, (Cr-Colalkylureido(Cy-
Co)alkylsutfonylemino, {(C-Colalkyl)zuraldo(C-Cy)alkylsulfonylamino, (Cy-
Ca)alkylsulfonylamino(C;-Cs)alkylsulfonylamino,  cyenoguanidino(Cy-Ce)alkylsutfonytamino,
(C+-Ce)alkylcyanoguanidino(C-Ce)alkylsulfonylamino, ((Cs-Celaliyl)-cyanoguenidino(C.-

30 Ge)alkyisuifonylamino, aminocarbonyl(C+-Ce)alkylsulfonylamino, (Cs
Ca)alkoxycarbonylaming(C-Ce)alkyisutfonylamino, aminosulfonylamino, (Cy-
Cq)alkylaminosutfonylamino, ((C4-Celalkyl)aminosulfonylamino, aminocarbonyl(C,-
Ce)alkylamino(C,-Cq)alkylsulfonylamino, (CrGe)heterocycloalkyloxycarbonylamino(C,-
CeJalkylsutfonylamino, (Cxr-Colheteroaryloxycarbonylamino{CCe)alkylsulfonylaming,

35 cyanoguanidinag, (C1-Ce)alkylcyanoguaniiino, {(C1-Ce)alkyl)zcyanoguanidino, {Cr
Cy)heterocycloalkylcyanoguanidino, (C-Ca)hsteroaryicyenoguanidino, (Cr

C.)hﬂarocydoalkxl(cg-&)alkylcyanogumldho. (C-Co)hetaroaryi(C-Cq)alkyicyanoguanidino,
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amino(C,-Ce)alkylcyanoguenidino,  (C+Ce)alkylamino{C:-Coalkyicyanoguanidino,  ((C-
Ce)alkyt)zamino(C-Ce)alkyicyanogueanidina, eminocarbonyl(Cy-Cy)alkyicyanoguanidino, (C,-
Ce)alkylaminocarbonyl(C4-Cs)alkyicyanoguanidino, ((C1-Co)alkyl)aminocarbonyl{C,-
Ce)elkylcyanoguanidino, aminocarbonyl(C,-Ce)alkylamino,  (C,-Cg)alkylsulfonylamino(C,-
Ce)alkylamino, (C4-Ce)alkoxycarbonytamine{C,-Cy)atkylamino, aminosulfonyl(C,-
Cy)elkylamino, {Cx-Ce)heteroaryl(C+-Coaliylamino, acetylarnino(C,-Cy)alkylamino,
(acetyi){(Cy-Ce)aikyl)amino{C-Celaliylemino,  (C-Cs)alkoxycarbonyl{Cq-Ce)alkylamino(Cy-
Ce)alkyl, cyano{C,-Ce)alkyleminoatkyl, aminocarbonyKC-Ce)alkylamino(C,-Ce)alkyl,
acetylamino(C+-C)alikylamino(Cy-Cealkyl,  (acetyl)((C+-Ce)alkyl)amino(C-Ce)aikylamino(C,-
Cq)alkyl, {C1-Ce)alkoxycarbonylamino{C-Ce)alkylamino(C,-Ce)alky!, (Cr
Co)hetrocycioaikyloxycarbonylamino(C,-Ce)eliylamino(Cy-Ce)alkyl, (Cr
Ce)hetaroaryloxycarbonylamino{C-C)alkylamino(C-Ce)alkyl, cyanoguanidino(C-

Co)alkylamino(C,-Celalkyl, (C:+-Co)alkylcyanoguanidino(C,-Ca)eliylamino(C,-Colalkyl, {(Ci- .

Ce)alkyl).cyanoguanidino(C.-Ce)alkylamino{C,-Ce)alkyl, (C-Ce)alkylsulfonylamino(C-
Ce)alkylamino{C,-Ce)alkyl, - ureido(Ci-Celalkylamino(C-Celalkyl,  (C-Ce)alkylureido(C,-
Colalkytamino(C4-Ce)alkyl, ((CrCelalicyl)zureldo(C-Co)alkylamino(C,-Cy)alkyl,
aeminocarbonyloxy{C-Cg)alkylamino(C,-Ce)alkyl, aminocarbonyl(C,-
Co)alkyicarbonyiarnino{C-Co)alkyl, (C+~Ca)alkylaminocarbonyl(C-Ce)elkyicarbonylamino(C,-
Colalkyl, {(C+-Cy)alkyt);aminocarbonyi(C-Ca)alkyicarbonylamino(C:-Ce)alkyl,
aminosulfony)(C,-Ce)alkyicarbonylamino(C,-Ce)alkyl, (Cr
Cq)hetarocycloalkyloxycarbonylamino(C-Ce)alkyl, (Cx-Ce)hetarocyciosikylcarbonylaming(Cq-
Ce)elkylcarbonylamino(C.-Cejalkyl,  cyanoguanidino(Cy-Cealiylcarbonylamina{C-Ce)elkyt,
cyano(C,-Celalkylcarborylamino(C;-Ce)alkyl, amino(C,-Ce)elkylaminocasbenylamino(C,-
Caelkyl, (C1-Ce)alkylamino{C-Colalkylaminocarbonylemino(C -Cq)alicyl, ((Cr~
Ceellkyt)mino(C,-Co)alkylaminocarbanylamino{Cy-Ce)aliyt, hydroxy(C,-
Ce)alkylaminocarbonylamino{C,-Cs)alkyl, aminocarbonyl(C-Ce)alkytaminocarbonylamino{C-
CoJalkyl,  (Cy-Ce)alkyicarbonylamino(C-Cejalkylaminocarbortylamino(C,-Co)alkyl,  (Cr-

Celalkylsutfonylamino(C+-Ce)alkylaminocarbonylamino(C1-Ce)alkyi, (Cr
Ce)alkoxycarbonylamino({C-Cs)alkylaminocarbonylamino(C1-Ce)alkyt, (Cr
Cq)heterocycioalkyloxycarbonylamino{C4-Ce)alkyiaminocarbanylamino(C,-Ca)alkyl, Cr
Ce)hetaroarylaxycarbonylamino{Cy-Cq)aikylaminocarborylamino(C,-Ce)alkyl, (Cr
Cy)heterocycioalkyl(Cy-Ce)elkylaminocarbonylamino{C1-Ce)alkyl, (Cx-Cy)heteroaryl(Cy-

Ce)alkylaminocarbonylamino(C4-Ce)elkyl, ureldo(C-Ce)alkylureido(C-Colalkyl, (Cr-
Ce)alkylureido(C.-Ce)alkylureido(C1-Ce)alkyl, ((C-Cealiyl)zureido(C-Celalkytureido(Cy-
Ce)alkyl, cyanoguanidino(C.-Cg)alkylureido{C-Ce)alkyl, halo(Cy-Ce)alkyisutfonylamino{C,-
Celalkyl, amino(C1-Ce)alkylsutfonylamino(Cy-Ca)elicyl, (Cr-Co)elkylamino(C;-
Culalkylsulforrylamino{C,-Ce)alkyl, ({C,-Ce)elkyilxamino(C+-Ce)alkylsulfonylamino(C-Ce)alkyl,
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acetylamino(C,-Ce)alkylsutfonylemino(C,-Ce)alkyl, (acetyl)((C+-Ce)alkyt)amino(C;-
Ce)alkylsulfonylamino(C,-Ce)alkyl, ureldo(C,-Cq)alkylsulfonylamino{C,-Ce)alkyl, (Ci-
Ce)alkylureldo(C4-Ce)alkylsulfonylamino{C,-Cq)alkyl, {(C1+-Co)alkyl),ureido(C,-
Ce)alkylaulfonylamino(C+-Celalkyl,  (Cs-Cy)alkylsutfonylamino(C+-Ce)alkylsulfonylamino(Cy-
Ce)alkyl, cyanoguanidino(C;-Ce)alkyisulfonylamino(Cy-Cg)aliyl, (C+-
Ce)alkyl{cyanoguanidino){C,-Cs)alkylsulfonylamino{C,-Cq)alkyl, ((Cs-
Ce)alkyl)x{cyanoguanidino)C,-Ce)alkylsufonylamino{C,-Celalkyl, - aminocarbony{(C,-
Ce)alkyisulfonylamino(C,-Ce)alkyl, (C1-Ce)alkoxycarbonylamino{Cs-Ce)aikylsulfonylamino(C.-
Celalkyl, (Cz-Co)heterocycioalkyloxycarbonylamino{C;-Ce)elkylsulfonylamino(C,-Ce)alicyl, (C-
Cs)heteroaryloxycarbonylamino(C,-Ce)alkyleulfonylamino({C4-Cs)alkyl, aminosulfonylamino{C,-
Ce)alkyl, (C1-Ce)alkylaminosulfonylamino(C,-Ce)alkyl, ({C1-Cs)alkyl)zamincsulfonylamino(Cy-
Cy)alkyl, cyanoguanidino(C-Celalkyl,  (C1-Celalkyl{cyanoguanidino)(C-Calaliyl,  ((Cs-
Ce)alkyl)z(cyanoguankdino}{C,-Ce)alkyl, (C-Cilheterocycioalkyl(cyanoguanidino){Cs-C)elkyl,

(Cz-Co)heterocycioalkyl(C-Cy)alkyl(cyanoguanidino)C-Ce)alkyl, (Cr
Ce)heterocycioalkyl(cyanoguanidino)amino,  (CrCe)heteroaryi{cyanoguanidino)(C-Cs)alkyl,
(CrCo)heteroaryl(C1-Cq)alkyl(cyanoguanidino}(Cs-Ca)jaikyl, amino{(C,-

Ce)alkyl(cyanoguanidino}(Cy-Ce)aliyt, (C+-Ce)alkylamino(C,~Ce)alkyl{cyanoguanidino)(C,-
Celalkyl, ((C-Ce)alkyl):amino{C,-Ce)aliyl{cyanoguanidino}(Ci-Celalkyl, aminocarbonyl{(C,-
Ce)alkyl(cyanoguanidino}(C-Ce)alkyl, (Cs-Cs)elkylaminocarbonyi(Cq-
CoJalkyi(cyanoguenidino)(C,-Ce)alkyl, ((C+-Ca)alkyl)2aminocarbonyi(Cy~
Ce)alkyi(cyanoguenidino)(Ci-Ce)alkyl, ~eminosuffonyl, (C:-Cealkylaminosulfonyl, ((Cr
Co)alkyl).eminosutfonyl, (Co-Ce)heterocycioelkyisulfonyl, amino(C,-Celalkylaminosulfonyl, (C4~
Ce)alkylamino{C,-Cs)alkylemincsulfonyi, ((C+-Celalkyt),amino{C1-Cealiylaminosuifonyl,
(C2Co)heteroarylaminosulfonyl,  hydroxy(C,-Ce)alkylaminosulfonyl,  (Ci-Ce)alkoxy(Cy-
Ce)alkylaminosuifonyl, ureido({C-Ce)allcylamninoeulfonyl, (C1-Colalkylureido(C+-
Ce)alkylaminosulfonyl, ({C+-Coaliyl)oureldo(C,-Ce)alkylaminosulfonyl, - (Cr
Cy)alkylsulfonylamino(C,-Ce)alkylaminosulfonyl, (C,-Co)alkoxycarbonylamino(C;-
Co)alkylaminosulfonyl,  (Cr-Ce)heterocycioalkyloxycarbonylamino(C,-Ce)alkylaminosuifonyl,
(C-Cy)heteroaryloxycarbonylamino(C;-Cq)alkylaminosulfonyl, aminocarbonyi{Cy-
Ce)alkylaminosulfonyl, cyanoguanidino(C.-Cq)alkyieminaosulfonyl, (CxColhetercaryl{Cq-
Co)alkylaminosulfonyl, (Cz-Cs)heterocycloalkylaminosulfonyl, R® Is one to thvee groupe
independently selected from hydrogen, hydroxy, hydroxysulfonyl, halo, (Ci-Celalkyl,
mercapto, mercapto(Cy-Celaliyl, (Cr-Celalkytthio, (Cr-Calelkylsulfinyl, (Cy-Celelkyisutfony,
{Cs-Crolarylsulfonyl,  (Ci-Ce)elkyithio{(C-Celalkyl,  (Ci-Calalkylsulfiny}(C,-Celalkyl, (Ci-
Ce)aliylsulfonyl{Cy-Ce)aikyl, (Cs-Ce)alkaxy, hydroxy(Ci-Celalkaxy, (Cs-Cio)aryloxy, haio{Cq-
Ce)alkyl, trifiuoro{C.-Ce)alkyl, formyl, formyl(C-Ce)alkyl, nitro, nitroso, cyano, (Ce-Cio)aryl{Cy-
Ce)alkoxy, halo(Cs-Ce)alkoxy, trifiuoro(C,-Ce)alkoxy, amino(C-Ce)alkoxy, {Cs-Cio)cycloalkyl,
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(Cs-Cao)cycioalkyl(C1-Ce)atkyl, fiydroxy(Cs-Cro)cycioaliyl(Ci-Ce)alkyl, (Ca-Cio)cycioalkytamino,
(Cs-Cio)cycloalikylamino(C+-Ce)alkyl, cyano(Cy-Celalkyl, (C-Celalienyl, (Cr-Ce)alkynyl, (Co
Cioaryl, (CeCio)aryl(Cs-Colalkyl. (Ce-Cro)aryl(Cs-Co)aikenyl, hydroxy(Ci-Celalkyl, (hydroxy)
(Ce-Cra)aryl(C-Cealityl, {(C1-Co)alkylamino}Cy-C o)aryC1-Ce)elkyl, hydroxy(C.-
Ce)alkytthlo{C,-Ce)alkyl, hydroxy(Cz-Ce)alkenyl, hydraxy(Cs-Ce)alkenyl, hydroxy(Cs-Ce)alicynyl,
(C1+-Co)alkoxy(Cy-Colaliyl, (C+Colalkoxy(Ce-C1o)ary{Cr-Cq)alkyl, aryloxy(C+Co)alkyl, (Co
Cio)aryl(Cy-Co)atkoxy(Cy-Colalkyl, emino, (Ci-Chlalkylamino, ((Ci-Ce)alkyl)emino, (Cy
Cioarylamino, {Ce-C1o)aryl(C1-Cy)elkylamino, amino{C,-Ce)alkytarnino, (Cr
Ca)heterocycloalkylamino, (C-Celhetercarylamine, (Cx-Cyo)cycloalkyl{C:-Celalkyl}amino, (C,-
Cs)alkyicarbonylamino, (C,-Ce)alkoxycarbonyiamine, (Cr-Ce)elkenyicarbonylamina, (Cy
Cio)cycioalkylcarbonylamino, (Cs-Cro)aryicarbonylamino, (Cr
Cae)heterocycioalkylcarbonylamino, halo(C-Cy)alkyicarbonylamino, (C+-Celalkoxy(C+-
Ce)alkylcarbonylamino, (C1-Ce)alkoxycarbonyi(C,-Cq)alkyicarbonytamino, ((Cr
Celalkyicarbonyl)((Cy-Celalkyllemino,  ((Cs-Celalkoxycarbonyl)((C-Ce)alkyi)emino,  (Cy-
Co)alkylsulfortylamino, amino(C,-Ce)alkyl, {Cr-Ce)alkylamino(C+-Ce)elkyi, ((Cr
Ca)alkyl)emino(C,-Ce)alkyl, hydroxy(C,-Ce)alkyiamino(C,-Ce)alkyl, (Ce-Cro)arylamino{C,-
Co)elkyl, (Ce-Cra)aryl{Cy-Ce)alkylamino(C,-Ce)alkyl, (Ci-Ce)alkyicarbonylamino(C,-Ce)alkyl,
(Ce-Cro)aryicarbanylamino(C-Celalkyl, ((Ci-Co)alkyicarbonyl){ (Cs-Ca)elkyl}amino(C,-Ca)alkyl,
CCro)cycloalkyl(C,-Co)elkyl}amino{C,-Ca)alkyl, (C1+-Cy)alkaxycarbonyiamino{C,-Cealkyl, (Cy-
Cs)alkoxycerbonyl{Cy-Ce)elkyicarbonylamino(C.-Ce)alkyl, ({C+-Co)alkoxycarbonyl}({C,-
Ce)aliy)amino(C-Ce)alicyl, (C1-Ca)elkylsulfonylamino(Cs-Celalkyl, ((C1-Ce)alkylsutfonyl)((C:-
Coelkyl}amino(C-Ce)elkyl, (Cy-Cio)arytsulfonylemino(C+-Cealkyl, ((Ce-Co)arylsutfonyl)}(C-
Celalkyl)amino{C,-Ce)alkyl, {CrCo)hetarocycloalkylamina({Cy-Ca)alkyl, Cr
Cy)heteroarylamino(Cq-Ce)alkyl, (C:-Ce)atiikoxycerbonyl, (Ce-Cio)aryi(C4-Ceelkoxycarbonyi,
(Ci-Colulkylcarbonyl, (Ce-Ciolaryicarbonyl, (Ce-Cio)aryl(C+-Colalkyicarbonyl, hydroxy(Cy-
Cujelkoxycarbonyl, (C.-Calalkoxycarbonyl(Cr-Ce)alkyl, (Ce-Cia)aryi(Cs-Celalkoxycarbonyl(C:-
Ce)alkyl, (C+-Ce)alkaxy(C,-Co)alkyicarbonyloxy(C-Co)alkyl, (o
Co)aikyl)zaminocarbomnytoxy(C,-Ce)elkyl, {C1-Cq)uikylcarbonyl(C,-Ce)alkyl, (GCe
Cro)arylcarbonyl(C-Cq)alkyl, (Cg-C1o)aryl(C-Co)alkyicarbonyi(Cy-Cq)alky!, aminocarbonyl, (C-
Celalkylaminocarbonyl,  ((C,-Ce)elicylyaminocarbonyl,  (Ce-Cio)arylaminocarbonyl, (G-
Co)aryl(Cy-Co)alkylaminocarbonyl, (aminocarbony}{(C,-Ce)alkylaminocarbonyl, ((Cr-
Ce)alkylaminocarbonyl(C-Ce)aikylaminocarbonyl, {{C1-Ce)alkoxycarbonyl(C,-
Co)alkylaminocarbonyl, (amino{C,-Ca)elkyl}aminocarbonyl, (hydroxcy(C,-
Celalkylaminocarbonyl, aminocarbonyl(Ci-Ce)alkyl, (Ci-Co)alkyiaminocarbonyl(C-Ce)alkyl,
{(Cr-Celalkyl);aminocarbonyl(Ci-Celalkyl,  (CeCiolarylaminocarbonyl(Ci-Celelkyl,  (Co-
C1o)ary}(C,-Ca)aikytaminocarbonyl(C4-C)alkyl, amidino, hydroxyemidino, guanidino, ureido,
(C+Colalkylursido, (Ce-Cio)arylureido, ((Co-Cio)aryllureido, (Ce-Cio)aryi{Cy-Celalkyluraido,
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halo{C,-Ce)eliylureido,  ({Cy-Ce)alkyl)((Ce-CroJaryljureido, ((C,-Colalicyl)zureido, halo(C,-
Ce)elicylcarbonylureido,  ureido(C,-Ce)alicyt, (Cy~Ce)alkylureido(C4-Cq)alkyl, (Cs-
Ca)aikyl)zureido(C-Celalkyl, (Ce-Cro)aryiuraida(C,-Colalkyl, (Ce-Cio)aryl)aureldo(C-Ce)aikyl,
(Ce-C1o)ary|(C-Co)alkylureido{Cs-Celalkyl,  halo(Ci-Ce)alkylureldo(C,-Ce)alkyl,  (halo(Cs-
Ce)alkyl){(C-Ce)aliyljureido(C-Ce)alkyl, ({(C1-Cs)alkoxycarbonyl(C-Ce)alkyl)ureido(C,-
Ce)elkyl, glycinamido, (C-Cy)alkyiglycinamido, aminocarbonylglycinamido, (C-Ce)alkoxy(C4-
Celalkylcarbonyiglycinamido, (aminocarbonyl)((Cy-Ce)alkylolycinamido, (Cr
Ca)alkoxycarbonyl{C-Ca)alkylcarbonyl){(C+-Ce)alkyl)glycinamido, ((C+
Ce)alkoxycarbonylamino{C,-Ce)alkyicarbonyl)glycinamido,  (Cs-Ciolarylcarbonyiglycinamido,
({Ce-Cro)aryicarbonyl)(Cy-Cy)alkyl)glycinamido, {{Ce-Crodaryi(C,-
Cs)alkylaminocarbonyl)gtycinamido, (Ce-C1o)aryl(C-Cs)alkylaminocarbonyl}((Cy-
Cy)alkyl)glycinemido, (Cy-C1o)arylaminocarbonyiglycinamido, ((Ce-Co)arylaminocarbonyl){(C,-
Calalkyl)glycinamido,  glycinamido(Ci-Ce)alkyl, alaninamido, (C4-Cs)alkyialaninamido,
alaninamido{C;-Cs)alkyl, (Cx-Ce)hetarogryl, (CzCehetsrocycloslkyl, (Cr-Coheteroaryi(C,-
Ce)alky! and (Cy-Co)heterocycloalkyl{C.-Ce)alkyt:

go

R’ Is one to three groups Independently selected from hydrogen, hydroxy, halo, (Cy- -

Celalkyl, (C,-Cslalkylsutionyl, (Cs-Cyplarylsuifonyl, (Ci-Caalkoxy, hydroxy(C,-Ca)alkoxy,
halo(Cy-Ce)alkyl, fomyl, nitro, cyano, halo(C,-Ce)alkoxy, (Cz-Calalkenyl, (C-Colalkynyl, (Co-
Cio)aryl, (Cy-Cro)aryCy-Co)alkyl, amino, (Cy-Clalkylamino, ((Cy+-Ce)alkylemine, (Cy
Cyo)arytamino, {Ce-C1p)eryi(C-Co)alkylamino, (C1-Co)alkyicarbonylamino, (Cr
Cy)alkoxycarbonylamino,  (Cr-Ce)alkenyicarbonylamino,  cycloalkyicarbonylamino, (Ce-
Cioaryicarbonylamino, halo{C,-Cs)alkyicarbonylamino, (C1-Co)alkoxy({C4-
Ce)alkyicarbonylamino, (C1-Colalkoxycarbonyi(C,-Ce)alkylcarbonylamino, ((Cr
Colalkylcarbonyl{ (Cy-Celelkyl)amino, ((Ci-Ce)elkoxycarbonyl (C-Celalkyllamino, (Cy-
Co)atkylsulfonylemino, amino(C,-Cealkyl,  (Cr-Colaliylamino(Cy-Ce)aiiyl, ((Cr
Ca)atkyl);amino(C1-Co)alkyi, (C1-Ce)alkytcarbonylamino(C1-Ce)alicyl, (Ce
Cro)aryicarbonylamino{C-Ce)alkyl, ((Ci-Ce)elkyicarbonylX (C+-Ce)alkyl)amino(Cs-Ce)aliyl, (Cy-
Cs)alkoxycarbonylemino{C,-Cy)eaikyl, (Cy-Ca)alkaxycarbonyl, {Co-Co)aryl{Cy-
Cslalkoxycarbonyl,  (Cs-Co)alkylcarbonyi, (Co-Cio)arylcarbonyl,”  (Ce-Cra)aryi{C-
Cylalkyicarbonyl, aminocarbonyl, (C:-Ce)alkylaminocarbonyl, ((Cy-Ce)alkyl)zeminocarbonyl,
(Ce-Cio)arylaminocarbonyl, aminocarbonyl{C,-Cy)alkyl, (C1-Cealkylaminocarbonyl(Cs-Ce)elkyl,
((C+-Calaliyi);aminocarbonyl(C4-Celalkyl, (Ce-Cro)arylaminocarbonyl(C,-Ce)aliyl, guankiino,
ureldo, (C,-Cy)alkylureido, ureido(C,-Cy)aliyl, (C1-Cq)eliylureido{C:-Ce)alkyt, and glycinamido;

R* and R" are each Independently selectad from the group consiating of hydrogen, (C4-
Calalkyl, (Cy-Cio)aryl, (Ca-Cro)arvi(Cs-Colalicyt, (C1-Co)alkyicarbonyl, (C+-Caalkytcarboryl(C.-
Ca)alkyl, (Ce-Cro)aryl{CCelalkylcarbonyl, (Ce-Cro)aryl{Cy-Co)alkyicarbonyl(C-Ce)alkyl,



WO 01/72728 PCTIBO10G3TS

10

15

.72-

aminocarbonyl,  (C,Ce)alkylaminocarbonyl,  ((Cr-Ce)alkyl}eminocarbonyl and  (Cy-
Cujalkoxycarbonyf; and

R" and R™ are each independently selected from the group consisting of hydrogen,
{Cr-Colalicyl, (Ce-Cao)aryl, (CoCio)aryi(C+-Co)alkyl, hydraxy, (C,-Celalkoxy, hydraxy(C-Coalkyl,
(Cr-Co)alkoxy(Ci-Coalkyt, amino,  (Ci-Celaliylamino,  ((C;-Colalkyamino,  (Ct-
Ca)alkyicarbonylamino, (Cs-Ca)cycioaliylcarbonylamino, (Cx-Calcycioalkyl(Cy-
Ce)alkylcarbonylamino,  (Cr-Ce)alkoxycarbonylemino,  (CrCelalkyisulfonylamino,  (Ce
Cr)arylcarbonylamino,  (C+-Ce)alkoxycarbonyl(C,-Ce)alkylcarbonylamino,  (Cs-Cro)aryl(C+-
CeJalkyicarbonylamino, {{Ge-C1o)ary(Cr-Colalkytcarbonyl)((C+Ce)alikvi)amino, (Cr
Celalkyicarbonylamino(C r-Ce)aikyl, (Cs-Caleydicalkyicarhonylamino{C -Ce)aiicyl, (Cr
Ce)alkaxycarbonyiamino(C-Celalkyl, (CrCelhetsrocydloaliyicarbonylamino(C-Celalkyl, (Ce-
C1o)aryl(C+-Co)alkyicarbonylamino(C +-Ce)elkyl, (C2-Co)hetaroaryicarbonylamino{CColalkyl, (Ce-
Crlaryisulfonylemino,  (C-Ce)elkyisutionylamino{C-CeJalkyl, aminocarbonylamino, (Cq-
Ce)alkylaminocarbonylamino, halo{C 1-Cy)alkyleminocarbonylamino, {Cr
Celalkyl)2aminocarborrylamino, aminocarbonylamino{C-Cq)alkyl, (Cr
Cejalkylaminocarborylaming(C;-Ce)ealkyl, - {(C+-Cy)elkyl):aminacarbonylamino(C-Ce)alkyl,
halo(C1-Ca)ekylaminocarborylamino(C ~Colalkyl, amino(Ci-Celalkyl, (C-Cealkylamino(C;-
Ca)alkyl,  ((C+Calaliyl)zamino(C,-Colalkyl, carboxy(C-Cealkyl, (Ci-Ce)alkoxycarbony}(C,-
Ce)atkyl, aminocarbonyl(C+-Ce)aikyl and (C4-Ce)alkylaminocarbonyl(C,-Co)alkyl;

wherein:
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wherein the compound of formula X s converted to the cormesponding compound of formule |
byraacﬂnglwlﬁ\ammpunddmafumuln.H-(Z).-R‘whudnob1 and Z 's oxygen, in the
presence of potassium carbonats, potassium lodide and an aprotic solvent, such as butanone
5 and the reaction is hesated to refiux for a tme period betwsen about 4 hours to about B hours.
2. the'method of preparation of ciaim 1, wherein:
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whereln the compound of formula XXX s converted to the comesponding compound of
formula | by reacting JOOK with a compound of the formula, A-(O(Y)e(Z)s-R¢, wherein A Is
chioro or bromo, In the presence of a base, such as friethylarnine, and a polar aprotic solvent,
S such as methylene chioride and the reaction Is stired at a temperature beiween about —10°C

fo about 10°C, for a time period between about 15 minutes to about 90 minutes.
a. The method of preparation of clelm 1, wherein:
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wherein the compound of formute Xl is converted to the comesponding compound of formula
Il, by reacting X! with an amine, In the presence of 4-dimethylaminopyridine, 1-(3-
dimethylaminoprapyl)-3-ethyicarbodiimine and a polar aprotic solvent, such as methylene
chioride and the resulting reaction mbdure Is stimed ovemight at room temperature.

4. The method of preparation of ciaim 1, wherein:
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wherein, for urea formation, the compound of formula XIV is convertad to the carresponding
compound of formula V by first reecting XIV with 4-nitrophenyi chloroformate In the presence
of a bage, such as pyridine, and a polar aprotic solvent, such as methlyene chioride, followsd
by reacting the intarmediate so formed with an amine and the reaction mixiure, so formed., i
alfowed to stir ovemnight at room temperature; for sulfonamide formation, the compound of
formula XIV is reected with a sutfonyi chioride compound of the formula, R™-Cl, In the
presence of a bese, such as tristhylamine, and a poler aprotic solvent, such as methylene
chioride and the reaction Is stimed overnight at amblent tempersture; for cysnoguanidine
formation, the compound of formula XIV is first treated with sodium hydride In an aprotic
solvent, such as tetrahydrofuran, followed by reacting, the intermediate so formed with
dimethyt-N-cyanodithio iminocarbonate and the reaction mixture so formed is heated to reflux
ovemight and the N-cyano-S-methyHsothloursa Intermediate is then reacted with an amine in
the presance of a poiar protic solvent, such a& methanol; for amide formation, the compound
of formula XIV is reacted with an acid, such as 3-teri-butoxycarbonylaminoproplonic acid in
the presence of N-methyimorpholine, O-benzotriazole-1-y-N,N,N, N -tetramethyluronium
hexafluorophosphate and a polar aprotic solvent, such as methylene chlorida.
5. ‘The method of preparation of clalm 1, wherein:
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wherein the compound of formuila XV1 is converted to the comresponding compound of formula
VII' by reacting XV1 with an amine of the formula, R*™® R¥N, wherein R end R* are each
Indepenently hydrogen, a nitrogen containing (CzCo)heterocycloalkyl or (Cr-Cy)heteroary)
group, or (Ci-Celaikyl optionally substituted by hydroxy, aminocarbonyl, (Cy-
Ce)alkylaminocarhanyl, ((Cs-Cealkyl)carbonyl, carboxy, (Ci-Ce)alkylsulfonylamino, (Ci-
Ce)alkoxycarbonylamino, aminosulfonyl, (C1-Cyp)alkylaminosulfonyl, ((Cy-
Ce)alkyl);aminosulfonyl, (Ce-Cio)elkoxy, (CrCelhetercaryi, (Cr-Colheterocycloaliyl, {Ci-
Celalkylcarbonylamino,  ((C,-Ce)alkylcarbonylX(C1-Colalkyl)emino, cyano, ureido, (Cy-
Ce)alkylureido, ((C,-Ce)alkyl);uraido, cyanoguanidine, (C.-Ce)alkylcyanoguanidino and {(Cy-
Ce)alkyl).cyanoguanidino, In the presence of a 10:1 ratio solution of dichloroethane/acetic
acld and the reaction mixture Is stired, at room temperature, for a time period between about
30 minutes to about 2 hours and a reducing agent, such as sodium cyanoborohydride is then
added o the mixture and the reaction s allowed to stir overnight at room temperatire; when
R and/or R" is/are hydrogen, the compound of formula VIl may further be reacted according
to the procedure in daim, to provide ureas, suifonamides, cyanoguanidinos, or amides.
6. The method of preparation of claim 1, wherein:
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wherein the compound of formula X is convertad to the coresponding compound of formula
XXXX according to the procedure in claim 1or the compound of formula X |s converted to the
cormesponding compound of formula JOX(IX accoarding to the procedure In claim 1.
§ 7. The method of praparation of claim 1, wherein:

rL
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wherein the amide compound of formula JOOXH is converted to the coresponding compound
of formula JOOG by reacting JOOUI with a (Co-Cs)hetsroary! Iithium reagent In the presence of
a polar aprotic solvent et a temperature betwsen about —100°C to room tempersture and the

5§ resuiting reaction mixture s stimed for a ime period between about 1 hour to about 24
hoursat a temperature between abotut —78°C to about 50°C.
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NUEVOS DERIVADOS DE PIPERAZINA

Antecedentes 1 venci

La presente invencidén se refiere a nuevos derivados de
piperazina, a procedimientos de uso y a composiciones
farmacéuticas que los contienen.

Los compuestos de la invencién son inhibidores potentes
y selectivos de la unién de quimiocinas a su receptor CCR1,
que se encuentra en células inflamatorias e inmunomoduladoras
(preferiblemente leucociteos y linfocitos). El receptor CCR1
algunas veces también se denomina receptor CCCKRl. Estos
compuestos también inhiben la quimiotaxis inducida por MIP-la
{y las quimiocinas relacionadas que se ha demostrado que
interaccionan con CCR1 (por ejemplo, RANTES y MCP-3)) de las
células THP-1 y los leucocitos humanos y son potencialmente
Gtiles para el tratamiento o prevenciSn de enfermedades
autoinmunes (tales como la artritis reumatoide, la diabetes
de tipo I (de comienzo reciente), el lupus, la enfermedad
inflamatoria del intestino, la neuritis 6ptica, la psoriasis,
la esclerosis miltiple, la polimialgia reumitica, la uveitis
vy la vasculitis), afecciones inflamatorias agudas y crénicas
(tales como la osteocartritis, el Sindrome del Distrés
Respiratorio de aciultos, el Sindrome del Distrés Respiratorio
de la infanéia, la lesién de reperfusién de isquemia y la
glomerulonefritis), afecciones alérgicas (tales como el asma

Y la dermatitis atépica), infecciones asociadas con
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inflamacién (tales como una inflamacién virica (incluyendo
la influenza y la hepatitis) y Guillian-Barre), bronquitis
crénica, xeno-trasplantes, rechazo del trasplante de tejidos
(crénico y agudo)}, rechazo de trasplantes de Srganos (crénico
Yy agudo), aterosclerosis, reestenosis, infectividad por VIH
(uso de co-receptores) y enfermedades granulomatosas
(incluyendo sarcoidosis, lepra y tuberculosis) y secuelas
asociadas con ciertos cénceres tales como el mieloma
miltiple. Los compueetos de esta serie también pueden limitar
la produccién de citocinae en sitios inflamatorios,
incluyendo pero sin limitacién TNF e IL-1, como consecuencia
de la reduccién de la infiltracién de cé&lulas, proporcionando
efectos beneficiosos para enfermedades asociadas a TNF e IL-
1, incluyendo 1la insuficiencia cardiaca congestiva, el
enfisema pulmonar o 1la disnea asociada con el mismo,
enfisema; VIH-1, VIH-2, VIH-3; citomegalovirus (CMV),
adenovirugs y virus del Herpes (Herpes =zoster y Herpes
gimplex). También pueden proporcionar efectos beneficiosos
para las secuelas asociadas con infecciones cuando tales
infecciones inducen la producci6n de citocinas inflamatorias
perjudiciales talea como TNF, por ejemplo, meningitis
fingica, lesiones de tejidos de 1las articulaciones,
hiperplasia, formacién de pannus y resorcién &sea, artritis
paoridtica, insuficiencia hepitica, meningitis bacteriana,

sindrome de Kawasaki, infarto de miocardio, insuficiencia



10

15

20

25

At
BY

3
hepitica aguda, enfermedad de Lyme, chogue séptico, céncer,
traumatiemo y malaria.

MIP-la y RANTES son péptidoe quimiotécticos solubles
(quimiocinas) que se producen por células inflamatorias, en
particular, por 1los linfocitos CD8*, 1los 1leucocitos
polimorfonucleares (PMN) y loe macréfagos, J. Biol, Chem.,
270 (30) 29671-29675 (1995). Estas gquimiocinas actian
induciendo la migracién y activacién de células inflamatorias
e inmunomeduladoras clave. Se han encontrado niveles elevados
de quimiocinas en el ligquido sinovial de pacientes con
artritis reumatoide, de pacientes con rechazo crénico y agudo
de trasplantes de tejidos y en las secreciones nasales de
pacientes con rinitis alérgica después de la exposicién al
alergeno (Teran, y col., J. Immunol., 1806-1812 (1996), y
Kuna y col., J. Alle lin., Immuneol. 321 (1994)). Los
anticuerpos que interfieren <con la interaccién de
guimiocina/receptor mediante la neutralizacién de MIP-la o©
rotura de genes han proporcionado una evidencia directa del
papel de MIP-la y RANTES en la enfermedad, al limitar el
reclutamiento de los monocitos y loe linfocitos CD8+ (Smith
ycol., J. Imnunol, 153, 4704 (19594) y Cook et_al., Science,
269, 1582 (1995)). Estos datos juntos demuestran que los
antagonistas del receptor CCR1 serian un tratamiento eficaz
de varias enfermedades basadas en el sistema inmune. Los

compuestos descritos son antagonistas potentes y selectivos
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del receptor CCR1.
Resul la Invenci
La presente invencién también se refiere a un compuesto

de f£6rmula

), (Fl2 R"),

e (Y), \/@

(R‘),

o a una sal farmacéuticamente aceptable del mismo; en la que
es 1, 2, 3, 4 6 5;

a
bes 0, 1, 2, 3 6 4;

¢]

es 0 6 1;

o N

es 1, 2, 3, 4 6 5;

ees 0 6 1;

j es 1, 2, 3 6 4;

X es C(0), C(S) o CHy;

Y es CH;, o 8i e es 0, Y es CHR'! siendo R® hidrégeno,
arilo (Ce-Cy) o NRR';

Z es ox{geno, NR®? o CRURE;

cada R!' 8e @selecciona independientemente entre
hidrégeno, hidroxi, hidroxisulfonilo, halo, alquilo(C;-Cq),
mercapto, mercaptoalquilo(C,-Ce), alquil (C;-C¢) tio, alquil (C,-
Cq)sulfinilo, alguil (C,-C4)Bulfonilo, alguil (C,;-
Cs) ticalquilo (C,-Cq) , alquil (C,-C,)sulfinilalquilo(C,-Cy) ,

alquil (C,-C4) sulfonilalquilo(C,-Cs) , alcoxi (C,-C¢), ariloxi (C4-
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Cu) » haloalquilo(C,-GC,), trifluorometilo, formilo,
formilalquilo(C,-C) , nitro, nitroso, ciano, aril (Cg-
Co) alcoxi (C-C) , haloalcoxi (C,-C) , trifluorometoxi,
cicloalquilo{Cy-C,), cicloalquil (C;-Cy)alquilo (Cy,~Cy) ,
hidroxicicloalquil (C;-Cy) alquilo (C,-Cy) , cicloalquil (C,-
Cy)amino, cicloalquil (Cy-Cy)aminoalquilo(C,-Cq) .,
(cicloalquil (C;-C;)) (alquil (C,-C4) ) amino, (cicloalquil (C,4-
C,) (alquil (C,-C4) aminoalquilo (C,-C) , cianocalquilo(C;-C;) ,

alquenilo(C,-C;), alquinilo(C;-C;), arilo{Cs-Cp), aril(Ce-
Cw) alquilo (C,-C) , aril (Ce-Cyp) alquenilo(C,-C) , hidroxi-
alguilo (C,-Cg), hidroxiaril (C4-Cpp)alquilo(C,-Cq),
hidroxialquil (C,-C4) ticalquilo(C,-Cs) ,hidroxialquenilo (C,-Cq) ,
hidroxialquinilo(C;-C) , alcoxi (C,-Cs) alquilo (C,-Cs) , alcoxi (C)-
Cs) aril (C4-Cyp) alquilo (C,-Cy) , ariloxi (Cg-Cy) alquilo (C,-C) .
aril (C4-Cyjp) alcoxi (C;-C¢) alquilo (C;-C,) , amino, alquil (C,-
Cg)amino, (alquil (C,-Cg))amino, aril({Cs-Cyp)amino, aril (Ce-

Cio) 2lquil (C,-C4) amino, aminoalgquilo (C,-Cq) , alquil (C,-

Cs) aminoalquilo (C,-Cq) , {alquil (C,-Cs) ) ;aminoalquilo (C,-C) ,
hidroxialquil (C,;-Cs)amincalquilo (C,-Cy), aril (Cg-
Cyo) aminoalgquilo (C,-Cy), arilo (Cg-Cyp) . algquil (C,-

C¢) aminoalquilo(C,-Cs) , alquil (C,-Cs) carbonilamino, (alquil (C,-
Cs)carbonil) (alquil (C,;-C4))amino, alquil (C,-
C¢) carbonilaminoalquilo{C,;-Cq), (alquil(cC,-
Cy) carbonil) (alquil {C,-C¢) ) aminoalquilao (C,-Cq) , alecoxi (C-

Cs) carbonilamino, (alcoxi (C,-Cg) carbonil)alquil (C,-C¢) amino,

&
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alcoxi (C,-C¢) carbonilaminoalguilo (C,-Cq) , {(alcoxi (C,-

6

Cg) carbonil) (alquil (C,-C4) ) amino-alquilo(C,~Cq), alcoxi (C,-
Cs) carbonileo, aril (C¢-Cyy)alcoxi (C,-Ce) carbonilo, alquil (C,-
C¢) carbonilo, alquil (C,-Cg)carbonilalquilo(C,-C¢), aril (C4-
Cu) carbonilo, aril (C4-Cy) carbonilalquilo (C,-C,) , aril (C,-
Cio) alquil (C;-C4) carbonilo, arll (C4-Cpp)alguil (C,-

C¢) carbonilalquilo(C,-Cq), carboxialquilo(C;-Cs), alcoxi(C,-

Cs) carbonilalquilo(C,-Cq), aril (C¢-Cpp)alcoxi{C,-
Ce¢) carbonilalquilo (C,-C,), alcoxi(C,-Cs)alquil (C,-
Cy¢) carboniloxialquilo (C,-C4) , aminocarbonilo, alquil (C,-

Ce) aminocarbonilo, (alquil (C,-GC,)),aminocarbonilo, aril (C,-

Cy,0) aminocarbonilo, aril (Cg-Cypp) @alquil (C,-C4) aminocarbonilo,
aminocarbonilalquilo(C,-C4), algquil(cC,-
C¢elaminocarbonilalgquilo(C,-Cq), (alquil (cC,-
C¢) Jjaminocarbonilalquilo(C,-C,), aril (Cg-
Cijg) aminocarbonilalquilo (C,-C4), alquil(cC,-

Ce) aminocarbonilalquilo(C,-Cs) , amidino, guanidino, ureido,
alquil (C,-Cs)ureido, (alquil (C,-Cg)),ureido, ureidoalquilo(C,-
Cy) ., alguil (C,~Cg¢) ureidoalquilo(C;-C,), (alquil (C,-
Cs) Jjureidoalguilo (C,-Cq4), heterocicloalquilo (C,;-Cs),
heterocarilo(C,;-Cy), heterocicloalquil (C;-Cy)alquilo(C,-Ce) vy
heteroaril (C,-Cy) alquilo (C;-Cy) ;

cada R? y R? se selecciona independientemente entre oxo,
halo, alquilo(C,-Cs), cilcloalquilo(C,-Cs), cicloalquil (C,-

Cglalquilo (C,-Cy) , cicloalquil (Cy-C;) aminoalquilo(C,-C,) ,
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cicloalquil (Cy-Cg)alquil (C,-C4) aminocalgquilo (C,-Cq),
haloalquilo(C,-Cq) , alquenilo(C,-C), alquinilo (C;-C,),
arilo (Cg-Cyp} ., aril (Ce-Cpplalquilo (C,-Cq) , aril (Cg-
Cio) @alquenilo (C,-Cq), H-C(0) -, H-C(0) -alquilo (C,-Cs) ,
hidroxialquilo (C,-C,), hidroxialquenilo (C;-Cq),
hidroxialquinilo(C;-Cq) , hidroxiaril (C4-Cy) alquilo(C,-C,) ,
hidroxicicloalquil (C;-Cy) alquilo(C,-Cy) , tiocalquilo(C,-C,) ,
cianoalquilo(C,-C4) , haloalquil (C,-C4) carbonilaminoalquilo (C,-
Cq) . alcoxi (C,-Cg) aril (C4-Cie) alquilo (C-Cq) , alcoxi (C,-
Cs)alquilo(C)-Cy) , ariloxi (Ce-Ci) alquilo (C,-Cq) , aril (Cq-
Cio) alcoxi (C,-Cg) alquilo {C,-Cs) , alquil (C;-C,) ticalquilo (C,-C),
algquil {(C|-C¢)aulfinilalquilo(C,-Cq), alquil (c,-
Cs)sulfonilalquilo(C,-C4), hidroxialquil(C,-C4)tiocalquilo(C,-
Ce) . aminoalquilo (C,;-Cq) , alquil (C,~Cs) aminoalquilo(C,-Cq) ,
(alquil (C,-C¢) ) ;aminoalquilo (C)-Cq) , aril (C¢-Cyg) aminoalquilo(C,-
Ce)» aril (Ce-Cyp)alquil (C|~-Cy) aminocalquilo (C,-Cs), alquil(C,-
C¢) carbonilaminoalquilo (C,-C¢) , azidoalquilo (C,-Cq),
aminocarbonilaminoalquilo (C,-Cq4) ., alquil(c,-
C¢) aminocarbonilaminoalquilo (C¢,-C¢) ., (algquil (¢C,-
Cq) )aminocarbonilaminocalquilo (C,-C) , alcoxi(C,-
Cs¢) carbonilalquil (C,-C¢) aminocarbonilaminoalquilo(C,-Cq) ,
alcoxi (C)-Cy) carbonilaminoalquilo (C,-C) , hidroxialquil (C,-
C¢)aminoalquilo(C,-C¢), ariloxi (C4-Cipplalquil (C,-
C¢) carboniloxialquilo(C,-C,) ., alcoxi (C;-Cg¢)alquil (C,-

Ce) carboniloxialquilo (C,-Ce) , aril (Ce-Cyg) alcoxi (C,-Cy) alquil (C,-

q1
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C,) carboniloxialquilo(C,-Cs), alquil (C,-C¢) carbonilo, alquil (C,-

Ce) carbonilalquileo(C,-Cs), carboxi, alcoxi(C,-C¢)carbonilo,
aril (C¢-Cjp) alcoxi (C,-C4) carbonilo, aril (C4-Cjp) alquil (C,-
Cg¢) carbonilo, aminocarbonilo, alquil {(C,-C,)aminocarbonilo,
{alquil (C,-C¢) ) ;aminocarbonilo, aril (Cg~Cyp) aminocarbonilo,

aril (Cy-Cjg) alquil (C,-C4) aminocarbonilo, carboxialquilo (C,-Cq) ,

alcoxi (C,-C4) carbonilalquilo (C,-Cs) , aril (Ce-Cy) alcoxi (C,-
C¢) carbonilalquilo (C,-Cy), aminocarbonilalquilo{C,-Cq),
alquil (C;-Cs) aminocarbonilalquiloe (C,-C,), (alquil (C,-
Cs) }gaminocarbonilalguilo (C,-C4}, aril (C4-
Cp) aminocarbonilalquilo (C-C,) , aril (C4-Cig)alquil (C,-
Cs) aminocarbonilalquilo (C;-Cg) , aril (C4-Cip) sulfonilo,
heterocicloalquilo (C,-Cy), heterocarilo (C;-Cy),
heterocicloalquil (C,-Cy) alguilo (C,-Cg), heteroaril (C,-

Co)alquilo(C,-Cs) o R¥RWN-alquilo(C,-C¢), siendo cada uno de R“
Yy RP®, independientemente, alquilo{(C;-C;) o alquil(c,-
Cs) carbonilo;

R' es (R%)((R%),arilo(Ce-Cy), (R®)((R®) ,cicloalquilo(Cy-Cy),
(R%) ;(R?) yheteroarilo (C,-Cy) 0 (R%) ((R") jheterocicloalquilo (C,-Cy) ,

siendo £ 1, 2, 3 6 4; y

Biendo g y h independientemente 0, 1, 2 6 3;

RS es de uno a tres grupos seleccionados
independientemente entre heterocicloalquil (C,;-Cy) carbonilo,
heteroaril (C;-Cy) carbonilo, hetercaril (C;-Cg)alquil (C,-

Cq) aminocarbonilo, heterocicloalquil (C,-Cy) alquil (C,-
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Cg) aminocarbonilo, alquil (C,-Cs) sulfonilaminocalquil (C,-
Cs) aminocarbonilo, ureidoalquil (C,-C4) aminocarbonilo,

alquil (C,-Cq) ureidoalquil {C,-C¢) aminocarbonilo, (alquil (C,-
C¢) )ureidoalquil (C,-C¢) aminocarbonilo, haloalquil {C,-
Cs) aminocarbonilo, aminosulfonilalquil (C,-C4) aminocarbonilo,
alguil (C,-C4) aminosulfonilalquil (C,-C4) aminocarbonilo,
alquil (C,-Cy) sulfonilaminoalquil (C,-Cq) carbonilamino,
cianoguanidinocalquil (C,-C4) carbonilamino, alquil {(C,-
Cg¢) cianoguanidinoalquil (C,~C¢) carbonilamino, (alquil (C,-

Cs) )zcianoguanidinoalquil (C,-C4)carbonilamino,

aminocarbonilalquil (C;-C¢) carbonilamino, heteroaril (C,-
Cy) alquil (C,-C4) carbonilamino, heterocicloalquil (C,-
Cy)alquil (C,;-C4) carbonilamino, aminosulfonilalquil (C,-

C¢) carbonilamino, hidroxialquil (C;-C¢) ureido, aminoalquil (C,-
Cs)ureido, alquil (C;-C4)aminoalquil (C,-C)ureido, {alquil (G-
Ce) }zaminoalquil (C,-C4lureido, heterocicleoalquil (C,-
Cg)alquil (C,-Cs)ureido, heteroaril (C,-Cy)alquil (C,-Cy)ureido,
aminosulfonilalquil (C,-C¢) ureido, aminocarbonilalquil (C,-
C¢) ureido, alquil (C,-C4) aminocarbonilalquil (C,-C,) ureido,
(alquil (C,~-Cq4) );aminocarbonilalquil {C,-C4)ureido,
acetilaminoalquil (C,~-Cq) ureido, (acetil) (alquil (C,-
Cs) ) amninoalquil (C,-Cg)}ureido, haloalquil (C,-Cq) sulfonilamino,
aminoalquil (C,-C4) sulfonilamino, alquil (C,-C,) aminoalquil (C,-
Cs)sulfonilamino, (alquil (C,-C4) )aminoalquil {(C,-

Cs) sulfonilamino, acetilaminoalquil (C,-Cs) sulfonilamino,
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(acetil) (alquil (C,-C4) ) aminoalquil (C,-C4) sulfonilamino,
ureidoalquil (C,-C¢) sulfonilamino, alquil (C;-Cg)}ureidoalquil (C,-
C¢) sulfonilamino, (algquil {(C;-C4) ;) ureidoalqguil (C,-
C¢lsulfonilamino, alquil (C,-C4) sulfonilaminoalquil (C,-
Cs) Bulfonilamino, ciancguanidincalquil (C,-C,)}esulfonilamino,
alquil (C,-C4) cianoguanidinoalguil (C,-C¢) sulfonilamino,
(alguil {C,-C4) };cianoguanidinocalquil (C,-C4) sulfonilamino,
aminocarbonilalquil (C,-C4) sulfonilamino, alcoxi (C,-
Cslcarbonilamincalquil (C,-C4)Bulfonilamino,
aminosulfonilamino, alguil (C,-C4) aminosulfonilamino,
(alquil (C,-C4) };aminosulfonilamino, aminocarbonilalquil (C,-
Ce)-aminoalquil (C,-C¢) sulfonilamino, heterocicloalquiloxi (C,-
Cy) carbonilalminocalquil (C,-C4) sulfonilamino,heterocariloxi (C,-
Cy) carbonilaminoalquil (C,-Cs) sulfonilamino, cianoguanidino,

alquil (C,-C4) cianoguanidino, (alquil (C,-C,) ),cianoguanidino,

heterocicloalquil {(C,-Cy) cianoguanidino, heterocaril (C,-
Cy) cianoguanidino, heterocicloalquil (C,-Cg) alquil (C,-
Cs) cianoguanidino, hetercaril (C;-Cy)alquil {(C,-

Cy) cianoguanidino, aminoalquil (C,-Gg) cianoguanidino, alquil (C,-
Cs) aminoalquil {(C;-C¢) cianoguanidino, (alquil (C,-
C¢) ) ;aminecalquil (C,~C) cianoguanidino, aminocarbonilalquil (C,-
C¢) cianoguanidino, alquil (C,-C4) aminocarbonilalquil {C,-
Cs;) cianoguanidino, (alquil (C,~C4) ) aminocarbonilalquil (C,-
C,) cianoguanidino, aminocarbonilalquil (C,-Cs) amino, alquil (C,-

Cs)sulfonilaminoalquil (C,-Cq)amino, alcoxil(cC-
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Cs) carbonilaminoalquil (C,-Cs) amino,

aminosulfonilalquil (C,-

Cq) amino, hetercaril {(C,-Cy)algquil (C;-C4) amino,

acetilaminoalquil (C,-C4)amino,

(acetil) (alquil (C,-

Cs) ) aminocalqguil (C,-C4) amino, alcoxi (C,-C4) carbonilalquil (C;-

C¢) aminoalquilo (C,-Cq) , cianoalquil (C,-C4) aminoalqguilo,

aminocarbonilalquil (C,;-C4)aminoalguilo(C,;-Cq¢),

acetilaminoalqguil (C;-Cgs)aminoalgquilo(C,;-C4),

(acetil) (alquil (C,-C4) ) aminoalquil (C,~C4) aminoalquilo (C,~Cy) ,

alcoxi (C,-C¢) carbonilaminoalquil (C,-Cy) aminoalquilo (C,~-C,) ,

heterocicloalquiloxi (C;~Cy)carbonilaminoalquil (C,-

C¢)aminoalguilo(C,-C4),

hetervcariloxi (C,-

Cy)carbonilaminoalquil (C;-C4)aminoalquile (C;-C,),

cianoguanidinocalquil (C,-Cs) aminoalquilo (C,-Cq) , alquil (C,-

Cg¢) cianoguanidinoalquil (C,-Cs) aminocalquilo (C,-Cg) , (alquil (C,-

Cs) ) ;cianoguanidinoalquil (C,-Cg} aminoalquilo (C,-Cs) , alquil (C,-

Cs)Bulfonilaminoalquil (C,-C4) aminocalquilo (C,-Cq4),

ureidoalquil (C,-Cs) aminocalgquilo (Cy-Cy) , algquil (C,-

Cs) ureidoalquil (C;-Cg¢) aminoalquilo (C,-C,) , (alquil (C,-

Ce) }qureidoalgquil (C;-C4)aminocoalquilo(C,-Cq) .,

aminocarboniloxialgquil (C,-C4) aminocalguilo (C,-Cy),

aminocarbonilalquil (C,-C4) carbonilaminoalquilo(C,-Cy) ,

alquil (C,-C,) aminocarbonilalquil (C,-Cs) carbonilaminoalquilo (C;-

Cs) (alqgquil (C,-Cg4) );aminocarbonilalquil{(C,-

Ce) carbonilaminoalquilo (C,-Cg),

C¢) carbonilaminoalquilo (C)-Cq) ,

aminosulfonilalquil (C,-

heterocicloalquiloxi (C,-
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C,) carbonilaminoalquilo (C,-Cq), cianoguanidinoalquil (C,-
C¢) carbonilamincalquilo (C,-Cq) ., cianoalquil (C,-
C¢) carbonilaminoalquilo (C,-C,), aminoaldguil (C,-
Cs)aminocarbonilaminoalquilo (C,-Cy), alquil (C,-

Ce¢) aminoalquil (C;-C¢) aminocarbonilaminocalquilo (C;~-Cy) ,
( (alguil (C,-Cy) };aminoalquil (C,-Cs) aminocarbonilaminocalquilo (C,-
Ce) , hidroxialquil (C,-C4) aminocarbonilamincalquilo (Cy-C) ,
aminocarbonilalquil (C,-C4) aminocarbonilaminoalquilo (C,-C,) ,
alquil (€;,~-C¢)carbonilaminoalquil({(cC,-
Cs) aminocarbonilaminoalquilo (C,-C4) ., alquil (C,-
C,) sulfonilamincalquil (C,-GC,) aminocarboﬁilaminoalquilo (C;-Cs) ,
alcoxi(C,-Cgq)carbonilamincalguil (C,-
Cs) aminocarbonilaminoalquilo (C,-C,) , heterocicloalquiloxi (C;-
Cy) carbonilaminoalquil (C,-Cs) aminocarbonilaminoalquilo (C,-Cq) ,
heterocariloxi(C;~Cy)lcarbonilaminocalguil(C,-
C,) aminocarbonilaminoalquilo(C,-C), heterocicloalquil (C,-
Cy) alquil (C-Cy) aminocarbonilaminoalquilo (C,-C,) , heteroaril (C,-
Cg¢)alguil (C,-C4)aminocarbonilaminocalquilo (C,-Cy) .,
ureidoalquil (C,-C4¢)ureidoalquilo(C,-Cq), alquil {C,-
C¢)ureidoalquil (C,-C¢)ureidoalilquilo (C,-C4), (alquil (C,-
Ce¢) Jureidoalguil (C,-Cglureidoalquilo(C,;-C4),
cianoguanidinoalquil (C,-Cg) ureidoalquilo (C,-Cs) , haloalquil (C,-
C¢) Bulfonilaminoalquilo(C,-Cy), aminoalqguil (C,-
Cg) sulfonilaminoalquilo (C,-C,) ., alquil (C,-C4) aminoalquil (C,-

Cy) sulfonilaminoalquilo (C;-C¢) , (alquil (C,-C,)),aminoalquil (C,-
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Cs) sulfonilaminoalquilo (C,-Cq) , acetilaminoalquil (C,-
Cy) sulfonilaminoalquilo (C,-Cs), (acetil) (alquil (C,-

Ces))aminoalquil (C,-C4) sulfonilaminocalgquilo{(C,-C4},
ureidoalquil (C,-C;) sulfonilaminoalquilo(C,-GC,) , alquil (C,-
Cs) ureidoalquil (C,-Cy) sulfonilaminoalquilo (C,-C¢), (alquil (Cy-
Ce) )jureidoalquil (C,-C¢) sulfonilaminoalquilo (C,-Cq) , alquil (C;-
Ce¢) Bulfonilaminoalquil (C,-C¢) sulfonilamincalquilo (C,-Cq) ,
cianoguanidinoalquil (C,-C4) sulfonilaminoalquilo (C,-C,),
algquil (C;-C4) (cianoguanidino)algqguil(C,-
Cs)Bulfonilaminoalgquilo (C,-Cq) ., (alguil (C,-
Cs) ) a(cianoguanidine)alquil (C;-Cs) sulfonilaminoalquilo {C;-C,) ,
aminocarbonilalquil (C,-C¢) sulfonilaminoalquilo(C,-C,),
alcoxi (C,-C4) carbonilaminoalquil (Cy-C) sulfonilaminoalquilo (C,-
Ce) » heterocicloalquiloxi (C;-Cg) carbonilaminoalquil (C,-
Cs)Bulfonilaminoalquilo(C,-Cq), . heterocariloxi (C,-
Cy) carbonilaminoalquil (C,-Cy) sulfonilaminoalquilo (C,-C,) ,
aminosulfonilaminoalgquilo(C,-C4), alquil(c,-
Cs)aminosulfonilaminoalquilo {(C,-C¢) . (algquil{C,-
C¢) )aminosulfonilaminoalguilo(C,-C,),
cianoguanidinoalgquilo{(C;-C4}), alquil(cC,-
Cy) (cianoguanidino)alquilo(C,-Cq) ., (alquil {(C,-
Ce) )2 (cianoguanidino) alquilo (C,-Cq) , heterocicloalquil (C,-
C,) (cianoguanidino)alquilo{C,-C4), heterocicloalquil (C;-
Colalquil (C,-Cq4) (cianoguanidino)alquilo (C,-Cq),

heterocicloalquil (C;-Cy) (cianoguanidino)amino, heteroaril (C,-
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C.) {(cianoguanidino)alquilo{C,-Cy}, aminoalquil (C,-
Cs) (ciancguanidino)alquilo(C,-Cs) ,alquil (C,-C,) aminoalquil (C,-
Cq¢) (cianoguanidino)alquilo (C;-Cq) ., (alquil{cC,-
Ce) }jaminoalquil (C,-C,) (cianoguanidino)alquilo(C,-C) .
aminocarbonilalquil (C,;-Cs) (cianoguanidino)alquilo (C,-C,) ,
alquil (C;,-Cgq)aminocarbonilalquil (C,-
Ce¢) (cianoguanidino)alquilo (C,-Cy) . (alquil (C;-Cq)) ;-
aminocarbonilalquil {C,-C;) (cianoguanidino}lalquilo(C,;-C,),
aminesulfonilo, alquil (C,-C¢) aminosulfonilo, (alquil (C,-
Cs) );aminosulfonilo, heterocicleoalquil {C;-Cy) sulfonilo,

aminoalquil {C,-C4) aminosulfonilo, alquil (C,-C,) aminoalquil (C,-

Cs) aminosulfonile, (alquil (C,-C¢) )aminoalquil (C,-
Cs) aminosulfonilo, heteroaril (C,-Cy) aminosulfonilo,
hidroxialquil (C,-Cs) aminosulfonilo, alcoxi (C,-C4) alquil (C,-
Cq¢) aminosulfonilo, ureidoalgquil (C,~C4) aminosulfonilo,

algquil (C,-Cs) ureidoalquil {C,-C¢) aminosulfonilo, {alquil (C,-
Cs) )qureidoalquil (C;-C4) aminosulfonilo, alquil (C,-
Cs) Bulfonilaminoalquil (C,-C;) aminosulfonilo, alcoxi (C;-
Cs)carbonilaminoalquil (C,-C4)aminosulfonilo,
heterocicloalquiloxi (C;-Cy) carbonilaminoalquil (C,-
Ce¢) aminosulfonilo,heterocariloxi (C;-Cy) carbonilaminoalquil (C,-
C¢) aminosulfonilo, aminocarbonilalquilo(C,~C) aminosulfonilo,
cianoquanidinoalquil (C,-Cs) aminosulfonilo, heteroaril (C,-

Co)alguil (C,-C4) aminosulfonilo, heterocicloalquil (C,;-
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independientemente entre hidr6geno, hidroxi,
hidroxisulfonilo, halo, alquilo(C,-Cq) ., mercapto,
mexrcaptoalquilo{C,-Cq) , alquiltio(C,-C,), alquil (C,-

C¢)sulfinilo, alquil({C;-C¢)sulfonilo, aril (Ce-Cp)sulfonilo,
alquil (C,-Cq) ticalquilo (C,-Cs) , alquil (C;-Cq¢)sulfinilalquilo(C,-
Cs) » alquil (C,-Cs)Bulfonilalquilo(C,-Cs) , alcoxi (C;-Cq),
hidroxialcoxi (C,-C), ariloxi (C¢~Cig) , haloalquilo(C,-C,) ,
trifluorocalquilo(C,-Cs), formilo, formilalquilo(C,;-C4) , nitro,
nitroso, ciano, aril{Cs-Cy,)alcoxi(C,-Cs), haloalcoxi (C,-Cy),
trifluorcalcoxi (C,-Cs), aminoalcoxi (C;-C4), cicloalquilo(C,-
Cio) » cicloalquil (C3-Cjp)alquilo(C,-Cs) , hidroxicicloalquil (Cy-
Cip) alquilo(C,-Cs), cicleoalquil (Cy-Cy) amino, cicloalquil (GC;-
Co) aminoalquilo (C;-Cq) , cianocalquilo(C,-Cs), alquenilo(C,-C,),
alquinilo (C,-C,) , arilo (Cg-Cyp) , aril (Ce-Cyo) alquilo(C,-Cq) ,
aril (C4-Cyo) algquenilo (C;-Cq) , hidroxialquilo (C,-Cq),
(hidroxi)aril (Cy-Cy) alquilo(C,-GC) , {alquil {C,~Cg) amino)aril (Cg-
Cpo) alquilo (C,-Cq) , hidroxialquil (C,-C¢) ticalquilo (C;-C) .
hidroxialgquenilo (C,-Cq), hidroxialquenilo (C,-Cq),
hidroxialquinilo(C;-C4) , alcoxi (C-Cs) alquilo (C,-C) , alcoxi (C)-
Cs) aril (C4-Cjp) alquilo(C;-Cs) , ariloxialquilo(C,-Cq), aril (Cs-
Cyo) alcoxi (C;-Cg) alquilo (C,-C) , amino, alquil (C,-Cy) amino,
(alquil (C,-Cg) );amino, aril (C4-Cip) amino, aril (Cy-Cjp)alquil (C,-
Cg) amino, aminoalquil (C,-C4) amino, heterocicloalquil (C;-

Cy) amino, heteroaril (C,-Cy) amino, cicloalquil (Cy-C,g) (alquil (C;~
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C¢) ) amino, alquil (C,-C¢) carbonilamino, alcoxi (C,-
Cg) carbonilamino, alquenil (C,-Gg) carbonilamino, cicloalquil (GC,-
Ciplcarbonilamino, aril (C4-Cig)carbonilamino,
heterocicloalquil {C,-Cy) carbonilamino, haloalquil (C,-
C,) carbonilamino, alcoxi (C;-C¢) alquil (C,-C4) carbonilamino,
alcoxi (C,-Cq) carbonilalquil (C,-C4) carbonilamino, (alquil (C,-
C¢)carbenil) (algquil (C;-C¢))amino, (alcoxi(C,-
Ce) carbonil) (alquil (C,-C¢) ) amino, alquil (C,~Cg) sulfonilamino,
aminoalquilo (C,-Cq) , algquil (C,-C4) aminoalquilo (C,-C,) ,
{alguil (C,-C¢) );aminocalgquilo (C,-Cy) , hidroxialquil (C,-

Cy) aminocalquilo {C,-Cs) , aril (C4-Cjp) aminoalquilo (C,-Cq) , aril (Cy-

Cihp)algquil (C,-Cq) aminoalguilo(C,-C4), alguil (C,-
Cys)carbonilaminoalquilo(C,;-C4), aril (Cy-
Ciec)carbonilaminocalgquilo (C,;-C4), (alquil(c,-

Cs) carbonil) (alquil (C,~C4) ) aminoalquilo (C,-C,) ,cicloalquil (Cy-
Cio) (3alquil (C,-Cy) )aminoalgquilo (C;-C,4), alcoxi (C,-
Cy) carbonilaminoalquilo (C,-C4) ,alcoxi (C,-C4) carbonilalquil (C,-
Cs)carbonilamincalquilo(C,-C4), (alcoxilC,-
C¢) carbonil) (alquil (C,-C4) ) amincaiquilo (C,-Cg) , alquil (C,-
Cs)sulfonilaminocalguilo(C,-C4) ., (alquil (C,-
Ce¢) 8ulfonil) (alquil (C,-C4) ) aminocalquilo (C,-C), aril (C4-
Cig) sBulfonilaminoalgquilo {(C,-C¢), (aril (C,-
Cio) Bulfonil) (alquil (Cy-C¢))aminoalgquilo{C,-Cy),
heterocicloalquil (C,-Cy) aminoalgquilo (C,-Cg4} , heteroaril (C,-
C,)aminoalquilo(C,-Cg) , alcoxi (C,-Cg) carbonilo, aril (Cs-
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Cyo) carbonilo, aril (C4-Cpo)alquil (C,-C4) carbonilo,
hidroxialcoxi (C,-C¢) carbonilo, alcoxi (C,-Cs)carbonilalquilo(C,-
Ce) » aril (C4-Cjg) alcoxi (C;-C4) carbonilalquilo (C,-Cy) , alcoxi (C)-
C¢)alquil (C,-Cy) carboniloxialquilo (C;-Cq) , (alquil (C,-
Cs) Jiaminocarboniloxialquilo (C,-Cq), alquil (C,-
Cs) carbonilalquilo(Cy-Cie) , aril (C4-Cyg) carbonilalquilo(C;-Cy),
aril (C4-Cjo) alquil {C,-Cy) carbonilalquile(C,-C4) , aminocarbonilo,
alguil (C,-Cs) aminocarbonilo, (alquil (C,-Cy) };aminocarbonilo,
aril (C¢4-Cip) aminocarbonilo, aril (C4-Cp)alquil (C,-
Cs) aminocarbonilo, (aminocarbonilalquil (C,-C,))aminocarbonilo,
alquil (C,-C4) aminocarbonilalquil {(C,-Cs) aminocarbonilo,
alcoxi(C,-Cy)carbonilalquil (C,-C4) aminocarbonilo,
(aminoalquil (C;-C4) ) aminocarbonilo, (hidroxialquil (C,-
Ce¢) aminocarbonilo, aminocarbonilalquilo{C,-Cs), alquil(C,-
Cs) aminocarbonilalquilo (C;-C,), (algquil (C,-
Cs) )aminocarbonilalquilo{(C,-C4), aril (Cy4-
Cip) aminocarbonilalquiloe (Cy-C) , aril (Cs-Cy)alquil (C,-
Ce) aminocarbonilalquilo(C,-C,) , amidino, hidroxiamidino,
guanidino, wureido, alquil(C,-C¢)ureido, aril (C4-Cy)ureido,
(aril (C4-C,q) ) ureido, aril (C¢-Cjp) alquil (C,-C4) ureido,
haloalquil (C,-Cs)ureido, (alquil (C,-Cq)) (axril (Ce-Cyp) )ureido,
(alquil (C,-C4) ) jureido, haloalquil (C,-C¢) carbonilureido,
ureidoalquilo(C;-Cs), alquil {C,-Cg) ureidoalquilo(C;-C,) ,

(alquil (C,;~Cq) )jureidoalquilo (C,;-~Cq) ., aril (C4-
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Cip) ureidoalquilo (C,-C) , (aril (Cy-C)o) )sureidoalquilo (C,-C,) ,
aril (C4-Cpo) alquil (C,~C4) ureidoalquilo{C,-C), haloalquil (C,-
C¢) ureidoalquilo (C,-Cq) , (haloalquil (C,-C,) ) (alquil (C,-
Cs) Jureidoalquilo {C;-Cy) , (2lcoxi (C;-Cg¢) carbonilalquil (C,-
C¢) Jureidoalquilo {C,-Cq), glicinamido, alquil (C,-
Cs)glicinamido, aminocarbonilglicinamido, alcoxi (C,-
Ce) alquil (C,-C¢) carbonilglicinamido, (aminocarbonil) {alquil (C,-
C¢)Jglicinamido, {alcoxi (C,-C4) carbonilalguil (C4-
C,0) carbonil (alquil (C;-C4) )glicinamido, (alcoxi (C,-
Cs) ) carbonilaminoalquil (C,-C,) carbonil)glicinamido, aril (Cs-
Ci o) carbonilglicinamido, (aril (C4-Cyol carbonil) (alquil (C,-
Cg))glicinamido, (aril (C¢-Cjglaiquil (C,-
Cy) aminocarbonil)glicinamido, aril (C4-Cpplalguil (C,-
Cs) aminocarbonil) ( (alquil (C,-C4) Jglicinamido, aril (C,-
Cip) aminocarbonilglicinamido, (aril (C4-
Cio) aminocarbonil) (alquil (C;-C4))glicinamido,
glicinamidoalquilo (C~C) , alaninamido, alquil (C,-
Cs) alaninamido, alaninamidoalquilo(C,-C,), heteroarilo (C,-GC,),
heterocicloalquilo{(C,-C;), heteroaril (C;-Colalquilo(C,-Cs) vy
heterocicloalquil (C,-Cy) alquilo(C,-Cq) ;

R’ es de uno a tres grupos seleccionados
independientemente entre hidrégeno, hidroxi, halo,
alquilo(C,-Cs), alquil (C,-C¢)lsulfonilo, -aril (Cy-Cy) sulfonilo,
alcoxi (C,-C;) , hidroxialcoxi (C;-C,) , haloalquilo (C,-C),

formilo, nitro, ciano, haloalcoxi (C,~Cs), alquenilo(C,-Cq),
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alquinilo(C,-Cy) , arilo(Cy-Cyp) aril (Cg-Cyp) alquilo (C,-Cg),
amino, alquil (C,;-Cs)amino, (alquil (C,-C4) );amino, aril (Ce-
Cy) amino, aril (C4-Cyo) alquil (C,-C4) amino, alquil (C,-
Cs) carbonilamino, alcoxi(C,-C4)carbonilamino, alquenil (C,-
Cs) carbonilamino, cicloalquilcarbonilamino, aril (C4-
C) carbonilamino, haloalquil (C,-Cy) carbonilamino, alcoxi(C,-
Cy) alquil (C,-C¢) carbonilamino, alcoxi (C,-Cs) carbonilalquil (C,-
Cg) carbonilamino, (alquil (C,-Cs) carbonil) (alquil (C,-C4) ) amino,
{alcoxi (C,-Cg) carbonil) (alquil (C,-C4) }amino, alquil (C,-
C¢) Bulfonilamino, aminocalquilo (C,-C¢), alquil (C,-
Ce) aminoalguilo (C,-Cq) , (alquil (C,-C,) );aminoalquilo {C,-C4) .,
alguil (C,-C¢) carbonilaminoalquilo {(C,;-Cq), aril (C4-
Cip)carbonilaminocalqguilo (C,;-Cq), (alquil (C,-
Ce¢) carbonil) (alquil (C,-C4) ) aminoalquilo (C,-C) , alcoxi (C,-
Ce) carbonilaminoalquilo(C;-Cg) , alcoxi (C,-Cg) carbonilo, aril (Cs-
Ci) alcoxi (C,-Cg) carbonilo, alquil({C,-C4)carbonilo, aril{C4-
Cy,0) carbonilo, aril (C¢-Cjp)algquil (C,-Cq) carbonilo,
aminocarbonilo, alquil (C,-C,) aminocarbonilo, (alguil (C,-
Cs) );aminocarbonilo, aril (C4-Cpo) aminocarbonilo,
aminocarbonilalgquilo(C,-C4), alquil (C,-
C¢)aminocarbonilalquilo (C;-C4), (alguil(¢,-
C¢))aminocarbonilalquilo(C,-C4), aril (Cg-
Cio) aminocarbonilalquilo(C,-C4) , gquanidino, ureido, alquil (C,-
Cs)ureido, ureidoalquilo (C,-Cs) , alquil (C,-Cs) ureidoalquilo(C,-

Cs) Yy glicinamido;
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entre el grupo compuesto por hidrégeno, alquilo(C,-C,),
arilo(C4-Cy), aril (C4-Cj) alquilo(C;-Cg) , alquil (C,-C;) carbonilo,
alquil (C,~C,) carbonilalquilo (C,-Cg) , aril (Cs-Cy)alquil (C,-
Cs) carbonilo, aril (C4-Cy,y)alquil (C,-Cg) carbonilalguilo (C,-Cq),
aminocarbonilo, alquil {C,-C4) aminocarbonilo, (alquil (C,-
Cs) ) ;aminocarbonilo y alcoxi (C,-Cq¢) carbonilo; y

cada uno de R" y R? ge selecciona independientemente
entre el grupo compueseto por hidrégeno, algquilo{C,-C;),
arilo (Cy-Cjp) aril (Cy-Cyp) alquilo (C;-Cq) , hidroxi, alcoxi (C,-C,),

hidroxialquilo{C,-Cs), alcoxi (C,-Cg) alquilo (C,-Cq) , amino,

alquil {C,-C¢) amino, (alquil (C,-C¢) };amino, algquil (C,-
Cyq) carbonilamino, cicloalguil (C3-C4) carbonilamino,
cicloalquil (C;~Cg) alquil (C,-C4) carbonilamino, alcoxi (C,-
C¢) carbonilamino, alquil (C;-C4) sulfonilamino, aril (Cg-
Ciol carbonilamino, alcoxi (C,-Cg) carbonilalquil (C,-
Cs) carbonilamino, aril (C¢-Cjp) 2alquil (C,-C¢) carbonilamino,

(aril (C4-Cig)alquil (C,-Cg) carbonil) .(alquil (C,~-C¢) )amino,

alquil (C,-C4) carbonilamincalquilo(C,-C,) , cicloalquil (C,-
Cy)carbonilaminoalgquilo(C,-Cq), alcoxi(C,-
C¢) carbonilaminoalquilo (C;-C,), heterocicloaquil (C,;-
Cy) carbonilaminoalquilo (C;-Cq), aril (C4~Cyp) alquil (C,~
C¢) carbonilaminocalquilo {(C,-C4), heterocaril (C,-
Cy) carbonilaminoalquilo (C,-C), aril (C4-Cj) sulfonilamino,

alquil (C;-C4) Bulfonilaminoalquilo (C,-C4) , aminocarbonilamine,
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alquil (C,-Cq4) aminocarbonilamino, haloalguil (C,-
Ce¢) aminocarbonilamino, (alquil {C,;-C4) ) ,aminocarbonilamino,
aminocarbonilaminoalqguilo (C,;-C4), alquil (C,-
Cy) aminocarbonilamincalquilo (C,;-Cy) , {alquil (C,-
Cs) ) aminocarbonilaminoalquilo{(C,-Cy), haloalquil (C,-
Cs) aminocarbonilaminoalquilo (C,-Cq) , aminoalquilo (C,-Cq) ,
alquil (C,~-C4)aminoalguilo(C,-C4}, (alquil (¢C,-

Ce) ) ;aminoalquilo{C,~C,) , carboxialquilo (C,-Cy) , alcoxi (C,-
C¢) carbonilalquilo (C,-C) , aminocarbonilalquilo (C,-Cg) Yy
alquil (C,-C4) aminocarbonilalquilo (C;-Cg) .

Los compuestos preferidos de £6rmula I incluyen aquellos
en los que R' es hidr6geno, halo, ciano, nitro,
trifluorom?tilo, trifluorometoxi, alquilo(C;-Cs;), hidroxi o
alquil (C,-C4) carboniloxi.

Otros compuestos preferidos de f&6rmula I incluyen
aquellos en los que cada uno de R! y R’ se selecciona
independientemente entre alquilo(C,-C;), cicloalquilo(Cy-Cy),
aminocalquilo (C,-Cﬁ) ' aminocicloalquilo (Cy-C,), alquil (C,-
C¢) aminocalquilo (C,-Cs), alquil (C,-Cs) aminocicloalquilo (C;-Cy),
hidroxialquilo(C;-Cs), alcoxi (C,-C4) carbonilaminoalquilo(C,-C,) ,
ureidoalquilo(C;-C,) , alquil (C,-C¢) ureidoalquilo (C,-C;) ,
heterocaril (C,-Cy) alquilo (C,-Cq} o] heterocicloalquil (C,-
Cy)alquilo(C,-Cq) .

Otros compuestos preferidos de £6rmula I incluyen

aquellos en los que c e8 1; X ea C{(O); des 1: Y es CH;; e es
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1; v 2 es oxigeno.

Otros compueetos preferidos de f6rmula I incluyen
aquellos en los que c es 1; X es C(0); d es 2; Y es etileno;
y e es 0.

Otros compuestos preferidos de f6rmula I incluyen
aquellos en loe que c es 1; X esa C(0); des 1; Y es CH,; e es
1; v Z es NR’, siendo R® hidrégeno o alquilo(C,-Cg) .

Otros compuestoe preferidos de £6rmula I incluyen
aquellos en los que c es 1; X es CHy; d es 1; Y es CH;; e es
l; ¥ 2 es oxigeno.

Otros compuestos preferidos de £f6rmula I incluyen
aquellos en los que c e 1; X ea CHy;; d e8 2; Y es etileno;
y e es 0.

Otros compuestos preferidos de fé6rmula I incluyen
aquellos en los que ¢ es 1; X ea CH;; d es 1; Y es CH,; e es
1; y Z es NR’, miendo R’ hidrégeno o alquilc(C,-Cq) .

Otros compuestos preferidos de f6rmula I incluyen
aquellos en los que c es 1; X es C(0O); d es 1; Y es CHRS,
siendo R® NRR®, en el que cada uno de R’ y R es
independientemente hidré&geno, alquilo(C,-C;) o alquil(C,-
Cs) carbonilo; e es 1; y Z es oxigeno.

Otros compuestos preferidos de ft?rrnula I incluyen
aquellos en los que c es 1; X ea C(0); d es 1; Y es CHRY,
siendo R* NR°R"Y, en el que cada uno de R’ y RY es

independientemente hidréSgeno, alquilo(C,-Cq) o alquil{C,-
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Otros compuestos preferidos de £f6rmula I incluyen
aquellos en los que c es 1; X es C(0); d es 1; Y es CHR?,
siendo R* NRRY, en el que cada uno de R y R" es
independientemente hidrégeno, alquilo(C,-Cs) © alquil(C;-
C¢)carbonilo; e es 1; y 2 es NR?’, siendo R’ hidrégeno o
alquilo (C,-C) .

Otros compuestos preferidose de fé6rmula I incluyen
aquellos en los que ¢ es 1; X es CH;; d es 1; Y es CHRS,
siendo R* NRR®, en el que cada uno de R’ y RY es
independientemente hidrégeno, alquilo(C,-C,) o alquil(C,-
C,)carbonilo; e es 1; vy Z es oxigeno.

Otros compuestos preferidos de férmula I incluyen
aquellce en los que ¢ es 1; X es CHy;; d es 1; Y es CHR!,
siendc R' NRRY, en el que cada uno de R* y R" es
independientemente hidrS6geno, alquilo(C,-C,) o alquil{C,-
Cs) carbonilo; e ea 1; y Z es CR''R?, sgiendo R!" y R™ hidrégeno.

Otros compuestos preferidos de £f6rmula I incluyen
aquellos en los que c es 1; X es CHy); d es 1; Y es CHR®,
siendo R* NRRY, en el que cada uno de R y RY es
independientemente hidrégeno, alquilo(C,-Cs) o alquil(C,-
Cy)carbonilo; e es 1; y Z es NR’, siendo R’ hidrégeno o
alquile (C,-Cq) .

Otros compuestos preferidos de £f6rmula I incluyen

aquellos en los que R' es (R (R%,arilo(Cs-Cy) ©
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16 2.
Otros compuestos preferidos de £6rmula I incluyen

aquellos en los que R’ es heterocicloalquil (C,-C;) carbonilo,

heteroaril (C,~Cy) carbonilo, heteroaril (C,-Cy)alquil (C,;-
C;) aminocarbonilo, heterocicloalquil (C;-Cy) alquil (C,~
C¢) aminocarbonilo, alquil (C,-C¢) Bulfonilaminoalquil (C,-
C¢) aminocarbonilo, ureidoalquil (C,-C¢) aminocarbonilo,

alquil (C,-Cs}ureidoalquil (C,~Cs) aminocarbonilo, (alquil (C,-
Ce) ) jureidoalquil (C,-C4) aminocarbonilo, aminosulfonilalquil (C,-
C¢) aminocarbonilo o alquil (C,-Cy)aminosulfonilalquil (C,-
C,) aminocarbonilo.

Otros compuestcoa preferidos de £fé6rmula I incluyen
aquellos en los que R’ es alquil (C,-Cs) sulfonilaminoalquil (C,-
C¢) carbonilamino, cianoguanidinoalquil {(C,-Cs)carbonilamino,
algquil (C,-Cs) ciancoguanidinocalquil (C,-Cs) carbonilamino,

{alquil (C,-C,4) ) ycianoguanidinocalquil {C,-C4) carbonilamino,

aminocarbonilalquil {C,-C4) carbonilamino, heteroaril (C,-
Cy)alguil (C,-C4) carbonilamino, heterocicloalquil (C,-
Co)alquil (C,-C,) carbonilamino o aminosulfonilalquil (C,-

Ce¢) carbonilamino.

Otros compuestos preferidose de f6xrmula I incluyen
aquellos en los que R' es aminoalquil (C,-Cg¢)ureido, alquil (C,-
Ce) aminoalquil (C,-Cg) ureido, (alquil (C,-GC,) };aminoalquil (C,-

Cs)ureido, heterocicloalquil (C;-Cy) alquil (C,-C¢}ureido,
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Cy) ureido, aminocarbonilalquil (C,-C¢) ureido, alquil (C,-
Cq) aminocarbonilalquil (C,-Cg)ureido, (alquil (C,-
C,) ) ;aminocarbonilalquil (C,-Cg) ureido, acetilaminocalquil (C,-
Csureido, (acetil) (alquil (C,-C4) ) aminoalquil {C,-Cg) ureido.

Otroe compuestos preferidos de £f6rmula I incluyen
aquellos en los que R*® es aminoalquil (C,-C,) sulfonilamino,
alquil (C,-C4) aminoalquil (C,-C¢) sul fonilamino, (alquil (C,-
Cs) ) jaminoalquil {(C,-C4) sulfonilamino, acetilaminoalquil (C,-
Ce¢) Bulfonilamino, (acetil) (alquil (C,-C,) ) aminoalquil (C,-
Cs) Bulfonilamino, ureidoalquil (C,-Cy) sulfonilamino, alquil (C,-
Cslureidoalquil (C,-Cs)Bulfonilamino, (alguil (C,-
Cys) Jjureidoalquil (C,-C4) Bulfonilamino, alquil (c,-
C¢)sulfonilaminoalquil (C;-C¢)sulfonilamino,
cianoguanidinoalquil (C,-C4) Bulfonilamino, alquil {C,- -
Cy) cianoguanidinoalquil (C,-C4) Bulfonilamino, (alquil (C,-
C¢) )3cianoguanidinocalquil (C,-Cg)sulfonilamino,
aminocarbonilalquil (C;-C4) sulfonilamino, alcoxi (C,-
C¢) carbonilaminoalgquil (C,-C4)Bulfonilamino,
aminosulfonilamino, alquil (C,;-C4) aminosulfonilamino,
(alquil (C,-Cq4) ) ;aminosulfonilamino, aminocarbonilalquil {C,-
Cs)aminoalquil (C,-C¢) sulfonilamino, heterocicloalquiloxi (C;-
Cy) carbonilaminoalquil {(C,-C;) sulfonilamino o heteroariloxi {C,-
Cy) carbonilaminoalquil (C,-Cs) sulfonilamino.

Otros compuestos preferidos de férmula I incluyen
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aquellos en loe que R' es cianoguanidino, alquil (C,-
Ce¢) cianoguanidino, (alquil (C,;-C4) ) ;cianoguanidino,
heterocicloalquil (C,-Cy) cianoguanidino, hetercaril (C,-
Cy) cianoguanidino, heterocicloalquil (C,~Cy) alquil (C,-
Cs) cianoguanidino, heterocaril (C;-Cy)algquil (C,-
Ce¢} cianoguanidino, aminoalquil (C,-C4) cianoguanidino, alquil {C,-
Cs) amincalquil (C,-C4) cianoguanidino, (alquil (C,-
Cs) );aminoalquil (C,-C4) cianoguanidino, aminocarbonilalquil {C,-
C¢) cianoguanidineo, . alquil (C,-Cs) aminocarbonilalquil (C,-
Cs) cianoguanidino o (alquil (C,-Cg)),aminocarbonilalquil {C,-
C¢) cianoguanidino.

Otros compuestos preferidos de férmula I incluyen
aquellos en loe que R’ es aminocarbonilalquil (C,-Cs)amino,
alquil (C,-C4) sulfonilaminoalquil (C,-C¢) amino, alcoxi (C,-
Cs) carbonilaminoalquil (C,-C4) amino, aminosul fonilalquil (C,-
C¢lamino, heteroaril (C,-Cy)algquil (C,~-C4)amino,
acetilaminoalquil {(C,-C,) amino o] (acetil) (alquil (C,-
Cs) ) aminoalquil (C,~C¢) amino.

Otros compuestos preferidos de férmula I incluyen
aquellos en los que R’ es cianoalquil (C,-C,) aminoalquilo o
aminocarbonilalquil (C,-C4) aminoalquilo (C,;-C) .

Otroe compuestos preferidos de £6rmula I incluyen
aquelloe en los gque R es acetilaminoalquil(c,-
Cs) aminoalquilo (C,-C4) , (acetil) (alquil (C,-C4) ) aminoalquil (C,-

Ce) aminoalquilo (C,-C) , alcoxi (C,-Cg) carbonilaminoalquil (C,;-



10

15

20

25

27 I\

Cy) aminoalgquilo(C,-Cg4) , heterocicloalgquiloxi (C,-
Cyplcarbonilaminoalquil (C,-Cq) aminoalquilo (C,;-Cq),
heteroariloxi (C;-Cy) carbonilaminocalquil (C,-C4) aminoalquilo(C,-
Ce) , cianoguanidinoalquil (C,-Cg) aminocalquilo (C,-Cq) , alquil (C,-
Cg¢) ciancguanidinoalquil (C,-Cg) aminoalquileo (C,-Cs) , (alquil (C,-
Ce) }cianoguanidinoalquil {(C;-C4) aminoalquilo (C;-C,) , alquil {(C,-

Ce)Bulfonilaminoalquil (C,-C¢)aminocalquilo (C,-C),

ureidoalgquil (C,-C4) aminoalgquilo (C;-C4}, algquil (C,-
C¢) ureidoalquil (C,-Cq) aminoalquilo (C,-Cq) , (alquil (C,-
C¢) }qureidoalquil (C;-Cg)amincalguilo (C,-Cy) o

aminocarboniloxialquil (C,-C4) aminocalquilo (C,~Cq) .

Otros compuestos preferidos de f6rmula I incluyen
aquellos en los que R? es acetilaminoalquil (C,-
Ce¢) carbonilaminoalquiloe (C,-Cq) ., (acetil) {(alquil (C,-
Ce¢))aminoalquil (C,-C¢) carbonilaminoalquilo (C,-C,),
aminocarbonilalquil (C,-C¢) carbonilaminoalquilo (C,-Cq) ,

alquil (C,~Cs) aminocarbonilalquil {C,-Cg) carbonilaminoalquilo(C,-

Cs) . (algquil (C;-C4));aminocarbonilalqguil (C,-
C¢) carbonilaminocalquilo (C,-Cy) , aminosulfonilalquil (C,-
Cs) carbonilaminocalquilo (C,-C;) , heterocicloalquiloxi (C,-
Cy) carbonilaminocalquilo (C,-Cq) , cianoguanidinocalquil (C,-
Cs) carbonilaminoalquil (C,-C) o cianocalquil (C,-

Ce) carbonilaminoalquilo (C,-Cg) -
Otros compuestos preferidos de férmula I incluyen

aquellos en los que R? es aminoalquil (C,-
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Cs)aminocarbonilaminoalguilo (C,-Cq), algquil{c,-
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Ce¢) aminoalquil (C,-C4) aminocarbonilaminocalquilo (C,-Cq4) ,
(alquil (C,-Cs) ) ;aminoalquil (C,-C,) aminocarbonilaminoalquilo (C,-
Cs) , aminocarbonilalquil (C,-C4) aminocarbonilaminoalquilo (C,-
Cs) . alguil (C,-C4)carbonilaminocoalquil (C,-
Cs) aminocarbeonilaminocalqguilo (C,-C,), algquil(C,-
Ce) sulfonilaminoalquil (C,-C4) aminocarbonilamincalquilo (C;-C,) ,
alcoxi(C,-Cg¢lcarbonilaminoalquil (C,-
C¢) aminocarbonilaminoalquilo (C,-Cs) , heterocicloalquiloxi (C,-
Cy) carbonilaminoalquil {C,-C¢) aminocarbonilaminoalquilo (C,-Ce) ,
hetercariloxi(C;-Cy)carbonilaminocalquil {(C,-
Cs) aminocarbonilaminocalquilo (C,-C,), heterociclealquil (C,-
Cy) alquil (C,-C¢) aminocarbonilaminoalquilo (C,-Cs) , heteroaril {(C,-

Cy)alguil (C,-Cy) aminocarbonilaminoalgquilo (C,-C¢) ,

ureidoalquil (C,-C4)ureidoalquilo (C,-C,}, alguil (C,-
C¢) ureidoalquil (C,-C¢) ureidoalquilo (C,-C,) , (alquil(cC,-
Cys) )yureidoalqguil (C;-Cg)lureidoalquilo (C,-C,) o}

cianoguanidinoalquil (C,-Cg) ureidoalquilo {(C,-Cq) .

Otros compuestos preferidos de férmula I incluyen
aquellos en los que R’ es aminoalquil {C,-
Cg) sulfonilaminoalquilo (C,-Cy) , alquil (C,-C,) aminoalquil (C,-
Ce) aulfonilaminoalquilo (C,-Cs) , {alquil (C,-C4)),aminocalquil (C,-
Cs) sulfonilaminocalquilo {(C,-Cq), acetilaminoalquil (C,-
Cs)sulfonilaminoalgquilo (C,-Cs) ., (acetil) (alquil (C,-

Ce¢) )aminoalguil (C,-C4)sulfonilaminoalquilo (C,;-Cy),
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ureidoalquil (C,-Cs) sulfonilaminocalquilo (C,-Cq) , alquil (C,-
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Ce) ureidoalquil (C,-Cg) sulfonilaminoalquilo (C,-Cy) , (alquil (C;-
Cs) ) jureidoalquil (C,-C¢) sulfonilaminoalquilo (C,-C4) , alquil (C,-

Cg¢) Bulfonilaminoalquil (C,-Cs) sulfonilaminoalquilo (C,-Cq) ,

cianoguanidinoalquil (C,-Cg) sulfonilaminoalguilo (C,-Cq) ,
alquil (C,~-C4) (cianoguanidino)alquil (C,-
C¢)sulfonilaminoalquilo(C,-C4), (alquil{C,-

Cs) )2 (cianoguanidino)alquil (C,-Cs) sulfonilaminoalguilo (C,-C,) ,
aminocarbonilalquil (C,-C4) sBulfonilaminoalquilo (C,~Cy),
alcoxi (C,-C;) carbonilaminoalquil (C,-Cs) sulfonilaminocalquilo (C,-
Ce) » heterocicloalquiloxi (C,-Cy) carbonilaminoalquil (C,-
Ce¢) Bulfonilamincalgquilo (C,-Cq), hetercariloxi (C,-
Cy)l carbonilaminoalquil (C,~C4) sulfonilaminocalquilo (C,-Cq) ,
aminosulfonilaminoalguilo (C;-C,), alguil(C,-
C¢)aminosulfonilaminoalquilo{C,-C) o (alquil (C,-
Cs) ) ;aminosulfonilaminoalquilo (C,-Cg) .

Otros compuestoe preferidos de £6rmula I incluyen

aquellos en los que R' es cianoguanidincalguilo(C,-C),

alquil {C,-C4) (cianoguanidino)alquilo(C,-Cs), (alquil (C;-
Cs) )2 (cianoguanidine)alquilo{(C,-GC,) , heterocicloalquil {C,-
Cy) (cianoguanidino)alquilo (C,;-Cy), heteroaril (C,-
Cy) (cianoguanidino}alquilo (C,-Cy) , heterocicloalquil (C,-

Cy) alquil (C,-C4) (cianoguanidino)alquilo(C,-Cs}, hetercaril (C,;-
Cy) alquil (C,~C;) (cianoguanidino)alquilo (C,-C4) ,aminoalquil (C,-

C,) (cianoguanidino)alquilo (C;-C4) ,alguil {C,-C,) aminoalquil (C,-
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Cyq) (cianoguanidino)alguilo(C,-C,), (alquil (C;-
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C¢) );aminoalquil (C,-C4) (cianoguanidino)alquilo (C,-C4),
aminocarbonilalquil (C,-C¢) (cianoguanidino)alquilo(C,-Cy),
alguil((C;,-Cgq)aminocarbonilalquil (C,-
Ces) (cianoguanidino)alquilo (C,;-C) o (alquil (c,-
Cs) ) jaminocarbonilalquil (C,-C,) (cianoguanidino)alquilo (C,-C) .

Otros compuestos preferidos de £f6rmula I incluyen
aquellos en los que R es heterocicloalquil (C,~-Cs)sulfonilo,

amincalquil (C,-Cg¢) aminosulfonilo, alquil (C,-C¢) aminoalquil (C,-

Cs)aminosulfonilo, (alquil (C,-C4) })aminocalquil (C,-
Cg¢) aminosulfonilo, heteroaril (C,-Cy) aminosulfonilo,
ureidoalqguil (C;-Cq¢)aminosulfonilo, alquil(c,-
Cs)ureidoalquil (C,-C4) aminosulfonilo, (alquil{(cC,-
Cq) }aureidoalquil (C,~-C¢) aminosulfonilo, algquil (C,-
Ce¢) Bulfonilaminoalquil (C,-C,) aminosulfonilo, alecoxi (C,-

C¢)carbonilaminocalquil {(C,-C¢)aminosul fonilo,
heterocicloalquiloxi (C;-Cy)carbonilaminoalqguil (C,-
Ce¢) aminosulfonilo,heteroariloxi (C;-Cy) carbonilaminoalquil (C,;-
Ce) aminosulfonilo, aminocarbonilalquil (C,-Cs)aminosulfonilo,
cianoguanidinoalquil (C,~C4) aminosulfonilo, heteroaril (C,-
Cy)alquil (C,-Cg) aminosul fonilo o heterocicloalquil (C,-
Cy) alquilaminosulfonilo.

Otros compueastos preferidos de f&érmula I incluyen
aquellos en los que R?) es haloalquil (C,-C,) aminocarbonilo,

hiroxialquil {C,-C¢) ureido, haloalquil (C,-C4) Bulfonilamino,
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alcoxi (C,-C¢) carbonilalguil (C,-Cs) aminoalquilo (C,-Cy),
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hidroxialquil (C,-C4) aminocarbonilaminoalquilo (C,-Cq) .,
haloalquil (C,-C¢) Bulfonilaminoalquilo(C,-Cs), aminosulfonilo,
alquil (C,-Cs) aminosulfonilo, (alquil (C,-C4) ) ;aminosulfonilo,
hidroxialquil (C,-C¢) aminosulfonilo y alcoxi (C,-Cg)lalquil (C,-
Ce) aminosulfonilo.

Otroe compuestos preferidos de f6rmula I incluyen
aquellos en loB que cada uno de R' y R es,
independientemente, halo, haloalquilo{(C,-Cs), alquilo(C,-Cg),
alcoxi (C,-C4), trifluorometilo, trifluorometoxi, hidroxi,
aminocarbonilo, ciano, ureido, alquil{C,-Cs)sulfonilamino,
alcoxi (C,-C¢) carbonilamino o glicinamino.

La presente invencifn también se refiere a las sales de
adicién de &cidos farmacéuticamente aceptables de 1los
compuestos de férmula I. Los &cidos que se usan para preparar
lae sales de adicién de &cidos farmacéuticamente aceptables
de los compuestos bésicos mencionados anteriormente de esta
invencién, son los que forman sales de adicién de acidos no
téxicas, es decir, sales que contienen aniones
farmacolégicamente aceptables, tales como las sales
clorhidrato, bromhidrato, yodhidrato, mnitrato, sulfato,
bisulfato, fosfato, fosfato acido, acetato, lactato, citrato,
citrato &cido, tartrato, bitartrato, Bsuccinato, maleato,
fumarato, gluconato, sacarato, benzoato, metanosulfonato,

etanosulfonato, bencenosulfonato, p-toluenosulfonato vy
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La invencién también se refiere a las sales de adiciébn
de bases de f6rmula I. Las bases quimicas que pueden usarse
como reactivos para preparar las sales de bases
farmacéuticamente aceptables de los compuestos de f6xrmula I
gque son de naturaleza &cida, son las que forman sales de
bases no téxicas con tales compuestos. Tales sales de bases
no téxicas incluyen, pero sin limitacién, las derivadas de
cationes farmacolbSdgicamente aceptables tales como cationes
de merales alcalinos (por ejemplo, =sodic y potasio) vy
cationes de metales alcalinotérreos (por ejemplo, calcio y
magnesio), sales de adicifn de amonio o de aminas solubles
en agua tales como N-metilglucamina- (meglumina), las sales
de alcanclamonio inferior y otras sales de bases de aminas
orgidnicas farmacéuticamente aceptables.

Loe compuestos de esta invencién pueden contener dobles
enlaces de tipo olefina. Cuando estén presentes tales
enlaces, los compuestos de 1la invencién existen como
confiquraciones cias y trans y como mezclas de las mismas.

La presente invencién también se refiere a compuestos
de férmula I en la que cualquiera de los hidrégenos puede
estar reemplazado opcionalmente por deuterio.

A menoe que se indigue otra cosa, los grupos alquilo,
alquenilo y alquinilo mencionados en este documento, asi como

los restos alquilo de otros grupos mencionados en este
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documento (por ejemplo, alcoxi), pueden ser lineales o
ramificados y también pueden ser ciclicos (por ejemplo,
ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo o
cicloheptilo), o pueden ser lineales o ramificados y contener
restos ciclicos. A menos que se indique otra cosa, halbSgeno
incluye flGor, cloro, bromo y yodo.

Cicloalquilo{C;-C)g) , cuando se usa en este documento, se
refiere a grupos cicloalquilo que contienen de cero a dos
niveles de insaturacién, tales como ciclopropilo,
ciclobutilo, <ciclopentilo, c¢icleopentenilo, ciclohexilo,
ciclohexenilo, l,3-ciclohexadieno, cicloheptilo,
cicloheptenilo, biciclo[3.2.1]octano, norbornanilo, etc.

Heterocicloalquilo{(C,-Cy), cuando Be usa en este
documento Be refiere a pirrolidinilo, tetrahidrofuranilo,
dihidrofuranilo, tetrahidropiranile, piranilo, tiopiranilo,
aziridinilo, oxiranilo, metilenodioxilo, cromenilo,
barbiturilo, isoxazolidinilo, 1l,3-oxazolidin-3-ilo,
isotiazolidinilo, 1,3-tiazolidin-3-ilo, 1,2-pirazolidin-2-
ilo, 1,3-pirazolidin-1-ilo, piperidinilo, tiomorfolinilo,
1l,2-tetrahidrotiazin-2-ilo, 1,3-tetrahidrotiazin-3-ilo,
tetrahidrotiadiazinilo, morfolinilo, 1,2-tetrahidrodiazin-2-
ilo, l,3-tetrahidrodiazin-1-ilo, tetrahidroazepinilo,
piperazinilo, cromanilo, etc.

Heteroarilo(C,-Cy), cuando se usa en este documento, se

refiere a furilo, tienilo, tiazolilo, pirazolilo,
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isotiazolilo, oxazolilo, isoxazolilo, pirrolilo, triazolilo,
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tetrazolilo, imidazolilo, 1,3,5~oxadiazolilo, 1,2,4-
oxadiazolilo, 1,2,3-oxadlazolilo, 1,3,5-tiadiazolilo, 1,2,3-
tiadiazolilo, 1,2,4-tiadiazolilo, piridilo, pirimidilo,
pirazinilo, piridazinilo, 1,2,4-triazinilo, 1,2,3-triazinilo,
1,3,5-triazinilo, pirazolo{3,4-blpiridinilo, cinolinilo,
pteridinilo, purinilo, 6,7-dihidro-5H- [1]pirindinilo,
benzo[b)ltiofenilo, 5,6,7,8-tetrahidro-quinolin-3-ilo,
benzoxazolilo, benzotiazolilo, benzoisotiazolilo,
benzoisoxazolilo, benzoimidazolilo, tianaftenilo,
isotianaftenilo, benzofuranilo, isobenzofuranilo,
isoindolilo, indolilo, indolizinilo, indazolilo,
isoquinolilo, quinolilo, ftalazinilo, quinoxalinilo,
quinazolinilo, benzoxazinilo; etc.

Arilo, cuando se usa en este documento, se refiere a
fenilo o naftilo.

El t&rmino "ureido", como se usa en este documento, se
refiere a un resto "amino-carbonil-amino".

El término "acetilo", como se usa en este documento, se
refiere a un resto "alquil-carbonilo" en el que alquilo es
como se ha definido anteriormente.

El término "cianoguanidino", como se usa en este
documento, se refiere a un grupo funcional que tiene la

siguiente férmula
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El término "heterocicloalquil (C,-Cs) (C=N-CN) amino”, como
se usa en este documento, Be refiere a un grupo funcional que

tiene la siguiente f£6rmula

en la que "HET" se refiere a un grupo heterccicloalquilo(C,-
Cy) © heterocarilo(C,-Cy) y el nitrdgeno de dicho grupo ee el
sitio de unidn.

El término "mercapto", como se usa en este documento,
se refiere a un resto "HS™.

Los compuestos de esta invencién incluyen todos los
isémeros conformacionales (por ejemplo, loes isSmeros cis y
transe) y todos los isbmeros &6pticoe de los compuestos de
f6rmula I (por ejemplo, enantifmeros y diastereSmeros), asi
como las mezclas racémicas, diastereoméricas y otras mezclas
de tales isbémeros.

La presente invenciédn también se refiere a una
composicién farmacéutica para el tratamiento o la prevencién

de un trastorno o afeccidén seleccionado entre enfermedades
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autoinmunes, artritis reumatoide, diabetes de tipo I de
comienzo reciente, 1lupus, enfermedad inflamatoria del
intestino, neuritis 6ptica, psoriasis, esclerosis mGltiple,
polimialgia reumdtica, uveitis, vasculitis, afecciones
inflamatorias agudas y crénicas, osteocartritis, Sindrome del
Distrés Respiratorio en adultos, Sindrome del Distrés
Respiratorio en 1la infancia, 1leeién de reperfusidn de
isquemia, glomerulonefritis, afecciones alérgicas, asma,
dermatitis atépica, infeccién asociada con inflamacién,
inflamacién virica, influenza, hepatitis, Guillian-Barre,
bronguitis cxf6nica, xeno-trasplantes, rechazo crénico y agudo
del trasplante de tejidos, rechazo crénico y agudo del
trasplante de O6rganos, aterosclerosis, reestenosis,
infectividad por VIH, enfermedades granulomatosas,
sarcoidosis, lepra y tuberculosis, y secuelas asociadas con
ciertoas cénceres tales como el mieloma wmGltiple. Los
compuestos de esta serie también pueden limitar la produccidn
de citocinas en eitios inflamatorios, incluyendo pero sin
limitacién TNF e IL-1, como consecuencia de la reduccién de
la infiltracién celular, proporcionando efectos beneficiosos
para enfermedades asociadas a TNF e 1IL-1, incluyendo
insuficiencia cardiaca congestiva, enfisema pulmonar o disnea
asociada con el mismo, enfisema; VIH-1, VIH-2, VIH-3;
citomegalovirus (CMV), adenovirus y virus del Herpes (Herpes

Zoster y Herpes simplex) . También pueden proporcionar efectos
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beneficiosos para las secuelas asociadas con una infeccién,
cuando tal infeccién induce la produccién de citocinas
inflamatorias perjudiciales tales como TNF, por ejemplo,
meningitis flngica, lesién tisular de las articulaciones,
hiperplasia, formacién de pannus y resorcifn 6sea, artritis
psoridtica, insuficiencia hepética, @eningitis bacteriana,
sindrome de Kawasaki, infarto de miocardio, insuficiencia
hepatica aguda, enfermedad de Lyme, chogue séptico, céncer,
traumatismos y malaria en un mamifero, preferiblemente un ser
humano, que comprende una cantidad de un compuesto de f6rmula
I, o de una sal farmacéuticamente aceptable del mismo, eficaz
en el tratamiento o prevencién de tal trastorno o afecciédn,
y un vehiculo farmacéuticamente aceptable.

La presente invencifn también se refiere a una
composicidén farmacéutica para el tratamiento o prevencién de
un trastorno o afeccidn que puede tratarse o prevenirse
mediante la inhibicién de la unién de quimiocinas al receptor
CCR1 en un mamifero, preferiblemente un ser humano, que
comprende una cantidad de un compuesto de £6rmula I, o de una
Bal -farmacéuticamente aceptable del mismo, eficaz en el
tratamiento o prevencién de tal trastorno o afeccién, y un
vehiculo farmacéuticamente aceptable. Son ejemplos de tales
trastornos y afecciones los enumerados en el pérrafo
anterior.

La presente invencién también ese refiere a un
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procedimiento para tratar o prevenir un trastorno o afeccidn
Beleccionado entre enfermedades autoinmunes, artritis
reumatoide, diabetes de tipo I de comienzo reciente, lupus,
enfermedad inflamatoria del intestino, neuritis ©&6ptica,
psoriasis, esclerosis miltiple, polimialgia reumitica,
uveitis, vasculitis, afecciones inflamatorias agudas vy
crbénicas, osteocartritis, Sindrome del Distrés Respiratorio
en adultos, Sindrome del Distrés Respiratorioc en la infancia,
legitn de reperfusi6n de isquemia, glomerulonefritis,
afecciones alérgicas, asma, dermatitis atdpica, infeccién
asociada con inflamacién, inflamacién virica, influenza,
hepatitis, Guillian-Barre, bronquitis crébnica, Xeno-
trasplantes, rechazo crénico y agudo del trasplante de
tejidos, rechazo crénico y agudo del trasplante de 6rganos,
aterosclerosis, reestenosis, infectividad por VIH,
enfermedades granulomatosas, sarcoidosis, lepra Y
tuberculosia, y secuelas asociadas con ciertos cdnceres tales
como el mieloma midltiple. Los compuestos de esta serie
también pueden limitar la produccién de citocinas en sitios
inflamatorios, incluyendo pero sin limitacién TNF e IL-1,
como consecuencia de la reduccién de la infiltracién celular,
proporcionando efectos beneficiosos para enfermedades
asociadas a TNF e IL-1, incluyendo insuficiencia cardiaca
congestiva, enfisema pulmonar o disnea asociada con el miamo,

enfisema; VIH-1, VIH-2, VIE-3; citomegalovirus (CMV),

12¢
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adenovirus y virus del Herpes (Herpes Zoster y Herpes

as

simplex). También pueden proporcionar efectos beneficiosos
para las secuelas asociadas con una infeccién, cuando tal
infeccién induce la produccién de citocinas inflamatorias
perjudiciales tales como TNF, por ejemplo, meningitis
féngica, lesién tisular de las articulaciones, hiperplasia,
formacién de pannus y resorcifén 6sea, artritis psoriética,
insuficiencia hep&tica, meningitis bacteriana, sindrome de
Kawasaki, infarto de miocardio, insuficiencia hepdtica aguda,
enfermedad de Lyme, choque séptico, céncer, traumatismos y
malaria en un mamifero, preferiblemente un ser humano, que
comprende administrar a un mamifero en necesidad de tal
tratamiento o prevencién una cantidad de un compuesto de
f6rmula I, o de una sal farmacéuticamente aceptable del
mismo, que sea eficaz en el tratamiento o prevencién de tal
trastorno o afeccidn.

La presente invencién también se refiere a un
procedimiento para el tratamiento o prevencién de un
trastorno o© afeccibn que puede tratarse o© prevenirse
antagonizando el receptor CCR1 en un mamifero,
preferiblemente un ser humano, que comprende administrar a
un mamiferc en necesidad de tal tratamiento o prevencién una
cantidad de un compuesto de férmula I, o de una sal
farmacéuticamente aceptable del mismo, eficaz en el

tratamiento o prevencién de tal trastorno o afeccidn.
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La presente invencién también se refiere a una
composicién farmacéutica para el tratamiento o prevencién de
un trastorno o afeccién seleccionado entre enfermedades
autoinmunes, artritis reumatoide, diabetes de tipo I de
comienzo reciente, 1lupus, enfermedad inflamatoria del
intestino, neuritis Sptica, psoriasis, esclerosis miltiple,
polimialgia reumitica, wuveitis, wvasculitis, afecciones
inflamatorias agudas y crénicas, osteocartritis, Sindrome del
Distrés Respiratorio en adultos, Sindrome del Distrés
Respiratorio en 1la infancia, 1lesién de reperfusitn de
isquemia, glomerulonefritis, afecciones alérgicas, asma,
dermatitis atépica, infeccidn asociada con inflamacién,
inflamacidén wvirica, influenza, hepatitis, Guillian-Barre,
bronquitis crénica, xeno-trasplantes, rechazo crfnico y agudo
del trasplante de tejidos, rechazo crbénico y agudo del
trasplante de O&rganos, aterosclerosis, reestenosis,
infectividad por VIH, enfermedades granulomatosas,
Barcoidosis, lepra y tuberculosis, y secuelas asociadas con
ciertos cénceres tales como el mieloma miltiple. Los
compuestos de esta serie también pueden limitar la.produccién
de citocinas en sitios inflamatorios, incluyendo pero sin
limitacién TNF e IL-1, como consecuencia de la reduccidn de
la infiltracién celular, proporcionando efectos beneficiosos
para enfermedades asociadas a TNF e IL-1, incluyendo

insuficiencia cardfaca congestiva, enfisema pulmonar o disnea
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citomegalovirus (CMV), adenovirus y virus del Herpes (Herpes
2o0ster y Herpes simplex) . También pueden proporcionar efectos
beneficiosos para las secuelas asociadas con una infeccién,
cuando tal infeccién induce la produccidn de citocinas
inflamatorias perjudiciales tales como TNF, por ejemplo,
meningitis fingica, lesién tisular de las articulaciones,
hiperplasia, formacién de pannus y resorcidn &sea, artritis
pesoridtica, insuficiencia hepitica, meningitis bacteriana,
sindrome de Kawasaki, infarto de miocardio, insuficiencia
hepdtica aguda, enfermedad de Lyme, choque séptico, céncer,
traumatismos y malaria en un mamifero, preferiblemente un ser
humano, que comprende una cantidad eficaz para antagonizar
el receptor CCR1 de un compuestc de f6rmula I, o de una sal
farmacéuticamente aceptable del wmismo, y un vehiculo
farmacéuticamente aceptable.

La presente invencién también se refiere a una
composicién farmacéutica para el tratamiento o prevencién de
un trastorno o afeccién que puede tratarse o prevenirse
antagonizando el receptor CCR1 en un mamifero,
preferiblemente un ser humano, que comprende una cantidad
eficaz para antagonizar el receptor CCR1 de un compuesto de
f6rmula I, o de una sal farmacéuticamente aceptable del
mismo, y un vehiculo farmacéuticamente aceptable.

La presente invencién también se refiere a un
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procedimiento para el tratamiento o prevencién de un
trastornc o afeccién seleccionado entre enfermedades
autoinmunes, artritie reumatoide, diabetes de tipo I de
comienzo reciente, lupus, enfermedad inflamatoria del
intestino, neuritis &ptica, psoriasis, esclerosis mdltiple,
polimialgia reumdtica, wuveitis, vasculitis, afecciones
inflamatorias agudas y crfnicas, ostecartritis, Sindrome del
Distrés Respiratorio en adultoe, Sindrome del Diatrés
Respiratorio en 1la infancia, lesién de reperfusién de
isquemia, glomerulonefritis, afecciones alérgicas, asma,
dermatitis atépica, infeccién asociada con inflamacién,
inflamacién wvirica, influenza, hepatitise, Guillian-Barre,
bronquitis crénica, xeno-trasplantes, rechazo crénico y agudo
del trasplante de tejidos, rechazo crénico y agudo del
trasplante de  O6rganos, aterosclerosis, reestenosis,
infectividad por VIH, enfermedades granulomatosas,
sarcoidosise, lepra y tuberculosis, y secuelas asociadas con
ciertos cénceres tales como el mieloma mGltiple. Los
compuestos de esta serie también pueden limitar la produccidn
de citocinas en sitios inflamatorios, incluyendo pero sin
limitacién TNF e IL-1, como consecuencia de la reduccién de
la infiltracién celular, proporcionando efectos beneficiosos
para enfermedades asociadas a TNF e IL-1, incluyendo
insuficiencia cardiaca congestiva, enfisema pulmonar o disnea

asociada con el miemo, enfisema; VIH-1, VIH-2, VIH-3;
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citomegalovirus (CMV), adenovirus y virus del Herpes (Herpes
Zoster y Herpes simplex) . También pueden proporcionar efectos
beneficiosos para las secuelas asociadas con una infeccién,
cuando tal infeccidn induce la produccién de citocinas
inflamatorias perjudiciales tales como TNF, por ejemplo,
meningitis féngica, lesién tisular de lae articulaciones,
hiperplasia, formaci6n de pannus y resorcidén ésea, artritis
psoriftica, insuficiencia hepitica, meningitis bacteriana,
sindrome de Kawasaki, infarto de miocardio, insuficiencia
hepética aguda, enfermedad de Lyme, choque séptico, céncer,
traumatismos y malaria en un mamifero, preferiblemente un ser
humanc, gue comprende administrar a un mamifero en necesidad
de tal tratamiento o prevenciédn una cantidad eficaz para
antagonizar el receptor CCR1 de un compuesto de f&6rmula I,
o de una sal farmacéuticamente aceptable del mismo.
Descripcién Detallgda de la Invencién

Los siguientes Esquemas de reaccifn ilustran 1la
preparacién de loe compuestos de la presente invencién. A
menos que se indique otra cosa, a, b, ¢, 4, e, j, R, R, R
y R' en los Esquemas de reaccién y en la discusién que sigue
son como se han definido anteriormente.

R y R, junto con el nitrégeno al que eat&n unidos, se
seleccionan entre el grupo compuesto por amino,
aminoalquil (C,~Cs) carbonilamino, alquil {C,-C4) aminoalquil (C,-

C¢) carbonilamino, (alquil (C,~C¢) )aminoalquil (C,-
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Cs) carbonilamino, acetilaminoalquil (C,~C¢) carbonilamino,
{acetil) (alquil (C,-C4)} ) aminoalquil (C,-C4) carbonilamino,
alquil (C,-C¢) Bulfonilaminoalquil (C,-C¢) carbonilamino,
cianoguanidinoalquil (C,-C¢) carbonilamino, alquil<«{cC,-
Cy) cianoguanidinoalquil (C,-C) carbonilamino, (alquil (C,-
C¢) )jcianoguanidinoalquil (C;-C¢) carbonilamino,
aminocarboénilalquil (C,-Cs)carbonilamino,
aminocarbonilaminoalquil (C,-Cq) carbonilamino, alquil (C,-
Cg¢) aminocarbonilaminoalquil (C,-C4) carbonilamino, {({(alquil (C,-
Cy) }jaminocarbonilaminoalquil {C,-C4) carbonilamino,
heteroaril (C;-Cglalguil (C,-C4)carbonilamino,
heterocicloalquil (C,-Cy)alquil (C,-C,) carbonilamino '

aminosulfonilalquil (C,-Cq) ¢carbonilamine, - hidroxialqt':il (C,-

C¢)ureido, (aminocalguil {C,-C4) ureido), alquil (C,-

Ce) aminoalquil (C,-C4) ureido, {alquil (C,-Cs) )aminoalquil {C,-
Ce) ureido, heterocicloalquil (C,-Co)alquil {C,-C,) ureido,
heteroaril (C,-Cy) alquil (C,-C¢) ureido, aminosulfonilalquil (C,-
Cg¢) ureido, aminocarbonilalquil (C,-Cg) ureido, alquil (C,-
Cys) aminocarbonilalguil (C;-C¢)ureido, -(alquil (C;-
C¢) ) ;aminocarbonilalquil (C,-Cg)ureido, acetilaminoalquil (C,;-
Ce) ureido, (acetil) (alquil (C,-C¢) ) aminocalquil (é,-C.) ureido,
carboxialquil (C,~-Cg)ureido, haloalquil {C,-C,) sulfonilamiho,
aminoalquil (C;-Cs) sulfonilamino, alquil (C,-C) aminoali;uil (C,-
C¢) sulfonilamino, (alquil (C,-C4) )3aminoalquil (c,-

Cs) sul fonilamino, acetilaminealquil (C,-C¢) sulfonilamino,

1]
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(acetil) (alquil (C,-C4) ) aminoalquil (C,-C¢) sulfonilamino,

45

ureidoalquil (C,-Cs) sulfonilamino, alquil (C,-C4)ureidoalquil (C,-
C¢) Bulfonilamino, {alquil (C,-C¢) )qureidoalquil (C,-
C¢) Bulfonilamino, alquil (C,-Cq¢) sulfonilaminocalquil (C,-
C¢) sulfonilamino, cianoguanidinoalquil (C,-C¢)Bulfonilamino,
alquil {C,-C4) cianoguanidinoalquil (C,-Cs) sBulfonilamino,
(alquil (C,-C,) )jcianoguanidinocalquil (C,-Cq) sulfonilamino,
aminocarbonilalquil (C,-C¢)sulfonilamino, alcoxi (C,-
Cy) carbonilaminocalguil (C,-Cg)sulfonilamino,
aminosulfonilamino, alquil (C,-Cs) aminosulfonilamino,
(alquil (C,-C,) ) ;aminosulfonilamino, aminocarbonilalquil (C,-
Cs) aminoalquil (C,-C4) sulfonilamino, heterocicloalquiloxi (C,-
Co) carbonilaminoalquil (C,-C¢) sulfonilamino, heteroariloxi (C,-
Cy) carbonilaminoalquil (C,-C,) sBulfonilamino, cianoguanidino,

alquil (C,-C¢) cianoguanidino, (alquil (C,-C,) )s,cianoguanidino,

heterocicloalquil (C,;-Cy) cianoguanidino, heteroaril (C,-
Cy) cianeguanidino, heterocicloalqguil (C;-Cy) alquil (C,-
C¢) cianoguanidino, heterocaril (C;-Cy)alguil (C,-

Cs) cianoguanidine, aminoalquil (C,-GCg) cianoguanidino, alquil (C,-
Ce)aminoalquil (C,-Cy) cianoguan.idino, (alquil(cC,-

Ce) ) ;aminoalquil (C,-C4) cianoguanidino, aminocarbonilalquil (C,-

Cs) cianoguanidino, alquil (C,-Cs) aminocarbonilalquil (C,-
Cs) cianoquanidino, (algquil (C,~C4) ) ;aminocarbonilalquil (C;-
C¢) cianoguanidino, hidroxialquil (C,-C4) amino,

aminocarbonilalquil (C,-C4) amino, carboxialquil (C,-Cg) amino,
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alquil (C,-C4) Bulfonilaminoalquil (C,-Cg) amino, alecoxi (C,-
C,) carbonilaminoalquil (C,-C,) amino, aminosulfonilalquil (C,-
C¢) amino, heterocaril (C;-Cy)alguil (C;-C4)amino,
acetilaminoalquil (C,~C4) amino, (acetil) (alguil (C,-
Cs) Yaminoalguil (C,-Cs) amino, alquil (C,-Cg)amino, (alquil (C,-
Ce) );amine, aril(C4-Cp) amino, aril (Ce-Cp)alquil (C,-C4)amino,
aminoalquil (C,-Cg) amino, heterocicloalquil (C;-C,) amino,
heteroaril (C,-Cy) amino, cicloalquil (C3-Cjp)alquil (C,-C4) amino,
alquil (C,-C,) carbonilamino, alcoxi (C,-C4) carbonilamino,
alquenil (C,-C¢) carbonilamino, cicloalquil (Cy-Cye)carbonilamino,
aril (C¢~-Cjp) carbonilamino, heterocicloalquil (C,-
Cy) carbonilamino, haloalquil (C,-C4) carbonilamine, alcoxi (C,-
Cg) alguil {C,-Cq) carbonilamino, alcoxi (C)-C4) carbonilalquil (C,-
Cs) carbonilamino, (alquil (C,-Cy) carbonil) (alquil (C,-C,) ) amino,
((alcoxi (C,-C4) carbonil) (alquil {(C,-C4) ) amino, alquil(C,-
Cs)sulfonilamino, cicloalquil (C;-C,g) amino, ureido, alquil (C,-
C¢lureido, aril(C¢-Cjg)ureido, (aril(Cs-C,)) ureido, aril (Ce-
Cio) alquil (C,-Cglureido, haloalquil (C,-C¢)ureido, (alquil (C,-
Cs) ) (aril (C¢-Cyp) Jureido, (alquil (C,-C;) ) ureido, haloalquil (C,-
Cg) carbonilureido, glicinamido, alquil (C,-Cs)glicinamido,
aminocarbonilglicinamido, alcoxi (C,-C¢)alquil {C,-
Ce¢) carbonilglicinamido, - (aminocarbonil) (alquil (C,-
Cs)Jglicinamido, (alcoxi (C,-C4) carbonilalquil (C,-
C¢) carbonil) (alquil (C,-C4) )glicinamido, (alcoxi(C,-

Cs) carbonilaminoalquil (C,-Cz) carbonil)glicinamido, aril (Ce-
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Cpp) carbonilglicinamido, {aril (C4-C)p) carbonil) (alquil (C,-
Cs)lglicinamido, (aril (Cg~Cy4p)alquil (C,~
C¢) aminocarbonil)glicinamido, aril (C4-Cypplalqguil (C,-
Cs) aminocarbonil) (alquil {(C,-C4) )glicinamido, aril (Cg-
CigJaminocarbonilglicinamido Y (aril (C4-
Cjo) aminocarbonil) (alquil (C,-C) )glicinamido.

R"Y y R”, junto con el nitrégeno al que est&n unidos, se
seleccionan entre el grupo compuesto por heteroaril (C,-
Cy)alquil (C,-C¢) amino, heterocicloalquil (C;-Cy)alquil (C,-
Ce¢) amino, alquil (C,;-C4) sulfonilamino, alguil (C,-

Cg¢) sulfonilamihoalquil (C,-Cg) amino, ureidoalquil (C,-Cg) amino,

alquil (C,-C¢)ureidoalquil (C,-C4) amino, {alquil (C,-
C¢) Jureidoalquil (C,-C4) amino, haloalquil (C,-C;) amino,
aminosulfonilalguil (C,-C4)amino, algquil(cC,-

Ce¢) aminosulfonilalquil {C,-Cq) amino, carboxialquil (C,-C4) amino,
alcoxi (C,-C¢) carbonilalquil (C;-Cg) amino, ciancalquil (C,-
Cs)amino, aminocarbonilalquil (C;-C¢)amino,
acetilaminocalguil (C,-C4)amino, (acetil) ({alquil(cC,-
Cs))aminoalguil (C;,-C4)amino, _alcoxi(cl-
Cs) carbonilaminoalquil (C,-Cs) amino, heterocicloalquiloxi (C,-
Cy) carbonilaminoalquil (C,-Cg) amino, hetercariloxi (C,-
C,) carbonilaminoalquil (C,-Cs) amino, cianoguanidinoalquil (C,-
C,) amino, alquil (C,-C4) cilanoguanidinoalquil (C,-C4) amino,
(alquil {C;-Cg) ) ;cianoguanidinoalquil (C,-Cs) amino, alquil (C,-

Cg) sulfonilaminoalquil (C,-Cg) amino, ureidoalquil (C,-Cg)amino,
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alquil (C,-Cg¢)ureidoalquil {(C,-C¢} amino, (alquil(C,-
Cs) )ureidoalquil (C,-Cy) amino, aminocarboniloxialquil (C,-
Cs) amino, acetilaminoalquil (C,-C4) carbonilamino,

(acetil) ({alquil (C,-C4) ) aminoalquil (C,-C4) carbonilamino,
aminocarbonilalquil (C;-C4)carbonilamino, alguil (C,-
Cs) aminocarbonilalquil (C,-Cs) carbonilamino, {(alquil (C,-

C,s) ) ;aminocarbonilalquil (C,-C,) carbonilamino, ureidoalquil (C,-

Cy) carbonilamino, alquil (C-C4lureidoalquil {(C,-
C,) carbonilamino, (alquil (C;-C4) )jureidoalqguil (C,-
Cs) carbonilamino, alcoxi (C,-C4) carbonilaminoalquil (C,-
C,) carbonilamino, aminosulfonilalquil (C,-Cy) carbonilamino,

hidroxialquil (C;-Cg) aminoalquil {(C,~C4) carbonilamino, alcoxi {(C;-
C¢lalguilamino (C,-Cs)alguil (C,-Cy)carbonilamino,
heterocicloalquiloxi {C,;-Cy) carbonilamino, heteroaril (C,-
Cy)carbonilaminoalquil (C,-Cg¢)carbonilamino,
heterocicloalguil (C,-Cy)carbonilaminoalguil (C,-
Ce¢) carbonilamino, cianoguanidinoalquil (C,-C,)carbonilamino,
ciancalguil (C;-C4)carbonilamino, alquil (C, -
Cs)carbonilaminoalgquil (C,-C;) amino-carbonilamino,
aminoalquil (C,-C¢) aminocarbonilamino, alquil (cC,-
C,) amincalquil (C,-Cq) aminocarbonilamino, (alguil {C;-
C,) ) ;aminoalquil (C,~Cg) aminocarbonilamino, carboxialquil (C,-
Cys) aminocarbonilamino, aminocarbonilalquil (C,-
C¢) aminocarbonilamino, alquil (C,-C,) carbonilaminoalquil (C,-

C,) aminocarbonilamino, alquil {C,-Cs)} Bulfonilaminoalquil {C,-
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Cq) aminocarbonilo, alcoxi (C,-C¢) carbonilaminocalquil (C,-
Cs)aminocarbonilo, heterocicloalquiloxi(C,-

Cy)carbonilamincalguil {(C,-C4) aminocarbonilamino,
heteroariloxil(C,-Cg)lcarbonilaminoalquil (C,-
Cs) aminocarbonilamino, heterocicleoalquil (C,-Cy)alquil (C,-
C¢)aminocarbonilamino, hetercaril {C,-Cg)lalqguil {(C,-
Ce) aminocarbonilamino, ureidoalquil (C,-Cy)ureido, alquil (C,-
Cs) ureidoalquil (C,-C¢) ureido, (alquil (C,-C,))ureidoalquil (C,-
Cs) ureido, cianoguanidinoalquil (C,-C¢)ureido, aminoalquil (C,-
Cs) Bulfonilamino, alquil (C,-C)aminoalquil (C,-Cs) sulfonilamino,
(alquil (C,-C4) )aminoalquil (C;-C4)lsulfonilamino,
acetilaminoalquil (C,-C4) sulfonilamino, (acetil) (alquil (C,-
Cs) ) aminoalquil (C,-Cg) Bulfonilamino, ureidoalquil (C,-
Cs)Bulfonilamino, algquil {(C,-Cglureidoalqguil (C,-
C¢)sulfonilamino, (alguil (C,-C4) )jureidoalquil (C,-
Ce¢) sulfonilamino, alquil {C,-C4) sulfonilaminoalquil (C,-
Cs) sulfonilamino, cianoguanidinoalquil (C,-Cg)sulfonilamino,
alquil (C,-Cq) {(cianoguanidino)alquil (C,-C4) sulfonilamino,
(alquil (C,-C4) };{cianoguanidino)alquil (C,-C4) sulfonilamino,
aminocarbonilalquil (C,~Cq) sulfonilamino, alcoxi (C,-
C¢) carbonilaminoalquil (C,-Cs)sulfonilamino,
heterocicloalgquiloxi (C;-Cy) carbonilaminoalquil (C,-
C¢) Bulfonilamino, heteroariloxi (C,-C;) carbonilaminoalquil (C,-
C,) sulfonilamino, aminosulfonilaminoalquilo{C,-Cs) , alquil {C,-

C¢)aminosulfonilamino, (algquil (C,-
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Ce) ) ;aminosul fonilaminoalquilo(C,-C,), cianoguanidino,
alquil (C,~C4) (cianoguanidino), {alquil (C,-
Ce¢) )a{cianoguanidinoe), heterocicloalquil (C,-

Cy) (cianoguanidino), heterocicloalquil (C,-Cy) (cianoguanidino},
heterocaril (C,-Cy) (cianoguanidino), heterocicloalquil {C,-
Co) alquil (C,-C4) (cianoguanidine), heteroaril (C,-Cy)alquil (C,-
Cs) (cianoguanidino), am:i.noalduil (C,-C4} (cianoguanidino),
alquil {C,-C¢) aminoalquil (C,-C4) (cianoguanidino), (alquil (C,-
C¢) )zaminoalqgquil (C,;-C¢) (clanoguanidino),
aminocarbonilalquil (C,-C4) (cianoguanidino}, alquil (c,-
Ce) aminocarbonilalquil (C,-C4) (cianoguanidino), (alquil {C,-
Ce¢) }7aminocarbonilalquil {(C,-C4) (cianoguanidino),
heterccicloalquilo(C,-Cy) , aminocalquil (C,-C,) amino, alquil (C,-
Cs) aminoalquil (C,-Cs) amino, (alguil (C,-C,) ) aminocalquil (C,-

Cy) amino, heteroaril (C,-Cy)amino, ureidoalquil (C;-C¢)amino,

alquil (C-Cq)ureidoalquil (C,-C¢) amino, (alquil (C,-
Ce¢) Jqureidoalquil (C,-C4)amino, alquil (C,-
C¢)sulfonilaminoalquil (C,-C4)amino, alcoxi(C,-

Ce) carbonilaminoalquil (C,-Cs) amino, heterociclealquiloxi (C,-
Cy) carbonilaminoalquil (C,~-C4)amino, heterocariloxi (C,-
C,) carbonilaminoalquil (C,-Cs) amino, aminocarbonilalquil (C,-
C¢) amino, cianoguanidinoalquil (C,-Cs)amino, heteroaril (C,-
Cy) alquil (C,-Cy) amino, heterocicloalquil (C;-Cg)amino, alquil (C,-
Ce¢) carbonilamine, haloalquil (C,-Cs) carbonilamino, alcoxi (C;-

C¢) carbonilamino, wureido, alquil(C,-Cs)ureido, {alquil (C,-
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Cw)amino, (alquil (C,-C¢)}amino, hidroxialquil (C,-Gg)amino,
aril (Ce-Cpo) amino, aril (Ce-Cyo) alquil {(C,-Cslamino, alquil (C,-
Ce) carbonilamino, aril (C¢-Cy) carbonilamino, (alquil (C,-
C,) carbonil) (alquil (C,-C4) ) amino, cicloalquil (Cy-Cy) alquil (C,-
Cq¢) amino, alcoxi (C,-C4) carbonilamino, alcoxi (C;-
C¢) carbonilalqguil (C,-C4) carbonilamino, (alcoxi (C,-
Cy) carbonil) (alquil (C,-C¢) )amino, alquil (C,-Cs)sulfonilamino,
(alquil (C;-C4) sulfonil) (alquil (C,-C4) ) amino, aril (C¢-
Cyp) sulfonilamino, ‘(aril (Cg-C,)sulfonil) (alquil (C,-C,))amino,
heterocicloalquil (C;-Cy) amino, heteroaril (C,;-Cy) amino,

haleoalquil {C,-C,} amino, aril (C¢-Cp) amino, aril (C¢-Cyg) alquil (C;-

Ce) amino, (aminocarbonilalquil (C,-GCg) ) amino, (alquil (C,-
C¢) aminocarbonilalquil (C,;-Cs) ) amino, {carboxialquil (C,-
Ce) ) amino, (alcoxi (C,-C4) carbonilalquil (C,-C4) ) amino,

(aminoalquil (C;-G) )amino, (hidroxialquil {C,-Cs))amino, ureido,

alquil {(C;-Cg) ureido, (alquil (C;~Cg) )ureido, aril (C4-Cjp) ureido,

(aril (C¢-Cy4) ) qureido, aril (C4-Cy)alquil (C,-Cs)ureido,
haloalquil (C,-Cs)ureido, (haloalquil (C,-Cg)) lalquil (C,-
Ce) Jureido, (alcoxi (C,-C4) carbonilalquil (C,-C,) ) ureido y

glicinamido.
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En la reaccién 1 de la Preparacifén 3, el compuesto de
f6rmula XXXV, en la que b es 0, 1 6 2, se convierte en el
correspondiente compuesto de f6rmula XXXIV mediante la
reaccién de XXXV con un compuesto de etildiamina de f6xrmula
(Rﬂj-etildiamina, en presencia de un disolvente aprético tal
como é&ter dietilico. La mezcla de reaccidén se calienta a
reflujo durante un periodo de tiempo comprendido entre
aproximadamente 1 hora y aproximadamente 12 horas.

En la reaccién 2 de la Preparacién A, el compuesto de
f6rmula XXXIV se convierte en el correspondiente compuesto
de férmula XXXIII mediante la reduccibédn de XXXIV con un
agente reductor, tal como borohidruro sédico, en un
disolvente prético, tal como etanol, a reflujo.

En la reaccién 3 de la Preparacién A, el compuesto de
férmula XXXIII se convierte en el correspondiente compuesto

de férmula XXX mediante la reaccién de XXXIII con un

compuesto de benzaldehfdo de fé6rmula

0O

RY);

en presencia de una base, tal como trietilamina, y un agente
reductor, tal como triacetoxiborohidruro 8s6dico, en un
disolvente aprético, tal como 1,2-dicloroetano. La mezcla de

reacciftn se agita a temperatura ambiente durante un periodo
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de tiempo comprendido entre aproximadamente 1 hora vy
aproximadamente 4 horas, preferiblemente de aproximadamente
2 horas.
En la reaccién 1 de la Preparacién B, el compuesto de
f6rmula XXII, en la que b es 0, 1 6 2, se convierte en el
correspondiente compuesto de f6rmula XXI mediante la reaccitn

de XXIII con un compuesto de benzaldehido de f&6rmula

(R");

en presencia de una base, tal como trietilamina, un agente
reductor, tal como borohidruro sédico, y un disolvente
aprético, tal como 1,2-diclorcetano. La reaccibén se agita a
temperatura ambiente, durante un periodc de tiempo
comprendido entre aproximadamente 1 hora y aproximadamente
4 horas, preferiblemente de aproximadamente 2 horas.

En la reacciétn 2 de la Preparacién B, el compuesto de
f6rmula XXI se convierte en el correspondiente compuesto de
f6rmula XX haciendo reaccionar primero un compuesto de

f6érmula

H o)

(H;C),C-O._ N

\g’(a)l OH
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en la gque j es 0, 1 & 2, con 4-metil morfolina vy
cloroformiato de isobutilo, en presencia de un disolvente
aprético polar, tal como tetrahidrofurano, seguido de la
reaccién del intermedio asi formado con el compuesto de
f6rmula XXI. La mezcla de reaccién asi formada se agita
durante una noche a temperatura ambiente.

En la reacciéfn 3 de la Preparacién B, el compuesto de
f6rmula XX se convierte en el correspondiente compuesto de
piperizina-2,5-diona de f6rmula XIX mediante el tratamiento
de XX con 4&cido trifluorcacético en presencia de un
disolvente aprético polar, tal como clorurc de metileno. La
reaccidn se agita a temperatura ambiente durante un periodo
de tiempo comprendido entre aproximadamepte 1 hora vy
aproximadamente 4 horas, preferiblemente de aproximadamente
2 horas.

En la reaccifn 4 de la Preparacién B, el compuesto de
fé6rmula XIX se convierte en el correspondiente compuesto de
fé6rmula XVIII mediante la reduccién de XIX con un agente
reductor, tal como hidruro de litio y aluminio. La reaccién
se realiza a una temperatura comprendida entre
aproximadamente -10°C y aproximadamente 10°C, preferiblemente
a aproximadamente 0°C, durante un periodc de tiempo
comprendido entre aproximadamente 10 minutos Y
aproximadamente 940 minutos, preferiblemente de

aproximadamente 40 minutos.



10

15

20

25

IS0

66
En la reaccién 1 de la Preparacién C, el cgmpueato de
f6rmula XXV se convierte en el correspondiente compuesto de
fé6rmula XXIV mediante la reaccién de XXV con una amina de
f6rmula NHRYRY, en la que cada uno de R"® y R" se selecciona

independientemente entre hidré&geno, un grupo

heterocicloalquilo(C,-C) o© heteroarilo(C,-Cy) que contiene

nitrégeno, o alquilo(C,;-Cs;) opcionalmente sustituido con
hidroxi, aminocarbonilo, alquil (C,-C4) aminocarbonilo,
(alquil (C,-Cq) ) ;carbonilo, carboxi, alquil (C,-Cg¢) sulfonilamino,
alcoxi (C,-C¢) carbonilamino, aminosulfonilo, alquil (C,-
Ce) aminosulfonilo, (alquil (C,-C,));aminosulfonilo, alcoxi (Cg4-
Cyo) . heteroarilo(C,-C;) , heterocicloalquilo(C,-Cy), alquil (C,-
Ce¢) carbonilamino, (alquil (C,-Cg) carbonil) (alquil (C,-C,) ) amino,
ciano, ureido, alquil(C,-Cs)ureido, (alquil(C,-C,)) ureido,
cianoguanidino, alquil(C,-Cy)cianoguanidino y (alquil({C,-
C,) ) scianoguanidino, o R¥ y RY se toman junto con el nitrégeno
al que estan unidos para formar un grupo heterocarilo {C,;-Cy)
© heterocicloalquilo {(C;~-Cy), en presencia de un disolvente
apr6tico pelar, tal como cloruro de metileno. La mezcla de
reaccién se agita a temperatura ambiente durante un periodo
de tiempo comprendido entre aproximadamente 1 hora vy
aproximadamente 24 horas, preferiblemente de aproximadamente
12 horas.

En la reaccién 2 de la Preparacidn C, el compuesto de

f6rmula XXIV se convierte en el correspondiente compuesto de
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f6rmula XXXITI mediante la reaccién de XXIV con tiofenol en
presencia de una base, tal como hidruro sédico, y un
disolvente apré6tico polar tal como dimetilformamida. La
reaccién se calienta a reflujo durante un periodo de tiempo
comprendido entre aproximadamente 1 hora y aproximadamente
10 horas, preferiblemente de aproximadamente 4 horas.

En la reaccién 3 de la Preparacién C, el compuesto de
f6rmula XXV se convierte en el correspondiente compuesto de
férmula XXXVIIYI mediante la reaccién de XXV con cianato
s6dico en presencia de piridina y un disolvente aprético
polar tal como acetonitrilo. La- reaccién se agita a
temperatura ambiente durante un periodo de tiempo comprendido
entre aproximadamente 2 horas y aproximadamente 18 horas,
preferiblemente de aproximadamente 10 horas. Después se afiade
una amina de férmula HN-C(O)-NR'™R” y la mezcla de reaccién
asf formada Be agita a temperatura ambiente durante un
perfiodo de tiempo comprendido entre aproximadamente 2 horas
Yy aproximadamente 24 horas, preferiblemente de
aproximadamente 8 horas.

En la reaccién 4 de la Preparacién C, el compuesto de
f6rmula XXXVIII se convierte en el correspondiente compuesto
de f£6rmula XXXVII de acuerdo con el procedimiento descrito
anteriormente en la reaccién 2 de la Preparacién C.

En la reaccién 1 del Esquema 1, el compuesto de f&rmula

XXX se convierte en el correspondiente compuesto de férmula
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X mediante la reaccién de XXX con un compuesto de férmula A-
{(X) .- (Y),~A, en la que A es cloro o bromo, en presencia de una
base tal como trietilamina, y un discolvente aprético polar
tal como cloruro de metileno. La reaccién se agita a una
temperatura comprendida entre aproximadamente -10°C vy
aproximadamente 10°C, durante un perfodo de tiempo
comprendido entre aproximadamente 15 minutos Y
aproximadamente 90 minutos, preferiblemente de
aproximadamente 30 minutos.

En la reaccién 2 del esquema 1, el compuesto de f6rmula
X Be convierte en el correspondiente compuesto de f£6xrmula I
mediante la reaccién de X con un compuesto de f6rmula H- (Z).-
R, en la que e ee 1 y Z ee oxigeno, en presencia de
carbonato potédsico, yoduro potasico y un disolvente aprético
tal como butanona. La reaccién se calienta a reflujo durante
un periodo de tiempo comprendido entre aproximadamente 4
horas Yy aproximadamente 8 horas, preferiblemente de
aproximadamente 6 horas.

En la reaccién 1 del Eagquema 2, el compuesto de f&rmula
XXX se convierte en el correspondiente compuesto de férmula
I mediante la reaccién de XXX con un compuesto de f£6rmula A-
(X) .- (¥)4-(Z)~R*, en la que A es cloro o bromo, en presencia
de una base, tal como trietilamina, y un disclvente aprético
polar, tal como cloruro de metileno. La reaccién se agita a

una temperatura comprendida entre aproximadamente -10°C y
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comprendido entre aproximadamente 15 minutos Y
aproximadamente 90 minutos, preferiblemente de
aproximadamente 30 minutos.

En la reaccién 1 del Esquema 3, el compuesto de £6rmula
X se convierte en el correspondiente compuesto de f6rmula XIX
de acuerdo con el procedimiento descrito anteriormente en la
reacciébn 2 del Esquema 1.

En la reaccién 2 del Esquema 3, el compuesto de fé6rmula
XII se convierte en el correspondiente compuesto de f6rmula
XI mediante la reaccién de XII con hidréxido de 1litio
monchidratado en presencia de metanol, tetrahidrofurano y
agua. La mezcla de reacci6n se agita durante una noche a
temperatura ambiente,

En la reaccién 3 del Esquema 3, el compuesto de f&6rmula
XI se convierte en el correspondiente compuesto de f£&6rmula
II, mediante la reaccién de XI con una amina, en presencia
de 4-dimetilaminopiridina, 1-(3-dimetilaminopropil)-3-
etilcarbodiimina y un disolvente aprético polar tal como
cloruro de metileno. La mezcla de reaccidn resultante se
agita durante una noche a temperatura ambiente.

En la reaccién 1 del Esquema 4, el compuesto de f&rmula
X se convierte en el correspondiente compuesto de f6rmula XV
de acuerdo con el procedimiento descrito anteriormente en la

reaccién 2 del Esquema 1.
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En la reaccifn 2 del Esquema 4, el compuesto de f6rmula
XV Be convierte en el correspondiente compuesto de f6rmula
XIV mediante la hidrogenacién de XV en presencia de un
catalizador, tal como platino sobre carbono, y un disolvente
prético polar tal como etanol. La reaccién se realiza a una
presién comprendida entre aproximadamente 206,84 kPa vy
aproximadamente 275,79 kPa, preferiblemente de
aproximadamente 241,31 kPa, durante un periodo de tiempo
comprendido entre aproximadamente 15 minutos Y
aproximadamente 1 hora, preferiblemente de aproximadamente
30 minutos.

En la reaccién 3 del Esquema 4, para la formacién de
urea, el compuesto de férmula XIV sBe convierte en el
correspondiente compuesto de fédrmula V haciendo reaccionar
primero XIV con cloroformiato de 4-nitrofenilo en presencia
de una base, tal como piridina, y un disolvente aprético
polar, tal como cloruro de metileno, seguido de la reaccién
del intermedio asi formado con una amina. La mezcla de
reaccién asi formada se deja en agitacién durante una noche
a temperatura ambiente. Para la formacién de la sulfonamida,
el compuesto de f6rmula XIV se hace reaccionar con un
compuesto de cloruro de sulfonilo de férmula R'%-Cl, en
presencia de una base, tal como trietilamina, y un disolvente

aprético polar, tal como cloruro de metileno. La reaccién se

agita durante una noche a temperatura ambiente. Para 1la

154
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formacién de cianoguanidina, el compuesto de f6xrmula XIV
primero se trata con hidruro s&6dico en un disolvente
aprético, tal como tetrahidrofurano, seguido de la reaccién
del intermedio asi formado con dimetil-N-cianoditio
iminocarbonatc. La mezcla de reaccién asi formada se calienta
a reflujo durante una noche. El intermedio de N-ciano-S-
metil-isoticurea después se hace reaccionar con una amina en
presencia de un disolvente prético polar tal como metanol.
Para la formacién de la amida, el compuesto de férmula XIV
se hace reaccionar con un &cido, tal como el &cido 3-terc-
butoxicarbonilaminopropiénico, en presencia de N-
metilmorfolina, hexafluorofosfato de O-benzotriazol-1-il-
N,N,N’ ,N’-tetrametiluronio y un disclvente aprético polar,
tal como cloruro de metileno.

En la reaccién 1 del Esquema 5, el compuesto de fé&rmula
X se convierte en el correspondiente compuesto de f6rmula XVI
en la que k es 0, 1, 2, 3 6 4, de acuerdo con el
procedimiento descrito anteriormente en la reaccién 2 del
Esgquema 1.

En la reaccién 2 del Esquema 5, el compuestio de fé6rmula
XVI se convierte en el correspondiente compuesto de f&rmula
VII mediante la reaccién de XVI con una amina de férmula
R*R''N, en la que cada uno de R y R es independientemente
hidrégeno, un grupo heterocicloalquilo (C,-Cg) o

heteroarilo(C,-Cy) que contiene nitrSgeno, o alquilo(C,-C,)

5
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opcionalmente sustituide con hidroxi, aminocarbonilo,
alquil (C;-Cg) aminocarbonilo, (alquil (C,-Cg) ) carbonilo,
carboxi, alquil (C,-C4) sulfonilamino, alcoxi (C,-

C,) carbonilamino, aminosulfonilo, alquil (C,-Cy¢) aminosulfonilo,
{alquil (C,-Cg) ) ;aminosulfonilo, alcoxi(C,-Cs), heterocarilo(C,-
Cy), heterocicloalquilo(C,;-Cy), alquil(C,-Cg)carbonilamino,
(alquil (C;-C¢) carbonil) {alquil (C,-C¢) )amino, ciano, ureido,
alquil (C|-C4) ureido, (alquil (C,-C4))ureido, cianoguanidino,
alquil (C,-C4) cianoguanidino y (alquil (C,-C4)),cianoguanidino,
en presencia de una solucién de dicloroetano/&cido acético
en una relacién 10:1. La mezcla de reaccién se agita a
temperatura ambiente durante un periodo de tiempo comprendido
entre aproximadamente 30 minutos y aproximadamente 2 horas,
preferiblemente de aproximadamente 1 hora. Después se afiade
a la mezcla de reaccién un agente reductor, tal como
cianoborohidruro sédico, y la reaccidén se deja en agitaciédn
durante una noche a temperatura ambiente. Cuando R! y/o RV
son hidrégenos, el compuesto de f6rmula VII puede hacerse
reaccionar adicionalmente de acuerdo con el procedimiento
descrito anteriormente en la reaccién 3 del Esquema 4,
proporcionando ureas, sulfonamidas, cianoguanidinos o amidas.

En la reaccién 1 del Esquema §, el compuesto de f6rmula
X se convierte en el correspondiente compuesto de férmula
XXXIX de acuerdo con el procedimiento descrito anteriormente

en la reaccién 2 del Esquema 1.
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En la reaccién 2 del Esquema 6§, el compuesto de férmula.
X se convierte en el correspondiente compuesto de f6rmula
XXXX de acuerdo con el procedimiento descrito anteriormente
en la reaccién 2 del Esquema 1.

En la reaccién 1 del Esquema 7, el compuesto &cido de
férmula XXXVI se convierte en el correspondiente compuesto
de f6rmula XXXII mediante el tratamiento de XXXVI con cloruro
de tionilo puro o en un disolvente aprético, a temperatura
ambiente, durante un periodo de tiempo comprendido entre
aproximadamente 1 hora y aproximadamente 24 horas,
preferiblemente de 1 hora. El cloruro de &cido asi formado
se disuelve en un disolvente aprético polar con un compuesto
de férmula (H,CO) (H,C)NH-HCl, en presencia de una base de
amina tal como trietilamina. La mezcla de reaccién se agita
a temperatura ambiente durante un periodo de tiempo
comprendido entre aproximadamente 1 hora y aproximadamente
48 horas, preferiblemente de aproximadamente 12 horas.

En la reaccitn 2 del Esquema 7, el compuesto de amida
de f6rmula XXXII se convierte en el correspondiente compuesto
de f6rmula XXXT mediante la reaccidén de XXXII con un reactivo
de heteroaril (C,~-Cy)} litio, en presencia de un disolvente
aprético polar, a una temperatura comprendida entre
aproximadamente -100°C y 1la temperatura ambiente,
preferiblemente a aproximadamente -78°C. La mezcla de

reaccién resultante se agita durante un periodo de tiempo
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comprendido entre aproximadamente 1 hora y aproximadamente
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24 horas, preferiblemente de aproximadamente 12 horas, a una
temperatura comprendida entre aproximadamente -78°C vy
aproximadamente 50°C, preferiblemente de aproximadamente
20°C.

A menos que se indique otra cosa, la presifn de cada una
de las reacciones anteriores no es critica. Generalmente, las
reacciones se realizarin a una presidtn de aproximadamente-una
a aproximadamente tres atmésferas, preferiblemente a presidn
ambiental (aproximadamente una atmésfera).

Los compuestos de f6rmula I que son de naturaleza basica
pueden formar una amplia diversidad de sales diferentes con
diversos &cidos inorgénicos y orgénicos. Aunque tales sales
tienen que ser farmacéuticamente aceptables para
administrarse a animales, a menudo es deseable en la préactica
aislar inicialmente un compuesto de f6rmula I de la mezcla
de reacci6n en forma de wuna sal farmacéuticamente
inaceptable, después simplemente convertir esta Gltima en el
compuesto de base libre mediante el tratamiento con un
reactivo alcalino y, posteriormente, convertir la base libre
en una sal de adici6n de &cidos farmacéuticamente aceptable.
Las sales de adicién de &cidos de los compuestos bisicos de
esta invencién se preparan fécilmente mediante el tratamiento
del compuesto bésico con una cantidad sustancialmente

equivalente del &cido mineral u orgdnico elegido en un medio
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disolvente acuoso o en un disolvente orginico adecuado tal
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como metancl o etanol. Trae la evaporacidn cuidadosa del
disolvente, se obtiene la sal s6lida deseada.

Los &cidos que Be usan para preparar las sales de
adici6bn de &cidos farmacéuticamente aceptables de los
compuestos bdsicos de esta invencién son los que forman sales
de adicién de 4&cidose no toéxicas, es decir, sales que
contienen aniones farmacolbégicamente aceptables, tales como
las sales clorhidrato, bromhidrato, yodhidrato, nitrato,
sulfato o bisulfato, fosfato o fosfato &cido, acetato,
lactato, citrato o citrato &cido, tartrato o bitartrato,
succinato, maleato, fumarato, gluconato, sacarato, benzoato,
metanosulfonato y pamoato [es decir, 1,1’-metilen-bis-(2-
hidroxi-3-nafteato}].

Losa compuestos de f6rmula I gque también son de
naturaleza &cida, pueden formar sales de bases con diversos
cationes farmacolSgicamente aceptables. Los ejemplos de tales
sales incluyen las sales de metales alcalinos o
alcalinotérreos y, particularmente, las sales de sodio y
potasio. Todas estas sales se preparan por técnicas
convencionales. Las bases quimicas que se usan como reactivos
para preparar las sales de bases farmacéuticamente aceptables
de esta invencién sBon las que forman sales de bases no
téxicas con los compuestos acidos de f6rmula I descritos en

este documento. Estas sales de bases no t6xicas incluyen las
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derivadas de cationes farmacolSgicamente aceptables tales
como sodio, potasio, calcio y magnesio, etc. Estas sales
pueden prepararse ficilmente mediante el tratamiento de los
corregpondientes compuestos &cidos con una solucién acuosa
gue contiene los cationes farmacolSgicamente aceptables
deseados, y después evaporando la solucién resultante hasta
la sequedad, preferiblemente a presién reducida. Como
alternativa, también pueden prepararse mezclando soluciones
alcan®flicas inferiores de los compuestos dcidos y el alcbxido
de metal alcalino deseado conjuntamente y después evaporando
la solucién resultante a sequedad de la misma manera que se
ha indicado anteriormente. En cualquier caso, preferiblemente
se emplean cantidades estequiométricas de los reactivos para
asegurar que ge completa la reaccifn y que se obtienen
rendimientos m&ximos del producto.

Los compuestos de f6rmula I Y sus sales
farmacéuticamente aceptables (también denominados en 1lo
sucesivo colectivamente "los compuestos activos") son
potentes antagonistas de los receptores CCR1l. Los compuestos
activos son fitiles en el tratamiento o prevencién de
enfermedades autoinmunes (tales como artritis reumatoide,
diabetes de tipo 1 (comienzo reciente), enfermedad
inflamatoria del intestino, neuritis ©Optica, psoriasis,
esclerosis maltiple, polimialgia reumftica, uveitis vy

vasculitis), afecciones inflamatorias agudas y crénicas
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(tales como osteocartritis, sindrome de insuficiencia
respiratoria en adultos, Sindrome del Distrés Respiratorio
de la infancia, 1lesién de reperfusién de isquemia vy
glomerulonefritis), afecciones alérgicas (tales como asma y
dermatitis atépica), infeccién asociada con inflamacién (tal
como inflamacién virica (incluyendo influenza y hepatitis)
y Guillian-Barre), bronquitis crénica, xeno-trasplantes,
rechazo de trasplantes de tejidos, aterosclerosis,
reestencsis, infectividad por VIH (uac de co-receptores) y
enfermedades granulomatosas (incluyendo sarcoidosis, lepra
y tuberculosis).

- La actividad de los compuestos de la invencién puede
evaluarse de acuerdo con procedimientos conocidos para los
especialistas habituales en la técnica. Pueden encontrarse
ejemploa de procedimientos reconocidos para determinar la
migracién inducida por CCR1 en Coligan, J. E., Kruisbeek,
A.M., Margulies, D.H., Shevach. E.M., Strober, W. editores:
Current Protocols In Jwmunology, 6.12.1-6.12.3 (John Wiley
and Sons, NY, 1991). A continuacién se describe con detalle
un ejemplo especifico de cOmo determinar la actividad de un
compuesto para inhibir la migracién.

En de imiotaxip:
La capacidad de 1los compuestos para inhibir 1la
guimiotaxis ante diversas quimiocinae puede evaluarse usando

Cémaras Boyden convencionales de 48 o 96 pocillos con un
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filtro de policarbonato de 5 micrémetros. Todos los reactivos
y células pueden prepararse en medioc de cultivo de tejidos
RPMI convenciocnal (BioWhitikker Inc.) suplementado con 1
mg/ml de albGmina de suero bovino. En resumen, se pusieron
MIP-lo (Peprotech, Inc., P.0O. Box 275, Rocky Hill NJ) u otros
agonistas de ensayo, en las c&maras inferiores de la c&mara
Boyden. Después se aplicd un filtro de policarbonato y se
ajustd la cédmara superior. La cantidad de agonista elegida
es la determinada para proporcionar la cantidad méxima de
guimiotaxis en este sistema (por ejemplo, seria adecuada una
concentracién 1 nM para MIP-la}.

Después pueden afiadirse células THP-1 (ATCC TIB-202),
monocitos humanos primarios, ¢ linfocitos primarios, aiaslados
por técnicas convencionales, a las c&maras superiores por
triplicade junto con diversas concentraciones del compuesto
de ensayo. Pueden prepararse diluciones del compuesto usando
técnicas seroclégicas convencionales y se mezclan con las
células antes de la adicién a la clmara.

Después de un periodo de incubacibn adecuado a 37 grados
centigrados (por ejemplo, 3,5 horas para las células THP-1
Yy 90 minutos para los monocitos primarios), la camara se
retira, las células de la cémara superior se aspiran, la
parte superior del filtro se limpia y puede determinarse el
nimero de células que migran de acuerde con el siguiente

procedimiento.
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Para las células THP-1, la camara (una variedad de 96
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pocillos fabricada por Neuroprobe) puede centrifugarse para
guitar las células de la cémara inferior y después puede
cuantificarse el nGmero de células frente a una curva patrén

por el cambio de color del colorante de diacetato de

-fluoroceina.

Para los monocitos humanos primarios, o los linfocitos,
el filtro puede tefiirse con colorante Dif Quik® (American
Scientific Products) y el niimerc de células migratorias puede
determinarse con la ayuda de un microscopio.

El niGmero de células migratorias en presencia del
compueato se divide por el nimero de células migratorias en
los pocillos de control (sin el compuesto). El cociente es
el % de inhibici6n para el compuesto, que después puede
representarse usando técnicas de graficos convencionales
frente a la concentracién del compuesto usado. Después se
determina el punto de inhibicién al 50% usando un anflisis
de ajuste lineal para todas las concentraciones ensayadas.
El ajuste lineal para todos los puntos de datos tiene que
tener un coeficiente de correlacién (R cuadrado) > 90% para
considerarse un ensayo valido.

Todos los compuestos de la invencidén que se ensayaron
tenian un CI4 menor de 25 uM en el ensayo de Quimiotaxis.

Las composiciones de la presente invencién pueden

formularse de una forma convencional usando uno o méas
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vehiculos farmacéuticamente aceptables. Asl pues, los
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compuestos activos de la invencién pueden formularse para la
adminisetracién oral, bucal, intranasal, parenterél (por
ejemple, intravenosa, intramuscular o subcuté&nea) o rectal
o en una forma adecuada para la administracién por inhalacién
o insuflacién. Los compuestos activos de la invencibén también
pueden formularse para la liberacién soatenida.

Para la adminisetracién oral, las composiciones
farmacéuticas pueden tomar la forma de, por ejemplo,
comprimidos o cdpsulas preparadas por medios convencionales
con excipienteas farmacéuticamente aceptables talea como
agentes aglutinantes (por ejemplo, almidén de maiz
pregelatinizado, polivinilpirrolidona o hidroxipropil
hipromelosa); cargas (por ejemplo, 1lactosa, celulosa
microcristalina o foefato clcico); lubricantes (por ejemplo,
estearato de magnesio, talco o silice); disgregantes (por
ejemplo, almidén de patata o almidén glicolato aédico); o
agentes humectantes (por ejemplo, lauril sulfato sbédico). Los
comprimidos pueden recubrirse por procedimientos bien
conocidos en la técnica. Lae preparaciones liquidas para la
administracién oral pueden tomar la forma de, por ejemplo,
soluciones, jarabes o suspensiones, o pueden presentarse en
forma de un producto seco para la reconstitucién con agua u
otro vehiculo adecuado antes del uso. Tales preparaciones

liquidas pueden prepararse por medios convencionales con
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aditivos farmacéuticamente aceptables tales como agentes de

8l

suspensién (por ejemplo, jarabe de sorbitol, hipromelosa o
grasas comestibles hidrogenadas); agentes emulsionantes (por
ejempleo, lecitina o goma ardbiga); vehiculos no acuosos (por
ejemplo, aceite de almendras, ésteres aceitosos © alcohol
etilico); y conservantes (por ejemplo, p-hidroxibenzoatos de
metilo o propilo o &cido sérbico).

Para la administraci6n bucal, la composicién puede tomar
la forma de comprimidos o pastillas formuladas de una forma
convencional.

Los compuestos activos de la invencién pueden formularse
para la administracién parenteral mediante inyeccién,
incluyendo el uso de técnicas de cateterizacién
convencionalea o infusidn. Las formulaciones para inyeccién
pueden presentarse en forma de dosificacién unitaria, por
ejemplo, en ampollas o recipientes de dosis mGltiples, con
un conservante afiadido. Las composiciones pueden tomar formas
tales como suspensiones, soluciones o emulsiones en vehiculos
acuosos 0 aceitosos, y pueden contener agentes de formulacién
tales como agentes de suspensibdn, estabilizantes y/o
dispersantes. Como alternativa, el ingrediente activo puede
eatar en forma de polvo para reconstituirse con un vehiculo
adecuado, por ejemplo, agua estéril sin pirSgenos, antes del
uso.

Los compuestos activos de la invencién también pueden
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o enemase de retencién que contienen, por ejemplo, bases de
supositorios convencionales tales como manteca de cacao u
otros glicéridos.

Para la administracién intranasal o la administracidn
por inhalacién, los compuestos activos de la invencién se
administran convenientemente en forma de una solucién o
suspensién desde un recipiente de pulverizacién con una
bomba, que sBe aprieta o bombea por el paciente, o como una
presentacifn de pulverizacién de aerosol desde un recipiente
presurizado o un nebulizador, con el uso de un propulsor
adecuado, por ejemplo, diclorodifluorometano,
triclorofluorometano, diclorotetrafluorcetano, diéxideo de
carbone u otro gas adecuado. En el caso de un aerosol
presurizado, la unidad de dosificacién puede determinarse
proporcionando una vélvula para liberar una cantidad
dosificada. El recipiente presurizade o nebulizador puede
contener una solucién o suspensifn del compuesto active.
Pueden formularse cédpsulas y cartuchos (fabricados, por
ejemplo, de gelatina) para uso en un inhalador o insuflador,
que contienen una mezcla en polvo de un compuesto de la
invencién y una base en polvo adecuada tal como lactosa o
almidén.

Una dosis propuesta de los compuestos activos de la

invencién para la administracién oral, parenteral o bucal al
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ser humano adulto medio para el tratamiento de las afecciones
mencionadas anteriormente (por ejemplo, artritis reumatoide)
es de 0,1 a 1000 mg del ingrediente activeo por dosis unitaria
gue podria administrarse, por ejemplo, de 1 a 4 veces al dia.

Las formulaciones de aerosol para el tratamiento de las
afecciones mencionadas anteriormente (por ejemplo, 1la
artritis reumatoide) en el ser humano adulto medio,
preferiblemente se disponen de forma que cada dosis medida
o "puff" de aerosol contenga de 20 ug a 1000 ug del compuesto
de la invencién. La dosis diaria global con un aerosol estars
dentro del intervalo del 0,1 mg a 1000 mg. La administracién
puede realizarse varias veces al dia, por ejemplo, 2, 3, 4
u 8 veces, administrando, por ejemplo, 1, 2 6 3 dosis cada
vez.

Los agentes activos pueden formularse para la liberacién
sostenida de acuerdo con procedimientos bien conocidos para
las personas de experiencia habitual en la técnica. Pueden
encontrarse ejemplos de tales formulaciones en las Patentes
de Estados Unidos 3.538.214, 4.060.5598, 4.173.626, 3.1159.742
y 3.492.397,

Los compuestos de la invencit.".;n también pueden utilizarse
en una terapia de combinacién con, pero sin limitacién, otros
agentes terapfuticos tales como con agentea inmunosupresores
de las cé&lulas T tales como rapamicina, ciclosporina A y FK-

506, con agentes de ahorro de esteroides tales como
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Cellcept®, o con agentes anti-inflamatorios clésicos (por
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ejemplo, inhibidores de ciclooxigenasa/lipooxigenaéa) tales
como tenidap, aspirina, paracetamol, naproxeno y piroxicam.

Los siguientes Ejemplos ilustran la preparacién de los
compuesastos de la presente invencién. Los datos de RMN se
presentan en partes por millén (&) y estén referidos a la
seflal de estabilizacién del deuterio del disolvente de la
muestra (deuteriocloroformo, a menos que se especifique otra
cosa). Los reactivoe comerciales se wutilizaron sin
purificacién adicional. THF se refiere a tetrahidrofurano.
DMF se refiere a N,N-dimetilformamida. Cromatograffa se
refiere a cromatografia en columna realizada usando gel de
sflice de 32-63 mm y ejecutada en condiciones de presién de
nitrSgeno (cromatografia ultrarrdpida). Los Espectros de
Masas de Baja Resolucién (LRMS) se registraron en un Hewlett
Packard 5989%, utilizando ionizacién quimica (amonio), o en
una plataforma de Ionizacién Quimica a Presidén Atmosférica
(APCI) Fisons (o0 Micro Mass) que usa una mezcla 50/50'de
acetonitrilo/agua con un 0,1% de &cido férmico como agente
ionizante. Temperatura ambiente ge refiere a 20-25°C. Todas
las reacciones no acuosas se realizaron en una atmésfera de
nitr6geno por motivos de conveniencia y para maximizar los
rendimientos. Los nombres para los compuestos de la invencién
se crearon por la versién Autonom 2.0 PC-batch de Beilstein

Informationasysteme GmbH (ISBN 3-89536-976-4).
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(2R, 58) -2-[4-Cloxo-2- (piperazina-l-carbonil) -fenoxi] -1-[4-
(4-fluoro-bencil)-2,5-dimetil-piperazin-1-il] -etanona
r metflico ido -2-{4a-fluoro-bencilaming) -
propidnico
A una solucién de clorhidrato de é&ster metilico del
aFido _(R)—z—amino-propiénico (25 g, 179 mmol) y 4-
fluorobenzaldehido (23 ml, 215 mmol) en 1,2-dicloroetano (200
ml) se afiadié trietilamina (25 ml, 179 wmmol). La mezcla
resultante se agitd durante dos horas a temperatura ambiente
sequido de la adicitn de acetoxiborohidruro sédico (57 g, 268
mmol) en cuatro porciones. lLa mezcla resultante se agitd
durante una npche a temperatura ambiente. La reaccifn se
neutralizé con solucién acuosa diluida de hidréxido sédico
Y Be extrajo con diclorometano (2 Qeces). Las capas orgéinicas
gse reunieron, se secaron sobre sulfato de magnesio, Be
filtraron y se concentraron al vacio. La cromatografia en gel

de silice dio el compuesto del titulo (34,4 g, rendimiento
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del 91%).
Ester metilico del acid -2~ = -

A una solucién del dcido (R) -2-terc-butoxicarbonilamino-

propiénico {37 g, 195 mmol) en tetrahidrofurano seco (250 ml)
a 0°C, se afiadidé 4-wetil wmorfolina (21,5 ml, 195 mmol)
seguido de cloroformiato de isobutilo (25,3 ml, 195 mmol).
La reaccién se dejdé calentar a temperatura ambiente y se
agité durante dos horas. Esto se continué por la adicién de
éster metilico del &cido (8)-2-(4-fluoro-bencilamino)-
propiénico (34,4 g, 162 mmol). La mezcla resultante se agitd
durante una noche a temperatura ambiente. La mezcla de
reaccidén se filtr6 a través de una capa de celite y la torta
de filtro se lav6é con acetato de etilo. El1 filtrado se
concentré al vacio, se diluyb con acetato de etilo y se lavé
con agua y salmuera. Los extractos organicoe se secaron sobre
sulfato de magnesio, se filtraron y se concentrarcn al vacio.
La cromatografia en gel de silice dio el compuesto del tftule

(43,2 g, rendimiento del 70%).

A una solucién de éster metilico del &cido (2R,5S8)-2-

[(2-terc-butoxicarbonilamino-propionil) - (4-fluoro-bencil) -

amino] -propiénico (43 g, 382 mmol) en diclorometano (120 ml)
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a 0°C, se afiadié &cido trifluoroacético (60 ml}. La reaccién

se dejb calentar a temperatura ambiente y se agitd durante

.2 horase. La reaccién se enfrid a 0°C y se inactivé lentamente

mediante la adicién de hidréxido s6dico acuoso 3 N hasta que
se hizo bésica. La mezcla resultante. se extrajo con
diclorometano (2 veces). Los extractos orgédnicos reunidos se
secaron sobre sulfato de magnesio, se filtraron y se
concentraron al vacio proporcionandc el compuesto del titulo
(22 g, rendimiento del 78%).
2R,58)-1-(4-Fluoro-bencil) - =gdi il-piperazina

A una solucién de (2R, 58)-1-(4-fluoro-bencil)-3,6-
dimetil-piperazina-2,5-diona (22 g, 87,9 mmo1l) en
tetrahidrofurano seco (160 ml) a 0°C, se afladi6 gota a gota
una 8olucidén de hidruro de litio y aluminio (1 M en
tetrahidrofurano, 373 ml, 373 mmol) durante 40 minutos. La
mezcla de reaccién después se calentd a reflujo durante 4
horas, se enfrié a temperatura ambiente y se inactivé
lentamente con agua. La mezcla resultante se filtr6 a través
de una'capa de celite y la torta de filtro se lavé con
acetato de etilo. El filtrado desguéa ge concentrd, se diluyéd
con acetato de etilo y se lavé con carbonato &cido sédico
acucso saturado. La capa orgénica se separ$, se secOd sobre
sulfato de magnesio, se filtr6 y Be concentrd al vacio
proporcionandc el compuesto del titulo. (17,7 g, 91% de

rendimiento) .

Y4
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A una solucibn de (2R,5S8)-1-(4-fluoro-bencil)-2,5-
dimetil-piperazina (2,5 g, 11,25 mmol) en diclorometano seco
(11 ml) a 0°C, se afiadi6 trietilamina (1,57 ml, 11,2 mmol)
seguido de cloruro de cloroacetilo (0,858 ml, 11,2 mmol). La
mezcla de reaccidn resultante se agitd durante 30 minutos.
La reaccidn después se filtrd a través de una capa de celite,
se lavd con diclorometano y el filtrado resultante se
concentrd proporcionando un aceite amarillo. La cromatografia
en gel de sflice dio el compuesto del titulo (2,84 g,

rendimiento del 86%).

Ester metili 1 Sci 2R -5-cloro-2-{2-[4-(4-

A una 8soluciSn de (2R,58)-2-cloro-1-[4-(4-fluoro-
bencil)-2,5-dimetil-piperazin-1-il] -etanona (2,75 g, 9,2
mmol) en butanona (50 ml), se afiadi6 5-cloro-2-
hidroxibenzoato de metilo (1,55 g, 9,2 mmol), carbonato
potdsico (2,54 g, 18,4 mmol) y yoduro potédsico (1,52 g, 9,2
mmol). La mezcla resultante se .agité a reflujo durante &
horas. La reaccidn después se enfrid, se diluyd con acetato
de etilo y se lavd con salmuera. Los extractos orgénicos se
secaron sobre sulfato de magnesio, s8e filtraron y se

concentraron al vacio proporcionando un aceite de color
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naranja. La cromatografia en gel de silice proporcioné el

compuesto del titulo (4,1 g, rendimiento del 100%).

2R.58) -5-Cloro-2-{2-[4- {4-fluoro-bencil) -2,.5-

A una solucién de éster metilico del acido (2R,5S8)-5-
cloro-2-{2-[4- (4-fluoro-bencil) -2,5-dimetil-piperazin-1-il] -
2-oxo-etoxi}benzoico (4,12 g, 9,18 mmol) en tetrahidrofurano
(10 ml), metanol (10 ml) y agua (4 ml), se afiadi6 hidréxido
de litio monochidratado (1,93 g, 45,9 mmol). La mezcla
resultante se agitS durante una noche a temperatura ambiente.
La reaccién después se concentrd, se diluyé con &cido
clorhidrico 1 N y Be extrajo con diclorometano (2 veces). Las
capas orgénicas se reunieron, se secaron sobre sulfato de
magnesio, se filtraron y se concentraron proporcionando una
espuma blanca. La titulacién en diclorometano y é&ter
dietilico proporciondé el compuesato del titulo. (1,38 g,
rendimiento del 35%).

Ester texrc- £1i del &cido (2R,58)-4-(5-cloro-2-

g;gxi[-bgnzoil!-pigeraziﬂa-l-carboxilico

A una solucién de &cido (2R,5S)-S-cloro-2-{2-[4-(4-

fluoro-bencil)-2,5-dimetil-piperazin-1-il]-2-oxo-
etoxi}benzoico (0,10 g, 0,212 mmol) en diclorometano (4 ml),
se afiadié 4-dimetilaminopiridina (0,039 g, 0,318 wmmol),

clorhidrato de 1-(3-dimetilaminopropil)-3-etilcarbodiimida
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(0,061 g, 0,318 mmol) y l-piperazinacarboxilato de terc-

90

butilo (0,041 g, 0,222 mmol). La mezcla resultante se agité
durante una noche a temperatura ambiente. Deapués se diluyd
con diclorometano y se lavé con salmuera. Los extractos
orgénicos se secaron sobre sulfato de magnesio, se filtraron
Y se concentraron proporcionando un aceite transparente. La
cromatografia en gel de silice proporcioné el compuesto de

titulo (0,110 g, rendimiento del 85%).

A una solucién de é&ster terc-butilico del &cido (2R,

55)-4-(5-cloro-2-{2-[4-(4-fluorobencil)-2,5-dimetil-
piperazin-1-il} -2-oxo-etoxi}benzoil) -piperazina-1-carboxflico
(0,110 g, 0,182 mmol) en dicloroetano (10 ml), se afiadié
dcido trifluorocacético (5 ml). La reaccifn se agité durante
dos horas a temperatura ambiente. La reaccién después se
diluyé con diclorometano y se lavé con hidréxido sédico
acuoso 1 N. Los extractos orgénicoe se secaron sobre sulfato
de magnesio, se filtraron y se concentraron proporcionando
el compuesto del titulo (0,080 g, rendimiento del 87%).

Los compuestos del titulo de los Ejemplos 2-12 8se
prepararon por un procedimiento anflogo al descrito en el

Ejemplo 1.
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[Ejemplo R R

2 7\ Me
=N e

3 I\ Me
;_N\_/o

4 $=HN A~ H

5 _ H
3 HN_~cr,

6 N H
O

7 . H

O

8 H
=S

9 H
=N

10 NHSOMe Me

11 -NHH{CH;);NHSOCH; | CH;

12 -NH-{CHz)r-NHC{O)NH; | CHa
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i in-1-1il] -2-oxo-etoxi}-fenil) -propion da

ter terc- i del &ci 2-(S5-cloro-2-{2-[4-(4-

iperazi

fenilcarbamoil) -etjll -carbamico

A una solucibén de 2-(2-amino-4-cloro-fenoxi)-1-[4-(4-
fluoro-bencil) -2-metil-piperazin-1-il] -etanona (0,066 g, 0,17
mmol) en cloruro de metileno (2 ml) a temperatura ambiente,
se afiadi® N-metilmorfelina (0,025 ml, 0,23 mmol), &cido 3-
terc-butoxicarbonilamino-propiénico (0,044 g, 0,23 mmol) y
hexafluorofosfato de O-benzotriazol-1-il-N,N,N’,N’-
tetrametiluronio (0,076 g, 0,20 mmol) . La solucién resultante
se agitdé a temperatura ambiente durante 60 horas y después

gse concentrd. La cromatograffia radial (placa de 2 mm) dio el

compuesto del tituleo (0,114 g).




P

93

A una solucién de é&ster terc-butilico del &cido [2-(5-
cloro-z-{z-[4-(4—fluoro-bencil)-z-ﬁetil-piperazin-l-ill-2-
oxo-etoxi}-fenilcarbamoil) -etil] -carb8mico (0,110 g, 0,2
mmol) en cloruro de metileno (3 ml), se afladié &cido
trifluorcacético (0,50 ml)}). La reaccibn se agitd durante 2
horas a temperatura ambiente y después se diluyé con
carbonato &cido s6dico acuoso saturado. La mezcla se extrajo
con cloruro de metileno y loas extractos orgénicos reunidos
se sBecaron sobre sulfato de magnesio, se filtraron y se
concentraron al vacio proporcionando el compuesto del titulo
(0,069 q).

Los compuestos del titulo para los Ejemplos 14-19 se
prepararon por un procedimiento anflogo al descrito en el

Ejemplo 13.
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Ejemplo 20
Q

oty
J: e n\,\“
a

F

(2R, 58) -1- (2-Amino-etil) -3- (5-cloro-2-{2- [4- (4-£luoro-
bencil)-2,5-dimetil-piperazin-1-1il] -2-oxo-etoxi}-fenil) -

bencil) - -di il-piperazin-1-ill -etanon

A una solucién de éster metfilico del &cido (2R,58)-5-
cloro-2-{2-[4-(4-fluoro-bencil)-2,5-dimetil-piperazin-1-il] -
2-oxo-etoxi}-benzoico (1,0 g, 3,35 mmol) en butanona (35 ml),
se afiadié 2-nitro-4-clorofemocl (0,639 g, 3,69 mmol),
carbonato potéasico (0,925 g, 6,7 mmol) y yoduro potésico
(0,556 g, 3,35 mmol). La mezcla de reaccién se calent6 a
reflujo durante una noche. La mezcla de reaccifn después se
enfridé, se diluy6 con agua y se extrajo con acetato de etilo.
Los extractoe orgénicos reunidoa se eecaron sobre sulfato de
magnesio, se filtraron y se concentraron dando un aceite
naranja. La cromatograffa en gel de silice dio el compuesto

del titulo (1,35 g, rendimiento del 93%).
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A una solucién de (2R,58)-2-(4-cloro-2-nitro-fenoxi)-1-
[4~ (4-fluoro-bencil) -2,5-dimetil-piperazin-1-il]etanona(2,2
g, 5,05 mmol) en etanol (50 ml) en un frasco Parr, se afiadid
platino al 5% sobre carbono (2,2 g). La mezcla de reaccidn
se sometid a gas hidrégeno (241,31 kPa) durante 30 minutos.
La mezcla de reaccifén se filtrd a través de celite y se lavé
con etanol. El filtrado se concentrd dando una espuma de
color castafio. La cromatografia en gel de silice dio el

compuesto del titulo (1,42 g, rendimiento del 70%).

4-Nitro-fenil i 2 -(5-cloro-2-{2-[4-

fenil) -carbémico

A una solucién de (2R,58)-2-(2-amino-4-cloro-fenoxi) -1-
[4- (4-fluoro-bencil) -2,5-dimetil-piperazin-1-il] -etanona
(0,150 g, 0,37 mmel) en diclorometano (7 ml) Be afiadié
piridina (0,066 ml, 0,82 mmol) seguido de cloroformiato de
4-nitrofenilo (0,075 g, 0,41 mmol). La reaccién se agitéd a
temperatura ambiente durante 3,5 horas. La mezcla de reaccién
Be concentrdé y a continuacién se cromatografi® en gel de

Bilice dando el compuesto del titulo (0,153 g, rendimiento

del 74%).
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A una eolucién de 4-nitro-fenil éster del Acido (2R,58)-
(5-cloro-2-{2- [4- (4-fluoro-bencil)-2,5-dimetil -piperazin-1-
il] -2-oxo-etoxi}-fenil) -carb&mico (0,206 g, 0,37 mmol) en
metanol seco (6 ml), se afiadi6 etildiamina (0,05 ml, 0,814
mmol) . La reaccién se agitd a temperatura ambiente durante
una noche. La reaccién se concentrf y se cromatografié en gel
de sflice dando el compuesto del titulec (0,115 g, rendimiento
del 63%).

Los compuestos del titulo de los Ejemploa 21-27 se
prepararon por un procedimiento andlogo al descrito en el

Ejemplo 20.

B
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A una solucién de 2-(2-amino-4-cloro-fenoxi)-1-[4-{4-

fluoro-bencil) -2-metil-piperazin-1-il] -etanona (0,050 g, 0,13
mmol) en cloruro de metileno (1 ml) a temperatura ambiente,
e afiadid trietilamina (0,027 ml, 0,19 mmol) y cloruro de 2-
(1,3-dioxo-1,3-dihidro-isoindol-2-il) -etanosulfonilo (0,045
g, 0,17 mmol). La reaccién se agité durante una noche a
temperatura ambiente. Se afiadi6é mds trietilamina (0,027 ml,
0,19 wmmol) y 2-(1,3-dioxo-1,3-dihidro-insoindol-1-il)-
etanosulfonilo (0,045 g, 0,17 mmol). La reaccién se agité
durante una hora y después se afiadi6 més trietilamina (0,055

ml, 0,34 mmol). La reaccidn se agité durante una hora mée y
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después se afiadié mis cloruro de 2-(1,3-dioxo-1,3-dihidro-
isoindol-2-11) -etanosulfonilo (0,090 g, 0,34 mmol). Después
de agitar durante 1 hora mis, la reaccién se traté con
carbonato &dcido s86dico acuoso saturado y se extrajo con
cloruro de metileno (3 veces). Los extractos orgénicos
reunidos se secaron sobre sulfato de magnesio, se filtraron

Yy 8e concentraron al vacio. La purificacifn por cromatografia

radial (placa de 2 mm) dio el compuesto del titulo (0,030 g).

etanosul f6nico

A una solucién de (5-cloro-2-{2-[4- (4-fluoro-bencil)-2-
metil-piperazin-1-il)-2-oxo-etoxi}-fenil)-amida del &cido 2-
(1,3-dioxo-1,3-dihidro-isoindol-2-il) -etanosulfénico (0,030
g, 0,048 mmol) en EtOH (1 ml) a temperatura ambiente se
afiadié hidrato de hidrazina (0,025 ml). La reaccién se agité
durante una noche a tenperatura ambiente y después se diluyé
con agua y se extrajo con cloruro de metileno (2 vecea). Los
extractoe orgdnicos reunidos se lavaron con salmuera acuosa
saturada y se secaron sobre sulfato sbédico, se filtraron y
se concentraron al vacio. La purificacién mediante
cromatograffa radial (placa de 2 mm) dio el compuesto del
titulo (0,014).

Los compuestos del titulo de los Ejemplos 29-34 sge

prepararon por un procedimiento anflogo al descrito en el
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Ejemplo 28.
- ol
(o]
Yo’ ?
Nj“M’ NHR,,
Re /("
Q.
Ejemplo R* R*
20 -SO.CF, Me
30 H
;'so'/‘uj‘m,
H
31 CN |H
32 "‘SO-NHI“@ H
33 H H
J"‘soz'\,Nm
34 -SO;N(M.). Me
Eijemplo 35
ci
[NTM,HNYNH,
N N-cn
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2R) -N-(5-Cloro-2-{2-[4-(4-fluoro-bancil) -2-metil -

iparaxzin-1-1il] -2- -etoxi] -fenil) -cian anidin

A una solucidén de 2-(2-amino-4-cloro-fenoxi)-1-[4-({4-

fluoro-bencil) ~-2-metil-~piperazin-i-il] -etanona (0,30g, 0,77
mmol) en tetrahidrofurano (5 ml) a temperatura ambiente, se
afiadié hidruro s6dico (0,029 g, 1,22 mmol) y la reaccién se
agitd durante 30 minutos. A esto se afadié S,S1-dimetil N-
cianoditio iminocarbonateo (0,168, 1,15 mmol) y la mezcla se
calentd a reflujo durante una noche. La reaccidén se enfrié
y se inactivdé con cloruro aménico acuoso saturado. La mezcla
se extrajo con EtOAc y los extractos organicos se secaron
sobre Na,80,, Be filtraron y se concentraron al vacifio. lLa
cromatografia en gel de sflice dio el compuesto el titulo

(0,350 q).

A una solucién de 1-(5-cloro-2-{2- [4- (4-fluoro-bencil) -

2-metil-piperazin-1-il] -2-oxo-etoxi}-fenil)-N-ciano-S-metil-
isotiourea (0,045 g, 0,092 mmol) en EtOH (1 ml), se afiadid
hidréxido aménico (0,100 ml) y la solucibén resultante se
agitd a 60°C durante una noche. La mezcla de reaccién bruta
se purificé directamente mediante cromatografia radial (placa

de 2 mm) dando el compuesto del tituleo (0,027 g).
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Logs compuestos del titulo de los Ejemplos 36 -- 38 se

prepararon por un procedimiento andlogo al descrito en el

Ejemplo 35.

103

Ejemplo

I

1748
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2R,58)-2-{4-Cloro-2-[(2-dietilamino-etilamino) -metil] -

fenoxi}-1-[4-{4-fluoro-bepncil) -2,5- - n-l1l«~

iperazin-1-il] -2-oxo-etoxi}-benzaldehi

A una solucién de 2-cloro-1-[4-(4-fluoro-bencil)-2,5-
dimetil-piperazin-1-il] -etanona l(2,8'1 g, 9.6 mmol) en DMF (20
ml), se afiadi6é S5-clorosalicilaldehido (1,65 g, 10,5 mmol),
carbonato potasiqo (2,64 g, 19,2 mmol) y yoduro potésico
(1,59 g, 9,6 mmol). La mezcla resultante se calenté a 100°C
durante 12 horas. La reaccién se enfrid, se diluyé con
salmuera acuosa saturada y se extrajo con acetato de etilo
(3 veces). Los extractos orgdnicos reunidos se secaron sobre
sulfato de magnesio y se filtraron. El filtrado se concentrd
al vacio dando el producto bruto. La purificacién mediante
cromatografia en gel de silice (EtOAc al 15%/Hexanos) dio el

compuesto de titulo (3,40 g, rendimiento del 85%).

188
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etanona

A una solucién de (2R,5S)-5-cloro-2-{2-[4-(4-fluoro-
bencil)-2,5-dimetil-piperazin-1-il] -2-oxo-etoxi }-benzaldehido
(0,100 g, 0,25 mmol) en una mezcla 10:1 de dicloroetano:&cido
acético (2,2 ml), se afladid (dietilamino)etilamina (0,088 ml,
0,625 mmol) y la solucién reasultante se agitd durante 1 hora
a temperatura ambiente. A esto se afiadié cianoborohidruro
B6dico (0,0094 g, 0,15 mmol) y la reaccién se agité durante
una noche a temperatura ambiente. Tras completarse se afiadib
agua y la mezcla se basificé con bicarbonato sédico sélido
(pH > 10) . E1 producto se extrajo con diclorometano (2 veces)
Yy éter dietilico (2 veces). Los extractos orgdnicos reunidos
se secaron sobre sulfato de magneaio, se filtraron y se
concentraron al vacio. La cromatografia en gel de silice dio
el compuesto del titulo (0,039 g, rendimiento del 30%).

Los compuestos del titulo de los Ejemplos 40 - 62 Be
prepararon por un procedimiento andlogo al descrito en el

Ejemplo 39.
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"Example R RY
40 Me
l."/'\/ O
41 Me
ll‘/\/hgﬂ
42 —~ D Me
(43 Me
\"C}
46 N Me
\/\/'3
46 Me
'1‘/\6
47 }\/\[H} Me
48 R L
49 CN Me
11'/\/
50 J_r\, CN Me
(51 0 Me
"J\)\Nl‘h
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Ejemplo T [y
3 Me
‘L‘/\iNHQ
—5-3 l.'../\/NHZ Me
(64 N ANHAC | Me
55 e Me
£ Me
-;,MH’?‘om
K L ~_NHSO,Me | Mo
58 Mes
-‘J\/\OEt
59 Me
60 Me
JJ \/\OH
& S \osoyH Me
62 oi Me
JI S NHz
Ejemploc 63

dl
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1-11] -2 -oxo-atoxi }-b l) -2-dietilamino-acetamida

-(4-f1

encil) - -dimetil -pj in-1-il] -etanona

A una solucién de (2R,5S)-5-cloro-2-{2-[4-(4-fluoro-
bencil)-2,5-dimetil-piperazin-1-il] -2-oxo-etoxi}-benzaldehfdo
(1,86 g, 4,44 mmol) en MeOH (20 ml), se afiladié acetato
aménico (3,42 g, 44 mmol) y cianoborohidruro sédico (0,195
g, 3,1 mmol). La mezcla resultante se agité durante una noche
a temperatura ambiente. La reaccién se inactivdé con &cido
clorhidrico concentrado y se concentré al vacio. El residuo

se disclvi6 en agua y se basific6 con NaOH acuso 3 N (pH >

.10) . El producto se extrajo con diclorometano (2 veces) y

acetato de etilo (2 veces). Los extractos orgfnicos reunidos
se secaron sobre sulfato de magnesio, se filtraron y Be

concentraron al vacio. La cromatografia en gel de silice dio

el compuesto del titulo (1,29 g, rendimiento del 69%)

A una solucién de N,N-dimetilglicina (0,014 g, 0,13
mmol} y (2R,5S8)-2-(2-aminometil-4-cloro-fenoxi)-1-[4-(4-
fluoro-bencil)-2,5-dimetil-piperazin-1-il] -etancna (0,063 g,
0,15 mmol) en diclorometano (2 ml), se afiadié 1-(3-
dimetilaminopropil) -3-etilcarbodiimida (0,034 g, 0,18 mmol),
1-hidroxibenzotriazol (0,021 g, 0,15 mmol) y trietilamina

(0,036 ml, 0,36 mmol). Después, la reaccifn se agité durante
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48 horas, la solucién se diluyé con bicarbonato sédico acuoso

109

saturado y se extrajo con diclorometano (3 veces). Los
extractos orgénicos reunidos se secaron sobre sulfato de
magnesio, se filtraron y se concentraron al vacifio. La
cromatografia en gel de ailice dioc el compuesto del titulo
(0,063 g, 80%).

Los compuestos del titulo para los Ejemplos 64 - 85 Be

prepararon por un procedimiento andlogo al descrito en el

Ejemplo 63
Cl
Yo
Nj,-Me NHR,,
Rl/(N
C,
Example R™ R

64 ] j\, A ‘Me

B5 0 Me
66 o Me
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Ejemplo R™ 3
67 Me
| \i’\gm’
68 0 Me
\)\/TNMIQ
69 Me
‘lli/\COle
70 Me
‘l,i’ NHAC
71 Me
\Lﬂiom
72 M
\Lui"“! °
73 o Q e
! \iﬁuj‘ul-im-!u) .
74 M
"'ILHI NH; °
75 o n Me
L.‘)\I NF
76 Me
-,‘LOEl
77 Me
Ao
78 . H
"lliNHg
(79 H
mj‘g
80

L
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Ejemplo R™ R*

81 Me
J’”(f?

82 0 H Me
v~

183 Me
AL

8 H
Lo

= s
oo

A una sgolucién de

(2R,58) -5-cloro-2-{2- [4- (4-fluoro-

bencil) -2,5-dimetil-piperazin-1-il] -2-oxo-etoxi}-bencilamina

(0,200 g, 0,477 mmol) en cloruro de metilenc (10 ml),

afiadié piridina (0,077 ml, 0,954 mmol) y cloroformiato de 4-
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nitro fenilo (0,097 g, 0,525 mmol}. La mezcla resultante se
agit6 durante una hora a teﬁperatura ambiente y después se
concentré al vacio. El residuo (0,055 g, 0,094 mmol) se
disolvibé en metanol (1 ml). Se afiadié N-acetiletilendiamina
(0,019 ml, 0,188 mmol) y la reaccién se agitd a temperatura
ambiente durante una noche. La reaccién se concentré al vacio
Yy la cromatografia en gel de silice dio el compuesto del
titulo (0,019 g, 27%).

Los compuestos del titulo para los Ejemplos B7 - 90 se
prepararon por un procedimiento anfélogo al descrito en el

Ejemplo 86.
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Ci
o
0 :
T\‘.MG NHR,,
R2 /(Nj
C.
" Ejemplo R R
87 o) Me
"l.,jﬁ’\)LNHz
88 0 Me
N
T Me
JHNGH
80 Me
Ll'i"’\/g
H
E lo 91

2R,58) -5-Cloro-2-{32-[4-(4-fluoro-bencil) -2, 5-dimatil-

iperazin-1-

1l] -2 -oxo-eatoxli }~-bencil da del &cido 2-
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amino-etanogulfénico

A una solucién de (2R,58)-5-cloro-2-{2-[4-(4-fluoro-

bencil) -2,5-dimetil-piperazin-1-il] -2-oxo-etoxi}-bencilamina
{0,060 g, 0,143 mmol) en cloruro de metileno (3 ml), se
afiadié cloruro de 2-(1,3-dioxo-1,3-dihidro-isoindol-2-il)-
etanosulfonilo (0,043 g, 0,150 mmol) y trietilamina (0,060
ml, 0,43 mmol) y la solucifn se agité durante 1 hora a
temperatura ambiente. La reaccidn se diluyd con carbonato
&cido Bb6dico acucso saturado y se extrajo con cloruro de
metileno. Los extractos orginicos reunidos se secaron sobre
sulfato de magnesio, se filtraron y se concentraron al vacio.

La cromatografia en gel de silice dio el compuesto del titulo

(0,073 g, 77%).

etanosulfénico

A una solucién de (2R,58)-5-cloro-2-{2-[4-(4-fluoro-
bencil) -2,5-dimetil-piperazin-1-il] -2-oxo-etoxi}-bencilamida
del acido 2-(1,3-dioxo-1,3-dihidro-isoindol-2-il) -
etanosulfénico (0,073 g, 0,111 mmol) en EtOK (1 ml) se afiadid
hidrazina (35% ac., 0,25 ml, 2,73 mmol) y la solucién se

agit6é durante una noche a temperatura ambiente. La reaccién
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se filtr6 a través de una frita de vidrio y se lavd con EtOQH.
El filtrado se concentré al vacio dando el compuesto del
titulo (0,056 g, 96%).
Los compuestos del titulc para los Ejemplos 92 - 93 sge

prepararon por un procedimiento andlogo al descrito en el

Ejemplo 91.
C
Yo
Nj_.Me NHRz
"
F
" Ejemplo R R
93 H
92 g-so-;\/NHz
83 -SO,NMe; Me
- 3
E 1o 9

(2R) -N- (2-Amino-etil) -N’ - (5-cloro-2-{2- [4- (4-fluoro-

bencil) -2-metil-piperazin-1-il1]-2-oxo-etoxi}-bencil) -
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clianogusnidina

Una solucién de 2-(2-aminometil-4-cloro-fenoxi)-1-[4-(4-
fluoro-bencil) -2-metil-piperazin-1-il]-etanona (0025 g, 0,062
mmol) y cianocarbonimidato de difenilo (0,016 g, 0,068 mmol)
en etanol (1 ﬁl) se calent en una placa de agitacibén a 60°C,
Después de 22 horas, se afiadié etilendiamina (0,008 ml, 0,123
mmol) y la solucién resultante se calentd en una placa de
agitacién a 60°C durante 21 h mids. La solucién se enfrid a
temperatura ambiente, se concentr6 y se purificé usando
cromatografia radial para producir el compuesto del titulo
(0,021 g 67%). Los compuestos del titulo para los Ejemplos
95 - 96 se prepararon por un procedimiento andlogo a}

descrito en el Ejemplo 94.

Ejemplo R
06 .CN H
A,
E3 CN H
.'l )\N/\,NH:
H
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2R,58) -5-Cloro-2-{2-[4- (4-fluoro-bencil) -2,5-dimetil-
iperazin-1-1l] -2-oxo-atoxi}-N-metil-bencenosulfonamida
5-C1 -2- xi-N-metil-benceno namida
A una solucién de cloruro de 5-cloro-2-metoxi-
bencenosulfonilo (1,0 g, 4,15 mmol) en tetrahidrofurano (8
ml) se burbujed gas metilamina hasta que se satur6. La mezcla
de reaccién se cerrd herméticamente con un septo y se agité
durante una noche a temperatura ambiente. La mezcla de
reaccién después se concentrS, se triturd en diclorometano
y é&ter, se filtré y se secd produciendc el compuesto del
titulo anterior, 1,05 g (> 100%) en forma de un sélido
blanco.
5- -2-hidroxji-N-metil-bencenosgul fonamida
A una solucién de hidruro sbédico {60% en aceite mineral,
90,24 mg, 2,25 mmol) en dimetilformamida seca, se afiadié gota

a gota tiofenol (0,225 ml, 2,25 mmol). A esta mezcla después
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ge afadisé 5-cloro-2-metoxi-N-metil-bencenosulfonamida (531
mg, 2,25 mmol) seguido de un calentamiento a reflujo durante
4 horas. La mezcla de reaccién se enfrié, se diluy6 con
acetato de etilo y sBe lavé con una solucién de A&cido
sulfidrico 1 N. La capa orgéinica se separf, se secd sobre
sulfato de magnesio, se filtré y se concentré al vacfo. lLa
cromatograffa en gel de silice produjo el compuesto del

tfitulo anterior (320 mg, rendimiento del 53%).

A una s8solucién de (2R,58)-2-cloro-1-[4-(4-fluoro-

bencil)-2,5-dimetil-piperazin-1-il)-etanona (375 mg, 1,26
mmol) en butanona (12 ml), se afladié 5-cloro-2-hidroxi-N-
metil-bencencosulfonamida (280 mg, 1,26 mmol), carbonato
potédsico (348 mg, 2,52 mmol) y yoduro potésico (209 mg, 1,26
mmol). La mezcla de reaccién resultante se calentd a reflujo
durante 4 horas. Se dejé enfriar, se diluyé con acetato de
etilo y se lavé con salmuera. La capa orgénica se separd, se
Becd sobre sulfato de magnesio, se filtrd y se concentr$ al
vacio. La cromatografia en gel de silice dio el compuesto del
titulo anterior (320 mg, rendimiento del 53%).

Los compuestos del titulo para los Ejemplos 98 - 100 se
prepararon por un procedimiento anflogo al descrito en el

Ejemplo 97.



Me
Ms

-NH;
I\
/

" Ejemplo

100

10




(%

Habiendo descrito la invencidn como antecede, se declara

PC10770A 120

como propiedad lo contenido en las siguientes
REIVINDICACIONES

1. Un compuesto de f&rmula

5 2 \
Ra/ (Z).\ (Y);/(x)"\N/_)<;R b (R')

N
(R,)}o

© una sal farmacéuticamente aceptable del mismo; en la que
10 aesl, 2, 3, 4 65;
bes 0, 1, 2, 3 6 4;
ces 06 1;
des 1, 2, 3, 4 6 5;
ees 06 1;
15 jes 1, 2, 3 6 4;
X es C(0), C(S) o CH,;
Y es CH;, o 8i e es 0, Y es CHR' siendo R' hidrégeno,
arilo (C¢-Cp) o NRRY;
Z es oxigeno, NR’ o CR'R";
20 cada R! se selecciona independientemente de hidrégeno,

hidroxi, hidroxisulfonilo, halo, alquilo{(C,-Cs), mercapto,

mercaptoalquilo (C,-Cy), alquil (C,-Cg) tio, alquil (C,-
Cs¢)Bulfinilo, alquil (C,-C4) Bulfonile, alquil{(C,-
Cs) ticalquilo (C,-Cq) . alquil (C,-C¢) sulfinilalquilo (C,-Cg) ,

25 alquil (C,-C4)sulfonilalquile(C,-Cs), alcoxi (C;-Cq), ariloxi (Cs-
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Cio) » halcalquilo(C;-Cq) , trifluorometilo, formilo,
formilalgquilo(C,-Cs), nitro, nitroso, ciano, aril (C4-
Cig} alcoxi (C,-Cq) , haloalcoxi (C,-Cg) , trifluorometoxi,
cicloalquilo (Cs-C,), cicleoalquil (Cy~-Cy)alquilo (C,-Cq) ,
hidroxicicloalquil (C3-C;)alquilo{(C,-Cq}, _ cicloalquil (C,;-
C,) amino, cicloalquil (C3-Cy) aminocalgquilo (C,-Cq) ,
(cicloalquil (C;3-C;) ) (alguil (C,-C) ) amino, (cicloalquil (C;-
C;) (alquil (C,-C4) ) aminoalquilo (C;-Cq) , cianocalquilo(C,-Cq) .,

algquenilo(C,-C,), alquinilo(C,-C;), arilo(Cs-Cy). aril (Cs-
Cp) alquilo(C;-Cs),»  aril{Ce-Cy)alquenilo(C;-Cg),  hidroxi-
alquilo(C,-Cq), hidroxiaril (C4-Cjp) alquilo{(C,-Cq),
hidroxialquil (C,-C¢) ticalquilo(C,-Cy) ,hidroxialquenilo (C,-Cq) ,
hidroxialquinilo (C,-Cs) , alecoxi (C,-Cg4)alquilo (C,-Cs) , alcoxi (C,-
Cq) aril (C4-Cyo) alquilo (C,-Cg) , ariloxi (C4-Cyg) alquilo (C;-Cg) ,
aril (Ce-Cy) alcoxi (C;-C4) alquilo (C,-Cy) , amino, alquil (C,-

Ce¢)amino, (alquil (C,-Cg) ).amino, aril (Ce-Cjp)amino, aril (Ce-

Cyo) alquil {C;-C¢) amino, aminoalquilo(C,-Cs) , alquil (C,-
Cs) aminoalquilo {C;-Cq) , (alquil {C,-C;) ) ;aminoalquilo (C,-Cq)
hidroxialquil (C;-C4) aminocalgquilo (C,;-Cq), aril (Cq4-
Cyg) aminocalquilo (C,-~Cg), arilo(Cg4-Cyipl, alguil (C,-

Ce) aminoalquilo (C,-Cg) , alquil (C,-Cg) carbonilamino, (alquil (C;-
Cs) carbonil) (alquil (C,-C4))amino, alquil{cC,-
Ce¢) carbonilaminoalquilo (C,-Cq), (alquil(cC,-
Ce) carbonil) (alquil (C,-Cg) } aminoalquilo {(C,-Cq) , alcoxi (C,-

C4) carbonilamino, (alcoxi (C;-C4) carbonil)alquil (C,~C,) amino,
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alcoxi (C,-Cs) carbonilaminoalquilo (C,-Cq), (alcoxi (C,-
C¢) carbonil) (algquil (C,-C4) ) aminoalquilo (C,-Cq) , carboxi,
alcoxi (C,-Cs) carbonilo, aril (C4-Cp) alcoxi (C,-C4) carbonilo,

alquil (C,-C) carbonilo, alquil (C,-C4) carbonilalquilo (C,-C;) ,
aril (C4-Cyg) carbonilo, aril {C¢-Co) carbonilalquilo (C,-Cy) ,
aril (C4-Cyg)alguil (C,-C4) carbonilo, aril (C4-~-Cg) alguil (C,-

Ce) carbonilalquilo{C,-Cs), carboxialquile(C,-C4), alcoxi (C,-

Cg¢) carbonilalquilo (C,;-Cq), aril (C¢-Cy)alcoxi(C,-
Cs) carbonilalguilo (C,-Cgl, alcoxi (C;-Cg)alquil (C,-
Cs) carboniloxialguilo (C,-Cg) , aminocarbonilo, alquil (C,-

C¢) aminocarbonilo, (alquil (C,-Cq)).aminocarbonilo, aril (Ce-

Cjo) aminocarbonilo, aril (Cs-Cp)alquil (C,-C¢) aminocarbonilo,
aminocarbonilalquilo(C,;-Cg), algquil(cCc,-
Cs)aminocarbonilalquilo (C,-C4), (algquil (C,-
Cs))asaminocarbonilalquilo{(C,-C4}, aril (C4-
Ciolaminocarbonilalguilo (C,;-Cy4), alguil (C,-

Ce) aminocarbonilalquilo(C,-Cs), amidino, guanidino, ureido,
alquil {C,-Cg) ureido, (alquil (C,-Cy)),ureide, ureidoalquilo(C,-
Ce) . alquil (C,-Cs)ureidoalquilo (C;-Cq) , (alquil {C,-
C¢) }qureidoalquilo(C,-Cq) , heterocicloalquilo (C,;-Cy) ,
heteroarilo(C,-Cy), heterocicloalquil (C,~Cy)alquilo(C,-Cq) ¥y
heteroaril (C,-Cy) alquilo(C,-Cq) ;

cada R? y R’ se selecciona independientemente de oxo,
halo, alquilo{(C,-C), cicloalquilo(C,-C), cicloalquil {Cy-

Cy) alquilo(C-Cq) , cicloalquil (Cy-Cy) aminoalquilo (C,-Cq) ,
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cicloalquil (C3-Cglalquil (C,-Cg)aminocalquileo (C,-Cq),
halcalquilc {C)-Cq) , alquenilo(C;-Cy) , alquinilo(C;~Cq) ,
arilo (Cg-Cyp), aril (C4-Cp)alquilo(C,-Cq), aril (C,4-

Cyo) alguenilo (C,-Cq) , H-C(O) -, H-C(0Q) ~algquilo(C,-Cq),

hidroxialquilo {(C;-Cq), hidroxialquenilo (C,;-Cq) .
hidroxialquinilo (C,-Cq4) , hidroxiaril (Cs-Cje) alquilo (C,-C) .
hidroxicicloalquil {Cy-Cy)alquilo (C,-Cq), ticalquilo(C,-Cq) .,

cianoalquilo (C,-C¢) , haloalquil (C,-Cs) carbonilaminoalquilo (C,-
Cs) , alcoxi (C,-Cg) aril {C4-Cip}alquilo(C,-Cq) , alcoxi {C;-
Ce) alquilo (C;-Cg) , ariloxi (C4-Cyp) alquilo (C,-Cq), aril (G-
Cio) @lcoxi (C,-Cy) alquilo{C,-C¢) , alquil (C;-C4) ticalquilo(C,-Cq) ,
alquil (C;~C4)Bulfinilalquilo (C;-Cy}, alquil (cC,-
C,) sulfonilalquilo(C,-Cs) , hidroxialguil (C,-Cs) ticalquilo (C,-
Cs) , aminoalquilo {C,-Cy) , alquil (C,-C4) aminoalquilo (C,-Cq) ,
(alquil (C,-Cg) ) ;aminoalquilo (C;-Cs) , aril (Cs-Cy) aminoalquilo (C,-

Cs), aril(Ce-C,)alquil (C,-C¢)aminoalquilo (C)-Cg), alquil (G-

C,) carbonilaminoalquilo {C,-Cy) , azidoalgquilo (C;-Cq) .
aminocarbonilaminocalquilo (C,-Cq), alguil(C,-
C¢) aminocarbonilaminecalquilo (C;-Cq4), {alquil (C,-
Ce) )saminocarbonilaminoalgquilo (C,-C¢), alcoxi (C,-

Cs) carbonilalquil (C,-C4) aminocarbonilaminoalquilo{C,-Cq) .
alcoxi (C,-Cs) carbonilaminocalquilo(C,-Cq) , hidroxialquil {C,-
Cg¢) aminoalguilo (C{-Cg), ariloxi (C4-Cjp)alquil (C,-
Cs) carboniloxialquilo (C;-Cq), alcoxi (C,-Cglalguil (C,-

Cq) carboniloxialquilo (C;-Cq), aril {Cg-Cjp) alcoxi (C,-C4) alquil (G-

109’
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Cs) carboniloxialquile{C;-Cs), alquil (C;-Cg) carbonilo, alquil (C,-
Cs) carbonilalquilo(C,-Cs), carboxi, alcoxi (C,-Cs)carbonilo,
aril (C¢-Cyp) alcoxi {(C,-Cg) carbonilo, aril (C4-Cypplalquil (C,-
C¢) carbonileo, aminocarbonile, alquil (C,-Cs)amincocarbonilo,
(alquil (C,-Cq4) )aminocarbonilo, aril (C¢-Cyo) aminocarbonilo,

aril (Cy-Cyp) alquil (C,-C4) aminocarbonilo, carboxialquile (C-C,) ,

alcoxi (C;-C¢) carbonilalquilo (C;-Cq) , aril (C4-Cy) alcoxi (C,-
C¢) carbonilalquilo (C,-Cq) ., aminocarbonilalquilo(C;-Cg4),
algquil (C,-C¢) amincocarbonilalquilo (C,-Cq), (alquil (C,-
C¢) )zaminocarbonilalguilo(C;-Cg) . aril (C4-
C,o) aminocarbonilalguilo {C,;-Cq) , aril (C¢-Cpplalquil (C,-
C¢) aminocarbonilalquilo (C,-Cq) , aril (C¢-Cyp) sulfonilo,
heterocicloalquilo (C,-Cy), hetercarilo(C,-Cy),

heterocicloalquil (C;-Cy) alquilo (C;-Cy) , hetercaril (C,-
Cp)alquilo (C;-Cs) o R¥R¥N-alquilo(C,-Ce) , siendo cada uno de RM
y RYB, independientemente, alquilo(C,-Cs) o alquil(C,-
Cg) carbonilo;

R* es (R%)((RY),arilo(Ce-Cio), (R%){(R%),cicloalquilo(C;-Ci),
(RY)+(R") ,heterocarilo(C;-Cy) o (R%),(R") heterocicloalquilo (C,-Cy) ,

piendo £ 1, 2, 3 6 4; ¥y

siendo g y h independientemente 0, 1, 2 6 3;

R es de uno a tres grupos seleccionados
independientemente de heterocicloalquil {C,~-Cy) carbonilo,
heteroaril {C,-Cy) carbonilo, heteroaril (C;-Cy) alquil (C,-

Cs) aminocarbonilo, heterocicloalquil (C;-Cg)alquil (C,-
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Cs) aminocarbonilo, alquil (C,-C4) Bulfonilaminocalquil (C,-
Cs) aminocarbonilo, ureideoalquil (C;~C4) aminocarbonilo,
alquil (C,-Cq) ureidoalquil (C;-Cs) aminocarbeonilo, (alquil (C;-
Ce) )ureidoalquil (C,-C¢) aminocarbonilo, haloalquil (C,-

Cs) aminocarbonilo, aminosulfonilalquil (C,-C) aminocarbonilo,
alquil (C,-C4)aminosulfonilalquil (C,-C¢) aminocarbonilo,
alguil (C;-C¢)sulfonilaminoalquil (C,-C4) carbonilamino,
cianoguanidinoalquil (C,-C4) carbonilamino, alquil (C,-
C¢) cianoguanidinocalquil (C,-C4) carbonilamino, (alguil {C,-

Ce) Jacianoguanidinoalgquil (C,-C¢)carbonilamino,

aminocarbonilalquil (C,-C4) carbonilamino, heterocaril (C,-
Cy) alquil (C,-Cg) carbonilamino, heterocicloalquil (C,-
Cy)alquil (C,-C4) carbonilamino, aminosulfonilalquil (C,-

C¢) carbonilamine, hidroxialquil (C,-Cg)ureido, aminoalquil (C,-
Cg) ureido, alquil (C,-Cg)aminoalquil (C,-Cg) ureido, (alquil (C,-
Cs) ) aminoalguil (C,-C4) ureido, heterocicloalguil (C,-
Cg)alquil (C,-C¢) ureido, heteroaril (C,-Cy)alquil (C,-Cs)ureido,
aminosulfonilalquil {C,-C4) ureido, aminocarbonilalquil (C,;-
C¢)ureido, alquil {C,-C4) aminocarbonilalquil (C,-C4) ureido,
{alguil (C,-C¢));aminocarbonilalquil (C,-Cg)ureido,
acetilaminoalquil (C,-C4)ureido, (acetil) (alquil (C,-
Ce) ) aminoalquil (C;-C4) ureido, haloalquil (C;-Cs)sulfonilamino,
aminoalquil (C;-C¢) sulfonilamino, alquil (C,-Cs)aminoalquil (C,;-
Cs) aulfonilamino, (alquil {C,-C4) );aminoalquil (C;-

Cs) sulfonilamino, acetilaminoalquil (C,-C4) Bulfonilamino,

#
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(acetil) (alquil (C,~C4) )aminoalquil (C,-C4)} Bulfonilamino,
ureidoalquil (Cy-C¢) sulfonilamine, alquil (C,-Cg)ureidoalguil (C,-
C¢) Bulfonilamino, (alguil (C,-C4) i) ureidoalquil (C,-
C¢)Bulfonilamino,  alguil(C,-Cs)sulfonilaminoalquil (C,-
Cy) 8ulfonilamino, cianoguanidinoalquil (C,-Cy)sulfonilamino,
alquil (C,-C4) cianoguanidinoalqgquil (C;-C¢) sulfonilamino,

(alquil (C,-C4) );cianoguanidinoalquil (C,-Cg) Bulfonilamino,

aminocarbonilalquil (C;-C4) sulfonilamino, alcoxi(C,-

C¢) carbonilaminoalquil (C;-Cg)sulfonilamino,
aminosulfonilamino, alquil (C,-C4) aminosulfonilamino,
{alquil (C,-C,) ) jaminosulfonilamino, aminocarbonilalquil (C,-
Ce) aminoalquil (C,-Cg) sulfonilamine, heterocicloalquiloxi (C;-
Cy) carbonilaminoalquil (C;-Cq) sulfonilamino, heteroariloxi (C,-
Cy) carbonilaminoalquil {(C,-C¢) sulfonilamino, c¢ianoguanidino,

alquil (C,-Cz) cianoguanidino, (algquil (C,-Cq) ) ;cianoguanidino,

heterociclealquil (C,;-Cy) cianoguanidino, heterocaril (C,-
Cy) cianoguanidino, heterocicloalquil (C;-Cy) alquil (C,-
Cg¢) cianoguanidino, heteroaril (C3-Cy)alquil (C,-

C,) cianoguanidino, aminoalquil (C,-Cg) cianoguanidino, alquil(C,-
Cs) ;minoalquil (C,-C4)cianoguanidino, (alguil (C,-
Cs) ) ;aminoalquil (C,-Cq) cianoguanidino, aminocarbonilalquil (C;-
Cy¢) cianoguanidino, alquil (C,-C4) aminocarbonilalquil (C;-
C¢) cianoguanidino, (alquil (C,-C4) ) ,aminocarbonilalquil (C,-
Cg) cianoguanidino, aminocarbonilalquil (C,-Cg) amino, alquil (C,-

C¢)sulfonilaminoalquil (C,-Cg)amino, alcoxi(C,-
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Cs) carbonilaminoalquil (C,-Cg) amino,

19%7/”

aminosulfonilalquil (C,~

Cg)amino, heteroaril (C,-Cylalquil (C,-Cg4)amino,

acetilaminoalquil (C,-C4) amino,

(acetil) (alguil (C,-

Cs) ) aminoalquil (C,-C4) amino, alcoxi (C,-C4) carbonilalquil (C,-

Cs)aminoalquilo (C,-Cq) , cianoalquil (C,-C¢) aminoalquilo,

aminocarbonilalquil (C;-Cs)aminoalguilo{C,-C),

acetilaminoalquil {(C,-Cg)aminoalgquilo{C;-C4),

(acetil) (alquil (C,-Cs) ) aminoalquil (C,-C) aminocalquilo (C;-Cg) ,

alcoxi (C,-C¢) carbonilaminoalquil (C,-Cs) aminoalquilo (C,-Cq) ,

heterocicloalquiloxi (C,-Cy) carbonilaminoalquil (C,-

Cs)aminoalquilo (C,;-Cq4),

heterocariloxi (C,;-

Cy) carbonilaminoalquil (C;-C4) aminoalquilo {C,~Cy),

cianoguanidinocalquil {C,-Cs) aminoalquilo (C,-Cs) , alquil (C,-

Cs) cianoguanidinoalquil (C;-C4) aminoalquilo (C,-Cs) , (alquil (C,-

Ce) ),cianoguanidinoalquil (C,-C¢) aminoalquilo(C,-Cy) , alquil {C,-

C¢) Bulfonilaminocalquil (C;-Cq4) aminoalquilo (C,-Cq) ,

ureidoalquil (C,-C4)aminoalquilo {C,-Cq) , alquil {C,-

Cs)ureidoalquil (C,-Cy) aminoalguilo (C;-Cq) , (alguil {C,-

C¢) )aureidoalquil (C,-Cgslaminocalguilo{(C,-C4).,

aminocarboniloxialquil (C,-C4)aminocalquilo(C,;-Cq) .,

aminocarbonilalquil (C,-Cs) carbonilaminoalquilo (C,-C¢) ,

alquil (C,-C4) aminocarbonilalquil (C,-Cs) carbonilaminoalquilo (C)-

Ce) . (algquil (C;-C4) )aminocarbonilalquil (C,-

Cs) carbonilaminoalguile (C;-C),

Ce¢) carbonilaminoalquilo{C,-Cq) .

aminosulfonilalquil (C,-

heterocicloalquiloxi (C,-
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Cy) carbonilaminocalquilo (C,-Cy) , heterocicloalquil (C;-~
Cy) carbonilaminoalquil (C,-C4) carbonilaminoalquilo (C,-Cs),
cianoguanidinoalquil (C,-C4¢) carbonilaminoalquilo(C;-Cq),
cianoalquil (C,-C4) carbonilaminoalquilo (C,-C¢) , aminoalquil (C,-
C¢) aminocarbonilaminoalquilo (C;-C4} ., alquil{cC,-
Cq) aminoalquil (C,-C4) aminocarbonilaminoalquilo(C,-Cq),
({alquil (C,-Cs) ) ;aminoalquil (C,-C4) aminocarbonilaminocalquilo (C;-
Cs) . hidroxialquil (C,-C4) aminocarbonilamincalquilo(C,-Cq) ,
aminocarbonilalquil (C,-C4) aminocarbonilaminoalquilo (C,-Cq) ,
alguil (C,-C4) carbonilaminoalquil (C,-C¢) aminocarbonilamino-
alquilo (C,-Cq4} , alquil (C;-C4) sulfonilaminoalquil (C,~
Cs) aminocarbonilaminoalquilo (C,~-Cq) , alcoxi(C,-
Ce) carbonilaminoalquil {C,-Cy) aminocarbonilaminoalquilo (C,-Cq) ,
heterocicloalgquiloxi (C;-Cy) carbonilaminoalquil (C,-
Cy) aminocarbonilaminoalquilo (C,-Cq) , heterocariloxi (C,-
Cy) carbonilaminoalquil (C;-Cs) aminocarbonilaminoalquilo (C,-Cs) .
heterocicloalquil (C;-Cy)alquil (C,-C4) aminocarbonilamino-
alquilo{C,-C,) , heteroaril (C;~Cy) alquil (C,-C4) aminocarbonil -
aminoalquilo(C,-Cs), ureidoalquil (C,-Cg)ureidoalquilo(C,;-GC,),
alquil (C,-C¢)ureidoalquil (C,-C¢)ureidoalquilo(C,-Cq),
(alquil (C,-C¢) )ureidoalquil (C,-C¢) ureidoalquilo (C,-Cq) ,
cianoguanidinoalquil (C,-Cs)ureidocalquilo(C;-C¢}, haloalquil (C,-
C¢) sulfonilaminoalguilo {C,-Cq), aminoalquil (C,-
Cg) Bulfonilaminoalquilo (C,-Cq) , alquil (C,-C4) aminoalquil {C,-

Cs) sulfonilaminoalquilo(C,-Cq) , (alquil (C,-Cg) );aminoalquil (C,-

"
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Cs) Bulfonilaminecalquilo (C,-Cq), acetilaminoalquil (C,-
Cqs)sulfonilaminocalquilo (C,-Cg), (acetil) (alguil (C,-

Cy))aminoalquil (C,-C¢) Bulfonilaminoalquilo(C,-Cg4},
ureidoalquil (C,-Cy) sulfonilaminocalquilo (C,-Cq) , alquil(C,-
Cs) ureidoalquil (C,-C4) sBulfonilaminoalquilo(C,-Cs) , (alquil (C;-
Cs) ).,ureidoalquil (Cy-Cg) Bulfonilaminoalgquilo (C,-Cs} , alquil (C,~
Ce¢)8ulfonilaminoalquil (C,-Cy) Bulfonilaminocalquilo (C,-Cq) ,
cianoguanidinoalquil (C,-Cs) sulfonilaminoalquilo(C,-C4)},
alquil (C,-C4) (cianoguanidino)alquil (C,-C¢) sulfonilamino-
alquilo (C;~Cg) , (alquil (C,-C4) )2 (cianoguanidino) alquil (C,-
Cs) sulfonilaminoalquilo (C,-C) , aminocarbonilalquil {C;~
Cs) sulfonilaminoalgquilo (C;-Cq) , alcoxi (C,-Cg) carbonilamino-
alquil {C,-Cs) sulfonilaminoalquilo (C,-Cq) , heterociclo-
alquiloxi (C;-Cy) carbonilaminocalquil (C,-C¢) sulfonilamino~
alquilo(C,-Cq4) , heteroariloxi (C;-Cy) carbonilaminoalquil (C;~
Ce) sulfonilaminoalquilo (C,-C¢) , aminosulfonilaminecalquiloe (C,-
Gs) , alquil {C,-C¢) aminosulfonil-aminoalquilo(C,-Cg), (alquil (C;-
Cs) };aminosulfonilamino-alquilo(C,-Cq), cianoguanidino-
alquilo(C,;-Cg) ., alquil (C;-Cs) (cianoguanidino)alquilo(C,-Cq) .,
(alquil (C,-C¢) )a{cianoguanidino)alquilo (C;-Cg),
heterocicloalquil (C,-Cy) (cianoguanidino)alquilo{(C,-C),
heterocicloalquil (C;-Cy) alquil (C,-C4) (cianoguanidino) -
alquilo(C;,-C¢), heterocicloalquil (C;-Cy) (cianoguanidino)amino,
heteroaril (C,-Cy) (cianoguanidino)alquilo(Cy-Cs) , heterocaril (C,-

Cy) alquil (C,-C4) (ciancguanidino) algquilo(C,-C;) ,aminoalquil (C,-
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C¢) (ciancguanidino)alguilo (C;-Cq), (alguil(C,-
Cs) );aminoalquil (C,-C4) (cianoguanidino)algquilo(C;-C4),
aminocarbonilalquil (C,-C¢) (cianoguanidine)alquilo(C,-C;),
alquil (C,-C¢) aminocarbonilalquil (C,-C4) (cianoguanidino) -
alquilo (C,-Cs) , (alquil (C,-Cg) )y-aminocarbonilalquil (C,-

Cs) (cianoguanidino)alquilo(C,-Cs}, aminosulfonilo, alquil (C,-

Cq) aminosulfonilo, (algquil (C;-C4) )jaminosulfonilo,
heterocicloalquil (C;-Cy)Bulfonilo, aminoalguil (C,-
Ce¢) aminosulfonilo, alquil (C,-C4) aminoalqguil (C,-
Cs) aminoaulfonilo, {alquil {(C,-C4) )zaminoalquil (C,-
C¢)aminosulfonilo, hetercaril (C,;-Cy) aminosulfonilo,
hidroxialaquil (C,-C4) aminosulfonilo, alcoxi (C;-Cg) alquil (C,-
C¢) aminosulfonilo, ureidoalquil (C;-C4) aminosulfonilo,

alquil {C,-C¢) ureidoalquil (C,-C¢) aminosulfonilo, {(alquil (C,-
C¢) )jureidoalquil (C,-Cg¢) aminoeulfonilo, alqguil (c,-
C¢) sulfonilaminoalquil (C,-C4) aminosulfonilo, alcoxi (C,-
C¢) carbonilaminoalquil (C;-C4)aminosulfonilo,
heteroci cloaiquiloxi (C,-Cy) carbonilaminocalguil (C,-
Cs) aminosulfonilo, heteroariloxi (C,-Cy) carbonilaminoalquil (C,-
Cs) aminosul fonilo, aminocarbonilalquilo(C,-Cs) aminosulfonilo,
cianoguanidinoalquil (C;-Cs) aminosulfonilo, heteroaril (C,-
Cy)alquil (C,-C4) aminosulfonilo, heterocicloalquil (C;-
Cy) aminosulfonilo, R® es de uno a tres grupos seleccionados

independientemente de hidrégeno, hidroxi, hidroxisulfonilo,



10

15

20

25

131
halo, alquilo(C,-Cy) , mercapto, mercaptoalquilo{C,-Cq) ,
alguiltio(C,;-Cg) ., alquil (C,-C4)sulfinilo, alqguil (C;~
Ce) aulfonilo, aril {(C4-Cyp) Bulfonilo, alquil (C,~C4) ticalquilo (Cy-~
Cs) » alquil (C,;-Cg¢)sulfinilalquilo(C,-Cy) , alquil (C,~
C¢) sulfonilalquilo(C,-Cs) , alcoxi {C;-Cs) , hidroxialcoxi (C,-C,) ,
ariloxi (C4-Cy), haloalquilo(C|-Cs), trifluorcalquilo(C,-Cq),
formilo, formilalquilo{C,-Cs), nitro, nitroso, ciano, aril (Cs-
Colalcoxi (C,-Cs) , haloalcoxi (C,-C¢), trifluorocalcoxi (C;-C,).,
aminoalcoxi {(C,-C,) , cicloalquile (Cy-Cyy), cicloalquil (C;-
Cyo) alquilo{C,-Cq) , hidroxicicloalquil (Cy-C\p) alquilo (C,-Cq4) ,
cicloalquil (C;-Cy) amino, cicloalquil (Cy-Cy) aminocalquilo (C,-Cs) ,
cianocalquilo(C,-C4) , alquenilo (C,-C,) , alquinilo (Cy-Cy) ,
arilo (Cs-Cyp) ., aril (C4-Cjp)alqguilo (C;-Cq), aril (Cq-
Cp) alquenilo(C,-Cs) , hidroxialquilo(C,-Cq), (hidroxi)aril (Cs-
Ch)2alquilo(C,-Cs), (alquil (C,-C¢)amino)aril (Cq-Cy) alquilo(C,-
Cs) , hidroxialquil (C,-Cg) ticalquilo(C;-C) , hidroxialguenilo(C,-
Ce) , hidroxialquenilo (C;-Cq) , hidroxialquinilo (C,-Cq) .
alcoxi (C,-Cy) alquilo (C,-Cg) ,alcoxi (C)-Cy) aril (Ce-Cyp) alquilo (C,-
Cs) , ariloxialquilo(C;~Cs) , aril (Cg-Cyg) alcoxi (C,~Cy) alquilo (C,-
C¢) , amino, alquil (C;~Cg) amino, (alquil (C,-Cg))samino, aril (Cs-
Cyp) amino, aril (C4-Cyo) alquil (C,-Cg) amino, aminoalquil (C,-
Ce) amino, heterocicloalquil {C;-Cp) amino, hetercaril (C,-
Cy) amino, cicloalquil (C3-Cjo) (alquil(C;~-Cq))amino, alquil(C;-
C¢) carbonilamino, alcoxi (C,-Cg) carbonilamino, alquenil (C,-

C¢) carbonilamino, cicloalquil (Cy-Cp)carbonilamino, aril (Ce-
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Cy) carbonilamino, heterocicloalquil (C;-Cy) carbonilamino,
haloalquil (C;-C¢) carbonilamino, alcoxi (C,-Cg)alquil (C,-
Cs) carbonilamino, alcoxi (C,-C4) carbonilalquil (C,-

Cs) carbonilamino, (alquil (C,-Cg) carbonil) (alquil (C,-Cg) ) amino,

(alcoxi (C;-C4) carbonil) (alquil (C;-C¢) ) amino, alquil (C,-

Ce¢) sulfonilamino, aminoalquilo (Cy-Cq4) , alquil (C,-
Cs) aminoalquilo (C,-Cq) , (alquil (C,~GC4) }saminocalquilo (C,-Cg) ,
hidroxialquil (C,-C¢) aminoalquilo{C,-Cq), aril (Cg4-

Cio) aminoalquilo(C,-Cg) , aril {Cy-Ci) alquil (C,-C4) aminoalquilo (C;-
Cs) . alquil (C,~C¢) carbonilamincalquilo (C,-Cg) , aril (Cg-
Cio) carbonilaminoalquillo (Cy~-Cg) ., (algquil({cC,-
Cs) carbonil) (alquil (C,~C4) ) aminoalquilo(C,-Cs) ,cicloalquil (C,y-
Cip) (alquil (C,-C4) )aminoalquilo (C,-Cq) ., alcoxi (C,-
Cs) carbonilaminocalguilo (C,-C4) ,alcoxi (C,;-Cq) carbonilalquil (C,-
Cs)carbonilaminoalguilo (C,-Cq4), (alcoxi(C,-
Cg) carbonil) {alquil (C,-C¢) ) aminoalquilo (C,-Cg) , alquil (C,-
Cs)eulfonilaminoalguilo{(C,~C4), (alquil {C,-
Cs) Bulfonil) (alquil (C,-Cq) ) aminoalquilo (C,-Cy) , aril (C¢-
Cio) Bulfonilaminoalquilo(C,-Cg), (aril (Cg4-
Cio) Bulfonil) (alqgquil (C,-C4) )aminoalguilo (C,-Cg),
heterocicloalquil (C,-Cp) aminoalquilo (C,-Cy) , heteroaril (GC;-
Cy) aminoalquilo{C,-C,) , alcoxi (C;-C4) carbonilo, aril (Cs-
Cio) alcoxi (C,-Cg) carbonilo, alquil (C,-Cg)carbonilo, aril (C4-
Ci) carbonilo, aril (Cg-Crg)alquil (C,-Cq)carbonilo,

hidroxialcoxi (C,-Cg) carbonilo, alcoxi (C,-Cg)carbonilalquilo(C,-



10

15

20

25

2

133
Cg) , aril (C4-Cyp) alcoxi (C;-C¢) carbonilalquilo (C,-Cq) , alcoxi (C,-
C¢)alquil (C,-C4) carboniloxialquilo{C,;-Cq), {alquil (C,-
C¢) );aminocarboniloxialquilo (C,-Cq), alquil (C,~
Cs) carbonilalquilo{(C,-Cs), aril (C4-Cyp)carbonilalquilo(C,;-C),
aril (C4-Cjo) alquil (C,-C,) carbonilalquilo(C,-Cs) , aminocarbonilo,
alquil (C,-C) aminocarbonilo, (alquil (C,-Cq4) ) ;aminocarbonilo,
aril (C4-C,p) aminocarbonilo, aril (C¢-Cyj)alquil (C,-
Ce) aminocarbonilo, (aminocarbonilalquil (C,-C4))aminocarbonilo,
alquil (C,-C4) aminocarbonilalquil (C,-C¢) aminocarbonilo,
alcoxi (C,-C4)carbonilalguil {C,-Cq) aminocarbonilo '
(aminocalquil (C,-C4) ) aminocarbonilo, hidroxialquil (C,~
Ce) aminocarbonilo, aminocarbonilalquilo({(C,-Cs), alquil(C,-
Cs) aminocarbonilalguilo {(C,-Cq), {alguil(C,-
C¢) )jaminocarbonilalquilo(C,;-Cg), aril (Cg-
C,¢) aminocarbonilalquilo (C,-Cq) , aril (Cg-Cyo) alquil (C,~
Ce) aminocarbonilalquilo (C,~Cq) , amidino, hidroxiamidino,
guanidino, ureide, alquil (C;-Cg)ureido, aril(C¢-Cjp}ureido,
(aril (C4-Cyp) )ureido, aril (C4-Cyo) alquil (C;-C4) ureido,
haloalquil (C;-Cs)ureido, (alquil (C;-C4) ) (@aril (C4-Cyp) ) ureido,
(alquil (C,~C¢) ) jureido, haloalquil (C,-C4) carbonilureido,
ureidoalquiloc (C,;-Cq) , alquil (C,-Cs;) ureidoalquilo(C,-Cq),
(alquil (C;-Cq¢) )ureidoalquilo(C-Cy), aril (Cg4-
Cio)ureidoalquilo (C,-Cg} , (aril (C4-Co) ) qureidoalquilo (C,-Cq),
aril (C4-Cyp) alquil (C,-Cg) ureidoalquilo(C,-Cg) , haloalquil (C,~
Cs) ureidoalquilo {C,-Cq) , (halocalguil {C,-C¢) ) (alquil (C,-
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Cg) Jureidoalquilo (C;-Cg) , (alcoxi (C;-Cy) carbonilalquil (C,-
Cs) Jureidoalquilo (C,-Cy), glicinamido, alquil (C,-
Cs)glicinamido, aminocarbonilglicinamido, alcoxi (C,-

Cs)alquil (C,-C¢) carbonilglicinamido, (aminocarbonil) (alquil {(C,-
Cs) )glicinamido, (alcoxi (C,-C4) carbonilalquil (C4-
Cio) carbonil) (alquil (C,-C4) Jglicinamido, (alcoxi (C,-
Cs) carbonilaminoalquil (C,-C¢) carbonil)glicinamido, aril (Cs-
Cio) carbonilglicinamidc;, (aril (C4~Cjp) carbonil) (alquil (C,-
Cs) )glicinamido, (aril (C4-Cyp)alquil (C,-Cg) aminocarbonil) -
glicinamido, aril (C¢-Cy) alquil (C,-C) aminocarbonil) (({alquil (C,-
Cs) Yglicinamido, aril (C4-C)p) aminocarbonilglicinamido,
(aril {C¢-Cyp) aminocarbonil) (alquil (C,-C4) )glicinamido,
glicinamidoalquilo (C,-Cq), alaninamido, alquil {C,-
Cs)alaninamido, alaninamidoalguilo (C,-C4), hetervarilo(C,-GC,),
heterocicloalquilo(C;-Cy), heterocaril (C;-Co)alquilo(C\-Cs) ¥y
heterocicloalquil (C,~Cy) alquile (C,-C) ;

R? es de uno a tres grupos seleccionados
indep_endientemente de hidrégeno, hidroxi, halo, alquilo(C,;-
Cs) . alquil (C,-Cg) sulfonilo, aril({Csq-C)sulfonilo, alcoxi (C,-
Ce} , hidroxialcoxi (C,-C4) , haloalquilo(C,-Cy) , formilo, nitro,
ciano, haloalcoxi{C,-C¢), algquenilo(C;-Cs), alquinilo(C;-Cq),
arilo(C4-Cy), aril (Ce-Cyp)alquilo(Cy-C4), amino, alquil (C,-
Ce) amino, (alquil (C,-Cg));amino, aril(C¢~Cyp)amino, aril (Cs-
Cyo) alquil (C,-C4) amino, alquil (C,-C4} carbonilamino, alcoxi (C,-

Cs) carbonilamino, alguenil (C,-C¢) carbonilamino,

7
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cicloalquilcarbonilamino, aril (C4-C,p) carbonilamino,
haloalquil (C,-C4)} carbonilamino, alcoxi (C,-Cg) alquil (C,-
Cs) carbonilamino, alcoxi (C,-C¢) carbonilalquil (C,-

C¢) carbonilamino, (alquil (C;-Cs) carbonil) {algquil (C;-Cg4) ) amino,

(alcoxi {C|-C¢) carbonil) {(alquil (C,-C4) ) amino, alquil (C,-
C¢) Bulfonilamino, aminoalquilo (C,-Cg) ., alguil (C,-
C¢) aminoalquilo (C,-Cq) , (alquil (C,-C4) ) ;aminoalquilo (C,-Cy) ,

alguil (C,-C¢) carbonilaminocalquilo {(C;-Cg), aril (C¢-
Cip)carbonilaminocalgquilo {(C,-C4), (alguil (C;-
Cs) carbonil) (alquil (C,-C¢) ) aminoalquilo {C,-Cq) , alcoxi (C,-
Cs) carbonilaminoalquile (C,-C) , alcoxi (C)-Cg) carbonilo, aril (G-
Co) alcoxi (C;-C¢) carbonilo, alquil (C,-C4)carbonilo, axil (Cse-
Cus) carbonilo, aril (C4-Cjp)alguil (C,-C4)carbonilo,
aminocarbenilo, alguil (C,-C4) aminocarbonilo, {(alquil (C,-
Cs) )aaminocarbonilo, aril (C4-C,o) aminocarbonilo,
aminocarbonilalquilo (C,-Cg}, alquil (C,-C¢) aminocarbonil -
alquilo(C,-C), (alquil (C,-C4) ) ;aminocarbonilalquilo (C,-Cq) ,
aril (Cs~Cyo) aminocarbonilalquilo (C,-C¢), guanidino, ureido,
alquil (C,-C¢) ureido, ureidoalquilo (C,-Cg) , alquil (C,-
Cs) ureidoalquilo(C,-C4} y glicinamido;

cada uno de R* y R ge selecciona independientemente del
grupo co'rnpuesto por hidrSgeno, alquilo(C,-Cg), arilo(Cs-Cp).
aril (C4~Cjg) alquilo{C,-C¢) , alquil{C,-Cq¢) carbonilo, alquil (C;-
Ce¢) carbonilalquilo{C,-Cs) ., aril (Ce-Cg)alquil (C)-C)carbonilo,

aril (Cs~Cyo) alquil (C,-C) carbonilalquilo (C,-C4) , aminocarbonilo,
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alquil (C,-Cs) aminocarbonile, (alquil (C,-Cg) ),aminocarbonile y .

alcoxi (C,-Cs) carbonilo; y

cada uno de R'" y R? se selecciona independientemente del

grupo compuesto por hidrégeno, alquilo(C,-Cq), arilo(Cs-C,)

aril (C4~Cig)alquilo(C,-Cq) ., hidroxi, alcoxi (C,-Cq) ,
hidroxialquilo(C,-Cq) , alcoxi (C,-C4) alquilo(C,-Cq) , amino,
alquil (C,-C4) amino, (alquil (C,-C4) ) ;amino, alquil (C,-
C¢) carbonilamino, ¢cicloalguil (C3-Cy) carbonilamino,
cicloalquil (C3-Cg) alquil (C,-Cy) carbonilamino, alcoxi (C,-
Cs) carbonilamino, alquil (C;-C4) sulfonilamino, aril (Cg-
Cip) carbonilamino, alcoxi (C,-C4) carbonilalquil (C,-
C¢) carbonilamino, aril (C4-Cyo) alquil (C;-C4) carbonilamino,

(aril (C¢-Cp)algquil (C,-C4) carbonil) {(alquil (C,-C4) ) amino,
alquil (C;-C) carbonilaminoalquilo(C,-Cs),  cicloalquil (C;-
Cglcarbonilaminocoalguilo (C,;-Cqg) ., alcoxi{(cC,-
Cs) carbonilamincalguilo (C,-Cq) , heterocicloaquil (C,-
Cy) carbonilaminoalquilo {C,-Cy) , aril (C4-Cjplalquil {C,-
Cs) carbonilamincalquilo (C,-C), heterocaril (C;-
Cy) carbonilaminoalquilo (C,-G) , aril (Cg-Co) sulfonilamino,
alquil (C,-C4) sulfonilaminoalquilo (C,-C¢) , aminocarbonilamino,
alguil (C,-Cg)aminocarbonilamino, haloalguil (C,-
Cs) aminocarbonilamino, (algquil (C;-Cq4) ) ;aminocarbonilamino,
aminocarbonilaminoalquilo (C,-Cy) ., alquil(cC,-
C¢) aminocarbonilamincalguilo (C;-C4) , (alquil {(C,-

Cq) ) ;aminocarbonilamincalquilo (C;-Cq) , haloalquil (C,-
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C¢) aminocarbonilaminoalquilo (C,-Cq) , aminoalquilo (C,-Cg) ,
alguil{(C,-Cglaminoalguilo(C,-Cq4), (alguil(C,-~-

Cs) ) ;aminoalquilo (C,-Cq) , carboxialquilo(C,-C4), alcoxi (C,-
Cg) carbonilalquilo{C,-Cg) , aminocarbonilalquilo {C,-Cg) Y
alquil (C,-C¢) aminocarbonilalquilo (C;-Cgl .

2. Un compuesto segin la reivindicacién 1, en el que
R' es hidr6geno, halo, ciano, nitro, trifluorometilo,
trifluorometoxi, alquile C)-C,, hidroxi o alquil{C,-
Cs) carboniloxi.

3. Un compuesto segin la reivindicacién 1, en el que
cada uno de R* y R se selecciona independientemente de
alquilo{C,-Cs), cicloalquilo(C;-Cy) , aminoalquilo (C,-C) .,
aminocicloalquilo (Cy-Cy), alquil (C,-Cs) aminoalquilo (C,-Cg) ,
alquil (C,-Cq) aminocicloalquilo(Cy-Cy) , hidroxialquilo (C,-Cq),
alcoxi (C,-Cs) carbonilaminoalquilo (C,-Cg) ,ureidoalquilo (C,-Ce) ,
alquil (C,-Cg) ureidoalquilo (C,~-C;) , heteroaril (C,-Cy)alquilo (C,-
Cs) © heterocicloalquil (C,-Cg)alquilo (C,-GCg) .

4. Un compuesto segiin la reivindicacién 1, en el que
ces 1; Xes C(O) o CH;; d es 2; Y es etileno y e es 0.

5. Un compuesto segln la reivindicacién 1, en el que
ces 1; Xes C(O) oCHy;; des 1 6 2; ¥ es CH, o etileno; e es
1; vy 2 es oxigeno o NR’, siendo R’ hidrégeno o alquilo C;-Cs.

6. Un compuesto segin la reivindicacién 1, en el que
ces 1; X esa C(O) o CHy; d es 1; Y es CHR!, siendo R® NR'R";

R’ y R? es cada uno independientemente hidrégeno, alquilo{C-
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Cs) © alquil (C,-C¢)carbonilo; e es 1; y Z se selecciona del
grupo formado por oxigeno, CR!R?Z, giendo R!" y R? hidrégeno,
y NR®’, siendo R’ hidrégeno o alquilo(C,-C) .

7. Un compuesto seg(n la reivindicacién 1, en el que
R' es (R%)((Rf) ,arilo(Cs-Cyy) © (R)((R7),hetercarilo(C;-Cy), siendo
f, gyh indeperidientemente 16 2.

8. Un compuesto segiin la reivindicacitn 1, en el que

R’ se selecciona del grupo formado por heterocicloalquil (C,-

Cy) carbonilo, heteroaril (C,-Cy) carbonilo, heteroaril (C,-
Cg) alguil (C,-C4) aminocarbonilo, heterocicloalquil (C,-
Cglalgquil(C,-C¢laminocarbonilo, alquil(cC,-

Cs) sulfonilaminoalquil (C,-C4s) aminocarbonilo, ureidoaldquil (C,-
Cs) aminoccarbonilo, alguil (C;-C4)ureidoalqgquil (C,-
Cs) aminocarbonilo, (alquil (C,-C4) )qureidoalquil (C,-
C¢) aminocarbonilo, aminosulfonilalquil (C,-Cg) aminocarbonilo,
alqguil (C,-C¢) aminosulfonilalquil (C;-C4) aminocarbonilo,
alquil (C,-Cg)Bulfonilaminoalquil (C,-C4) carbonilamino,
cianoguanidinoalquil (C,-C4) carbonilamino, alquil (C,-
C¢) cianoguanidinoalqui 1'(C,-C,) carbonilamino, (alquil (C,-
C¢) Jgcianoguanidinoalquil (C;-C4)carbonilamino,
aminocarbonilalquil (C,-C¢) carbonilamino, heterocaril (C;-
Cg) alquil (C,-C4) carbonilamino, heterocicloalquil (C;-
Cg) alquil (C,-Cg) carbonilamino, aminosulfonilalquil (C,-
C¢) carbonilamino, aminoalquil (C,-C4) ureido, alquil {C,-

Ce) aminoalquil (C,-C4) ureido, (alquil (C,-C4) )jaminoalquil (C,-
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C¢) ureido, heterocicloalguil (C,-Cy)alquil (C;-C¢) ureido,
hetercaril (C,-Cy) 2alquil (C;-C4) ureido, aminosulfonilalquil (C,;-
Cjureido,  aminocarbonilalquil(C,-Cs)ureido,  alquil(C;-
Cg¢) aminocarbonilalquil.(C,-C¢)ureido, (alguil (C,-
Cs) } ;aminocarbonilalquil (C,-C4) ureido, acetilaminoalquil (C;-
C¢) ureido, (acetil) (alquil (C,-C4))aminoalquil (C,-Cg)ureido,

aminoalquil (C,-Cs) sulfonilamino, alquil (C,-C4) aminoalquil (C,-
C¢)sulfonilamino, (alguil (C;-C4) )jaminoalquil (C, -
Ce) Bulfonilamino, acetilaminoalquil (C;-Cs) sulfonilamino,
(acetil) (alquil (C,-C4}) )aminoalquil (C,-C4) sulfonilamino,
ureidoalquil (C,-Cs) sulfonilamino, alquil (C,-C;)ureidoalquil (C;-
C¢)Bulfonilamino, (algquil (C,-C4) )jureidoalquil (C,-
Cs) Bulfonilamino, alguil (C,-C4) Bulfonilaminoalquil (C,-
C¢)sulfonilamino, cianoguanidinoalquil (C,-Cg¢)sulfonilaminag,
alquil (C,-C¢) cianoguanidinoalquil (C,~C¢) sulfonilamino,
(alquil (C,~Cq) )scianoguanidinoalquil (C,-Cg) sulfonilamino,
aminocarbonilalquil (C,-C¢) sulfonilamino, alcoxi (C;-
C¢) carbonilaminoalguil (C;-Cg)sulfonilamino,
aminosulfonilamino, alguil (C;-C4) aminosulfonilamino,
(alquil (C,-C4) ) ;aminosul fonilamino, aminocarbonilalquil (C;-
Ce) aminoalquil (C,-Cq) sulfonilamino, heterocicloalquiloxi (C;-
C,) carbonilaminoalquil (C,-C¢) sulfonilamino, heteroariloxi (C,-
Cy) carbonilaminoalquil (C,-Cs) sulfonilamino, aminoalquil {C;-
C¢) aminocarbonilaminoalquilo (C,-Cy), alguil (C,-

Ce¢) aminoalquil (C;-C¢) aminocarbonilaminoalquilo (C,-Cq),

7}3
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{(alquil (C,-C,) ) ;aminoalquil (C,-Cs) aminocarbonilaminoalquilo (C,-
Cs), aminocarbonilalquil (C;-Cg) aminocarbonilaminocalguilo(C,-
Cs) , alquil (C,-C4) carbonilaminoalquil {C,-Cs) aminocarbonilamino-
algquilo (C,~Cq), alquil (C,-C4) Bulfonilaminoalquil (C,-
C¢) aminocarbonilaminocalquilo {(C,-Cy4)}, alcoxi(C,-
Cg) carbonilaminoalquil (C,;-C,) aminocarbonilaminoalquilo (C,-C,) ,
heterocicloalquiloxi (C;-Cy) carbonilaminoalquil (C,-
Cq) aminocarbonilaminoalquilo (C,-C,), heterocariloxi (C,-
Cy) carbonilaminoalquil (C,-C;) aminocarbonilaminoalgquilo (C,-GCg),
heterocicloalquil {C;-Cy) alquil {C,-C¢) aminocarbonilamino-
alquilo(C,-Cq) ., heteroaril (C;-Cslalguil (C,-

Cs) aminocarbonilaminocalquilo (C,-Cq) , ureidoalquil (C,-

Cs)ureidoalguileo (C,-Cq) . algquil (C;-C4) ureidecalquil {(C,-

C¢) ureidoalquilo(C,;-Cy) , (alquil (C;-C4) ) jureidoalquil (C;-
C¢) ureidoalquilo (C,;-Cq¢) , cianoguanidinoalquil (C;-
Cs)ureidoalgquilo(C,-C4) ., aminoalgqguil{C,-
Cs) sulfonilaminoalquilo (C;-C¢) , alquil {(C,-C4) aminoalquil (C,~
Cs) sBulfonilaminoalquilo (C,-Cs) . (alquil (C,-Cq) });amincalquil (C;-
Cs) sulfonilaminoalquilo (C)-Cq) , acetilaminoalquil (C,-
Cs) Bulfonilaminoalgquilo (C;-Cq4) , (acetil) (alquil {C,-
Ce¢) ) aminoalquil (C,-C4)sulfonilaminoalquilo (C,-Cq),
ureidoalquil (C,-Cs) sulfonilamincalquile (C;-GCg) , alquil (C;-
Cq) ureidoalquil (C,-Cs) sulfonilaminoalquilo(C,-Ce) , (alquil (Cy-
Cs) ) jureidoalquil (C,-Cs) sulfonilaminoalquilo {(C,-Cs) , alquil (C;-

C¢) sulfonilaminoalquil (C,-C¢) sulfonilaminoalquilo (C,-Cq) ,

zh4
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cianoguanidinoalquil (C,-C¢)Bulfonilaminoalquilo (C,-Cy) .,
alguil (C,-C4) (cianoguanidino)alquil (C,~C4) sulfonilamino-
alquilo(C)-C,) , (alquil (C,-Cq4) );{cianoguanidino}alquil {(C,-
Cs) sulfonilaminoalguilo (C,-Cq) , aminocarbonilalquil (C;-
Cs)esulfonilaminoalgquilo{C,-C4), alcoxi(C,-
Cs) carbonilaminoalquil (Cy-C¢) sulfonilaminoalquileo (C,-Cq) ,
heterocicloalquiloxi (C;-Cy) carbonilaminoalqguil (C,-
Cs}8sulfonilaminoalguilo (C;-Cy), heteroariloxi (C,-

Cy) carbonilaminoalgquil (C,-C¢) sulfonilaminoalquilo (C,-Cq) ,

aminosulfonilaminoalquilo(C,;-Cq) ., alquil(c,-
Cs) aminosulfonilaminocalquilo (C,-Cq), (alquil {C,~
Ce) ) ;aminosul fonilaminoalquilo{C,-C¢) , heterocicloalquil (C;-

Cy) Bulfonilo, aminocalquil (C,-C¢)aminosulfonilo, alquil (C,-

C¢laminoalquil (C,-C4) aminosulfonilo, (alquil (C,-
C¢) )aminoalquil (C,-C¢) aminosulfonilo, heteroaril (C,-
Cy) aminosulfonilo, ureidoalquil (C,-C4) aminosulfonilo,
alquil (C,-C¢) ureidoalquil {C,-C4) aminosulfonilo, {alquil (C,-
C¢) Jqureidoalquil (C,;-C¢) aminosulfonilo, alquil (C,-
Cs) Bulfonilaminoalquil (C,-Cs) aminosulfonilo, alcoxi (C,-

C¢) carbonilaminoalquil (¢,-Cg)aminosulfonilo,
heterocicloalgquiloxi (C;-Cy) carbonilaminoalquil (C,-
Cs) aminosulfonilo,heterocariloxi (C;-Cy) carbonilaminoalquil (C;-
Ce) aminosulfonilo, aminocarbonilalquil (C,-Cs)aminosulfonilo,
cianoguanidinoalquil (C,-Cs) aminesulfoniloe, heterocaril {C,-

Cy) algquil (C,-C4) aminosulfonilo, heterocicloalquil {C,-

7722
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Cy) aminosulfonilo, haloalgquil (C;-C4) aminocarbonilo,
hidroxialquil (C,-Cg) ureido, haloalquil (C,~-Cs) Bulfonilamino,
alcoxi (C,-Cg¢) carbonilalquil (C,;-C4) amincalguilo (C;-Cg},
hidroxialquil (C,~C4) aminocarbonilamincalquilo (C,-Cy),
haloalquil {C,-Cs) sulfonilaminoalquilo (C;-Cs) , aminosulfonilo,
alquil (C,-Cg) aminosulfonilo, (alquil (C,-Cq4) };aminosulfonilo,
hidroxialquil (C,-C4) aminosulfonilo y alcoxi(C,-Cg)alquil (C;-
Cs) aminosulfonilo.

9. Un compuesto segln la reivindicacién 1, en el que
R® v R’ son cada uno independientemente halo, halo(alquilo C,-
Cs) . alquilo C,-Cs., alcoxi C,-Ce, trifluorometilo,
trifluorometoxi, hidroxi, aminocarbonileo, c¢iano, ureido,
alquil (C,-C4) sulfonilamino, alcoxi {C,-Cg¢) carbonilamino o
glicinamino.

10. Una composeicién farmcéutica para tratar o prevenir
un trastorno o afeccién seleccionado de enfermedades
autoinmunes, artritis reumatoide, diabetes de tipo I (de
comienzo reciente), 1lupus, enfermedad inflamatoria del
intestino, neuritis éptica, psoriasis, esclercsis mGltiple,
polimialgia reumdtica, uveitis y wvasculitis, afecciones
inflamatorias agudas y crénicas, osteoartritis, sindrome del
diatrés respiratorio en adultos, sindrome -del distrés
respiratorio en la infancia, 1lesién por reperfusibn
isquémica, glomerulonefritis Y enfermedad pulmonar

cbstructiva crénica (EPOC), afecciones alérgicas, asma y
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dermatitis atépica, inflamacién asociada con infeccién,
inflamacién virica, gripe, hepatitis y Guillian-Barre,
bronquitie crénica, rechazo crénicoc ¢ agudo del trasplante
de tejidos, células u &rganos s86lidos, xenotrasplantes,
aterceclerosis, reestenosis, infectividad por VIH (uso de un
receptor comin), y enfermedades granulomatosas, sarcoidosis,
lepra y tuberculosis, y secuelas asociadas con cénceres,
mieloma mGltiple; limitar la produccibén de citocinas y/o TNF
en sitios inflamatorios como consecuencia de la reduccién de
la infiltracién celular; tratar enfermedades y/o
inguficiencia cardiaca congestiva, asociadas a TNF e IL-1,
y tratar enfisema pulmonar o disnea asociada con el mismo,
enfisema; VIH-1, VIH-2, VIH-3; citomegalovirus (CMV) ,
adenovirus y virus del Herpes (Herpes zoster y Herpes
simplex); para tratar las secuelas asociadas con una
infeccitn, cuando tal infeccién induce la produccién de
citocinas inflamatorias perjudiciales y/o TNF, meningitis

flingica, lesién tisular de las articulaciones, hiperplasia,

" formacién de pannus y resorcibén 6sea, -artritis psoriftica,

inguficiencia hep&tica, meningitis bacteriana, sindrome de
Kawasaki, infarto de rr!iocardio, insuficiencia.hep&tica aguda,
enfermedad de Lyme, choque séptico, céncer, traumatismos y
malaria en un mamifero, que comprende una cantidad de un
compuesto segifin la reivindicacién 1, o una de sus sales o

prof&rmacos farmacéuticamente aceptables, que es eficaz en

227
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el tratamiento o prevencién de dicho trastorno o afeccién,
y un vehiculo farmacéuticamente aceptable.

11. Una composicién farmacéutica para el tratamiento
o prevenciétn de un trastornc o afeccifn que puede tratarse
0 prevenirge mediante la inhibicién de la uniébn de
quimiocinas al receptor CCR1 en un mamifero, que comprende
una cantidad de un compuesto segin la reivindicacién 1, o de
una de sus sales farmacéuticamente aceptables, eficaz en el
tratamiento o prevencién de dicho trastorno o afeccién, y un
vehiculo farmacéuticamente aceptable.

12. Un procedimiento para tratar o prevenir un
trastorno o afeccién ‘'seleccionado de enfermedades
autoinmunes, artritis reumatoide, diabetes de tipo I (de
comienzo reciente), lupus, enfermedad inflamatoria del
intestino, neuritis &ptica, psoriasis, esclerosis miltiple,
polimialgia reumética, uveitis y vasculitis, afecciones
inflamatorias agudas y crénicas, osteocartritis, sindrome del
distrés respiratorio en adultos, sindrome del distrés
regpiratorio en la infancia, 1lesién por reperfusién
isquémica, glomerulonefritis Y enfermedad pulmonar
obstructiva crénica (EPOC), afecciones alérgicas, asma Yy
dermatitis atépica, inflamacién asociada con infeccifn,
inflamacién virica, gripe, hepatitis y Guillian-Barre,
bronquitis crénica, rechazo crénico o agudo del trasplante

de tejidos, células u 6rganos sb6lidos, xenotrasplantes,
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aterosclerosis, reestenosis, infectividad por VIH (uso de un
receptor comin), y enfermedades granulomatosas, sarcoidosis,
lepra y tuberculosis, y secuelas asociadas c¢on céanceres,
mieloma mGltiple; limitar la produccién de citocinas y/o TNF
en sitios inflamatorios como consecuencia de la reduccién de
la infiltracién celular; tratar enfermedades y/o
insuficiencia cardiaca congestiva, asociadas a TNF e IL-1,
Yy tratar enfisema pulmonar o disnea asociada con el mismo,
enfisema; VIH-1, VIH-2, VIH-3; citomegalovirus (CMV},
adenovirus y virus del Herpes (Herpes =zoster y Herpes
simplex); para tratar las secuelas asociadas con una
infeccién, cuando tal infecciédn induce la produccidn de
citocinas inflamatorias perjudiciales y/o TNF, meningitis
fGngica, lesién tisular de las articulaciones, hiperplasia,
formacién de pannus y resorcién 6sea, artritis psoriética,
insuficiencia hep4tica, meningitis bacteriana, sindrome de
Kawasaki, infarto de miocardio, insuficiencia hepdtica aguda,
enfermedad de Lyme, choque séptico, cincer, traumatismos y
malaria en un mamifero, que comprende administrar a un
mamifero que necesite dicho tratamiento o prevencién una
cantidad de un compuesto segiin la reivindicacién 1, © una de
sus sales o profirmacos farmacéuticamente aceptables, que es
eficaz en el tratamiento o prevencién de dicho trastorno o

afeccitn.

13. Un procedimiento para tratar o prevenir un
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trastorno o afeccibn que 8Be puede tratar o© prevenir
antagonizando el receptor CCR1 en un mamifero, que comprende
administrar a un mamifero que necesite dicho tratamiento o
prevencién una cantidad de un compuesto wseglGn la
reivindicacién 1, o de una de sus sales farmacéuticamente

aceptables, eficaz en el tratamiento c prevenciédn de dicho

trastorno o afeccién.



,13)

147 Qﬁé
VOS DERIV. S

DE_PIPERAZINA

Resumen

Un compuesto de férmula

@ X,

o (R%), (RY),
4/ ~ ~ [
Q\/@

(R)

o una de sus sales farmacéuticamente aceptables; en la que
a, b, ¢, 4, e, j, R, R, R' y R* son como se han definido
10 anteriormente, 1iitil para tratar inflamaciones u otros

trastornos inmunes.
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CLAIMS

1. A compound of the formula

2, (X, (R3), (R")
o ~ o ~ [
R (Y)‘| N
(R

or the pharmaceutically acceptable salt thereof; whersin EPO - DG 1

els 1,2, 3,4 or 5 : 27. 05 2000 -

bis0,1,2,30r4;

clkOor1; .

dis1,2,3,40r5; @

elsOord;

jis1,2,3,0r4;

Xis C(Q), C(S) or. CHy;

Y is CHa, or If & 18 0, Y is CHR® whereln R® Is hydrogen, (CsCyolaryl or NR'R';

2 Is oxygen, NR® or CR"'R™;

each R' Is independently selected from hydrogen, hydroxy, hydroxysulfonyl, helo,
(Ci-Ce)alkyl, mercapto, mercapto{C,-Cglalkyl, (C,-Cglalkylihio, (C,-C.)alkylsqlﬂnyl. {Cr-
Celalkylsufonyl,  (C,-Celalkylthio(C,-Ce)alkyl, . (Cy-Cealkylsulfinyl(Cy-Calelkyl,  (Ci-
Ce)alkylsulfonyl(C,-C,)alkyl, (C,-Cg)alkoxy, (c.-C-.g)aronxy; halo{C,-Cs)alkyl, triflucromsthyi,
formyl, formyl(C,-Ce)alkyl, nitro, nltroso, cyano, (Ce-C1o)aryl(C+-Ce)elkoxy, halo(C,-Cs)alkoxy,
triflucromethoxy, (Cy-C;)cycloalkyt, (Cy-Cy)cycloalkyl(C4-Cg)alkyl, hydroxy(Cs-C;)cycloalkyl(Cy-
Celalkyl, (Cy-C;)cycloalkylaminoe, (C;-C;)cycloalkylamino(C,-Co)alkyl. ((Cx-Cr)cycioalkyl)((Cy-
Ce)alkyl)amino, ({C;-Cr)cycloalkyi(C,-Cg)alkyl)amino({C.-Ce)alkyl, cyano{C;-Cglalkyl, (Czr
Crialkenyl, (Cx-Cr)alkynyl, (CsCro)eryl, (Ce-Cio)eryl(Co-Coleliyl, (Cs-Cro)aryl(Ca-Calelkenyl,
hydroxy(C,-Cs)alkyl, hydroxy(Ce-Cio)aryl(Ci-Cs)alkyl, hydroxy(C1-Ca)alkylthio{C-Cs)alkyl,
hydroxy(Cy-Cs)alkenyl, hydroxy(Cz-Cy)aliiynyl, (Ci-Cslatkoxy(Cy-Colalkyl, (C:1-Co)alkoxy(Ce-
Cin)aryl(Ci-Ca)alkyl, (Cy-Cro)aryloxy(Cy-Cs)alkyt, (Cs-Cio)eryi(Cy-Co)alkoxy(C1-Co)alkyl, amino,
(C1-Ce)alkylamino, ((Ci-Cg)aliyl)zamino, (Cy-Cio)arylamino, (Ce-Cip)aryl(C,-Ce)elkylamino,
amino{C,-Ce)alkyl, . (Cy-Cg)alkylamino(C,-Cg)alkyl, ((C,-(':.)alkyl),amino(crc.)alkyl.
hydroxy(Cy-Cy)alkylamino(Cy-Celelkyl, (Cs-Co)arylamino(C-Celalkyl, (Ce-Ciojaryl  (Ci-
Cy)alkylamino(C,-Cy)elkyl, (C1-Cq)alkyicarbonylamino, {(C,-Cq)alkylcarbonyIX{C+-
Cq)alkyi)amino, {C,-Ce)alkyicarbonylamino(C,-Ce)alkyt, {{C4-Co)alkylcarbonyl){(C,-
Celalkyllamino(C,-Cq)alkyl, (C-Cs)alkoxycarbonylamino, {C,-Cq)alkoxycarbonylXCy-
Cajeliylamino,  (C,-Celalkoxycarbonylamino(C,-Calalkyl,  (Cy-Celalkoxycarbnony}(C:-
Cs)alkyl)amino(C4-Ce)alkyl, carboxy, (C+-CqJatkoxycarbonyl, {Ce-Cio)aryt(Cq-
Ce)alkoxycarbonyl, (C+-Ce)atkyicarbonyl, (C1-Ce)alkyicarbonyl(C,-Co)alkyl, (Ce-

L TICIC

AMENDED SHEET ' 57.05-2002



NgP—— T RN L e LA I AL

'Pnnte'&"" e 3-06-2002.-" ICLMSPAMD & imsmosa 9' PCTIB 01 00375

1A Ko 370 £ 20 e e Eaet Bl D Mgy oI

iy =t by
i - 7 2

Craryicarbonyl, (Ce-Cio)arylcarbonyl(Cq-Cglatkyl, (Ce-Cio)aryi(C,-Cey)alkylcarbonyl, (Ce-
Cro)aryl(Ci-Cq)alkycarbonyl(C-Colalkyl,  carboxy(Cs-Cellkyl,  (Ci-Celelkoxycarbonyl(C,-
Cs)alkyl, (Co-Cro)ryi(Cy-Ce)alkoxycarbonyl(C,-Ce)alkyl, (C-Ce)alkoxy(Cy-
Ce)alkylcarbonyloxy(C,-Cy)alkyl, aminocarbonyl, (C1-Ce)alkylaminocarbonyl, ({C,-
§ Cg)alkyl)};aminocerbonyl, (Crcm)arylaminocarbonsrl. (Ce-C1o)aryl{C,-C4)alkylaminocarbonyl,
aminocarbonyl(C,-Cg)alkyl, {C+-Cs)alkytaminocarbonyl{C,-Cg)alkyl, ((Cy-
Cy)elkyl);aminocarbonyl(C4-Ce)alkyl, (Ce-C1o)arylaminocarbonyl{C,-Ce)alkyl, (Cs-
C;)elkylaminocarbony{C4-Celulkyl, amidino, guenidino, urelido, (Ci-Ce)alkylureldo, ((Cq-
Ce)alkyl)ureido, ureido{C,-Ce)alkyl, (C;-Cq)alkylureldo(C,-Cglalkyl, ((C:-Cs)alkyi)ureldo{C,-
10  Cgelkyl, {Cz-C;)heterocycloalkyl, (C=-Cs)hetsroaryl, (crc.)heterocy'cloalkyl(c,-c.)alkyl and
(C2-Co)heteroaryl(C,-Cq)alkyl;
esch R and R are independentty selected from oxo, halo, (Cy-Cglelkyl, (Cy
Ce)cycloalkyl, (C3-Cs)cycloalkyl(C,-Celalkyl, (C3-Cs)cycloalkylamino(C,-Celalkyl, (C+C-
s)cycloalkyl{(C4-Ce)alkylamino(C,-Celalkyl, halo{C,-Cs)alkyl, (CrCe)alkanyl, (CrCslalkynyl,
15 (Ce-Cro)aryl, (Ce-Cro)aryl{Ci-Celelkyl, (Co-Cio)aryl(CrCs)alkenyl, H-C(O), H-C(O)(Cy-
Caelkyl, hydroxy(C,-Ce)elkyl, hydroxy(Cz-Cs)alkenyl, hydroxy(CrCe)alkynyl, hydroxy(Cy-
C1o)aryl{Cs-Ce)alkyl, hydroxy(C;-Cq)cycloalkyl(Cy-Ce)alkyl, thio{C+-Ce)alkyl, cyano(C;-Cajalkyl,
halo{C1-Ce)alkyicarbonylamino({C,-Cq)alkyl, (C1-Co)afkoxy(Ce-Cio)aryl{C,-Co)ailkyl, (G-
Ce)alkoxy(Cy-Cs)alkyl, (Cs-Cio)aryloxy(Cq-Cslaliyl, (Ce-Cio)aryl(Cy-Ce)elkoxy(C,-Colalkyl, (Ci-
20 C,lalkyithio(Cy-Cylalkyl,  (C-Cy)alkylsulfinyl(Cy-Cg)aliyl,  (C4-Cy)alkylsulfonyi(C,-Cy)alkyl,
hydroxy(C:-Ce)alkyithio{C1-Ce)elkyl, amino(C,-Celalkyl, (C.-Celalkylamino(C,-Celalkyl, ((C+-
Cs)elkyl)zamino(C,-Ce)alkyl, (Ce-Cio)arylamina{C,-Cg)alkyl, (Ca-Cio)aryl{Ci-Cs)alkylamino(Cy-
Cs)alkyl, (Cy-Ce)alkyicarbonylamino{C4-Ce)alkyl, azido(Cy-Cy)alkyi, sminocarbonylamino{C
Cy)alkyl, (C4-Cy)alkylaminocarbonylamino(C,-Cy)atkyl, ((C1-Cs)elkyi):aminccarbonylamino(C,-
25 Celalkyl, {C+-Cg)alkoxycarbonyl{C,-Cs)alkylaminocarbonylemino(C,-Ce)atkyl, {Cy-
c'.)alkoxycarbonylamlno(cf(:.)aIk'yl. hydmxy(C,-C.)glkylmlno(c1-c.)allwl. (Ce-
Co)aryloxy(Cy-Cg)alkylcarbonyloxy(C.-Cg)alkyi, (C,-Cs)alkoxy(C,-Cs)alkylcerbonyloxy(C,-
Cy)alkyt, (C.-C-.o)aryl(c1-0|)alkoxy(c,-C.)alkylcarbony_doxy(C,-C.)alkyl. (Cy-C;)alkyicarbonyl,
(C+-Ce)alkylcarbonyl{C4-Cq)atkyl, carboxy, {C+-Cs)elkoxycarbonyl, {C¢Co)aryl(C-
30 Cgalkoxycarbonyl, (Ce-Co)aryl(C+-Ce)alkylcarbonyl, aminocarbonyl, {Cs-
c,)élkylaminocamonyl. ({Cy-Cplalkyl);aminocarbonyl, (Cy-Cio)arylaminocarbonyl, (G-
Cso)aryl(Cy-Cealkylaminocarbonyl, carboxy(C,-Celalkyl, (Cy-Cs)alkoxycarbonyl(Cq-Cq)alicyl,
(Ce-C1o)aryl(C1-Cslalkoxycarbanyl(C4-Cg)alkyl, aminocarbonyl(C.-Ce)alkyl, (Cy-
Cs)alkylaminocarbonyl{C1-Cs)alky, ((C1-Ce)alkyt)aminocarbonyi{(C,-Co)alkyl, (Ce
35 Go)aryleminocarbonyl(C:-Celalkyl, (Ce-Cap)eryl(C-Co)elkylaminocarbonyl{C,-Celalkyl, (Ce-
Cioerylsulfonys, (CrCs)heterocycloalkyl, (Cs-Cy)heteroaryl, (Cz-Cs)heterocycloalkyl(Cy-
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Ca)alkyl, (Cz-Cy)heteroaryl(Cy-Csalkyl or R™R™N(C\-Cq)alkyl wherein R™ and R ere each
independently (C,-Cg)alkyl or (C,-Cq)alkyicarbonyl;

R* 18 (R*WR")(Ce-Caolaryl, (R*MR")5(Cs-Cro)cycioalkyl, (R*)MR")MCx-Colheteroaryl, or
(REMR"Im(C+-Ca)heterocycloalkyl,

wherein fig 1, 2,3 or 4;

g and h are each independently 0, 1, 2 or 3;

R' is one to three groups independenty selected from (Cg-
Cs)heterocycloalkylcarbonyt, (Cz-Co)heteroarylcarbonyl, {C2-Co)heteroaryl(C-
Cs)alkylaminocerbonyl, (CCy)heterocycloalkyl{C,-Cs)alkylaminocarbonyl, {Cy-
C.)a_lkylsulfonylamlno(C,-c.)aIkylamInocarbonyl. ureldo{C,-Cq)alkylaminocarbonyl,  (C,-
Cs)slkylureldo{C,-C,)alkylaminocarbonyt, ({C,-Ce)alkyl)aureido(C,-Cs)atkylaminocarbonyi,

CLMSPAMD & 6901 9140830 4PCTIRIG

halo{C+-Cg)alkyleminocarbonyi, - aminosulfonyl(C,-Ce)alkylaminocarbonyl, (Cy
Ce)elkylaminosulfonyl{C,-C)alkylaminocarbonyl, (C4-Cs)alkylsulfonylamino(C4-
Cs)alkylcarbonylamino, cyanoguanidino(C,-C4)alkylcarbonylaming, (Cs-

Ce)alkylcyenoguanidino{C,-Cy)alkylcarbonylamino, ({Cy-Cylalkyl)scyanoguanidine(C,-
Celalkylcerbonylamino,  aminocerbonyl{C,-Cy)alkylcarbonylamine, - (Cz-Cplheterocaryi(C,-
Ce)slkyicerbonylamino, (C,Cg)heterocycloatkyl(C,-Cs)alkylcerbonylamino, aminosulfonyl(Cy-
Ce)elkylcarbonylemino,  hydroxy(C,-Cs)alkylureido,  emino(C-Cglalkylureido,  (Cq-
C,)alkylamino(C,-Cg)alkylureido, ({C,-Cs)alkyl)zamino({C,-C;)alkylureldo, (Cz
Ce)heteracycloalkyl(C;-Cg)alkylureido, (Cx-Ce)heteroaryl{Cq-Cs)alkylureido, aminosulfonyl{C,-
Cs)alkylureido, aminocarbonyi{C,-Cg)alkylureido, {Cs-Cy)alkylaminocarbonyi{Cq-
Cs)elkylureido, ((C-Cs)alkyl);aminocarbonyl(C,-Cg)alkylureido, ecetylamino{C,-Cg)alkylureido,
(acetyl)((C;-Cg)alkyl)amino(C,-Cq)alkylureido,  halo(C,-Cg)alkylsuifonylamino, emino{C,-
Ce)alkylsulfonylamino, (C,-Ce)alkylamino{C.-Cq)elkyisulfonylamino, ((C,-Cg)alkyl}samino(C,-
Cs)alkylsulfonylamino, acetylamino(C,-Ce)alkylsulfonylamino, (acelyl)((c,-c.)alkyl)aml'no(c-.-
Ca)alkylsulfonylamino, ureldo{C,-Cs)alkylsulfonylamino, (Cy-Cs)alkylureldo{C,-
Ce)alkylsulfonylamino, ((C4-Cy)elkyl)jureido(C,-Cs)elkylsulfonylamino, (Cy-
Cs)alkyisuffonylamino(C,-Celalkylsulfonylamino,  cyenoguanidino(C,-Ce)alkylsulfonylamino,
{C4-Cs)alkylcyanoguanidino{C,-Cy)alkylsulfonylamino, {(C-Cs)alkyl)zcyanoguanidino(C,-
Ce)alkylsulfonylamino, aminocarbonyl(C.-Cs)alkylsulfonylamino, (Cs-
C,)elkoxycarbonylamino(C,-C,)alkylsulfonylamino, aminosulfonylamino, (Cy-
Celalkylaminosutfonylamino, {(Cy-Cg)alkyl);eminosulfonylamino, aminocarbonyl(C,-
Ce)alkylamino{C-C,)elkylsulfonylamino, (C-Cy)heterocycloalkyloxycarbonylamino{C,-
Ce)alkylsulfonylamino, (crC.)heleroaryloxycarbonylamlno(c,-C.)alkylsunonylahlm.
cyanoguenidino,  (Cy-Cg)alkylcyenoguaniding,  {{C:-Ca)alkyl):Cyanoguenidino,  (Cr
Cy)heterocycloalkylcyanoguanidino, {Cs-Cs)heteroaryicyanoguanidino, (C=-
Cy)heterocycloalkyl(C,-C,)alkylcyanoguanidino, {Cx-Cy)heteroaryl{C,-Cs)alkylcyanoguanidino,
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amino{C,-Cs)alkylcyanoguanidino, {C-Cs)alkylamino(C;-Cs)alkylicyanoguanidino, {((C,-
Ce)alkyl)2amino(C4-Cq)alkylcyanoguanidino, eminocarbonyl(C,-Ce)alkylcyanoguanidino, (C,-
Cg)alkylaminocarbonyl(C,-Cs)alkylcyanoguanidino, {(C4-Ce)alkyl}zaminocarbonyl(C4-
Cgs)alkylcyanoguanidino, eminocarbonyl{C,-Csalkylamino,  (C,-Cglalkyisulfonylamino(C,-
Cy)alkylamino, {C.-Cs)alkoxycarbonylamino{C,-Cs)elkylamino, aminosulfonyl{C-
Cs)alkylamino, (C2-Co)heteroaryl(C,-Cq)alkylamino, acetylamino(C,-C¢)alkylarmino,
(acetyl)({C-Cs)slkyl)amino(C,-C,)alkylamino, (C,-Cy)atkoxycarbonyl(Cy-Ce)alkylemino(C,-
Ce)alkyl, cyano(C,-Cyjalkylaminoalkyl, aminocarbonyl(C,-Cs)alkylamino{C,-Cj )alkyl,
acetylamino(C:-Ce)alkylamino(C,-Ce)alkyl, (ecetyl(C-Ca)alkyllamino(C:-Cq)elkylamina(C-
Ce)alkyl, (C1-Cs)alkoxycarbonylamino(C-Ce)elkylamino{C,-Ce)alkyl, (Cr
Cy)heterocycloalkyloxycarbonylamino(C,-Ce)alkylamino{C,-Cs)alkyl, (Cr
Ce)heteroaryloxycarbonylamino(C,-Cg)slkylamino(C-Cq)alkyi, cyanoguanidino(C,-
Ce)alkylamino{C,-C,)alkyl, (C,-C.)alkylcyanoguanidlno(C.-C.)aIkylamino(C}-C.)alkyl. {(Cy-
Ce)alkyl)acyanoguanidino(C4-Cs)alkylamino(C,-Cg)alkyl, (C+-Ce)alkyisulfonylamino{C~
Cs)alkylamino{C,-Cs)alkyl,  ureido(C,-Cs)alkylamino(C4-Ci)alkyl, (C4~Cq)alkylureido{C,-
Cs)alkylamino(C,-Cg)alkyl, {(C-Cs)alkylaureido(C,-Cg)alkylamino{C.-Cs)alkyl,
aminocarbonyloxy(C4-Cg)alkylamino(C,-Cs)alkyl, aminocarbonyl{C,-
Cs)alkylcarbonylamino{C,-Ce)alkyl, (C4-Cs)alkylaminocarbonyl(C,-Cg)alkylcarbonylamino(C,-
Ce)alkyl, {{C,-Co)ulkyt);aminocarbonyl{C,-Cg)alkylcarbonylamino{C,-Ce)alkyl,
aminosulfonyl(C,-Cg)alkylcarbonylamino{C,-Cg)alkyl, (Cr
Cy)heterocycloalkyloxycarbonylamino{C,-Ce)alkyl, {CzCqs)heterocycloalkylcarbonylamino(C-
Cg)alkylcarbonylamino{C,-Cg)alkyl, cyanoguanidino(C,-Cy)alkylcarbonylamino{C,-Ce)alkyl,
cyano(C,-Ce)alkylcarbonylamino(C,-Cg)alkyl, . amino{C,-Cg)alkylaminocarbonylamino{C-
Cs)alkyl, (C1-Co)elkylamino{C,-Cq)alkylaminocarbonylamino(C,-Cs)alkyl, ((Cy-
Cg)alkyl);amino{C,-Cq)alkylaminocarbonylamino(C,-Cs)alkyl, hydroxy(C-
Cs)alkylaminocarbonylamino(C,-Cg)alkyl, aminocarbonyl{C,-Cs)alkylaminocarbonylamino(C,-
Cg)alkyl, (C,-C)alkylcarbonylamino(C,-C¢)alkylaminocarbonylamino({Cy-Ce)alkyl, (Cy-

Csg)alkylsulfonylemino{C4-Cy)alkylaminocarbonylamino{C,-Cs)alkyl, (Cy-
Ce)alkoxycerbonylamino(C,-Cq)elkylaminocarbonylamina(C-Cg)alkyl, {Cr
Cs)heterocycloalkyloxycarbonylamino({C,-C,)alkylaminocarbonylamino(C,-Ce)alkyl, (Cr
Cs)heteroaryloxycarbonylaming(C,-Cg)alkylaminocarbonylamino(C;-Ca)allyl, (Cr
Cy)heterocycloalkyl(C,-Cs)alkyiaminocarbonylamino(C,-Cy)alkyl, (Cx-Co)heteroaryl(C,-
Cq)alkylaminocarbonylamino{C-Ce)alkyl, ureido(C4-Cq)alkylureldo(C-Ce)alkyl, (Cy-
Cg)alkylureido{C-Cs)alkylureldo(C,-C,)alkyl, ({C-Cs)alkyl)aureido{C,~Ce)alkylureido(C,-
Ce)alkyl, cyanogusnidino(C,-C)alkylureido(C,-Cs)alkyl, halo(C,-Ce)alkylsulfonylamine{(C,-
Ce)alkyl, amino(C,-Cy)alkylsullonylamino(C,-Cs)alkyl, (C+-Cs)alkylamino(C,-

.Ce)alkylsulfonylamino({C+-Cealkyl, ((C:-Cq)alkyl)zamino({C:-Cq)alkylsuifonylamino(Cs-Ce)elkyl,
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acetylamino{C,-C,)alkylsulfonylamino(C,-Cg)alkyl, (acetyl)((C,-c.)aikyl)aminé(c,-
Cy)alkylsulfonylamino{C,-Cg)alkyl, ureido(C,-Cg)alkylsulfonylamino(C,-Cy)alkyl, {Cy-
Ce)aliylureido({C,-Cg)alkylsulfonylamino{C,-Cg)alicyl, {{C,-Cs)alkyl)ureido(C,-
Ce)alkylsuifonylamino(C,-Cq¢)alkyt, (C,-Ce)alkylsulfonylamino{C,-Cs)alkylsulfonylamino(C,-
5 C,lalkyl, cyenoguanidine{C,-Cs)alkyisulfonylamino(C,-Cg)alkyl, {Cy-
Ce)alkyl{cyenogusnidino)}{C,-Cs)alkylsulfonylamino{C4-Ce)alkyl, ((Cy-
Ce)alkyl)z(cyanoguanidinc )(C-Cs)alkylsulfonylamino{C,-Cy)alkyl, eminocarbonyl(C,-
Ce)alkylsuifonylamino(C,-Cealkyt, (C,-Ce)alkoxycarbonylamino(C,-Ce)alkylsulfonylamino(C,-
Cs)alkyl, (CCp)heterocycloslkyloxycarbonylamino(C,-Cy)atkylsulfonylamino(C,-Cg)alkyl, (C-
10  Gg)heteroaryloxycarbonylamino(C,-Cy)alkylsulfonylamino(C,-Ce)alkyl, eminosutfonylemino{C,-
Celalkyl, (C,-Cs)alkylaminosulfonylamino{C,-Ce)alkyl, ((C.-Cs)alkyllaaminosulforiylamino({C,-
Celalkyl, cyanoguanidino(C,-Cglalkyl,  (C,-Celelkyl(cyanoguanidino)(Cy-Celalkyl,  ((Cy-
Cs)alkyl)z{cyanoguanidino)(C,-Cs)alkyl, (Cz-Cjp)heterocycloalkylcyanoguanidino){C-Ce)aikyl,

(Cz-Cs)heterocycioalky!(C,-Ca)alkyl{cyanoguanidino)(Cy-Ce)alkyl, (Cr
15  GCy)heterocycicalkyl(cyanoguanidino)amino,  (Cy-Cy)heteroaryl(cyanoguanidino){C,-Cg)alkyl,
(C-Ce)heteroaryl{C,-Cs)alkyl(cyanoguanidino)}{C,-Cq)alkyl, amino(C,-

Ce)alkyl{cyanoguenidino){C,-C¢)alkyl, (C-Cy)alkylamino{C,-Cg)alkyl(cyanoguenidino(C,-
Celalkyl, ((C,-Cg)alkyl);amino(C,-Cg)alkyl{cyanoguanidino)C-Ce)alkyl, aminocarbonyl(C,-
Ce)alkyl(cyanoguanidino){C,-Cg)alkyl, {C+-Ce)ulkylaminocarbonyl(Cq-
20  Cg)alkyl(cyanoguanidino)(C.-Cy)alkyl, ({C1-Ce)alkyl);aminocarbonyl(Cy~
Cs)alkyl(cyanoguenidinoC,-Cy)alkyl, sminosulfenyl, (C,-Cj)elkylaminosulfonyl, ((Cy-
Ce)alkyllzeminosulfonyl, {C-Cg)heterocycloalkylsulfonyl, amino(C,-Cg)alkylaminosulfonyl, (Cy-
Ce)alkylamino(C,-Cs)alkylaminosulfonyl, ((C1-Cs)elkyl)zamino(C,-Cg)alkylamninosuifonyl,
(Ca.Co)heteroarylaminasulfonyl, hydroxy(C,-Cs)atkylaminosulfonyl, {C1-Cy)alkoxy(Cy-
25 C.)alkylamint;sutl’onyl. ureldo(C,-C,)alkylaminosulfonyl, (C+-Cy)alkylureido(C+-
Ce)alkylaminosulfonyl, ((C+-Cg)alkyl)zureido(C+-Cg)alkylaminosulfonyl, (C-
_ Cg)alkylsulfonylamino(C,-C,)alkylaminosulfonyl, (C1-Ce)alkoxycarbonylamino({Cy-
Ce)alkylaminosulfonyl,  (Cz-Cy)heterocycloalkyloxycarbonylamino({C+-Ce)eikylaminosulfonyl,
(C-Cs)heteroaryloxycarbonylamino{C-Ce)alkylaminosuifonyl, aminocarbonyl(C,-
30 Cyelkylaminosulfonyl,  cyanoguanidino(C,-Cs)alkylaminosulfonyl,  (Cx-Cgheteroaryl(Cy-
CuJalkylaminosulfonyl, (CxCs)heterocycloalkylaminosulfonyl,- R® Is one o three groups
independently selected from hydrogen, . hydroxy, hydroxysulfonyl, halo, (C,-Ce)alkyl,
mercapio, mercapio(C,-Cy)alkyl, (C,-Cy)alkylthio, (C,-Cy)elkyisulfinyl, (C,-C,)alkyisulfonyl,
(Ce-Cio)arylsulfonyl, (C,-C,)alkylthio{C,-Cg)alkyl, (C.-Cslalkylsulfinyl(C,-Cylalkyl, (C,-
35 Cyalkylsulfonyi(C,-Cylalkyl, (C1-Clalkoxy, hydroxy(Cr-Celelkaxy, (Ce-Cuw)eryloxy, halo(Cs-
Ce)alkyl, trifluoro(C,-Cy)alkyl, formyl, formyl{C,-Cs)alkyl, nitro, nitroso, cyano, (Ce-Cio)aryl(Cs-
Ce)alkoxy, helo(C,-Ce)alkoxy, triftuoro(C,-Cs)alkoxy, amino{C,-Ce)alkoxy, (Cy-Cig)cyclioalkyl,
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(CxCio)cycloalkyl(C,-Cq)alkyl, hydroxy(Cs-Cyo)cycloalkyl(Cy-Cylalkyl, (C5-Cio)cycloalkylamino,
{CsCip)cycloalkylamino{C,-Cylalkyl, cyano(C,-Cylalkyl, (Cr-Cslalkenyl, (CzCslalkynyl, {Ce-
Cio)aryl. (Ce-Cip)aryl(C,-Celalkyl, (Co-Cro)aryl(C-Ce)alkenyl, hydroxy(Ci-Celelkyl, (hydroxy)
(Ca-C1o)aryl(C-Ce)alkyl, ((Cy-Cy)alkylamino)(Ce-C1o)aryl(Cs-Cg)alicyl, hydroxy(Cs-
5  Cg)alkylthio{C,-Cs)alkyl, hydroxy(CxCs)alkenyl, hydroxy(Cs-Ce)alkenyl, hydroxy(Cr-Cy)alkynyl,
(Cy-Celalkoxy(C,-Co)alkyl, (C,-Celatkoxy(Ce-Cio)aryl{Ci-Celoikyl, aryloxy(C-Celelkyl, (Cs
Cyo)aryl{C-Cq)alkoxy(C,-Celalkyl, amino, (C,-Cs)alkylamino, ((Ci-Ce)alkylhaming, (Ce-
Cio)Rrylamino, (Ce-Cro)aryl{C,-Cy)alkylamino, amino({C,-Csg)alkylamino, (Cr
Cg)heterocycloalkylaming, (Cz-Ce)heteroarylamino, (C,-Cio)cycloalkyl{C,-Cs)alkyl)amino, (Ci-
10 Cyalkylcarbonylemino, (C,-Cg)alkoxycarbonylemino, (Cz-Ce)elkenyicarbonylamino, (Cx

C)cycloalkylcarbonylamino, (Ce-C1o)aryicarbonylaminag, (Cr
Cs)heterocycloalkylcarbonylamino, helo{C,-C¢)alkylcarbonylamino, ({Cy-Cslalkoxy(C,-
Ce)alkylcarbonylamine, (Cy-Ce)alkoxycarbonyl(C1-Ce)alkylcarbonylamine, (G-

Cs)alkylcarbonyl){{C,-Cg)alkyl Jamino, ((C,-Cs)alkoxycarbonyl)({C,-Ce)alkyl}amino, (Cy~
15  Cglelkylsulfonylamino,  amino(C,-Cy)alkyl, (Cy-Cy)alkylamino(C,-Co)alkyl, -  ((Cs--
Ce)alkyl);amino(C,-Ce)alkyl, hydroxy(C,-Cs)alkylemino(C,-Colalkyl, (Ce-Cio)arylamino(Cy-
Cs)alkyl, (Cg-Cro)aryl(C;-Cg)alkylamino{C,-Cglalkyl, (C,-Cg)alkylcarbonylamino(C,-Cs)alkyi,
(Cs-C1o)aryicarbonylamino(C,-Ce)alkyl, ((C+-Cs)alkylcarbonyl)( (C.-Cy)alkyl}amino(C,-Cy)alkyl, -
CxCio)cycloalkyl(C,-Cg)alkyl)amino{C,-Ce)alkyl, (C4-Ce)atkoxycarbonylamino(C;-Cg)alkyl, (C,-
20 GCg)alkoxycarbonyl(C,-Cg)alkylcarbonylamino{C,-Cg)alkyl, ({C+-Ce)alkoxycarbonyl}{(C4-
Ca)alkyl)amino(C,-Cg)alkyl, (C,-Cs)alkylsulfonylamino(C:-Ca)alkyl, ((C1-Ce)ulkyisulfonyl(Cq-
Cs)atkyl)amino(C,-Cg)alkyl, (Cq-Ciglarylsulfonylamino(C,-Ce)alkyl, {(Cs-Cio)aryisulfonyl)((C,-
Ce)alkyl)amino(C4-Cg)alkyl, (Cz-Ce)heterocycioalkylamino(C,-Cs)alkyl, {Cx
Cy)heteroarylamino{C,-Cg)alkyl, (C;-Cylalkoxycarbonyl, (Ce-Cio)aryl{Ci-Cy)alkoxycarbonyl,
25 ((_:,-C.)alkyicarbohyl. (Ce=Ciojaryicarbonyl, (Cq-Cig)eryl(Cy-Ce)alkyicarbonyl, hydroxy(C.-
Ce)alkoxycarbonyl, (C,-Cs)atkoxycarbonyl(C,-Cylalkyl, (Cs-Cio)aryl{C,-Ce)alkoxycarbonyl(C,-
Ce)elkyl, (C1-Co)alkoxy(C-Cg)alkylcarbonyloxy(C4-Cq)alkyl, ((Cy-
Ce)alkyllzaminocarbonyloxy(C-Cs)alkyl, (C1-Cs)atkylcarbonyl(C+-Cg)alkyl, (Co
Cg)arylcarbonyiC,-Cg)alkyl, (C¢-Cin)aryl{C,-Cs)alkylcarbonyl{C.-Ce)alkyl, aminocarbonyl, (Cr
30 C,alkylaminocarbonyl, ((C;-Cs)alkyl}zaminocarbonyl, (CgCro)arylaminocarbonyl, (Ce-
Cg)aryl{C,-C¢)alkylaminocarbonyl, (aminocerbonyl{C,-Cy)aikylaminocarbonyl, {Cr-
Cs)alkylaminocarbonyl(C4-Cg)alkylaminocarbonyl, ((C;-Cs)alkoxycarbonyl(Cy-
Ce)alkylaminocarbonyl, (amino(C,-Cg)alkyl Jaminocarbonyt, (hydroxy(C-
Ce)olkylaminocarbonyl, eminocarbonyl(C,-Cg)alkyl, (C.-Ce)elkylaminocarbonyl(C,-Celalkyl,
35  ((Cy-Ce)alkylaminocarbonyl(C,-Ce)alkyl, {Ce-Cro)arylaminocarbonyl(Cs-Celalkyl, - {Ce
Cio)aryl{C4-Cs)alkylaminocerbonyl{C,-Ce)alkyl, amidino, hydroxyemidino, guanidine, ureido,
(Cy-Cu)elkylureido, (Ce-Cularylureido, ({Ce-Ciolaryl)zureldo, (Cs-Cio)aryl(Cs-Co)alkylureldo,
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halo{C,-Cy)alkylureido, ((Cy-Cs)alkyl)((Ce-Cio)arvi)ureido, ((C-Ce)alkyl);ureido, halo{C;-
Cs)alkylcarbonylureido, ureido(C,-Cg)alkyl, (C1-Ce)alkylureido(C,-Cq)alikyl, {(Cy-
Cs)alkyl)sureido{C,-Cs)aikyl, (Cg-Ciolarylureido{C,-Cs)alkyl, (Cs-Cio)aryl)aureido(C,-Cg)alkyl,
{Ce-C10)aryl(C,-Cs)alkylureido(C,-Cy)alkyl,  halo(Cy-Cylalkylureido(C,-Co)alkyl,  (haio(C,-
Ca)alkyl){(C+-Cqlalkyliureldo{C,-Cq)alkyl, ((C+-Cq)alkoxycarbonyl(C,-Cy)alkyl)ureido(C,-
Cs)alkyl, glycinemido, (C,-Ce)alkylglycinemido, aminocarbonyiglycinamido, (C-Cg)alkoxy(Cy-
Ca)alkylcarbonyliglycinamido, (aminocarbonyl}{{C,-Ce)alkyl)glycinamido, {(Cy-
Ca)alkoxycerbonyl(C,-Ce)atkylcarbonylX(C-Cas)alkyt)glycinamido, ((Cy-
c.)alkoxyémbonylamino(c,-C.)alkylcarbonyl)gtycinamldo. (Ce-Cio)arylcarbonyiglycinarmido,
((C¢-Cro)arylcarbonyl{(C-Cg)atkyl)glycinamido, {(C¢Cyo)arvi{C,-
Ce)alkylaminocarbonyl)glycinamido, (Ce-C1o)aryl(Cy-Cq)alkylaminocarbonyl }((C+-
Cs)alkyl)glycinamido, (Cs-Cyo)erylaminocarbonylglycinamido, ((Cy-C1p)arylaminocarbonyl{(Cy-
Celatkyl)glycinamido, glycinamide{C,-Cg)elkyl,  alaninemido, (C;-Cg)alkylalaninamido,
gleninamido{C,-Cs)alkyl, (C;-Cs)hetaroaryl, (Cz-Cg)heterocycloalkyl, (Cx-Ci)heteroaryl(Cy-
Cs)alkyl and (C-Co)heterocycioslkyl(C,-Ce)alkyl:

. R" is one to three groups independently selecled from hydrogen, hydroxy, haio, (C4-
Celulkyl, (C.-C;)elkylsulfonyl, (Ce-Cio)arylsulfonyl, (C,-Ce)alkoxy, hydroxy(C,-Cs)alkoxy,

U

halo(C,-Cs)alkyl, fomyl, nitro, cyano, halo{C,-Ce)alkoxy, (Cs-Ce)alkenyl, (C-Celalkynyl, (Ce- -

Cio)aryl, (Cg-Cip)aryl(Cy-Ce)alkyl, amino, (C,-Cg)alkylamino, ((C,-Cs)alkyl}zamino, (Ce-
Co)arylamine, {Cs-C10)aryl(C,-Cy)alkylamino, {C;-Cs)alkylcarbonylamino, (Cy-
Ce)alkoxycarbonylaming, (Cz-Cy)alkenylcarbonylemino, cycloaltkylcarbonylamino, (Ce-
Cqp)arylcarbonylamino, halo(C,-Cy)alkylcarbonytamino, {C,-Cy)alkoxy(C,-
Ce)alkylcarbonylamino, (C,-Cslalkoxycarbonyl{(C,-Cy)alkylcarbonylamine, {(Cy
Ca)alkylcarbonyl{ (C,-Cg)alkyllamino, ((C,-Cs)etkoxycarbonyl (C,-Ce)alkyl)amine, (Cq-
Ca)alkylsulfonylamino, amino(C,-Celalkyl, = (Cs-Ce)alkylamino(C4-Cylalkyl, ((Cy~

Ce)alkyl):amino(C,-Cg)alkyl, (C4-Cg)alkylcarbonylamino{C,-Cg)elkyl, (Ce
C1o)arylcarbonylamino(C,-Ca)alkyl, {(C4-Ce)alkylcarbonyl)( (C1-Ce)slkyl)amino(Cy-Cslalky!, (C-
Ce)alkoxycarbonylamino(C,-Ce)alkyl, (C-Ce)alkoxycarbonyl, * {CeCyg)arvi(Cy-

Ce)alkaxycarbonyl, - (C;-Cg)alkyicarbonyl, (Ce-Cio)aryicarbonyl, {CeCio)aryl(Cs-
Cs)alkyicarbonyl, aminocarbonyl, (C,-Cg)alkylaminocarbonyl, {(C,-Cg)alkyl):eminocarbonyi,
{Ce-C1o)arylaminocarbonyl, sminocarbonyl(C,-C,)alkyl, (C4-Cs)elkylaminocarbonyl(C,-Cs)alkyl,
((C+-Ce)alkyl);aminocarbonyl(Cy-Ca)alkyl, (Ce-Cro)eryleminocarbonyl(Cy-Celalkyl, guenidine,
ureldo, (C,-Cs)alkylureido, ureido{C,-Cy)alkyl, (C,-Cs)alkylureido{C-Cs)alkyl, and glycinamido;

R* and R" are each independently selected from the group consisting of hydrogen, (C-
Cojalkyl, (Ce-Cro)aryl, (Cs-Cio)8ryH(C:-Co)alkyl, (C:-Ca)alicyicarbonyl, (C-CelelikyicarbonyHC-
Coalkyl, (Ce-Cu)aryl{Cs-Ca)alkylcarbonyl, (CeCiolaryl(C,-Ca)aliylcarbonyi(C+-Ce)alkyl,
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eminocarbonyl,  (Cy-Calelkylaminocarbonyl,  ((Ci-Colalkylaminocarbonyl  and  (Cy-
Cq)alkoxycarbonyl; and

R" and R™ are each independently selected from the group consisting of hydrogen,

(Cy-Celalkyl, (Co-Cro)aryl, (Co-C1o)eryl(Cy-Cylalkyl, hydroxy, (C,-Cs)alkoxy, hydroxy(C,-Ce)alkyl,

5 (C,-Cy)alkoxy(Cy-Ce)alkyi, amino, {C,-Cq)alkylamino, ((CCq)alkyl)zamino, (Cs-

Cs)alkylcarbonylamino, (Cs-Ce)cycioalkyicarbonylamine, (Cs-Cs)cycloalkyl(C1-

Ce)alkylcarbonylamino, (C+-Cs)alkoxycarbonylamino, {C,-Cs)alkylsulfonylarnino, (Ce

Cio)arylcarbonylamino,  (C,-Cs)alkoxycarbonyl(C,-Celalkyicarbonylemine,  (Ce-Cyo)ary!(Cs-

Cq)alkyicarbonylamino, ((C-C0)aryl(C,-Cq)alkylcarbonyl}{(C,-Cs)alkyl)amino, (Cs-

10  Cq)alkylcarbonylamino{C-C)alkyl, (C3-Cs)cycloalkylcarbonylamino(C ,-Cg)allcy, (C-

Ce)alkoxycarbonylamino{C,-Cg)alkyl, (Cz-Cy)heterocycloalkylcarbonylamino{C-Celalkyl, (Ce

C10)aryl(C4-Cy)alkyicarbonylamino(C,-Cg)alkyl, (C+-Cy)hetercaryicarbonylamino{C-Cglalkyl, (Ce

Cjaryisulfonylemino, (C,-Cg)alkylsulfonylamino(C,-Ce)alkyl, eaminocarbonylamino, (C,-

C,)alkylaminocarbonylamino, halo(C,-Ce)alkylaminocarbonylamino, {{(Cy
15  Cplelkyllzaminocarbonylamino, aminocarbonylamino{C,-Ce)alkyl, (Cy-
C,)alkylsminocarbonylamino(C,-Cg)alkyl, {{C,-Cs)alkyl}:aminocerbonylamino{C ~Cg)alkyl,

halo{C,-Cg)alkylamninocarbonylamino(C,-Cq)alkyl, amino(C,-Celelkyl, (Cy-Cs)alkylamino(C,-
Celalkyl,  ((C1-Celalkyllzemino(C,-Celalkyl,- carboxy(C,-Celeliyl, (Ci-Celalkaxycarbonyl(C-
Cu)alkyl, aminocarbonyl(C1-Ce)alkyl and (C,-Ce)alkylaminocarbonyl(C,-Celalkyl.

20 2. A compound according to claim 1, wherein R’ is hydrogen, halo, cyano, nitro,
triflucromethyl, trifluoromethoxy, (C,-Cs)alkyl, hydroxy or (C,-Cs)alkylcarbonyloxy.
A A compound according to cleim 1, wherein R? and R® are each independently

selected from (C,-Cg)alkyl, (Cy-Cg)cycloalkyl, amino(C,-Cg)alkyl, amino{C;-Cy)cydoalkyl, (Cy-
Ce)alkylamino(C,-Cglalkyl, (C,-Cq)alkylamino(Cs-Cy)cyclosikyl, hydroxy{C.-Celalkyl, (Cs-

25 Cgalkoxycarbonylamino(C,-Cy)alkyl, ureido(Ci-Cg)alkyl, {C.-Cs)alkyureido(C,-Cg)alkyl, (Cr
Cy)heteroaryl(Cy-Ca)alkyl or (Cz-Cy)heterocytioalkyl(Cs-Calalkyl.

4. A compound according to claim 1, wherelncis 1, XIs C(O)of CHy; dis 2; Y
is ethylene; and o Is 0.

- & A compound according to claim 1, wherein ¢ is 1; X Is C(O) or CHy; d Is 1or 2;
30 Yis CHyorethylene; els 1; and Z is oxygen or NR® wherein R'is hydrogen or (C,-C¢)alkyl.

6. A compound according to claim 1, whereinc s 1; Xis C(O)or CH;; dis 1; Y
is CHR® wherein R® is NR°R™; R®.and R are each independently hydrogen, (C,-Cq)alkyl or
(Ci-Cajelkylcarbonyl; e Is 1; and Z is selected from the group consisting of oxygen; CR''R"
whereln R"" and R are hydrogen, and NR® whereln R® is hydrogen or (C1-Cg)elkyl.

35 7. A compound eccording ta claim 1; wherein R* is (R*){R%)((Cy-Cic)aryt or
. (R')KR’).(ch.)heteroaryl wherein f, g and h are Indepandently 1 or 2.

) AMENDED SHEET 27-05-2002
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8. A compound according to claim 1, wherein R® is selected from the group
consisting of (CCs)heterocycloalkylcarbonyl, (Cz-Cg)heteroaryicarbonyi, (Cr
Ca)heteroaryl{(C,-Cy)alkylaminocarbonyl,  (C,-Cy)heterocycloalkyl(C,-Cg)alkylaminocarbonyl,
(C4-Cq)alkylsulfonylamino(C.-Cg)alkylaminocarbonyl, ureido(C,-Cg)alkylaminocarbonyl, (Cy-
5 Cslalkylureido{C,-Cg)alkylaminocarbonyl, ((C+-Cs)alkyl)aureido(C,-Cg)alkylarninocarbonyl,
aminosulfonyl(C,-C.jalkylaminocalbonyl, (C,-Ce)alkylaminosulfonyi(C,-
Cs)alkylaminocarbonyi, (C1-Ce)alkyisulfonylamino{C,-Cg)alkylcarbonylamino,
cyanoguanidino{C,-C¢)elkylcarbonylemino, (C,-Ce)alkylcyanoguanidino(Cy-
Co)elkyicarbonylamino, ((C1-Cs)alkyt)zcyenoguanidino(C,-Ce)alkylcarbonyiamine,
10  aminocarbonyl(C,-C¢)alkylcarbonylamino, (CxCe)heteroaryl(C,-C)alkylcarbonylamino, (C»-
Cy)heterocycloalkyl({C,-Cg)alkylcarbonylamino, aminosulfonyl{C,-Ce)alkyicarbonylamino,
amino{C,-Cq)elkylureido, (C:-Cg)alkylamino{C,-Celalkylureido, ((CCe)alkyl)zamino(C,-
Cpa)alkylureldo, (C-Cg)heterocycloalkyl{C-Ce)alkylureido, (C+Cg)heteroeryl(C,-Cs)alkylureido,
. aminosulfonyl{C,-C¢)alkylureido, aminocarbonyl(C,-Cs)alkylureido, (C,-
16  Cy)alkylaminocarbonyl(C,-Cy)alkylureido, ((C+-Ca)alkyl)zaminocarbonyl(C,-C)aikylureldo,
acetylamino(C,-Cg)alkylureido, (acetyl)((c1-C.)alkyl)amho(c,-'c.)alkylureido. amino{C,-
Cslalkylsufonylamino, (C,-Cglalkylamino({Cy-Cs)alkylsulfonylamino, ((Ci-Celalkylemino{Cy-
Cs)alkylsulfonylamino, acetylamino{C,-C,)alkylsulfonylamino, (acetyl)}{{C,-Cs)alkyl)amino(C,-
Cs)alkylsulfonylamino, ureido(C,-Cg)alkylsulfonylamino, - (C1-Ce)alkylureido(Cy-
20 Cg)alkylsulfonylamino, ({Cy-Ce)alkyl aureido(C,-Csg)alkyisulfonylamino, (Co-
Ce)slkyisutfonylamino(C,-Cs)alkylsulfonylamino,  cyanoguanidino(C,-Ce)alkylsulfonytamino,
(C,-Cq)alkylcyanoguenidino({C4-Cg)alkylsulforiylamino, ({C+-Cs)alkylacyanoguanidino(C-

Cq)elkylsulfonylamino, aminocarbonyl(C,-Cq)alkylsulfonylamino, (Cv-
Cs)alkoxycarbonylemino(C,-Cq)alkylsutfonylamino, aminosulfonylamino, (Cs-

25  Cglalkylaminosulfonylamino, ((C,-Cs)alkyl);aminosulfonylamino, aminocarbony)(Cy-
Cs)alkylamino(C,-Cs)alkylsulfonylamino, (CxCy)heterocycloalkyloxycarbonylamino{C+-
Cy)alkyisutfonylamino, {C2-Cy)heterparyloxycarbonylamino(C,-Cg)alkyisulfonylamine, - *
amino{C,-Cq)alkylaminocarbonylamino{C,-Cg)alkyl, (C,-Cs)alkylamino(C,-
Cs)alkylaminocarbonyt amino(Cy-Cq)alkyl, ((C+-Cs)alkyl)}zamino(Cy-

30 Celalkylaminocarbonylamino(C4-Cg)alkyl, aminocarbonyl(Cy-Cs)alkylaminocarbonylamino(C,-
Cejalkyl, (C4-Cq) alkylcarbonylamino(C,-Ce)alkylaminocarbonylamino(C-Ce)alkyl, (Cy-
Celalkylsulfonylamino(C,-Ce)alkylaminocarbonylemino(C,-Ce)alkyl, {C+-Cs)alkoxycarbonyl
amino(C,-Cy)alkylaminocarbonylamino(C,-Cq)alkyl, (C2-Cy)heterocycloalkyloxycarbonyl
amino{C,-Cs)alkylaminocarbonylamino{C,-Cs)alkyl, {CrC)hetercaryloxycarbonylemino(C,-

35 Cyalkyleminocarbonylamino(C,-Cg)alkyl, {CrCe)heterocycloalkyl(C-Cy)alkylaminocarbony
lamino{C,-Cy)alkyl, (CxCg)heteroaryl(C,-Cq)alkylaminocarbonylemino(C,-Ce)alkyl, ureido(C-
Ca)alkylureido{C,-Cy)alkyl, (C,-Cg)alkylureldo(C,-Ce)alkylureldo(C,-Cs)alkyl, ‘((Cy-

N bl T
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Cs)atkyl)zureido(C,-Cy)alkylureido(C,-C,)alkyl, cyanoguanidino{C,-Cg)alkylureid o{C,-Cg)alkyl,
amino(C,-Cglalkylsulfonylamino(C,-Cy)alicyl, (C4-Cy)alkylamino{C,-Ce)alkylsulfonylamino(C;-
Ca)alkyl, ({C1-Cq)alkyl)zamino(C,-Cy)alkylsulfonylamino({C,-Cg)elkyl, ecetylamino(C,-
Cs)alkylsulfonylemino(C,-Ce)alkyl,  (acety!){(Cs-Cs)alkyl)amino(C,-Cqe)alkyisuifonylamino(C,-
Cs)alkyl, ureido(C,-Cg)alkyisulfonylamino{C-C)alkyl, (C+-Ce)alkylureido(C,-
Ce)alkylsulfonylamino(C,-Ce)alkyl, ((C,-Cg)alkyl)zureido{C,-Cg)alkylsufonylamino(C,-Cg)alkyl,
(C+-Ce)alkylsulfonylamino(C,-Cg)alkyisulfonylamino{C,-Ce)alkyl, cyanoguanidino(C,-
Ca)alkylsulfonylamino(C,-Ce)alkyl, (C,-C¢)alkyl{cyanoguanidino)(C.-Cs)alkylsulfonylamina(C,-
Cq)ailkyl, ((C1-Ce)alkyl)a(cyanoguanidino)(C,-C,)alkylsufonylamino{C,-Ce)alkyl,
aminocarbonyl{C,-Cg)alkylsulfonylamina(C,-C¢)alied, (C1-Ce)alkoxycarbonylamino{C;-
C¢)ulkyisulfonylamino(C,-Cs)alkyl, (Crc.)heterocydoaIkyloxycarbonylamlpo(c,-
Ci)alkylsulfonylamino{C,-Cg)alkyl, (C2-Ce)heteroaryloxycarbonylamino(C,-
Ce)alkyisulfonylamino{C,-Cg)alkyl, aminosulfonylamino(C4-Cpg)alkyl, (Cy~
Cs)alkylaminosulfonylemino{C,-Cs)alkyl, ((C,-Cs)alkyl);aminosulfonylamino(C-Cs)alkyl, (Cr
Cs)heterocycloalkylsutionyl, amino(C,-Cs)alkylaminosutfonyl, - (C1-Ce)alkylamino(C,-

\c.)alkylaminosulfonyl. ({C+-Cq)ulkyl)zamino{C,-Cg)alkyleminosulfonyi, {Cr

20

Cse)heteroarylaminosulfonyl, ureldo{C,-Cs)alkylaminosulfonyl, * {(C,-Cs)alkylureldo{C,-
Ce)atkylaminosulfonyl, ((Cy-Cg)alkyl)sureido(C,-Cg)alkylaminosulfonyl, {Cy-
Ce)alkylsuifonylamino(C,-Ce)alkylaminosulfonyl, {C+-CeJalkoxycarbonylamino(C,--
Ca)elkylaminosulfonyl,  (Cx-C,)heterocycloalkyloxycarbonylamino(C,-Ce)alkylarninesulfonyl,
(Ca-Co)heteroaryloxycarbonylamino(C,-Ce)alkylaminosulfonyl, aminocarbonyi(Cy-
Cslalkylaminosulfonyl,  cyanoguanidino(C,-C¢)alkyleminosulfonyl,  {Cx-Ce)heteroaryi(C,-
Celalkylaminosulfonyl, (Cz-Cy)heterocycloalkylaminosutfonyl halo(C,-Cg)elkylaminocarbonyt,
hydroxy(C-C¢)alkylureido, halo(C,-C¢)alkylsulfonylamino, (C-Ce)alkoxycarbonyl(Cy-
Celalkylamino{C,-Ce)elkyl, hydroxy(C,-Cs)alkylaminocarbonylamino(C;-Cglalkyl,  halo{C,-
Ca)alkylsulfonylamino{C,-Cs)alkyl, aminosulfonyl, (C4-Cs)alkylaminosuifonyl, ((Cy-
Cs)alkyt)zaminosulfonyl, hydroxy(C,-Cs)alkylaminosulfonyl, and (C1-Cy)éilkoxy(Cy-
Cs)alkylaminosuifonyl. - .

8. A compound according to claim 1, wherein R® and R’ are each independently
halo, halo(C,-Cqs)alkyl, (C,-Cs)alkyl; (C,-Cq)alkoxy, trifluoromethyl, trifiuoromethoxy, hydroxy, *
sminocarbony), cyano, ureido, (C,-Cs)alkylsulfonylamino, (C,-Ce)alkoxycarbonylemino or
glycinamino. .

10, A pharmaceutical composition for treating or preventing a disorder or condition
selected from autolinmune diseases, rheumatold arthritis, type | diabetes (recent onset), °
lupus, inflammatory bowel disease; optic neuritis, psoriesis, mulllple"scl'aroslu. polymyalgia
rheumatica, uveltis, and vasculills, scute and- chronic inflammatory conditions osteoarthritis,
adult Respiratory Distress Syndrome, Respiratory Distress Syndrome of infancy, Ischemia

e M PV TR
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reperfusion injury, glomerulonephritis, and chronic obsiructive puimonary disease (COPD)
allergic conditions, esthma and alopic dermalitis, inflammation essocieted with infection, viral
inflammatlon, influenzs, hepatitis and Guilllian-Barre, -chronic bronchitis, chronic or acute
tissue, cell, and solid organ transplant relection, xeno-transplantstion, atherosclerosis,

5 restenosis, HIV Infectivity (co-receptor usage), and granulomatous diseeses, sarcoidosis,
leprosy and tuberculosls, and sequelae essocisted with cancers, multiple myelomax; limiting
the production of cytokines and/or TNF at Inflammatory shtes, 88 B8 consequence of
decreasing cell infiliration; for treating diseases and/or congestive heart fallure, linked to TNF
and IL-1 end for treating- pulmonary emphysema or dyspnea .associated therewith,

10  emphysemsa; HNV-1, HIV-2, HIV-3; cytomegelovirus (CMV), adenoviruses, Herpes viruses
(Herpes zoster and Herpes simplex), for treating sequelae associated with infection where
" such Infaction induces.production of detriments! inflammatory cytokines and/or 'TNF. fungal
meningltis, joint tissue damege, hyperplasia, pannus formation and bone resorption, psoriatic
arthritis, hepatic fallure, bacterial meningitis, Kewasaki syndrome, myocardial infarction, ecute
15  liver fellure, lyme disease, sepilc shock, cencer, trauma, and malarla, In a mammai,
comprising an amount of 8 compound according to-claim 1, or @ pharmaceutically acceptable
salt or pro-drug thereof, that Is effective in treating or preventing such disorder or condition and

a pharmaceutically acceptable carrier,
11. A pharmaceutical compostition for-treating or preventing a disorder or condition
20  that can be ireated or prevenied by inhibiting chemokine binding 1o the receptor CCR1 In &
memmal, comprising an amount of 2 compound according to claim 1, or a pharmmaceutically
acceptable salt thereof, effective in treating or preventing such disorder or condition and a

pharmaceutically acceptabie carrier.

12, A method for treating or preventing a disarder or condltion selected from
25  auloimmune diseases, rheumatoid arthritis, type | diabeles (recent onset), lupus,
infiammatory bowel diseese, optic neurltis, psoriesis, muitiple sclerosls, polymyaigia
rheumatica, uveitis, and vasculills, acute end chronic inflammatory conditions ostecarthritis,
. adult Respiratory Distrees Syndrome, Respiratory Distress Syndrome of infancy, ischemia
reperfusion Infury, glomerulonephritis, and chr_o_nlc obstructive pulmonary disease (COPD)
30 allergic condlilons, asthma and atopic dermatitis, inflammation assoclated with infection, virel
inflammation, influenza, hepatitis and Guillian-Barre, chronic bronchitis, chronic or acute
tissue, cell, and solid organ transplant rejection, xeno-transplantetion, atherosclerosis,
resienosls, HIV infectivity (co-receptor usage), and granuiomatous diseases,. sarcoldosls,
leprosy and tuberculosls, and sequelae associsted with cancers, mullipie’ myelomax; limiting
35 the produclion of cytokines and/or TNF at inflammetory shes,-as a consequence of
decreasing cefl infiltration; for treating diseases and/or congestive heart failure, linked to TNF
and IL-1 and for freating pulmonary emphysema or dyspnea‘ associated therewith,

11 AMENDED SHEET '57-05-2002°
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emphysema; HiV-1, HIV-2, HIV-3; cylomegaiovirus {CMV), adenoviruses, Herpes viruses
(Herpes 20ster and Harpes simplex), for treating sequelae assoclated with infection where
such infection induces production of detrimental inflammatory cytokines and/or TNF, fungal .
meningitls, joint tissue damage, hyperplasia, pannus forrlnatlon and bone resorptiion, psoriatic

5 erthritis, hepatic failure, bacteriel meningitis, Kawasaki syndrome, myocardial infarction, acute
liver fallure, lyme disease, septic shock, cancer, rauma, and malarie,in @ memmal, comprising
administering to 8 mammal in need of such treatment or prevention an amount of a compound
according to clelm 1, or a pharmaceutically accepteble salt or pro-drug thereof, that is effective

in treating or preventing such disorder or condition.
10 13. A method for treating or preventing a disorder or condition that can be trested or

prevented by antagonizing the CCR1 receptor in a mammal, comprising administering to a
mammal in need of such treatment or prevention an amount of a compound according o claim
1, or a pharmaceutically acceptable sat ther;aof. that Is effective in treating or preventing such
disorder or condition.
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UNDER ARTICLE
Sir:

Pursuant to the provisions of Article 19 of the Patent Cooperation Treaty, applicant(s)
hereby submit the enclosed replacement pages 65 to 77 for the originally submitted pages 65 to 80
of the above-identified international application. The replacement pages contain claims 1 to 13 that
now replace originally filed claims 1 to 7. Since the amendment resulted in the claims and abstract
being moved to different pages, replacement pages for all the pages with the claims and abstract are
being submitted.

The replacement pages contain claims 1 to 13 directed to the compounds of formula I (as well as
pharmaceutical compositions and method of treating claims using said compounds of formula I)
which replace original claims 1 to 7 directed to the method of preparing the compounds of formula
I. The claims directed to the method of preparing the compounds of formula I were inadvertently
sent instead of the claims directed to the compounds themselves. Support for this amendment can
be found in the originally filed specification, claims, and abstract of the present application
including, for example, the following sections of the specification identified for each of the cited
claims: Claim 1 - page 2, line 11 to page 9, line 26; Claim 2 — page 9, lines 27-28; Claim 3 — page
9, linea 29-33; Claim 4 — page 9, lines 36-37 and page 10, lines 5-6; Claim 5 — page 9, lines 34-35
and page 10, lines 1-4; Claim 6 — page 10, lines 9-26; Claim 7 — page 10, lines 27-28; Claim 8,
page 10, line 29 to page 13, line 3; Claim 9 — page 13, lines 34-37; Claim 10 — page 15, line 26 to
page 16, line 18; Claim 11 — page 16, lines 19-24; Claim 12 — page 16, line 25 to page 17, line 11;
and Claim 13 — page 17, lines 12-16.
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CLAIMS
1. A compound of the formule

), ), (R, (R")
Rd/ ~ (Y):’ N a I
e

. (R)
or the phannhceutically acceptable salt thereof; wherein

ais1,2,3,40r5; '

bis0,1,2 3 0r4;

clsQor1;

de1,2,3,40r5; -

eisDor1;

|is1,2,3,0r4;

X Is C(O), C(S) or. CHy; -

Y is CHy, or if @ Is 0, Y is CHR® wherein R" is hydrogen, (Ce-Crolaryl or NR'R™;

Z s oxygen, NR® or CR"'R'™; '

each R' is independently selected from hydrogen, hydroxy, hydroxysulfonyl, haio,
(Cy-Co)alkyl, mercapto, mercapto(C,-Ce)alkyl, (Ci-Coeliylthio, (Ci-Celelkytsulfinyl, (Ci-
Celalkyisufonyl,  (Ci-Colalkylthio(Cy-Cqalkyl, . (Ci-Ce)ulkylsulfinyl(Ci-Colalkyl,  (C:-
Cylalkylsutfonyl(Ci-CoJalkyl, (C-Cs)alkoxy, (Ce-Ciclaryloxy, helo(C-Calelkyl, trifiuioromethyl,
formyl, formyl(C-Cg)alkyl, nitro, nitroso, cyano, (Ce-Co)arylCy-Ce)alkoxy, helo(C-Ce)elkoxy,
trifluoromethaxy, (C3-Cr)cycloalkyl, (C3-Cy)cycloalkyl(Cy-Cq)alkyl, hydroxy(Cys-Cy)cycioaikyl(Cy-
Celelkyl, {C5-Cy)cycloalkylamino, {C;-C;)cycloalkylamino{Ci-Celalkyl, {(Ca-Cr)cycioelkyl)({Cy-
Cslalkyl)amino, ((C3-C7)cycioalkyl(C,-Cs)alkyl)amino(C,-Co)alkyl, cymno{Cy-Cslalkyl, (Cy
Cralkenyl, (Cx-Crlalkynyl, (Ce-Cro)aryl, (Ce-Cio)aryl(Cy-Colalicyl, (Ce-Cio)aryl{Cxr-Colalkenyl,
hydroxy(Cy-Ce)alkyl, hydroxy(Ce-C1o)aryl(Cy-Cslalkyl, hydroxy(C,-Cq)alkyithlo(C-Cealkyl,
hydroxy(Cr-Ce)elkenyl, hydroxy(C-Ce)alkynyl, (Ci-Cs)elkoxy(Cs-Celalkyl, (C,-Celalkoxy(Ce-
C10)aryl(C,-Cs)alkyl, (Cg-Cio)aryloxy(C-Ce)alkyl, (Ca-Cio)aryi{(C1-Ce)alkoxy(C-Celalkyl, amine,
(C1-Ce)alkylamino, ((C,-Ce)alkyllzamino, (Cy-Cio)arylemino, (Ce-Cro)oryl(Cy-Ce)alkylamino,
amino(Cy-Celalkyl, . (Cr-Colelkylamino(C,-Colatiyl,  ((C4-Calalkyllamino{C:-CoJalkyl,
hydroxy(C,-Cs)elkylamino(Cy-Ce)elkyl, (Ce-Cio)arylamino(C,-Celalkyl, (Co-Ci)aryt (Cy-
Ce)alkylamino(C;-Ce)aliyl, (Cy-Ce)alkylcarbonylamino, {(C+~Cy)elkyicarbonyl}(Cy-

- Cq)alkyl)amino, (C1-Ce)alkyicerbonylamino{C,-Cg)alkyl, {(C4-Ce)alkyicarbonylX(Ci-

Ce)elkyl)amino(C,-Ce)alkyl, (C4-Cy)alkoxycarbonylamino, (Cr-Calelkoxycarbonyl{C.-
Ce)elkylaming, (C-Cs)alkoxycarbonylamino(C,-Cejalkyl, (C1-Cy)alkoxycarbnony X(C,-
Ca)alkyl)amino{C,-Ce)elkyl, carboxy, (Cy-Ca)alkoxycarbonyl, (Co-Cro)aryl(Cy-
Cs)alkoxycarbonyl, (Cy-Cq)elkyicarbonyl, (Cy-Ca)alkyicarbonyl(Cy-Ce)elicyt, (Co
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Ciojarylcarbonyl, (Ce-Co)arylcarbonyl(C,-Co)alkyl, (Ce-Co)aryl(Ci-Celelkyicarbonyl, (Cy-
Cro)aryl(C,-Ce)alkycarbonyl(Cy-Colalkyl,  carboxy(Cy-Celalkyl,  (C,-Cs)alkoxycarbonyl(C,-
Ce)alkyl, . (Cg=Cyp)aryl(C,-Cg)alkoxycarbonyl(C,-Cg)alkyl, (C1-Cq)elkoxy(C,~

_ Ce)alkylcarbonyloxy(C,-Cg)ealkyl, aminocarbonyl, {C+-Ce)alkylaminocarbonyl, ((Cs-

Ce)alkyl)zaminocarbonyl, (Cy-Cio)arylaminocarbonyl, (Ce-Cio)aryl{Cq-Cyalkylaminocarbonyl,
aminocarbonyl{C,-Cs)alkyl, (C1-Cq)alkylaminocarbonyl(C,-Cy)eatkyl, ((Cy-
Cy)alkyl};eminocarbonyl(C,-Cq)alkyl, (Co-Cio)arylaminocarbonyl(C,-Ce)alkyl, (C,-
Cs)sikylaminocerbonyl(C,-Ce)elkyl, amidino, guanidino, ureldo, (C,-Ce)alkylureldo, ((C-
Cealkyl)sureido, ureido{C,-Celalkyl, (C:-Ce)alkylureido(C4-Cg)alkyl, ({C,-Cs)alkyl)zureido{C,-
Ce)alkyl, (C-Cylheterocycloalkyl, (Cx-Codheteroaryl, (Ci-Cy)heterocycioalkyl(C,-Cqlalkyl and
{CrCa)heteroaryl(C,-Cy)alkyl; .

each R® and R® are independently selected from oxo, halo, (C,-Celalkyl, (Cy
Celcycloalkyl,  (Cs-Co)cycloalkyl(C,-Co)alkyl, (Ca-Cs)cycioalkylamino(C,-Celalkyl,  (Cy-C-
s)cycloalkyl(C,-Cs)alkylamino(C,-Cqlalkyl, . halo{C,-Ce)alkyl, (CzCs)alkenyl, (Cy-Cslalkynyl,
(Ce-Cioaryl, (CgCio)aryl(Ci-Colalkyl, (Cq-Cio)ory{CrCe)alkenyl, H-C(O), H-C(O}H(Ci-
CeJalkyl, hydroxy(Cy-Ce)alkyl, hydroxy{Cz-Cslalkenyl, hydroxy(Cx-Ce)alkynyl, hydroxy(Ce-
Co)aryl{C,-Cs)alkyl, hydroxy(Cy-C,)cycloalkyl(Cy-Cs)alkyl, thio{C,-Ce)alkyl, cyano(C,-Ce)alkyl,
halo(C,-Cq)alkylcarbonylamino(C-Cq)alkyl, (C1-Cq)alkoxy(Ce-C1o)aryl{C,-Cq)alkyl, (Cy-
CaJalkoxy(Cy-Ca)elkyl, (Cy-Cileryloxy(Ci-Colalkyl, (Co-Cro)aryl{Cy-Ca)elkaxy(Cy-Colalkyl, {C:-
Celalkylthio(C,-Cy)alkyl,  (Cy-Cy)alkylsuifinyi(Cy-Co)alkyl,  (C1-Cy)alkylsutfonyl(Cr-Cedalkyl,
hydroxy(Cy-Cs)alkyithio(C,-Ce)elkyl, amino{C;-Cealkyl, (Ci-Ce)aikylamino(C,-Colalicvl, ((Cy-
Cy)alkyl);emino(C-Ce)alicyl, (Ce-Ciolarylamino(Ci-Coalkyl, (Ce-Cro)aryl(C+-Cy)alkylemino(C-
Ce)eikyl, (C1-Cy)alkyicarbonylemino(Cy-Ce)alkyl, azido(Cy-Cs)alkyl, aminocarbonylamino(C,-
Ce)alkyl, (C1-C¢)alkylaminocarbonylamino(C,-Cg)alkyl, ((C4-Ce)alkyl}zaminocarbonylamino{C,-
Cy)alkyl, (C1-Ce)alkoxycarbonyl(C,-Cg)alkylaminocerbonylamino(C,-Cs)alkyl, (Cr-
CaJalkoxycarbonylamino{C;-C)aliyl, hydroxy(C,-Ce)elkylamino(Cy-Cs)alkyl, {Cr
Co)aryloxy{C,-Cs)alkylcarbonyloxy(C,-Ce)alkyl, (C,-Ce)alkoxy(C-Cq)alkylcarbonyloxy(C,-
Ca)aliyl, (Co-Cio)aryl{C,-Cqlalkoxy{C,-Co)alkyicarbonyloxy(Ci-Celalkyl, (Ci-Colalkylcarbonyl,
(Ci-Co)alkylcarbonyl(C,-Cyalkyl,  carboxy,  (Ci-Cy)atkoxycarbonyl,  (Ce-Cio)arylCy-
CeJalkoxycarbonyt, {Ce=C1o)aryl(C,-Ce)alkylcarbonyl, aminocarbonyl, (Cy
Cualkylaminocarbonyl,  ((Cy-Colelkyl);aminocarbonyl,  (Ce-Cyo)arylaminocarbonyl,  (Ce-
C1o)aryl{C,-Ce)alkylaminocarbonyl, carboxy(C,-Ca)alkyl, (C,-Ce)alkoxycarbonyl(Cy-Ce)aliyl,
(Ce-Cro)aryl(C,-Ce)alkoxycarbonyl{C,-Ce)aikyt, aminocarbonyl(C1-Ce)elkyl, {Cy-
Cejalkylaminocarbonyi(C4-Ce)elkyl, ((Cy-Ca)alkylzaminocsarbonyl(C-Celaliy, (Ce
Cio)arylaminocarbonyl(Cy-Cs)alkyl, (Cs-Cio)aryl(C,-Cs)alkylaminocarbonyl(Ci-Colalkyt, (Co-
Cujerylsutfonyl, (CyCelheterocycioalkyl, (Cx-Cylhetercaryl, (Cz-Ca)heterocycloalkyi(Cy-
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Co)alkyl, (CxCy)heteroaryl(C,-Colalkyl or R™R'*’N{C,-C,)elkyl wherein R' and R™ are each
independently {(C,-Cq)alkyl or (C;-Ce)alkylcarbonyl;

R*is (R{R"(Ce-Croleryl, (RMR"%(Cs-Crolcycioatkyl, (R{R"WCx-Calheteroaryl, or
(RWR"(C-Cs)heterocycloslicyl,

whereinfis 1,2, 3or4;

g and h are each independently 0, 1, 2 or 3;

R is one to thres groups independently selected from (Cy
Ce)heterocycloalkyicarbonyl, . {C+Cq)hetervarylcarbonyl, (Ca-Co)heteroaryl(C,-
Ce)alkylamninocarbonyt, (C+-Cyo)heterocycloalkyl(C,-Cq)alkylaminocarbonyl, (Cy-
Cq)alkyisulfonylamino(C,-Ce)alkylaminocarbonyl,  ureido(C,-Cglalkylaminocarbonyl,  (Cq-
Ce)elkylureldo(C,-CsJalkylaminocarbonyl, ((C1-Cq)alkyl)sureido({Cy-Cg)alkylaminocarbonyl,
halo{C,-Cs)alkylaminocarbonyl, - aminosuﬂnnyl(c.-c.)alkylmhoc_afbonyl. (Cy-
Ce)alkylaminosulfonyl(C,-Cq)alkylaminocarbonyl, (C1-Ce)ealkylsutfonylamino(C,-
Ca)alkylcarbonylamino, cyanoguanidino(Cy-Cy)alkylcarbonylamino, (Cy-
Cs)alkylcyanoguanidine(C,-Cs)alkylcarbonylamine, {(C1-Cq)alkyl)zcyanoguanidino(C,-
Ce)alkyicarbonylamino, aminocarbonyl(C,-Cs)alkyicarbonylemino, ° (Cg-Cy)heteroarylC,-
Ca)alkylcarbonylamino, (CzCg)heterocycloalkyl{C,-Cq)alkyicarbonylamina, aminosulfonyl(C,-
Ce)alkylcarbonylamino, ' hydroxy(C,-Cg)alkylureldo, amino{C,-C,)alkylureido, (Cy
Ca)alkylamino(C,-Cg)alkylureido, ((C,-Ce)alkyl)2amino{C,-Cs)alkyiuraido, (Cr
Cs)heterocycloalkyl(C,-Cq)alkylureido, (Cz-Cq)heteroaryl(C,-Cyp)aikylureido, amincsulfony(Cq-
Cq)alkylureido, aminocarbonyl(C,-Cq)elkylureido, (C:-Cs)alkylaminocarbonyi(Cs-
Ca)alkylureido, ((C,-Ce)alkyl}zaminocarbonyi(C,-Cq)alkylureido, acetylamino(C.-Cy)alkylureido,
{acetyl}{(C,-Ce)alkyl)amino(C,-Cq)elkylureido,  halo(C,-Ce)alkyisulfonylamine, emino(C,-
Cg)alkylsulfonylamine, (C,-Ce)alkylamino(C,-Cs)alkyisulfonylamino, ({(C,-Cq)aikyl}emino(C,-
Cs)alkylsulfonylamino, ecetylamino(C,-Cs)alkylsutfonylamino, (acetyl{(Cy-Cy)eliyl)emino(C,-
Cs)alkyisulfonylamino, ureldo(C,-C,)alkylsulfonylamino, (Cy-Ce)alkylureldo(C,-
Ce)alkyisulfonylamine, ((C1-Cs)eikyl)zureldo{C,-Cs)alkylsulfonylamine, {Cy-
Cs)alkylisulfonylamino(C,-Cs)alkylsulfonylamino,  cyanoguanidino(C,-Ce)elkylsulfonylemino,
(C4-Ce)ulkyicyanoguanidino{C,-Ce)alkylsulfonylamino, ((C1-Ce)alkyl)scyanoguanidino(C,-
Ce)alkylsulfonylamino, aminocarbonyl{C,-Ce)alkylsulfonylamino, (Cy-
Cs)elkoxycarbonylamino({C,-Ce)alkylsulfonylamina, aminosulfonylamino, {Cs-
Ce)alkylaminosulfonylamine, ((C,-Cg)alkyl)zaminosulfonylamino, aminocarbonyl(C-
Cq)alkylamino(C,-Cs)alkyisulfonylamino, (Crc.)hetemcydoalkyloxycarbmylamlnp(cr

Ca)slkyisulfonylamino, (Cz-Calhetercaryloxycarbonylamino{Cs-Ce)alkylsulforylamino,
cyenoguanidino, (C4-Ce)alkylcyanoguanidine, ((C1-Cq)alkyl):cyanoguanidine,:  (Cy-
Cs)heterocydioalkyicyanoguanidine, (C+-Cy)heteroaryicyanoguanidine, (C

Cy)heterocycioalkyl(C,-Ce)alkyicyenoguanidine, (Cx-Cy)hetaroaryl{C,-Ce)alkyicyanogusnidino,
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amino{C,-Cs)alkylcyanoguanidine,  (C,-Cy)alkylamino{C,-Cy)alkylcyanoguaniding, ((Cy-
Cq)elkyl)zemino(C,-Ce)alkylcyanoguanidino, aminocarbonyl(C,-Cq)alkylcyanoguenidino, (C-
Cy)alkylaminocarbonyl(C,-Cs)alkylcyaneguanidino, {(C1-Cq)alkyl)}2aminocarbonyi(C,-

_Celalkylcyenoguanidine, aminocarbonyl(C,-Celalkylamino,  (C,-Cq¢)alkylsulfonylamino(C,-

Cs)alkylamino, {C4-Ce)alkoxycarbonylamino(C,-C,)alkylamino, aminosulfonyl(C,-
Cs)slkylamino, (C+Co)heteroaryl(C,-Cq)alkylamino, acetylamino(C,-Cs)alkylamino,
(acetyl){(C-Ce)alkyl)amino(C,-Cy)alkylamino,  (C,-Cs)alkoxycarbonyl(C,-Cy)alkylamino(Cy-
Ce)alkyl, cyano(C,-C,)alkylamninoalkyl, aminocarbonyl(Cy-Cg)alkylamino(C,-Cq)alkyl,
acetylamino{C,-Cq)alkylamino(C,-Cq)alkyl, '(acelyl)((CrC.)Ikyl)amho(c,-c.)alkylamino(cr
Ce)alkyt, {C-Cs)alkoxycarbonylamino{C,-Cg)alkylamino{C,-Cq)alkyl,- {(Cr
Csy)heterocycloalkyloxycarbonylamino{C,-Ce)alkylaming{C,-C)alkyl, (Cr
Cq)heteroaryloxycarbonylamino(C;-Cg)alkylamino(C-Cyg)alkyl, . cyanogusnidino(C,-
Ce)elkylamino(C,-Ce)alkyl, (c1-C.)alky|cyanoguanidino(c|-c.)alkylamho(c',-c.)alkyl, {(Cy-
Cq)alkyl)zcyanoguanidina{C,-Cg)alkylamino(C,-C,)alkyl, {C+-Cy)alkytsulfonylamino(C,-
Ce)alkylamino{C,-C,)alkyl, ureldo{C,-Cs)atkylamino{C,-Cs)alkyl, (C+-Cs)alkylureido(C,~
Ca)elkylemino(Cy-Ce)aliyl, {(C+-Coalkyllaureido(Cy-Ce)alkylamino{C,-Ca)alkyl,
aminocarbonyloxy(C-Cglalkylamino(C,-Cy)alkyl, aminccarbonyl(C,-
Ce)alkyicarbonylamino(C,-Co)elkyl, (C,-Ce)alkylaminocarbonyl(C,-Cq)alkyicarbonylamino{C-
Ce)alkyl, ((C1-Cy)rlkyl);aminocarbonyl{C-C)alkylcarbonylamino{C,-Cy)elkyl,
aminosuifony!(C,-Cs)alkyicarbonylamino(C,-Ce)alkyl, (Ce
c.')hetarocycloalkyloxycarbonylamlnq(c,-c.)alkyl. (CxCy)heterocycloalkylcarbonylamino(C,-
Cs)alkyicarbonylamino{C-Ce)alkyl,  cyanogusenidino{C,-Ce)alkylcarbonylamino{C,-Ce)alkyl,
cyano(C,-C.)alky!campnyiamIno(C1-C.)alltyl. amino{C,-Cg)alkylaminocarbonylamino(C,-
Ca)eliyl, (C~Ca)alkylamino(C,-Ce)alkylaminocarbonylemino(Cy-Cejelkyl, (Cr
Cs)alkyl);amino{C,-Cq)alkylaminocarbonylamino{C,-C,)alkyl, hydroxy(C,-
C,)alkylaminocarbonylamino(C-Cq)alkyl, aminocarbonyl(C,-Ce)alkylaminocarbonytamino(C.-
Co)alkyl, (C4-Cs)alkyicarbonylamino{C,-Cs)alkylaminocarbonylamino{C,-Cq)alkyl, (Cy-

Cq)alkyisulfonylamino(C,-Cy)alkylaminocarbonylemino(C-Ce)alkyl, . (Cy~
Cq)alkaxycarbonylemino{C,-C,)alkylaminocarbonylamino({Ci-Ce)alkyt, (Cr
Ce)heterocycloalkyloxycarbonylamino(C,-Ce)alkylaminocarbonylamino(Cy-Ce)alkyl, (Cr
Ce)hetaroaryloxycarbonylamino(C,-Cy)alkylaminocarbonylamino{C,-Cge)alkyl, ' (Cr
Cg)heterocycloalkyl(C,-Cqy)alkylaminocarbonylamino{C,-Ce)alkyl, (Cr-Cy)heteroaryl(C,-

CeJalkylaminocarbonylamino(C4-Cy)alkyl, ureido({C,-Cq)aliylureldo(C,-Cg)alkyl, (Cy-
Ce)alkylureido{C+-Ce)elkylureido(C,-Cy)alkyi, ((C1-Ca)alkyt)rureido{C,-Ce)alkylureido(C,-
Co)alkyl, cyanoguanidino{Cy-Cg)alkylureido{C,-Ce)aliyl, haio(C4-Ce)alkylsulfonylamino(C,-
Ce)elkyl, amino{C,-Cy)alkyisulfonylamino(C,-Cy)alkyl, (Cy-Cq)elkylamino(C,-

. Co)alkyisulfonylamino(C,-Cq)alkyt, {(C1-Ce)alkyl)}zamino{Cy-Cy)alkylsulfonylamino{C,-Ca)alkyl,
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acetylamino{C,-Cg)alkylsulfonylamino{C,-Cs)alkyl, (acetyl}{{C,-Cg)alkyl)amino(C,-
Csg)alkylaulfonylamine{C,-Ce)alkyl, ureido(C,-Ce)alkylsulfonylamino(C,-Cs)alkyl, (Cy-
Cs)alkylureido(C,-Cq)alkylsulfonylamino{C,-Ce)alkyi, {{Cy-Ce)alkyl)ureido{C;-
C)alkylaulfonylamino(C-C)alkyl, {C-Cs)alkylsulfonylamino(C,-Cgq)alkylsulfonylamino(C,-
Cs)alkyl, cysnoguanidino{C,-Cq)alkyisulfonylamino(C,-Cs)alkyl, (Cy-
C,)alkyl{cyanoguanidino)(C,-Cs)alkylsulfonylemino{C,-Cq)alkyl, {(Cy-
Cs)alkyl)z(cyanoguaniding){C-C, Jalkylsufonylamino{C,-C,)alkyl, . aminocarbonyC-
Ce)alkylsulfonylamino{C,-Ce)alkyl, (C.-C.)alkoxycarbohylamlno((:,-c.)alkylaulfonylamlno(é,-
Cy)alkyl, (C,-Cy)heterocycloalkyloxycarbonylamino(C,-Cs)alkylsulfonylamino(C,-Ce)alkyl, (Cr
Ce)heteroaryloxycarbonylamino(C,-Ce)elkylsulfonylamino(C,-C,)alkyl, 'amlnoaullonylamlno(cr
Ce)alkyl, (C,-Cq)alkylaminosulfonylamino(C,-Cslalkyl, ((C,-Cs)alkyl}zaminosutfonylamino{(C,-
Cs)alkyl, cyanoguanicino(C,-Ce)alkyl, (C,-C.)aIkyl(cyanoguanidlno)(é,-c.)alkyl. {(Cy-
Ce)alkyl)z(cyanoguanidine)(C,-Ce)alkyl, (Cz-Cq)heterocycloalkyl{cyanoguanidino)C,-Ce)alkyt,

(C+-Co)heterocycloalkyl(C,-Ce)alkyl(cyanoguanidino)(C,-Cs)elkyl, ' (Cr
Cy)heteracycloalkyl(cyanoguanidino)amine,  (Cs-Cp)hetercaryl(cyanoguanidino)C,-Cs)alkyl,
{Cs-Ce)heteroaryl(C,-Cq)alkyl{cyanoguanidinoC,-Ce)alkyl, - amino(Cy-

Cs)alkyl(cyanoguanidino)C,-Cq)alkyl, (C1-Cs)nlkylamino{C,-Cq)alkyl{cyanoguanidine)(C-
Ce)alkyl, ((C,-Cy)alkyl);amino(C-Cg)alkyl(cyanoguanidino}(C.-Cealkyl, aminocarbonyl{Cy-
Cy)alkyl(cyanoguanidine){C,-Cg)elkyl, (C1-Ce)elkylaminocarbonyi(C,-
Ce)alkyl{cyanoguanidino)(C-Ce)alkyl, ({C+-C,)alkyl}zaminocarbonyl(C,~
Co)alkyl{cysnoguanidino}{Cy-CoJeliyt,  aminosulfonyl,  (C:-Ca)alkylaminosulfonyl,  ((Cy-
Cy)alkyi).eminosulfonyl, (Cr-Cy)heterocycloalkyisulfonyl, amino(Cy-Ce)alkylaminosuifonyl, (C,-
Cs)alkylamino(C,-C,)alkylaminosulfonyl, {{C4-Cs)alkyl}zamino{C,-Cq)alkylaminosulfonyl,
(C,.C.)hetemgrylamlnoaulfonyl. hydroxy(C,-Ce)alkylaminosulfonyl, (Cy-Ce)alkoxy(C-
Ce)alkylaminosulfonyl, ureldo{C,-Cs)alkylaminosuifonyl, (C1-Ce)alkylureido(C,y-
Ce)aikylaminosulfonyl, ({C,-Cq)elkyl);ureido(C,-Cs)alkylaminosulfonyl, (Cy-

_ Cq)alkylsulforrylamino(C,-C,)alkylaminosulfonyl, (Cy-Ce)alkoxycarbonylamino(C,-

Cq)elkylaminosulfonyl, (C;-C.)he}erocycloalkyloxycarbonylamho(c,-C.)alkylamhosulfonyl.
{Cy-Cs)heteroaryloxycarbonylamino{C,-Ce)alkylaminosulfonyl, aminocarbonyi(C-
Ce)alkylaminosulfonyl,  cyanoguanidina(C,-Ce)alkylaminosulfonyl,  (Cx-Ce)heteroaryl(C.-

Co)alkylaminosulfonyl, {Cy-Cs)heterocycioalkylaminosulfonyl, R® is one to threes groups

independently selected from hydrogen, hydroxy, hydroxysulfonyl, halo, (Cy-Ce)aikyl,
mercapto, mercapto(Cy-Calaliyl, (C-Celalkylthlo, (Ci-Celalkylsulfinyl, (Cy-Ce)alkylsulfonyt,
(CeCralarylsutonyl, ' (Cr-Calalkyithio(Cr-Cslalkyl, ~ (Cr-Celalkylsuifinyi(Cr-Clelid, (-
Cullylsuifonyl(Cy-Ca)alkyl, (Ci-Ce)alkoxy, hydroxy(Cy-Celelkoxy, (Cy-Cro)aryloxy, halo(Cy-

.Ce)alkyl, trifluoro{C4-Ce)alkyl, formyl, formyi(C,-Cq)alkyl, nitro, nitroso, cyano, (Ce-Cro)arvi(Cy-

Ca)elkoxy, halo{C,-Ce)alkoxy, trifluoro(C,-Cs)alkoxy, amino(C,-Ce)alkoxy, (Cs-Cro)cycioalkyl,
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(C+-Cro)cycloalkyl(C,-Cy)alkyl, hydroxy(Cy-Cio)cycloalkyl(C,-Cq)alkyl, (C3-Cio)cycloalkylamino,
(Cs-Crp)cycloalkylamino{C,-Cs)alkyl, cyano(C,-Cs)alkyl, (C;-Celalkenyl, (Ca~Celalkynyl, (Co-
Ci)eryl, (Ce-Cio)aryl(Ci-Colalkyl, (Cq-Cro)aryl{Cz-Co)alkenyl, hydroxy(Ci-Ce)aliyl, (hydroxy)

. (Ce~Cra)aryl(C,-Cq)alkyl, {{Cy-Cq)elkylaminoXCye-C1o)aryi(C,-Co)uikyl, -  hydroxy(C,- '

Cs)alkylthio(C,-Cs)alkyl, hydroxy(C,Cs)alkenyl, hydroxy(Cz-Cs)alkenyl, hydroxy{C,-Cs)alkynyl,
(C1-Co)alkoxy(Cy-Ce)alkyl, (C,-Co)alkoxy(Cq-Ciolaryl(C:-Cojalkyl, aryloxy(C,-Ce)alkyl, (Ce-
Co)aryl(C,-Cylalkoxy(C,-Cqlalkyl, amino, (C,-Cq)alkylaming, {(C-C¢)alkyl)oemino, (Cy-
Cio)erylamine, {Ce-Cro)aryl(C;-Cq)alkylamino, amino(C,-C)alkylamino, (Cr
C,)heterocycloalkylamino, (C-Cg)heteroarylamino, (C3-Cyo)cycloalkyl(Cy-Cq)alkyl}amino, (Cy-
Cq)elkylcarbonylemino, (C.-Celalkoxycarbonylamino, (CzCs)atkenylcarbonylamina, (Cs-

Ci)cycloalkyicarbonylamino, (Ce-Cio)arylcarbonylemino, (Cr
Cs)heterocycloalkylcarbonylamino, halo(C,-C4)alkyicarbonylamino, _  (Ci-Cy)alkoxy(Cy-
Cs)elkylcarbonylamino, (C+-Cy)elkoxycarbonyl(C-Cq)elkylcarbonylemino, {(Cs-

Ce)alkyicarbonyI}{(Cy-Cs)alkyl)amino,  ((Ci-Cy)alkoxycerbonyl){(Ci-Ceelkyl)amino,  (Cr-
Cs)elkylsulfonylemine,  emino(C,-Cq)alkyl, (C+-Celalkylamino(Cy-Colalkyl, ~  ((Cy--
Ce)alkyllaamino{C,-Cg)alkyl, hydroxy(C.-Ce)alkylemino(C,-Cq)alkyl, (C.-C..,.)arylamlno(c,-'
Ce)alkyl, (Cg-Cro)aryl(Cy-Co)alkylamino{Cy-Colalkyl, (Cy-Cy)alkylcarbonylemino(C,-Ce)alkyl,
(C.-C1g)ary|carbonylamhotc|-cgjalky!. ((Cy-Cq)alkylcarbonyl) (C.-Cg)alkyl)amino(C,-Cq)alkyl,
C3-Ca)cycioalkyl(C,-Ce)alkyl}amino{C,-Ca)alkyl, (C,-Cs)alkoxycarbonylemino{C,-Cylelkyl, {C;-
Ce)alkoxycarbonyl(C,-Ce)alkylcarbonylamino{C-Cq)alkyl, {{C-Cq)alkoxycarbonylX{C,-
Ca)elkyl)amino(C,-Ce)elkyl, (C,—C.)alkylsuﬂonylamlno(c.-C.)alkyl. ({C~Cs)alkyisulfonyl{C+-
Cq)alkyl)amino(C,-Cqe)alkyl, (Ce-Cio)arylsulfonylamina(C,-Celelkyl, ((Co-Cig)erylsutfonyl}(C,-
Ce)alkyl)amino(C,-C,)alkyl, (C-Cq)heterocycloalkylamino(C,-Cy)alkyl, (Cr
Cy)heteroarylamino{C,-Ce)alkyl, (C,-Ce)eikoxycarbonyl, (Ce-Cio)aryl(Ci-Ce)alkoxycarbonyl,
(Ci-Ce)alkylcerbonyl, (Ce-Cio)arylcarbonyl, (Cy-Cio)aryl(Ci-Caalkylcarbonyl, hydroxy(Cy-
Cs)alkoxycarbonyl, (C-Celalkoxycarbonyl(Cy-Celalkyl, (Cs-Cio)aryl{(C,-Ce)alkoxycarbonyl(Cy-
Co)alkyl, (Cr-Ce)elikoxy(C1-Co)alkyicarbonyloxy(C,-Ce)alkyl, ((Cv-
Cylalkylaminocarbonyioxy(Ci-Ce)elkyi, (C1-Calalkyicarbony(Cy-CeJalkyl, (Ce
CioJarylcarbonyl(C-Ce)alkyl, (Cs-Cio)aryl{C-Cealkyicarbonyl(Cs-C)alkyl, aminocarbonyt, (C:-
Ce)alkylaminocarbonyl,  ((Ci-Ce)alkyl)zaminocarbonyl,  (Ce-Cio)arylaminocerbonyl, (Ce
Cyo)aryl(C,-Cq)alkylaminocarbonyl, (aminocarbonyl(C,-Ce)alkylaminocarbonyl, ((Cy-
Ca)alkylaminocarbonyl(Cy-Culalkylaminocarbonyl, ((C3-Co)elkoxycarbonyl(C,-
Cs)alkylaminocarbonyl, (amino{C,-C¢)alkyl}aminocarbonyt, ) (hydroxy(C,-
Cq)alkyleminocarbonyl, eminocarbonylCy-Cylelkyl, (C:-Cslelkylaminocarbonyl{C:-Ce)alkyl,
{(C1-Colalkyf)zeminocarbonyl(Ci-Celalkyl,  (Ce-Co)arylaminocarbonyl(Cy-Colalikyl, * (Co-
Cio)ary}(Cy-Ce)alkylaminocarbonyl(C,-Ce)alkyl, amidino, hydroxyamidino, guanidino, ureido,
{Ci-Co)alkylursido, (Cy-Crolerylureido, ((Ce-Crolarylaureido, (Cy-Cio)eryi(Ci-Clelkylureido,
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halo(C,-Ce)alkylureido, ({C1-Co)alkyl)((Ce-Cio)aryl)ureido, ((C,-Ce)alkyl)sureida, halo{C,-
Ce)elkylcarbonylureido, ureido(C,-Cg)alkyl, {C1-Cg)alkylureldo{C,-Cg)alkyl, ((Cy-
Ce)alkyl)aureido({C+-Ce)alkyl, (Ce-Ciolarylureido(C,-Celalkyl, (Ce-Cio)eryl)aureido(Cy-Ce)alkyl,
(Ce-Cho)aryl(C,-Ca)alkylureido(Cy-Celalkyl,  halo{C,-Cq)alkylureido{C,-Cq)alkyl,  (halo(C;-
C.)alkyl)((c1-C.'}alkyl)ureido(c.-C.)alkyl. ((C,-Ce)alkoxycarbonyl(C,-Ce)alkyl)ureido({C,-
Cyalkyl, glycinamido, (C,-C,)alkylglycinamido, aminocarbonylglycinamido, (C,-Ce)alkoxy(C;-
Ce)alkylcarbonylglycinamido, (aminocarbonyl)((C,-Cs)alkyl)glycinamido, {(Cs-
Ce)alkoxycarbonyl{C,-C¢)alkyicarbonyl)}{(C,-Cs)alkyl)glycinamido, (Cy-
Ce)alkoxycarbonylamino{C,-Cq)alkylcarbonyl)gtycinamido, (Ce-Co)erylcarbonyiglycinamido,
({Ce-Cro)aryicarbonyl){(C,-Ce)alkyl)glycinamido, ((Ce-Ciro)ary}(C:-
Ce)alkylaminocarbonyl)glycinamido, {Ca-C1p)aryl(Cy-Cg)alkylaminocarbonyl){((C,-
Cy)alkyl)glycinamido, (Ce-Cso)arylaminocarbonylglycinamido, ((Ce-Cio)arylaminocarbonyl){(Cy-
Ceelkyl)glycinamido,  glycinamido(C,-Ce)alkyl,  elaninamido,  (Cy-Cs)alkylalaninamido,
alaninamido(C,-Cg)alkyl, (Cz-Cs)heteroaryl, (C;-Cg)heterocycloalkyl, (Cz-Cy)heteroaryl(Cy-
Ce)alkyl and (Cz-Cg)heterocycloalkyl(C,-Ce)alkyl; :

. R' is'one to three groups independently selected from hydrogen, hydroxy, halo, (C-
Cojalkyl, (Ci-Colelkylsulfonyt, (Co-Ciglerylsulfonyl, (Cy-Ce)alkoxy, hydroxy(Ci-Cejalkoxy,
halo(C4-Cs)alkyl, fomyl, nitro, cyano, halo(C,-Cg)alkoxy, (C,-Ce)alkenyl, (Cx-Celalkynyl, (Ce-
Ciojaryl, (Cy-Cio)aryl(Cy-Colalkyl, emino, (Ci-Celalkylamino, ((Cs-Ce)alkyl)emino, (Cs
Cio)arylamino, {Ce-C1o)aryl(C:-Cq)alkylamino, (C+-Cq)alkylcarbonylamino, (Ci-
C¢)alkoxycarbonylamino, (Cz-Ce)alkenylcarbonylaming, cycloalkylcarbonylamine, (GCe
Cg)eryicarbonylemino, halo{C,-Cs)alkylcarbonylamino, (C1-Cy)alkoxy(C,-
Cs)alkylcarbonylamino, (C,-Cy)alkoxycarbonyl{C,-Cg)alkylcarbonylamino, {(C,-
Cslalkylcarbonyl}{ (C,-Celalkyllamino, ((C:-Cs)alkoxycarbonyl (C,-Ce)alkyl)amino, (Cy-
Ce)alkylsulfonylamino, emino(C,-Ce)alkyl,  {Cy-Ce)alkylamino(C,-Ce)alkyl, ({Cy-

Ce)alkyl)28mino(C,-Ce)alkyl, (C1-Cy)alkylcarbonylamino(Cy-Ce)alkyl, (Ce
CoJarylcarbonylamino(C,-Ce)alkyl, {(C1-Ce)alkylcarbonyl)( (C1-Cg)elkyl)amino(C,-Ce)alkyt, (Cy-
Ca)alkoxycarbonylamino({C,-Ce)alkyl, (C,-Cq)alkoxycarbonyl, + (CeCro)aryl(Cy-

Cejalkoxycarbonyl, * (Cy-Ce)alkylcarbonyl, (Ce-Cro)aryicarbonyl, (Ce-Cio)aryl(Cs-
Ce)alkyicarbonyl, aminocarbonyl, {C,-Cs)alkylaminocarbonyl, ((C,-Ce)alkyl);aminocarbonyt,
(Ce-Cro)arylaminocarbonyl, aminocarbonyl(C,-Ce)alkyl, (C-Ce)alkylaminocarbonyl(C4+-Ce)elkyl,
{(C,-Cs)alkyllzaminocerbonyl{C,-Ce)alkyl, (C.-c,.)ar'ylamlnocarbonyl(c,-c.)alkyl. guanidino,
ureido, (C,-Ce)alkylureido, ureldo{C,-Cy)alkyl, (C,-Cs)elkylureido(C,-Ce)alkyl, and glycinamido;

R* and R"™ are each independently selected from the group consisting of hydrogen, (C-
Colalkyl, (Ce-Cio)aryl, (Co-Cro)aryl(C,-Colaliyl, (Ci-Cs)alkylcarbonyl, (C,-Colaliyicarbonyl(C-
Celakyl,  (CoCiolaryl(Ci-Colelkyicarbonyl, (Ce-Co)aryl(Cy-Co)alkylcarbonyl(C.-Ce)alkyl,
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aminocarbonyl,  (Cy-CeJelkylaminocarbonyl,  ((C,-Caalkyl}zaminocarbonyl and  (Cy-
Co)alkoxycarbonyi; and

R" and R™ ere each independently selected from the group consisting of hydrogen,
(Cr-Calolkyl, (Ce-Cro)aryl, (Ca-Cio)aryl(Ci-Celalkyl, hydroxy, (Ci-Cq)alkaxy, hydroxy(Cs-Cylalkyl,
{C,-Cy)alkoxy(C,-Ce)alkyl, amino, (C,-Ce)alkylamino, {{C,-Cs)alkyl)2amino, (Cy-
Cs)alkylcarbonylamino, . (Cy-Cy)cycloalkyicarbonylamino, - (C+Cs)cycloalkyl(C,-
Ce)alkyicarbonylamine,  (C.-Cs)alkoxycarbonylemino,  (C\-Celalkylsulfonylamino, (Cy
Cig)arylcarbonylamino,  (C,-Ce)alkoxycarbonyl(C,-C,)alkyicarbonylamino,  (Ce-Cyo)aryl(C,-
Cy)alkyicarbonylamino, {(Ce-C1o)eryl(C:-Cq)alkylcarbonyl){(C-Ce)alkyl}amino, (Ci-
C,)alkyicarbonylamino{C +-Cq)alkyl, {C1-Cs)cycloalkylcarbonylamino{C -Cg)alkyl, {Cy

c.)alkoxycarbonylamind(ch.)aIkyl. (CCs)heterocycloalkylcarbonylamino{C -Colalicyl, (Ce .

Cp)aryl{C,-Cq)alkylcarbonylamino(C,-Cq)alkyl, (Ca-Ci)heteroaryicarbonylamino{C,-Cq)alkyl, (Ce-
Cio)aryisulfonylamino,  (C,-C)alkylsutfonylamino{C,-Cs)alkyl, eminocarbanylamino, (C.-
Cs)alkylaminocarbonylamino, halo{C ,-C,)alkylaminocarbonylemino, {Cy
Ce)alkylzaminocarbonylamino, aminocarbonylemino{C,-Ce)alkyl, " Gy
Cy)alkylaminocarbonylemino(C1-Ce)alkyl, ((C+-Ce)alkyl}z@minocerbonylamino(C -Cq)elkyl,
halo(C,-Cs)alkylaminocarbonylamino{C,-Ce)alkyl, amino{C,-Cealkyl, (C,-Cs)alkylamino(C,-
Colalkyl, -{{Cy-Celalkyl)lzamino(C+-Clalkyl,: carboxy(Cy-Celelikyl, (Cy-Ce)alkaxycarbonyl(C,-
Cs)alkyl, aminocarbonyl(C-Cq)alkyl and (C.-Cq)alkylaminocarbonyl{C-Ce)alkyl.

2. A compound according to claim 1, wherein R’ Is hydrogen, hale, cyane, nitro,
triﬂhoromethyl. trifluoromethoxy, {C4-Ce)alkyl, hydroxy or (C,-Ce)alkyicarbonyloxy.

3. . Acompound eccording to claim 1, wherein R* and R® are each independently
selected from (C-Cglalkyl, (Cs-C;)cycloalkyl, amino{C4-Ce)alkyl, amino{Cy-Cy)cycioalkyl, (Cy-
C)alkylamino(C,-Ce)alkyl, (C,-Cs)alkylamino(C,-Cy)cycloalkyl, hydroxy(Cy-Celalkyl, (Cy-
Cy)alkaxycarbonylemino(C,-Ce)alkyl, ureido(C,-Cylalkyl, (C,-C_.)alkyumido((:,-c.)alkyl. (Cer
Cq)heleroaryl{C,-Cq)alkyt or (C-Cy)heterocycloalky(C,-Cg)alkyl.

4, A compound according to claim 1, whereincis 1; X is C(O)of CHz: d is 2; Y
is sthylene; and e ls 0.

5. A compound according to claim 1, wherein ¢ is 1; X Is C(O) or CHy; d 1s 1or 2;
Y Is CH;or ethylene; e Is 1; end Z I8 oxygen or NR® wherein R* Is hydrogen or (C,-Ce)alkyl.

8. Acompoum!aecordlngtoclaimtwherelnch1;XllC(O)orCH.;dll1:Y

is CHR® wherein R® Is NR'R'®; R®.and R"™ are each independently hydrogen, (C,-Ce)alkyl or -

(C,-Ca)alkyicarbonyl; @ Is 1; and Z is selected from the group consisting of oxygen; CR''R™
whersin R and R'? are hydrogen, and NR® wherein R’ is hydrogen or (C+-Cealicyl.

7. A compound sccording to claim 1, wherein R* Is (R*)}{R");(Cs-Cio)eryl or
(RBKR"W{Cx-Co)heteroaryl wherein f, g and h are independently 1 or 2.
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8. A compound according to claim 1, wherein R® is selected from the group
consisting of (Cz-Cq)heterocycloalkylcarbonyl, {C2-Cy)heteroarylcarbonyl, (Cr
Cy)heteroaryl(C,-Ce)alkylaminocerbonyl, (C;-Ce)heterocycloalkyl(C,-Cq)alkylaminocarbonyl,
(C-Ce)alkylsulfonylamino{C,-C¢)alkylaminocarbonyl, ureido{C,-C¢)alkylaminocarbonyl, (Ci-
Cs)alkylureido{C,-Cs)alkylaminocarbonyl, ((C,-Cy)alkylureido(C,-Cy)alkylaminocarbonyl,
aminosulfonyl(C,-Cs)alkylaminocarbonyl, (C+-Ce)alkylaminosulfonyl(C;-
Cs)alkylaminocarbonyl, {C,-Cy)alkylsulfonylamino{C,-Cg)alkylcarbonylamino,
cyanoguanidino{C,-Cg)alkylcarbonylamina, {C1-Cs)alkyicyanoguanidino(C,-
Cs)alkyicarbonylamino, ({Cy-Cg)alkyl);cyanoguanidino(C,-Cq)alkylcarbonylamino,
aminocarbonyl(C,-Cg)alkylcarbonylaming, (C;-Cg)heteroaryl{C,-Cq)alkylcarbonylemino, (Cr
Cy)heterocycloelkyl(C,-Cy)alkylcarbonylamino, aminosulfonyl(C,-Ce)alkylcarbonylamino,
amino(C,-Ce)elkylureido,  (C,-Cp)alkylamino{C,-Cg)alkylureido,  ((C1:Cs)eikyllzamino(C,-
Ce)alkylureido, (Cz-Cy)heterocycloalkyl{C,-Cs)alkylureido, (Cx-Cs)heteroaryl{C,-Ce)alkylureido,

. aminosulfonyl{C,-C,)alkylureido, aminocarbonyl{(C,-Cs)alkylureldo, : (Cy-

C,)alkylaminocarbonyl(C,-Cg)alkylureido, ((C+-Cg)aikyl)};aminocarbonyl(C,-Cq)alkylureido,
acetylamino(C,-Cy)alkylureido,  (acetyl)((C,-Cq)alkyl)amino(C,-Cg)alkylureido,  amino(Cq-
Cs)alkylsulfonylamino, (C,-Ce)alkylamino(C,-Cy)alkylsulfonylemino, ((C,-Celalkyl);emino(Cy- -
Cs)alkylsulfonylamino, acetylamino(C,-Cy)alkyisulfonylemino, (acetyl}{{C,-Ce)alkyl}amino(C,-
Ce)alkylsuifonylamino, ureido{C,-Cq)alkylsulfonylamino, - (C4-Cy)alkylureido(Cy- -
Cg)olkylsulfonylamino, {{C1-Ce)alkyl)aureido{C,-Cg)alkylsuifonylamino, (Cv-
c.')alkylsulfonylamino(c,-c.)alkylsulfgnylamino. cysnoguanidino(C,-Ce)alkyisulfonylamino,
(C,-Cs)alkykcyanoguanidino({C,-Cg)alkylsulfonylamino, ((C+-Cq)alkyl)zcyanoguanidino(C,-

Cq)alkylsulfonylamino, aminocarbonyl{C,-Cs)alkyisuifonylamino, - (Cy-
Ce)elkoxycarbonylamine(C,-Ce)alkylsulfonylamino, aminosulfonylamina, (Cy-
Cs)alkylaminosulfonylamino, ((C4-Cq)alkyl);aminosulfonylamino, aminocarbonyl(C,-
Cy)alkylamino(C-Cs)alkyisulfonylamino, (C2-Cy)heterocycioalkyloxycarbonylamino(C-
Cq)alkyisulfonylamino, (C2-Cs)heteroaryloxycarbonylamino{C,-Cs)elkyisulfonylamine, -
amino{C-C,)alkylaminocarbonylemino{C,-Cs)alkyl, (C,-Cg)alkylamino(C,-
Cg)alkylaminocarbonyl amino{C;-Cs)alkyl, ((C1-Cq)alkyt)amino(C,-

Co)elkylaminocarbonylamino{C,-Ca)alkyl, aminocarbonyl(C,-Cq)alkylaminocarbonytamino(C.-
Colalkyl, (Cy-Cs) alkylcarbonylamino(C,-Cs)alkylaminocarbonylamino(C.-Ce)atkyl, (Cy
Ce)alkylsulfonylamino({C,-Cs)alkylaminocarbonylamino{C,-Cg)alkyl, (C,-C)alkoxycarbonyl
amino{C,-Cq)alkylarninocarbonylamino(C,-Cq)alkyi, (C+Cy)heterocycloalkyloxycarbonyl
amino(C,-C,)alkyleminocarbonylamino{C,-C,)alkyl, {C+-Cy)heteroaryloxycarbonylamino(C,-
Ce)alkylaminocarbonylamino(C,-Cq)alkyl, (Cs-Co)heterocycloalkyl(C,-Cy)alkylaminocarbony
lamino{C,-Ce)alkyl, (Cz~Cq)heteroaryl(C,-Cs)alkylaminocarbonylemino(Cy-Cy)aliyl, ureido(C,-
Ca)aliylureldo{C,-Ce)alkyl, (C-Ca)alkylureido(C,-Co)alkylureido(C-Ce)aliyl, ((Cy
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Cs)alkyl)ureido(C,-Ce)alkylureido(C,-Cg)alkyl, cyanoguanidino(C,-Ce)elkylureido(C,-Cy)alkyl,
amino(C,-Cs)alkylsulfonylamino(C,-Ce)alkyl, (C.-Cs)alkylamino(C,-Ce)alkylsulfonylamino(C,-
Ca)alkyl, ((C1-Co)alkyl)zamino(C,-Cylalkylsulfonylamino(C,-Cg)aikyt, acetylamino(C,-
Cs)alkylsulfonylamino(C,-Celalkyl,  (acetyl){(C,-Cs)atkyl}amino({C,-Cq)alkyisulfonylamino{C,-
Ce)alkyl, ureldo(C,-Cg)alkylsulfonylamino(C,-Cs)alkyl, (C1-Ce)alkylureido(C,-
Cs)alkyisuifonylamino(Cy-Ce)alkyl, ((C,-Cs)alkyl):ureido(C,-Cq)alkylsulfonytamino(C,-Cy)alkyl,
(C4-Ce)alkylsulfonylamino(C,-Cs)alkylsulfonylamino(C,-Ce)alkyl, cyanoguanidino{C,-
Ce)alkylsulfonylamino(C,-Ce)alkyl, {C,-Cg)alkyl(cyanoguankiino)(C,-Cq)alkylsuifonylamino(C,-
Co)alkyl, ({C+-Cs)alkyl)z{cyanoguanidina)(C,-Cs)alkylsulfonylamino(C,-Ce)alkyl,
aminocarbonyl{C,-Cs)alkylsulfonylamino(C,-Cs)alkyl, (C,-Ce)alkoxycarbonylamino(C,-
Ce)alkylsulfonylamino(C-Cg)alkyl, {C2-Cq)heteracycloalkyloxycarbonylamino(C,-
Cs)alkylsulfonylamino(C,-C,)alkyl, (C,-Cy)heteroaryloxycarbonylamino(C,-
C,)alkylsuifonylamino{C,-Cq)elkyl, aminosulfonylamino{C,-C¢)alkyl, (Cy-
Ce)alkylaminosulfonylamino(C,-Celalkyl, ({C,-Cs)alkyl):aminosulfonylamino{(C,-Cy)alkyl, (Cr
Ce)heterocycloalkylsulfonyl, amino{C,-C,)elkylaminosulfonyl, - (C1-Ce)alkylamino(C,-
Ce)alkylaminosuifonyl, ((Cy-Cs)alkyl)zamino(C,-Cs)alkylaminosulfonyl, (Cr
Cy)heteroarylaminosulfonyl, ureido(C,-Cq)alkylaminosulfonyl, * (C,-Cglalkylureldo(C,-
Ca)aikylaminosulfonyi, ({C+-Cg)alkyl)sureldof(C,-Cq)alkylaminosulfonyl, (Cs-
Cq)alkyisulfonylamino(C,-Ce)alkylaminosulfonyl, (C+-Cq )alkoxycarbonylamino(C,--
Celalkylaminosulfonyl, (C;-Cy)heterocycioalkyloxycarbonylamino{C,-Ce)alkylaminosulfonyt,
(c',-c.)heteroaryloxycarbonylamino(@,-c.)alkylamlnosulfol{yl, a'mlnocarbonyltc,-
Ce)alkylaminosulfonyl,  cyanoguanidina(C,-C¢)alkylaminosulfonyl,  {Cz-Cg)hetercaryl(C,-

- Cq)alkylaminosulfonyl, (C.-Cy)heterocycioalkylaminosutfonyl halo(C,-Cq)alkylaminocarbonyl,

hydroxy(C,-Cs)alkylureido, halo(C,-Cs)alkylsulfonytamino, (C,-Cq)alkoxycarbony)(Cy-
Ce)alkylamino(C,-Cg)alkyl, hydroxy({C,-C,)alkylaminocarbonylamino(C,-Cglalkyl, halo(C,-
Cs)alkylsulfonylamino{C,-Cs)alkyl, aminosulfonyl, (C,-Ce)alkylaminosuifonyl, {(Cy-
C,)alkyl);aminosulfonyl, hydroxy(C,-Cs)alkylaminosulfonyl, and (C1-Cq)elkoxy(C,-
Cs)alkylaminosulfonyl. o

8. A compound according to claim 1, wherein R® and R"- are each independently
haio, halo{C;-Cg)alkyl, {C-Ce)alkyl; (C,-C,)alkoxy, trifluoromethyl, trifluoromethoxy, hydroxy, -
aminocerbonyl, cyano, ureldo, (C;-Cealkylsulfonylamine, (C,-Ce)alkoxycarbonylamino or
glycinamino.

10. .Aphameceutical composition for treating or preventing a disoider or condition
selected from sutolnmune diseases, rheumatoid arthritis, type | diabetes (recent -onset),
lupus, inflammatory bowel disease; optic neuritis, psoriasis, multlpld'acl'orolh.'polyrljlyalgla
rheumatica, uveitls, and vasculltis, acute and chronic inflammatory cénditions ostecarthritis,
adult Respiratory Distress Syndrome, Respiratory Distress Syndrome of infancy, ischemia
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reperfusion injury, glomerulonephritls, and chronic obstructive pulmonary disease (COPD)
allergic condRtions, asthma and atopic dermatitis, inflammation assoclated with infection, viral
inflammation, influenza, hepatitis and Guillian-Barre, chronic bronchitis, chronic or acute
tissue, cell, and solid orgen transplant rejection, xeno-transplantetion, atherosclerosis, '
restenosis, HIV infectivity (co-receptor usage), and granulomatous diseases, sarcoidosls,
leprosy and tuberculosis, and sequelae assoclated with cancers, multiple myelomsix; limiting
the production of cylokines andior TNF at inflammatory sites, as a consequence of
decreasing cell inflitration; for treating diseases and/or congestive heart fallure, linked to TNF
and IL-1 aend for treeting- pulmonary emphysema or dyspnea .associsted therewith,
emphysema; HIV-1, HIV-2,- HIV-3; cytomegalovirus (CMV), adenoviruses; Herpes viruses
(Herpes zoster and Herpes simplex), for treating sequelae assoclated with infection where

" such infection Induces.production of detrimental inflammatory cytokines and/or TNF, fungal

meningitls, joint tissue damage, hyperplasia, pannus formation and bone resorption, psoriatic
arthritis, hepatic failure, bacterlal meningitis, Kawasakl syndrome, myocardiel infarction, acute
liver fallure, lyme disease, septic shock, cancer, traume, and malarle, In a mammal,
comprising an amount of a compound according 10-claim 1, or 8 pharmaceutically acceptable
salt or pro-drug thereof, that is effective in treating or preventing such disorder or condition and
a pharmaceutically acceptable carrier. ’

11. A pharmaceutical composition for-treating or preventing a disorder or condition
that can be treated or prevented by inhibiting chemokine binding to the recaptor CCR1 In a
m'amrnal. comprising an amount of 8 compound according to claim 1, or a pharmaceutically
acceptable sat thereof, effective in treating or preventing such disorder:or condition and a
pharmaceutically acceptable carrier.

12. A method for treating or preventing a disorder or condition selected from

. autoimmune diseases, rheumatold arthritis, type -| diabetes (recent onsel), lupus,

infflammatory bowel disease, optic neuritis, psoriasis, multiple sciprosis, polymyaigia
rheumatica, uveitls, and vesculitls, acute and chronic inflammatory cohditions osteoarthritis,
adult'Respiratory Distress Syndrome, Respiratory Distress Syndrome of Infancy, lschemia
reperfusion Injury, glomerulonephritls, and chronic obstructive puimonary disease (COPD)
allergic condltions, asthma and etopic dermatitis, inflammation assocleted with Infection, virel
inflammation, influenze, hepstitls and Guillian-Barre, chronic bronchitis, ch_ronlc or acute
tissue, cell, end solid organ transpiant rejection, xeno-ransplantation, atherosclerosis,
restencsis, HIV infectivity (co-receptor usage). and granulometous diseases, sarcoidosis,
leprosy and tuberculosis, and sequelae essociated with cancers, multiple myelomax; limiting
the production of cytokines snd/or TNF at inflammalory sies,-as & consequence of
decreasing cell Infiltration; for treating diseases and/or congestive heart faflure, linked to TNF
and IL-1 and for besting pulmonary emphysema or dysphea- associeted therewith,
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emphysema; HIV-1, HIV-2, HIV-3; cytomegalovirus (CMV), edenoviruses, Herpes viruses
(Merpes zoster and Herpes simplex), for treating sequelae assoclated with infection where
such infection induces production of detrimental inflammatory cytokines and/or TNF, fungal
meningitis, joint tissue damage, hyperplasia, pannus formation and bone resorption, psoriatic
arthritis, hepaetic fallure, bacterial meningitis, Kawasakl syndrome, myocardial infarction, acute
liver feilure, lyme diseese, septic shock, cancer, rauma, and malaria,in @ mammal, comprising
edministering- to @ mammal in need of such treatment or prevention an amount of a compound
according to claim 1, or 8 pharmaceutically acceptable salt or pro-drug thereof, that is effective
in treating or praventhg sud'l disorder or condition.

13. A method for treallng or preventing a disorder or condlﬂon that can be trested or
prevented by antagonizing the CCR1 receptor in 8 mammal, comprising administering to 8
mammal in need of such treatment or prevention an amount of a compound according to clalm
1, or @ pharmaceutically acceptable salt thereof, that is effective in treatlr.ig or preventing such
disorder or condition.
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NOVEL PIPERAZINE DERIVATIVES
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A compound of tha formula
@, X (R%), (R)
R‘/ . (Y)‘/ ‘\N/ﬁ .
}(/N
or the pharmeceutically acceptable salt therecf; wherein 8, b, c, d, e, ], R", R?, R?, and R* ere
as defined above useful to ireat inflarnmation and other immune disorders.
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CLAIMS
1. A compound of |he formula
R?), Y
> ( )'"m‘l ( ( j(R I
(R‘ |
or the pharmaceullcally acceptable sait thereof: whereln

ais1,2,3,40r5;
bis0,1,2,30r4;
clsOor1;
dis1,2,3,40r5;
elsOor1;
ji81,2,3,0r4;
Xls C(O), C(S) or. CH;; - .
YisCHa, orifeis 0, Y Is CHR® wheraln R is hydrogen, (CeCroleryl or NR'R"'
Z Is oxygen, NR® or CR""R™;

each R' is independently selected from hydrogen, hydroxy, hydroxysulforiyl, halo,
(C,-CoJelkyl, mercapto, mercapto{C,-Cg)alkyl, ‘ (C:-Ce)alkyithlo, (C,-Cs)alkyisulfinyl, (C,-
Celalkylsufonyl,  (Ci-Ce)alkylthio(Cy-Cealkyl, . (Cy-Celalkylsulfinyl(Cy-Co)alkyl,  (Cy-
Ce)alkylsulfonyl{(C,-Ca)alkyl, (C,-Ce)alkoxy, (C.-C,.)aryloxy; haloiC,-C.)alkyl. trifluoromethyl,
formyl, formyl(Cy-Ca)alkyl, nitro, nitroso, cyano, (Ce-Cio)aryl{Ci-Ca)alkoxy, helo(C,-Cy)alkoxy,
trifiucromethoxy, (C3-Cr)cycloalkyl, (C3~C;)cycloalkyl(C,-Colalityl, hydroxy(Cs-Cr)cycioalkyl{Cy-
Ce)elkyl, (C5-C;)cycloalkylamino, (Cs-C;)eycloalkylamino{C,-Ce)alkyl, ((Ca-Cr)cydoalikyt){(C,-

‘Ce)alkyl)amino, ((C3-Cy)cycloalkyl(C,-Ce)alkylJamino(Cy-Celslicyl,  cyano(Cy-Celalkyl, (Cr

C)alkenyl, (C-Cy)alkynyl, (Ce-Cro)aryl, (Ce-CioJaryl{Ci-Colalkyl, (Ce-Cro)oryl(CrCelalkenyl,
hydroxy(Ci-Ce)alkyl, hydroxy(Ce-Cig)aryl(Ci-Celalkyl, hydroxy(C4-Cy)alkyithio{C,-Celalkyl,
hydroxy(Cr-Ce)alkenyl, hydroxy(C;-Ce)alkynyl, (Ci-Cy)alkoxy(Cy-Colalkyl, (Cq-Colalkoxy(Cy-
Cio)ery(Cr-Celaliyl, (C-Caolarylaxy(Cy-Caleliyl, (Cs-C1o)8ryi(C1-Colalkoxy(Cr-Ce)alkyl, amino,
(Cy-Co)alkylamino, ((C,-Ce)elkyl)emino, (Cg-Cig)arylemino, (Ce-Cio)aryi{Cs-Celaliylamino,

‘amino(Cy-Ceolkyl, . (Ci-CJelkylamino(C,-Celeliyl, ((C+-Ca)elkyl);emino(C-Co)alkyl,

hydroxy(Ci-Ce)alkylamino(C;-Ce)alkyl,  (Coe-Cio)arylamino({Cy-Celalkyl, (Ce-Cro)aryl (Cy-
Ce)elkylemino{C;-Ce)alkyl, (C4-Ce)alkyicarbonylamine, ((C1-Ce)elkylcarbonylX(C+-
Cy)alkyl)amino, (C+-Cs)slkyicarbonylamino(C,-Cg)alkyt, ((C,-C.)alkylcarbonyl)((p,-
Ce)alkyt)amino{C,-Cg)alkyl, {C,-C,)alkoxycarbonylamino, {C4-Ce)alkoxycarbonyl){C,-
Ce)alkylamino, (C1-C¢)elkoxycarbonylamino(C,-Ce)alkyl, (C:-C.)alkoxycarbnbny)((cq-
Ce)alkyl)amino(C,-Cg)alkyl, carboxy, (C,-Cs)alkoxycarbonyl, (Cs-Cro)aryi(Cy-
Cs)alkoxycarbonyl, (Ci-Co)alkylcarbonyl, - (C,-Ce)elkylcarbonyl(Cy-Ce)alkyl, (Ce-
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Cyo)arylcarbonyl, (Ce-Cyplarylcarbonyl(C,-Ce)alkyl, (C.-Cw)aryl(crcg)alkylcarbpnyl. (Ce-

Ciojaryl{C,-Co)alkycarbonyl{C-Cqalkyl,  carboxy(C,-Celakyl, (C,-Co)alkoxycarbonyl(C,y-
Ce)alkyl, (Ce-C1o)aryi{C,-Cy)alkoxycarbonyl(C,-Cq)alkyl, {Ci-Ca)alkoxy(C,-

_ Cy)alkylcarbonyloxy(C,-Cg)alkyl, aminocarbonyl, {C+-Ce)alkylaminocerbonyl, {{Cy~

Ce)alkyl);aminocarbonyl, (Cy-C.o)erylaminocarbonyl, (Ce-Cio)aryl{Ci-Ce)alkyleminocarbonyl,
aminocarbonyl(C,-Cg)alkyl, (C4-Cs)alkylaminocarbonyl(C,-Cg)alkyl, {(Cs- -
Cy)alkyl);aminocerbonyl(C,-Ce)alkyl, (Cs-Cro)arylaminocarbonyl{C,-Ce)alkyl, (Cy-
Cg)alkylaminocerbonyl(C,-Cg)alkyl, amidino, guanidino, ureido, (C-Ce)alkylureldo, ((Ci-
Cs)elkyl)sureido, ureido(C,-C,)elkyl, (C;-Cs)alkylureido{C,-Cqg)alkyl, ((C,-C;)sliyl)ureldo(C,-
Ce)alkyl, (Gx-Cy)heterocycioalkyl, (Cx-Cg)heteroaryl, (Cz-Cg)heterocycloalkyl(C,-Cqalkyl and
{Cx-Cs)heteroaryl{C,-Cs)alkyt;

each R? and R® ere independently selected from oxo, halo, (Ci-Cealkyl, (Cs
Ca)cycloalkyl, (Cs-Cy)cycloalkyl(C,-Cglalkyl, (Cs-Cy)cytloelkylamino{C,-Ce)alkyl, (Cs-C-
s)cycloalkyl(C,-Cg)alkylamino(C,-Cs)alkyl, halo{C,-C¢)alkyl, (Cx-Celalkenyl, (Cx-Cylalkynyl,
(Co-Cro)aryl,  (Ca-Cio)eryl(C,-Cylalkyl, (Ce-Cio)aryi(C-Ca)olkenyl, H-C(O}, H-C(O)(Ci-
Co)alkyl, hydroxy{C,-C¢)alkyl, hydroxy(CzCe)alkenyl, hydroxy(Cx-Celalkynyl, hydroxy(Ce-
Ci0)aryl{C,-Cq)alkyl, hydroxy(Cs-Cs)cycloalkyl(C,-Ce)alkyl, thio{C4-Cs)alkyl, cyano{C,-Cg)alkyl,
halo{C-Ce)alkylcarbonylamino(C-Cy)alkyl,  (C-Ce)alkoxy(Ce-Cro)aryl(C,-Ce)alkyl, (Cs-
Cs)alkoxy(Cr-Ce)aliyl, (Cs-Cio)eryloxy(Ci-Colalkyl, (Co-Co)aryl(C,-Ce)alkoxy(C:-Cy)alkyl, (C-
Cy)alkylthio{C,-Cg)alkyl,  (C,-Cs)alkylsulfinyl(C,-Co)alkyl,  (C,-Ce)alkylsutfonyl(C,-Co)elkyl,
hydroxy(C1-CyJalkyithio(C,-Cs)alkyl, amino(Cy-Celelkyl, (C,-Cs)alkylamino(Cy-Cq)elkyl, ((Cy-
Ca)alkyl)z2amino(C,-Colelkyl, (CeCioJarylamino(C,-Celalkyl, (Ce-Cro)aryl(Cs-Colelkylemino({Cy-
Ce)aliyl,- (C+-Cylalkylcarbonylamino{C,-Ce)elkyl, azido(C,-Ce)alkyl, aminocarbonylemino{Cy-
Cg)alkyl, (C,-Cs)alkylaminocarbonylamino(C,-Cg)alkyi, ((C1-C.)alkyl),amlnoqarbonylamino.(Cp
Ce)alkyl, (C,-Ce)alkoxycarbonyl(C,-C¢)alkylaminocarbonylemino(C-Ce)alkyi, (Cy-
Ca)alkoxycarbonylamino(Cy-Ce)alkyl, hydroxy(C-Cg)alkylamino(C,-Ce)alkyl, (Ce
Co)aryloxy(Cy-Cy)alkyicarbonyloxy(C1-Cylelkyl,  (Cy-Ca)elkoxy(Ci-C)alkyicarbonyloxy(C1-
Celalkyl, (Cg-Cyo)aryl{C,-Celelkoxy(C,-Cq)alkylcarbonyloxy(C,-Cqlalkyl, (C.-Cq)alkylcarbonyl,
(C4-Cs)alkylcarbonyl(C4-Cq)alkyl, carboxy, (C,-Cq)alkoxycarbonyi, {Ce-Cio)aryl{Cy-
Ce)alkoxycarbonyl, (Ce-Cyo)aryl(C4-Cg)alkyicarbonyl, aminocarbonyl, {Cy-
Ce)alkylaminocarbonyl,  ((Cy-Ce)alkyl};@minocarbonyl,  (Cg-Cio)arylaminocerbonyl,  (Ce-
C)eryl{C1-Ca)alkylaminocarbonyl, carboxy({Ci-Ce)elkyl, (C,-Cs)alkoxycarbonyl(C,-Ce)elkyl,
(Ce-Co)aryl{C,y-Cq)alkoxycarbonyl(C,-Cq)alkyl, aminocarbonyl{C,-Cq)alkyl, (Cy-
Ce)alkylaminocarbonyli(C,-Cq)alkyl, ({C4-Cs)alkyla@minocarbonyi(C,-Ce)alkyl, (Ce-
Cyo)arylaminocarbonyl(C,-Cg)alkyl, (C¢-C10)aryl(C,-Cg)alkylaminocarbonyl(Cy-Celalkyl, {(Ce-
Cio)arylsulfonyl, (CzCg)heterocycloalkyl, (CrCe)heteroaryl, (Cz-Cy)heterocycloalkyl(C:-
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Ce)elkyl, (Cz-Ce)heteroaryl(C,-Cqlalkyl ar R™R'®N(C,-C¢)alkyl wherein R™ and R' ere each
independently (C;-Cq)elkyl or {C;-C,)alkyicarbonyl;

R*is (RYAR)(Ce-Crolaryl, (RUKR")(Cs-Cro)cycioalkyl, (R\)(R1{Ca-Cy)heteroaryl, or
(R"KR)n(C2-Ce)heterocycioalky,

whereinfis 1,2, 3 or 4,

g and h are each independently 0,-1, 2 or 3;

R' ‘is one to three groups independently selected "from (Cr
Cs)heterocycloalkylcarbonyl, . {CsCe)heteroaryicarbonyl, (Cx-Cy)heteroaryl(Cy-
Cs)alkylaminocarbonyl, {C-Cqg)heterocycloalkyl{C,-Cq)alkylaminocarbonyl, (Cy-
Cs)alkylsulfonylamino{C,-Cs)alkylaminocarbonyl, ureldo(C,-Co)ﬂlkylamlnocarbonyl.- (Cy-
Cg)alkylureldo{C,-Cg)alkylaminocarbonyl, ((C+-Cg)alkylzureido({C,~Cg)alkyleminocarbonyl,
halo{C,-Cg)alkylaminocarbonyl, - amlnosulfonyl(c1-C;)alkylamlnoca|'bonyl. (Cy-
Cq)elkylaminosutfonyl{(C,-Cs)alkyleminocarbonyl, (C+-Ce)alkylsutfonylamino(C,-
Ce)atkyicarbonylamineo, cyenoguenidino{C,-Cg)alkylcarbonylamineo, (Cy-
Cq)alkylcyanogusnidine{C,-C,)alkylcarbonylemino, ((C4-Ce)alkyl)zcyanoguanidino(C,-
C,)alkylcarbonylamino,  aminocarbonyl{C,-Ce)elkylcarbonylamino, ° (CxCe)heteroaryl{C,-
Cq)alkyicerbonylamino, (Cz-Cs)heterocycloalkyl(C,-Ce)alkylcarbonylamino, aminosulfonyi(C,-
Ce)alkylcarbonylamino, - hydroxy{C,-Ce)alkylureido, amino{C4-Cq)elkylureido, (Cy-
Cs)elkylamino(C,-Cq)alkylureido, ((C+-Cs)alkyl)zamino{C-C¢)alkylureido, (C
Ci)heterocycloalkyl(C4-Cg)alkylureido, (CzxCy)heteroary}{C-Ce)alkylureido, aminosulfonyl(Ci-
Cs)alkylureldo, aminocarbonyl(C,-Cg)alkylureido, (C4-Ce)alkylaminocarbonyl(Cy-
Cs)alkylureido, ((C4-Ce)alkyl);aminocarbonyl(C,-Cs)alkylureido, acetylamino(C,-Cs)elkylureido,
{acetyl)({C:-Cs)nlkyl)amino{C,-Ce)alkylureido,  halo{C,-Cg)alkyisulfonylemino, amino(C,-
Cs)alkylsulfonylamino, (C,-Cg)alkylamino(C,-Cs)slkylsulionylemino, ((Ci-Ce)elkyl);amino(C-
Ce)slkyisulforylemino, ecetylamino(C,-Ce)elkylsutfonylamino, (acetyl}((C-Cs)alkyl}emino(C,-
C.)alkylsulfonylamino, ureido{C-Ce)alkylsulfonylamino, (Cy-Ce)alkylureldo(C,-
Cs)alkylsutfonylamino, ({C1-Co)elkyl}aureido(C,-Cs)alkyisulfonylamino, (Cy-
Cy)alkylsulfonylamino{C,-Cg)alkylsulfonylamino,  cyanoguenidino(C-Ce)alkylisulfonylamino,
(C+Cs)elkylcyanoguanidino(C4-Cg)alkylsulfonylamino, {{C4-Ce)alkyl)acyanoguanidino(C,-

Cs)alkylsulfonylamino, aminocerbonyl(C,-Cs)alkylsulfonylamino, {C+-
C.)aIkoxycarbonylamlno(c1-p.)alkylsuti'onylamino. sminosulfonylamino, (Cy-
Cs)elkylaminosulfonylamino, ((C4-Cg)alkyl);aminosulfonylamino, aminocarbonyl(C,-
C,)alkylamino(C,-Cs)alkylsuifonylamino, (Crc.)heterocydoalkyloxycarbonylam|np(c1-
C.,)alkyisulfonylamino, (c,-c.)heteroaryloxycarbonylamino(c1-c._)alkylsull'onylamlno.
cyanoguanidino, {C4-Ce)alkylcyanoguanidino, {((C,-Cy)alkyl)scyanoguanidine,:  (Cs-
Cs)heterocycioslkyicyanoguanidinp, (Cz-Cy)heteroaryicyanoguenidino, (Cr

Cq)heterocycloalkyl(C,-Cq)alkylcyanoguanidino, (Cz-Cy)hetarcaryl(C,-Ce)alkyicyanoguanidino,
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amino{C,-Cs)alkyicyenoguanidino,  (C,-C,)alkylamino{C,-Cs)alkylcyanoguaniding, ((Cy-
Cs)alkyl)emino(C,-C,)alkylcyanoguanidino, eminocarbonyl(C,-Cg)elkylicyanaguenidino, (Cs-
Cs)alkylaminocarbonyl(C,-Cg)alkylcyanoguanidino, ({C-Ce)alkyl}zeminocarbonyl(C,-

_Ce)alkyicyanoguanidino, aminocarbonyl(C,-Cs)alkylamino, (C,-Ce)elkylsulfonylamino(C,-

Cs)alkylamino, (C,-Ce)alkoxycarbonylemino(C,-Cg)alkylamino, aminosulfonyl(C,-
Cs)alkylamino, (CxCa)heleroaryl{C,-Cq)alkylamino, acetylamino{C-Cq)alkylamino,
(acetyl}((C,-Ce)alkyl)amino(C,-Cg)alkylamino, (C4-Cy)alkoxycarbonyl(C,-Ce)alkylemino(C,-
Cs)alkyl, cyano(C,-C¢)alkylaminoalkyl, _aminocarbonyl(C,-Ce)alkylamino(C,-Ce)elkyl,
scetylamino(C-Cq)elkylemino(C-Cg)alkyl, -(acetyl)((c1-C.)alkyl)am|no(cq-c.)alkylamlno(c1-
Ce)alkyl, (C1-Ce)elkoxycarbonylamino(C,-Cq)alkylemino(C,-Cq)alkyl,- (Cr
c.)helerocycloaIkyloxycanbonylamIno(C,-C.)alkylamlno(c;-c.)alkyl. (Cr
C.)heteroaryloxy'carbonylamlno(c|-C.)alkylarnino(c1-C.)alkyl. cyenoguenidino{C-
Cs)alkylamino(C;-Cy)alkyl, (C;-Cg)alkylcyenoguenidino(Cy-Ce)elkylamino{C,-Cylelkyl,  ({Cy-
Ce)alkyl)acyanoguanidine{C,-Cg)elkylemino(C,-Cg)alkyl, {C4-Cy)alkylsulfonylamino{C,-
Cs)elkylamino{C,-Ce)alkyl, ureido(C,-Cg)alkylamino(C,-Cq)alkyl, (C+-Ce)alkylureido{C,-
Ca)elkylamino(C,-Ce)alkyl, ({C1-Ce)alkyl)aureido(C-Ce)alkylemino{C,-Cs)elkyl,
aminocarbonyloxy(C,-Cy)alkylamino(C,-Cs)alkyl, aminocarbony)(C,-
Cs)alkylcarbonylamino(C,-Cg)alkyl, (C,-Ce)alkylaminocarbonyl{C,-Cg)alkylcarbonylamino(C,-
Ce)alkyl, ((C,-C.)a|lq'd),aminocarbonyl(c1-C.)alky|carbonylamino(c1-C.)alkyl.
aminasulfonyl(C,-C,)alkylcarbonylamino{Cy-C)alkyl, (Cr
Cy)heterocycloalkyloxycarbonylamino(C,-Cq)alkyl, (Cz-Cg)heterocycloalkylcarbonylamino{C,-
Ce)alkyicarbonylamino{C,-C¢)alkyl, cyanoguanidino(C,-Cq)alkylcarbonylemino{C-Ce)alkyl,
cyano(c,-c.)alkylcarb_onylamlno(c,-C.)alkyl. amino(C;-Ce)alkylaminocarbonylamino(C,-
Cag)alkyl, (C1-Cs)alkylamino(C,-Cg)alkylaminacarbonylamino(C,-Ce)alkyl, {(Cy~
Cs)aliyl);amino(C,-Cg)alkyleminocarbonylamino(Cy-Cs)alkyl, hydroxy(Cy-
C;)alkylaminocrbonylamino(crc.)alkyl. aminocarbonjl(c_,-C.)alkylaminocarbonylamlno(c,-
Co)alkyl, {C+-Cg)alkylcarbonylamino(C,-C,)elkylaminocarbonylamino{C,-Ce)alkyl, {Cy-
Ca)alkyisulfonylamino{C,-Cg)alkylaminocarbonylamino{C,-Cs)alkyl, : (Cy-
Cs)elkoxycarbonylamino{C,-Cg)elkylaminocarbonylamino{C,-C¢)alkyl, Cr
Cy)heterocycloalkyloxycarbonyiamino(C4-Cg)elkylaminocarbonylemino(C,-Ce)alkyl, {C
Cg)heteroaryloxycarbonylamino{C,-C)alkylaminocarbonylamino{C,-Ce)alkyl, (Cr
Ca)heterocycloalkyl{C,-Cg)alkylaminocarbonylamino(C,-Ce)alkyl, (CxCo)heteroaryl(C,-
Cs)alkyleminocarbonylamino({C,-Cg)alkyl, ureido{C,-Cq)elkylureldo{C,-Cg)alkyl, (Co-
Cs)alkylureido{C,-Ce)elkylureido{C,-Cs)alkyl, ((C,-Cs)alkyl)ureido(C,-Cs)alkylureldo(C,-
Ce)elkyl, cyanoguanldino(C,-C.)alkylureido(C,-C.)a'Ikyl. halo(C4-Cs)elkylsulfonylemino(C+-
Cq)olkyl, amino{C,-Cy)elkylsulfonylemino(C4-Cg)alkyl, (C1-Cy)alkylamino(C,-

. Ce)alkylsulfonylamino(C,-Cq)alkyl, {(C4~Cy)alkyl)s8mino(C,-Cy)alkylsulfonylamino{C-Ce)alkyl,

263
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acetylamino{C,-Ce)alkylsulfonylamino{C,-Cg)alkyl, {acetyl){{C,-Cs)alkyl)amino(C,-
Ce)alkylsulfonylamino(C,-C)alkyl, ureido{C,-Cg)alkylsulfonylamino(C,-Cg)alkyl, {Cy-
Cq)alkylureido{C,-Cg)alkylsulfonylamino{C,-Ce)alkyl, ((C4-Cg)alkyl)zureido(C,-
Ce)alkylsulfonylamino(C,-Cg)alkyl, (C,-C.)alkylsulfonylamino(C-.-C.)a]kylsuHonylamino(C-.-
Cq)alkyl, cyanoguenidino(C,-Cg)elkylsulfonylamino{C,-Cg)alkyl, (Cs-
Cs)alkyl(cyanoguanidino){C,-Cy)alkyisulfonylemino(C,-CeJalkyl, {(Cy-
Ce)alkyl):{cyanoguanidino{C-Cq)alkylsulfonylamino(C.-Cg)alkyl, . aminocarbonyl(C-
Ce)alkyisulfonylamino(C,-Cg)alkyl, (C,-C.)alkoxycarbonylamIno(C,-C.)aIkyIsull'onylamino(ér
Ce)alkyl, (Cx-C)heterocycloalkyloxycarbonylamino(C,-Cg)elkylsulfonylamino{C,-Cg)alkyl, (Cs-
Cs)heteroaryloxycarbonylamino(C,-Ce)alkylsulfonylamino({C,-Cg)alkyl, .aminosulfonylarl;linotcr
Cs)elkyl, (Cy-Cg)alkylaminosulfonylamino{C,-Cg)alkyl, ((C.-Cg)alkyl);aminosulionylaming(C,-
Co)olkyl, cysnoguanidino(C,-Cealkyl,  (Ci-Celalkylcysnoguanidino}(C-Celalkyl,  ((Cy-
Cs)alkyl)z{cyanoguanidino){C,-Ce)alkyl, (CzCg)heterocycloalkyl{cyanoguanidino)(C,-Cs)alkyl,

(C-Co)heterocycloalkyl(C,-Cg)alkyl(cyanoguenidino}Ci-Ce)elkyl, : ' (Cr
Ce)heterocycloalkyl(cysnoguanidino)emino,  (Cx-Cy)heteroaryl{cyanoguanidino)}(C-Cg)alkyl,
(Ca-Cy)heteroaryl(C,-Cq)alkyl(cyanoguanidino)(C+-Celalkyl, * . amino(C,-

Cs)alkyl{cyanoguanidino){C,-Ce¢)alkyi, (C,-Ce)alkylamino(C,-Cs)alkyl{cyanoguanidinoCy-
Ce)alkyl, ({C:-Cs)alkyl);emino(C,-Ce)alkyl{cyanoguanidino){C+-Ce)alkyl, aminocarbonyl(C,-
C.)alkyl{cysnogusnidino){C,-Cq)alkyl, (C1-Ce)alkylaminocarbonyl{C,-
C.)alkyl(cyanoguenidino)}(C,-C,)alkyl, ((C+-Cs)alkyl)z@minocarbonyl(C
Ce)alkyl(cyanoguanidino){C,-C,¢)elkyl, aminosulfonyl, (C,-c.)al_kylnihbsutl’onyl. ((Cs-
Ce)alkyl);aminosulfonyl, (C2-Ce)heterocycloalkytsulfonyl, amino(C,-Cg)alkylaminosulfonyl, (C,-
Ce)alkylamino{C-C)alikylaminosulfonyi, ((C,-Cs)alkyl}2amino(C,-Cg)atkyleminosulfonyl,
(C2.Co)heteroarylaminosulionyl, hydroxy(C,-Cs)alkylaminosulfonyl, (Cy-Cy)alkoxy(Cy-
C.)alkylamlnt;sulfonyl. ' ureldo{C,-Ce)alkylaminosutfonyl, (C4-Cq)alkylureldo(C,-

Ce)alkylaminosulfonyl, ((C+-Ce)alkyl)zureldo{C,-Ce)alkylaminosulfonyl, (Cs- -
) Ce)alkylsulfonylamino(C,-Ce)alkylaminosutfonyl, {C+-Ce)alkoxycarbonylamino(C,-

Cs)alkylaminosulfonyi, (CrC.)he_lerocycloaIkyloxycarbonylamlno(C,-c.)alkylamhosuIlonyl.
{Cx-Ce)heteroaryloxycarbonylamino{C,-C¢)alkylaminosulfonyl, aminocarbonyl(C,-
Ce)alkylsminosulfonyl,  cyanoguanidino(C,-Ce)alkylaminosulfonyl,  (CCi)heteroaryl(C,-

.Ce)elkylaminosulfonyl, (Cz-Celheterocycloaikylaminosulfonyl,- R® Is one to three groups -

independently selected from hydrogen, . hydroxy, hydroxysulfonyl, helo, {Cy-Ce)alkyl,
mercapto, mercepio(C,-Cgalkyl, (Cy-Ce)alkylthlo, (C.-Ce)alkylsulfinyl, (C.-Cq)alkyisulfonyl,
(Ce-CroJeryisulfonyl, *  (Cy-Ca)alkyithio(C,-Cslalkyl,  (Cr-Celalkyleulfinyl{C,-Colaliph,  (Cy-

Cs)alkylsulfonyl(C;-Co)alkyl, (C,-Co)alkoxy, hydroxy(C,-Ce)alkoxy, (Cg-C';g)aryloxy.- helo{C- -
.Ce)alkyl, trifluoro(C,-Cq)alkyl, formyl, formyl{Cy-Cg)alkyl, nitro, nliroso, cyano, {Ce-Cia)aryl(Cy-

Ce)alkoxy, halo{C,-Cg)alkoxy, trifluoro(C,-Ce)elkoxy, amino{C,-Cs)alkoxy, (Cy-Cio)cycioalkyl,
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(Ca-Cro)cycloalkyl(C,-Cealkyl, hydroxy(Cy-Cag)cycloalkyl(Cy-Ca)elkyl, {Cs-Co)cycioalkylamino,
(Ca-Cro)eycloalkylamino{C,-Cylalkyl, cyano(C,-Cs)elkyl, (C-Cylalkenyl, (CrCelalkynyl, (Ce-
Ciolaryl, (Ce-Cio)aryl(Cy-Colalicyl, (Cy-Cro)aryl(C-Ce)alkenyl, hydroxy(Ci-Cy)alkyl, (hydroxy)

. (Ce~C1a)aryl(C,-Ce)alkyl, ((C+-Ce)alkylamino)(Cq-C1o)aryl(C1-Co)alkyl, -  hydroxy(C,-

Ce)alkylthio{C,-Cg)alkyl, hydroxy(Cz-Ce)alkenyl, hydroxy{C,-Ce)alkenyl, hydroxy(Cs-Cq)alkynyl,
(Cr-Ce)elkoxy(Cy-Ca)alkyl, (C:-Ce)alkoxy(Ce-Cro)eryl(C-Celalkyl,  aryloxy(Cy-Calalkyl, (Ce-
Co)ery{Cy-Co)alkoxy(C,-Colalkyl, amino, (Cy-Cgalkylamino, ((C-Cs)alkylzemino, (Ce
Cio)arylamino, (Ce-Cro)aryl(C,-Cs)alkylamine, amino(C4-Cg)alkylamino, (Ce-
Cg)heterocycloalkylamino, (CsCy)heteroaryiamino, (Cy-Cio)cycloalkyl(C:-Cq)alkyl}amino, (C,-
Ce)alkylcarbonylaming, (Cy-Cg)alkoxycarbonylamino, (CzCe)alkenyicarbonylamino, (Cs-

Cio)cycloalkyicarbonylamino, (Ca-Cho)earylcarbonylemino, (Cr -
Cs)heterocycloalkylcarbonylamino, halo(C,-Cg)alkylcarbonylamino, (C,-c'.)alkoxy(cr
Cs)alkylcarbonylamino, (C,-Cs)alkoxycarbonyl(C,-Cs)alkyicarbonylamino, ((Cy

C.)alkylc_arbonyl)((c,-C.)alkyl)amino. ((C+-Cp)elkoxycarbonyl)((C4-Ce)alkyl)lemine, (Cy-
Cu)alkylsulfonylamino, amino{C,-Cylalkyl, -  (C,-Cs)alkylamino(Cy-Cylalkyl, - ((Cy--
Cs)alkyl);2mino(C.-Cg)elkyl, hydraxy(Cy-Cy)alkylamino{C,-Cy)elkyl, (c;-c,.)arylamlno(c.-'
Ce)alkyl, {Cq-Cio)arvl{C,-Cy)alkylamino(C,-Celalkyl, {(C,-Cq)alkylcarbonylamina(C,-Cq)alkyi,
(C.-C,.)arylcarbonylamino(c,-c.jaIkyl, {(C+-Cq)alkylcarbonyl)( (C,-Ce)alkyl)amino(C,-Cs)alkyl, ™
C,-Ce)cycloalkyl(C,-Cg)alkyl)amino{C,-Cg)alkyl, (Cy-Cs)alkoxycarbonylamino{C,-Cy)alkyl, {C4-
Cs)alkoxycarbonyl{C,-Cg)ealkylcarbonylemino(C;-Ce)alkyl, ({C,-Ce)alkoxycarbonyl)((C+-
Cs)alkyl)amino(C,-Cy)alkyl, (C,-Cs)alkylsulfonylamino(C,-Cg)alkyl, ((Ci-C.)aillyllull'onyl)((c.-
Ce)alkyl)emino(C,-Cg)alkyl, (Ce-Ciolarylsulfonylamino(C,-Cylalkyl, ((Ce-Cia)arylsulfonylX(Cq-
c.)a!kyl)amino(crcs)alkyl. (Cx~Cp)heterocycloslkylamino(C-Cg)alkyl, - (Cs
Cy)heterosrylamino(C,-Cg)alkyl, (C,-Cglalkoxycarbonyl, (Ce-Cio)aryl(C-Ce)alkoxycarbonyi,
(Ci-Colelkylcarbonyl, (Cy-Cro)aryicarbonyl, (Cy-Cio)aryl(C:-Celalkyicarbonyl, hydroxy(C,-
Cs)alkoxycarbonyl, (C:-Celalkoxycarbonyl(C;-Ce)alkyl, (Cs-Ciglaryl{Cq-Celalkoxycarbonyl(Cy-
Co)alkyl, (C1-Co)elkoxy(C+-Cylelkyicarbonyloxy(C,-Ce)elkyl, ((Cr
Cs)alkyl;aminocarbonyloxy(C-Cg)alkyl, (C+-Cq)alkylcarbonyl(C,-Cg)alkyl, (Ce
Co)arylcarbonyl(C,-Cs)alkyl, (C¢-C,o)aryl{C,-Cg)alkylcarbonyl{C,-Ce)alkyl, aminocarbonyl, (C;-
Cs)alkylaminocarbonyl,  ({C+-Cs)alkyl);aminocarbonyl, (Cs-Cio)erylaminocarbonyl, (Ce
C10)8ryl(C+-Ce)alkylaminocarbonyl, (eminocarbonyl(C,-Ce)alkylaminocarbonyl, {(Cs-
c.)alk_gda_mlnocarbonyl(c1-c.)alltylamlnocarbonyl. ((C'.-C.)alkoxyca:bony!((:,—
Cq)alkylaminocarbonyl, {amino{C,-C,)alkyl)aminocarbonyt, (hydroxy{(Cy~
Ce)elkylaminocarbonyl, eminocarbonyl(Cy-Ce)alkyl, (Ci-Cy)elkylaminocarbonyl(C,-Cq)alkyl,
((C+-Ce)alkyl};aminocarbonyl(C4-Cq)alkyl, {Ce-Cro)erylaminocarbony}(Cy-CeJalkyl, - {(C¢
Cro)eryl(C,-Cq)alkylaminocarbonyl(C,-Ce)alkyl, amidino, hydroxyamidino, guankiino, ureido,
(C1-Co)elkylureido, (Ce-Cio)arylureido, ((Ce-Cio)arylzureido, (Ce-Cio)aryl{Cy-Colulkylureldo,
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halo{C,-Cs)alkylureldo,  ((C,-Cs)alkyl){{Cs-Cio)arylureido, ({C,-Co)alkyl}ureido, helo(C,-
Cy)alkylcarbonylureido, ureido{C,-C¢)alkyl, (Cy-Cq)alkylureido{C,-Cg)atkyl, (C,-
Ce)alkyi)aureido(C1-Ce)elicyl, (Cg-Cro)arylureido(Cy-Colalkyl, (Co-Cio)aryl)zureido{C,-Cylalkyl,

.(Ce-Cyo)aryl(C1-Cq)alkylureido(C,-Cqlalkyl,  haio{C,-Cg)elkylureido(C,-Ceelkyl,  (halo(C,-

C.)alkyl)((c,-c.')alkyl)ureido(c,-C.)alkyl, {{C,-C,;)alkoxycarbonyl{C,-Cg)alkyl)ureido(C,-
Ce)alkyl, glycinamido, (C,-Cg)alkylglycinamido, aminocarbonyiglycinemido, (C-Ce)elkoxy(C;-
Cs)alkyicarbonylglycinamido, ' (sminocerbonyl}{(C,-Ce)alkyl)glycinamido, ((Cy-
Ce)alkoxycerbonyl{C,-Ce)alkylcarbonyl)}{{C4-Ce)alkyl)glycinamide, {(Cy-
Cs)alkoxycarbonylamino({C,-Cg)elkylcarbonyl)glycinamido,  (Ce-Cio)arylcarbonyiglycinamido,
((Ce-Chro)arylcarbonyl)((Cy-Co)slkyl)glycinamido, {{Ce-Cro)aryl(C,-
CeJalkyleminocarbonyl)glycinamido, (Ce-C1o)2ryl{C.-Co)alkyleminocarbonyl)((Cy-
Cs)alkyl)glycinamido, (Cy-C,p)arylaminocarbonyiglycinamido, ((Cer)EMBmanGO-I‘bDI'Iyl)«cV
Co)alkyl)glycinamido,  glycinamido(C,-Cs)alkyl,  aleninemide, {(C,-Ce)alkyleleninarnido,
alaninamido({C;-Cy)alkyl, (Cr-Cs)heteroaryl, (CzCy)heterocycloalkyl, (CyCs)heteroaryl{C,-
Ce)alkyl and (Cz-Co)heteracycloalkyl(C,-Cg)atkyl:

. R isone to three groups independently selected fram hydrogen, hydroxy, halo, (Cy-
Colelkyl. (Ci-Co)olkylsulfonyl, (Ce-Cio)erylsulfonyl, (Ci-Ca)elkoxy, hydroxy(C,-Cejalkoxy,
halo{C-Ce)elkyl, fomyl, nitro, cysna, halo{C,-Cs)elkoxy, (Cr-Ceelkenyl, (Cx-Caelkynyl, (Ce~
Co)aryl, (Ce-Cio)eryl(Cs-Cy)alkyl, 8mino, (C.-Cealkylamino, ({Cy-Cs)alkyilamine, (Ce
Cio)arylamino, (Ce-Cio)aryl{C,-Cg)alkylamino, (C1-Cq)alkyicarbonylamina, (Cy-
Cs)alkoxycarbonylamino,  (Cz-Cs)alkenylcerbonylemino, cycloalkylcarbonylamino, (Ce-
Cio)eryicarbonylamino, halo({C,-Ce)alkylcarbonylamino, {C1-Ce)elkoxy{C-
Cs)elkylcerbonylamino, {C+-Cq)alkoxycarbonyl(C,-Ce)alkylcarbonylamino, {(Cy-
Ce)alkylcarbonyl){ (C,-Cy)alkyl}amino, ({C,-Ce)alkoxycarbonyl (Cy-Celalkyllemino, (C,-
Coélkylsulfonylamino,  emino{Ci-Cealkyl,  (C-Colalkylamino(C,-Celolkyl,  ((Cr-

Ce)alkyllaamino{C,-Cg)elkyl, (C,-Cs)alkylcarbonylamino(C,-Cs)alkyl, (Ce-
Cig)erylcarbonylamino{C,-Ce)alkyl, ((C,-Ce)alkyicarbonyl) (C1-Ce)alkyl}emino(C-Ce)aikyt, (Cy-
Cy)alkoxycarbonylamino(C,-Cg)alkyl, (C:-Ce)aikoxycarbonyl, * (Ce-Cro)oryl(Cy-

Cy)elkoxycarbonyl,  ° (C,-Cg)alkyicarbonyl, (Ce-Cio)aryicarbonyl, (CeCro)aryl{Cy-
Cq)alkylcarbonyl, aminocarbonyl, (C,-Cs)elkylaminocarbonyl, ((C,-Cs)alkyl);aminocarbonyi,
{Ce~Cro)arylaminocarbonyl, sminocarbonyl(C,-Cg)alkyl, {C1-Cs)elkylaminocarbonyl(C+-Ce)alkyl,
{{C1-Cs)alkyl }z@minocarbonyl(C,-Cs)alkyl, (C.-C,o)a;ylaminocamonyl(c1-C.)quyl. guanidino,
ureido, (C,-Cg)alkylureldo, ureldo{C,-Cy)alkyl, (C1-Cs)alkylureido(C,-Cs)alkyl, and glycinemido;

R’ and R™ are each independently selected from the group conslsting of hydrogen, (C4-
Colalkyl, {Ce-Cio)aryl, {Cs-Cio)Bryi(Ci-Co)alkyl, (C-Co)alkyicarbonyl, (Cy-Coleliyicarbony)(C,-
Celalkyl,  (CorCro)enyl(CrCalsliyicerbonyl,  (Ce-Crojaryi(Cy-Colaliylcarbonyl(Cy-Ce)alicyi,
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aminocarbonyl, (C,-Cg)elkylaminocarbonyl, ((C,-C.)alky‘l);amir;ocarbonyl and (C,-
Cs)elkoxycarbonyl; and

R" and R¥ are each independently selected from the group consisting of hydrogen,
(Cy-Celalkyl, (Co-Crolaryl, (Ce-Cro)aryl(C,-Ce)alkyl, hydroxy, (Ci-Celelkoxy, hydroxy(C,-Ce)aliyl,
(C,-Ce)alkoxy(C,-C,)elkyt, amino, (C,-Ce)alkylamino, {{C+-Ce)alkyl);amino, (Cy-
Cq)alkylcarbonylamino, . (Cs-Cg)cycloalkyicarbonylamino, - (C3-Cy)eycloalkyi(C,-
Ce)alkylcarbonylamino,  (Cy-Cg)elkoxycarbonylamino,  (C,-Ce)elkylsulfonylamino, (Ce
Cio)aryicerbonylamine,  (C,-C¢)alkoxycarbonyl{C,-Ce)alkyicarbonylamine,  (CeCio)aryl(C,-
Ca)elkyicarbonylamino, ((C-C1o)aryl(C,-Ce)alkylcarbonyl){{C,-Ce)alkyl}amino, (Cy-
Csg)alkyicarbonylamino(C,-Cg)alkyl, (C5-C;)eycloalkylcarbonylamino{C -Cy)alicyl, (Cy-
Ce)alkoxycarbonylamino(C,-Cplalkyl, ({Cx-Cp)heterocycloalkyicarbonylamino{C-Celalkyl, (Ce .
C1o)aryl(C+-Ce)elkyicarbonylamino(C,-Cg)alkyl, (C-C¢)hetercarylcarbonylamino{C,-Ce)alkyl, (Cy-
Cio)eryisulfonylamino, (C,-Ce)alkylsulfonylamino{C,-C¢)alkyl, aminocarbonylamino, (Cy-
Ce)alkylaminocarbonylemino, halo{C +-Ce)alkylaminocarbonylamino, {(Cy~
Ce)alkyl);aminocarbonylamino, aminocarbonylamino{C,-Ce)alkyl, © (G
Ce)alkylaminocarbonylamino(C 1-Cg)alkyl, ({C1-Cq)alkyl}xaminocarbonylamina({C.-Ce)alkyl,
halo{C,-Cg)alkylaminocarbonylemino{C,-Cg)alkyl, emino(C,-Cglalkyl, (C.-Cs)alkylamino(C,-
Ce)alkyl, -((C1-Cq)elkyl)zomino(C,-Colalkyl,: carboxy(C,-Celalkyl, (C,-Colalkoxycarbonyl(C,-
Cg)alkyl, aminocarbonyl(C,-Ce)alkyl and (C+-Cs)alkylaminocarbonyl(C+-Cg)alkyl.

2. A compound according to claim 1, wherein R’ is hydrogen, halo, ¢yano, nitro,
triflucromethyl, trifiuoromethoxy, (C,-Cq)alkyl, hydroxy or {(C,-Cq)alkylcarbonyloxy.
3. . A compound according to claim 1, wherein R? and R® are each independently

selected from (C,-Cy)alkyl, (Ca-Cy)cycloalkyl, amino(C,-Cy)atkyl, amino(Cy-C,)cycioalkyl, (C-
Ce)alkylamino(C,-C¢lalkyl, (C,-Cs)alkylamino{C,-C;)cycloatkyl, hydroxy(C,-Cglalkyl, (C,-
Cg)alkoxycarbonylamino(C,-Cp)alkyl, ureldo(C,-Cg)alkyl, (C-.—Q.)alkyureldo(c.-c.)alkyi. (Cr
Cs)heteroaryl(C,-Ce)alkyl or (C2-Cy)heterocycloatkyl(Cy-Cg)alkyl.

4. A compound according to claim 1, whereinc Is 1; X is C(O) of CHx; d is 2] Y
is ethylene; and e ls 0.

5. A compound according 1o claim 1, whereincis 1; X Is C(O) or CHx: d is 1or 2;
Y is CH,or ethylene; e s 1; end Z i oxygen or NR® wherein R® Is hydrogen or (C;-Ce)alkyl.

6. A compound according to cleim 1, whereinc is 1; X Is C(O)orCHy; dls 1; Y

is CHR® wherein R® is NR'R'; R".and R are each independently hydrogen, (Ci-Ce)alkyl or -

(C,-Cs)elkylcarbonyl; e Is 1; and Z Is selected from the group consisting of oxygen; CR"'R™
whereln R" and R™ are hydrogen, and NR®* wherein R” Is hydrogen or (C,-Cg)alkyl.

7. A compound according 1o clalm 1; wherein R' ls (R®){R%){Ce-Cicaryl -or
(ROAR™)(CCy)heteroaryl wherein f, g and h sre independently 1 or 2.



8. A compound according fo claim 1, wherein R® Is selected from the group
consisting of (Cz-Cs)helerocycloalkylcarbonyl, (CCy)heteroarylcarbonyl, (C
Cy)heterosryl(Cy-Cy)elkylaminocarbonyl,  (C»-Cg)heterocycloalkyl(G,-Cq)alkylaminocarbonyi,
_ {Cy-Cq)alkylsulfonylamino(C,-C,)alkylaminocarbonyl, ureido(C,-Cg)alkylaminocarbonyl, (C,-
C.)alkylureido{C,-C;)alkylaminocarbonyl, {(C,-Cs)alkyt);ureido(C,-Cq)alkyleminocarbonyi,
aminosulfonyl(C,-C.falkylaminocarbonyl. (C-Cg)alkylaminosilfonyl{C4-
Ce)alkylaminocarbonyl, (C,-Cs)alkylsulfonylamino{C,-Ce)alkylcarbonylamino,
cyanoguanidino(C,-C,)alkylcarbonylamine, (C+-Ce)alkylcyanoguanidino(C,-
Ce)alkylcarbonylamino, ({C1-Ce)alkyl),cyanoguanidino(C,-Cs)alkylcarbonylemino,
aminocarbonyl{C,-Cg)alkylcarbonylamino, (C;-C¢)heteroaryl(C.-Cq)alkylcarbonylemino, (Co-
Cg)heterocycloalkyl(C,-Cg)alkylcarbonylamino, arnlnosuHonyl(C,-C.)alkylcartionYlamIno.
amino(C,-Cglalkylureldo,  (C,-Cq)alkylamino({C,-Cg)alkylureido, ((C,-C.)alkjl);amlno(cr
Cy)alkylureldo, (Cz-Co)heterocycloalkyl(C1-Ce)alkylureldo, (Cz-Cs)heteroaryl(C,-Ce)alkylureido,
. aminosulfonyl(C,-C;)alkylureido, aminocarbonyl(C,-C,)elkylureldo, ' (Ci-
Cs)alkylaminocarbonyl{C,-Cg)alkylureido, ((c,-C.)alkyl),amlnocarbonyl(é.-C.)alkylureldo.
acetylamino(C,-Cg)alkylureido,  (acetylX(C,-Cq)alkyl)amino(C,-Ce)alkylureido,  amino(Cy-
Cs)elkylsulfonylamino, (C.-Cs)alkylamino(C,-Csjalkylsulfonylamino, - ((C1-Cg)elkyl}zamino(Cy-
Cg)alkylsulfonylamino, acetylamino(C,-Cg)alkylsulfonylamino, (acetyl{(C,-Cg)alkyl)emino(C,-
Ce)alkylsulfonylamino, ureldo(C,-Cg)alkylsulfonylamino, - (C,-Cq)alkylureido(C,-
Ce)alkylsulfonylemino, ((C1-Cg)alkyl);ureido(C,-Cg)alkylsulfonylamino, (Cr-
C.)alkylsulfonylamlno(c,-c.)alkylsulfonylamino. cyanoguanidino(C,-Ce)alkylsulfonylamino,
{C,-Cs)alkykcyanoguanidino{C,-C,)alkylsufonylamino, {{C1-Ce)alkyl)scyanoguanidino{C,-

C,)alkylsulfonylamino, aminocerbonyl(Cy~Cy)alkyisulfonylamino, - (Cy
C.)alkoxycarbonylamino(C,-C.)alkylsulfonylamlno. aminosulfonylamino, (Cy-
C,)alkylaminosulfonylamino, ({C,-Cs)alkyl);aminosulfonylamino, aminocarbonyl(C,-
Ce)alkylamine{C,-C¢)alkylsulfonylamino, (CxCq)heterocycioalkyloxycarbonylamino(C,-
Cs)alkylsulfonylamino, (Cz-Cg)heteroaryloxycarbonylamino{C-Cg)alkylsulfonylamino, - -
amino(C,-Cg)alkylaminocarbonylamino(C,-Cq)alkyl, (C4-Cq)alkylamino{C,-
Cs)alkyleminocarbonyl amino(C,-Cg¢)alkyl, {{C+-Cs)alkyl)}:amino(C,-

_ Cg)elkylaminocarbonylemino(C,-Ce)alkyl, aminocarbonyl{C,-Cs)alkylaminocarbonylemino{C-
Cealkyl, (Ci-Ce) alkylcarbonylamino(C,-C,)alkylaminocarbonylamino(C,-Ce)alkyl,  (Cs-
Cs)alkylsulfonylamino{C4-Cy)alkylaminocarbonylamino{C,-Ce)alkyl, (C4-Ce)alkoxycarbonyl -
amino(C,-C,)alkyleminocerbonylamino{C,-Cq)elkyl, (Cs-Cy)heterocycloalkyloxycarbonyl
amino(C,-Cg)alkylaminocarbonylamino(C,-Cg)alkyl,  (C2-Cs)heteroarytoxycarbonylamino({C,-
Ce)elkylaminocarbonylamino(C4-Cy)alkyl,  (CzCo)heterocycloalkyl(Cy-Ce)alkylaminocarbdny
lamino{Cy-Cg)alkyl, (Cs-Cs)heteroaryl{C,-Cq)alkylaminocarbonylamino{C,-Cg)alkyl,: ureido(C,-
c.)alkylureido(c,-c.)alkyl.' (C,-Co)elkylureido{C,-Cs)alkylureido{C;-Ce)alkyl, «Cy
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Cs)alkyl)ureido(C,-Cg)alkylureido(C,-Cy)alkyl, cyanoguanidino(C,-Cg)alkylureldo(C,-Cg)alicyl,
amino{C,-C,)alkylsulfonylamino(C,-Cy)elkyl, {C.-Cs)alkylamino{C,-Ce)alkylsulfonylamino(C,-
Colalkyl.  ((Ci-Co)alkylk;amino(Cy-Cy)alkylsultonylamino(C-Celalkyl,  ecetylamino(Cy-
Cs)alkylsulfonylamino{C,-Cg)alkyl,  (acetyl)({C,-C¢)alkyl)amino(C,-Cg¢)alkylsulfonylamino{C~
Cs)alkyl, ureido(C,-Cq)elkylsulfonylamino{C,-Cg)alkyl, (C,-Cs)alkylureido(C,-
Ce)alkylsulfonylamino{C,-Cg)alkyl, {(C,-Ce)alkyl)sureido{C,-C¢)alkyisulfonylamino{C,-Cg)alkyl,
{C1-Cg)alkylsulfonylamino(C,-Cg)alkylsulfonylamino{C,-Ce)alkyl, cysnoguenidino(C,-
Ce)elkylsulfonylamino{C-Cy)alkyl, (C,-C;)elkyl(cyanoguanldino)(c1-C.)alkylsulfonylamlno(é,—
Cqelalkyl, ((C,-Ce)alkyl)a2(cyanoguanidino){C,-C¢)alkylsutfonylamino(C,-Cg)alkyi,
aminocarbonyl(C,-Ce)alkylsulfonylamino(C,-C)alkyl, (C.-C.)alkoxycarbonyla’rﬁino(c..-
Cs)alkyisutfonylamino(C,-Cg)alkyl, (C-Ce)heterocycloalkyloxycerbonylemino(C,-
Cslalkylsulfonylamino{C,-Cy)alkyl, : (Crc.)hetero:'rﬂox&carbonyiamlno(c1-
Ce)alkylsulfonylamino{C,-Ce)alkyl, sminosulfonylamino(C,-Cs)alkyl, (Cy
Cs)alkylaminosulfonylamino(Cy-Cs)alkyl, ({C,-Cy)elkyl}aaminosulionylamino(C,-Celelkyl, (Cxr
Cy)heterocycloalkylsulfonyl, amino{C,-Cg)alkylaminosulfonyl, *(C,-Ce)alkylamino(C,-
Cq)alkylaminosulfonyl, ((C1-Ce)alkyd}aamino{C,-Cq)alkylaminosulfonyl, . (Cy-
Cy)heteroarylaminosulfonyl, ureldo(C,-Cs)alkylaminosulfonyl, *  (C.-Cs)alkylureido(C,-
C.)alkylaminosulfonyl, ({C1-C¢)alkyl)zureido(C,-Cy)alkylaminosulfonyl, {Cs-
Ce)alkylsulfonylamino{C,-Ce)alkylaminosulfonyl, (C1-Cs)alkoxycarbonylamino{C,--
Cs)alkylaminosulfonyl,  (C.;-Cy)heterocycloalkyloxycarbonylamino{C,-Ce)alkylaminosulfonyl,
(C-.-C.)heleroaryloxycarbonylamino(c.-c.)alkylaminosurfon'yl. a'mlnocarbonyl(Cp
Cs)slkylaminosulfonyl,  cyanoguanidina{C,-C¢)alkylaminosulfonyl,  (C2-Cg)hetercaryl(C,-

- Cq)alkylaminosulfonyl, (CrC,)heterocycloalkylaminosulfonyt halo{C4-Ce)elkylaminocarbonyl,

hydroxy(C,-c.)alkylureldo. halo(C,-C¢)alkylsutfonylamino, {C+-Cy)elkoxycarbonyl{C,-
Cs)alkylamino(C,-C,)alkyl, hydroxy(C,-C,)alkylaminocarbonylamino{C,-Cg)elkyl; helo{C-
Cs;)alkylsuonylamino(C,-C,)alkyl, aminosulfonyl, (C,-Ce)alkylaminosulfonyl, (€Cy-
Cs)alkyl};aminosulfonyl,  hydroxy(Cy-Cs)alkylaminosutfonyl, and ({C1-Ce)élkoxy(C,-
C;s)alkylaminosulfonyl. . B g

e. A compound according 1o claim 1, wherein R® and R’ are each independently
halo, halo(C,;C.)alkyI, (Cy-Celalkyl; (C4-Cq)alkoxy, trifluoromethyl, trifluoromethoxy, hydroxy, *
aminocerbonyl, cyano, ureldo, (C,-Ce)alkylsulfonylamino, (C,-Cs)alkoxycarbonylemino’ or
glycinamino. . . . .
10, .A phermaceutical composhion for treating-or preventing a disorder or condition
selected from autolmmune diseases, rheumatold arthritls, type | disbetes (recemt -onset), -
lupus, inflammatory bowel disease; optic neurltls, psorlasis, murtlple"scl-arosi.' polymyalgla
rheumatica, uveltis, and vasculltls, ecute and’ chronic Inflammatory canditions osteoarthritis,
adult Respiratory Distress Syndrome, Respiratory Distress Syndrome of infancy, Ischemis
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reperfusion injury, glomerulonephritis, and chronic obstructive puimonary disease (COPD)
allergic conditions, esthma and aloplc dermatitis, infleammation associated with infection, viral
inflammation, infiuenza, hepatitis and Guillian-Barre, chronic bronchitls, chronic or acule

.tissue, cel, end solid organ transplant rejection, xeno-trensplentation, stherosclerosis,

restenosis, HIV infectivity (co-receptor usage), and granulomatous diseases, sarcoldbah,
leprosy and tuberculosis, and sequelae essociated with cancers, multiple myelomex; limiting
the production of cytokines and/or TNF st inflammatory sites, as @ consequence of
decreasing cell infiltration; for treating diseases and/or congestive heart fallure, linked to TNF
and IL-1 and for treating- pulmonary emphysema or dyspnea -associgled therewith,
emphysema; HIV-1, HIV-2,- HIV-3; cytomegalovirus (CMV), adenoviruses; Herpas viruses
(Herpes zoster and Herpes simplex), for treating sequelae associated with infection whers

" such infection induces.production of detrimental inflammatery cytokines and/or TNF, fungal

meningitis, joint {issue damage, hyperplasia, pannus formation and bone resorption, psorletic
arthritls, hepatic feilure, bacterial meningitls, Kewasaki syndrome, myocardiel infarction, acute
liver fallure, lyme disease, septic shock, cencer, trauma,. and malarie,”In 8 mammal,
comprising en amount of 8 compound according 1o-clakm 1, or 8 phanmaceutically accepiable
selt or pro-drug thereof, that is effective in treeting or preventing such disorder or condtition and
a pharmaceutically acceptable carrier.

1. A pharmaceutical corﬁposition for-treeting or preventing a disorder or condition
thet cen be treated or prevented by Inhibiting chemokine binding to the receptor CCR1:.In e
mammal, comprising an amount of a compound according ta clalm 1, or a pharmeceutically
scceplable salt thereof, eflective in treating or preventing such disorder-or condition and a
pharmaceutically scceptable camler,

12. A method for Uesting or preventing a disorder or condition seleclted from

_autoimmune disesses, rheumatold arthritis, type 'l diabetes (recent onsef), lupus,

infflammatory bowel disease, optic neuritis, psorlasis, muitiple sclerosls, polymyailgla
rheumnalica, uveltis, end vasculitls, acute and chronic inflammatory cohditions ostecarthritis, .
adult Respiratory Distress Syndrome, Respiratory Distress Syndrome of infency, ischemia
reperfusion injury, glomerulonephritls, and chronic obstructive pulmonary disease (COPD)
allergic conditions, asthma and atopic darmatilis; inflammation assoclated with infection, virel
inflammation, Influenza, hepastitis and Guillian-Barre, chronic bronchitis, chronic or acute
tissue, cell, end solld organ transplam rejection, xeno-trensplantation, stherosclerosls,
restenosis, HIV. infectivity (co-receptor usage), and granulomatous diseases,- sercoldosis,
leprosy and tuberculosls, end sequelee associated with cancers, multiple myelomax; limiting
the production of cylokines end/or TNF at inflemmatory sites,-@s @ consequence of
decreasing cell infiliration; for tresting diseases and/or congestive heart fallure, linked to TNF
and IL-1 and for treeting pulmonary emphysema or dyspnhea- assoclated therewith,
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emphysema; HIV-1, HIV-2, HIV-3; cytomegelovirus {(CMV), adenoviruses, Herpes viruses
(Herpes 2oster and Herpes simplex), for treating sequelae assoclated with infection where
such infectlon induces production of detrimental Inflammetory cytokines and/or TNF, fungal .
meningitis, joint tissue demage, hyperplasia, pannus formation and bone resorption, psoriatic
arthritis, hepstic failure, bacterial meningitis, Kawasaki syndrome, myocardial inferction, ecute
liver failure, lyme disease, septic shock, cancer, trauma, end malaria,in @ mammal, comprising
administering-to @ mammal in need of such treatment or prevention an amount of 8 compound
according to clalm 1, or 8 pharmaceutically ecceptable salt or pro-drug thereof, thet Is effective
in treating or preventing such disorder or condition. , T

13. A method for |r.eating or preventing a disorder or condition that cen be trested or
prevented by antagonizing the CCR1 receptor in 8 mammal, comprising administering to @
mammal In need of such treatment or prevention an amount of 8 compound according to claim
1, or a pharmaceutically acceptable sall thereof, that is etfective in treating or preventing such
disorder or condition.

!
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NOVEL PIPERAZINE DERIVATIVES
Abstrect

A compound of the formula

@, 0, (R, (RY)
R v, N ‘
| Q

5  or the pharmaceutically acceptable salt therecf; wherein e, b, ¢, d, 8, ], R, R®, R®. end R" ere
as defined above useful to treat inflammation and other Immune disorders.
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