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Comprobante de pago de la tasa de presentacién de la solicitud.

Documento que acredita la existencla y representacién legal cuando el solictante sea persona
juridica.

Poderes, sl fuere el caso. Ver Expedlente No. 06-051744. Adjunto copla simple
Documento de ceslén del Inventor al solicitante o a su causante.

Declaradones.

Copla de |a solicitud Internacional. (Resumen, descripcién, relvindicaclones, dibujos).

Traduccién de la solicitud Interacional al castellano. (Resumen, descripclén, relvindicaciones,
dibujos).

Copla del examen preliminar intemacional efectuado por la Autoridad Intermmacional de Examen
Preliminar (IPEA).

Traduccién del examen preliminar internaclonal efectuado por la IPEA.
De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licenda o autorizacldn de uso de conodmientos
tradiclonales de las comunidades Indigenas.

De ser el caso, certificado de depésito del material bioléglco.

Arte final 12 x 12.

De ser el caso, Informacién sobre otras solicitudes de patente o titulos obtenidos en el extranjero
por el mismo titular o su causante, relaclonadas parcial o totaimente con la Invendén de esta
solicitud.

De ser el caso, modificaclones efectuadas a la solicitud Internacional.

Otros. Blsqueda Intermnacional
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@ Sollcito la conceslén de la patente,

NOMBRE:_CARLOS R. OLARTE

C.C.7297782.747 B4 T.P._74.295

Instrucclones para el diligenclamiento del presente formulario, ver reverso de esta pégina.
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TRADUCCION OFICIAL No. 05-223

Efectuada el dia 9 de diciembre de 2005, de un documento
escrito en Inglés, al cual para su identificacién se le
estampa el sello de Serglo Andrés Rueda Iglesias, Traductor e
Intérprete Oficial por Resolucién No. 0138 expedida por el
Ministerio de Justicia y del Derecho el 11 de febrero de 2002.

Traduccién de las Autenticaciones Notariales y subsiguientes
corresponcdientes a un Poder otorgado por PFIZER PRODUCTS,
INC., a Carlos R. Olarte y/o J. Ian Raisbeck y/o Ana Maria
Frieri y/o Juan Guillermo Moure y/o Natalia Castro,
documento este que viene en espailol, se explica por sl solo y
fue firmado por Grover F. Fuller, Jr. el 17 de noviembre de

2005 en Nueva York, Estados Unidos de América.

También en inglés y en espafiol viene Certificacién Notarial
mediante la cual se confirma el nombre y cargo de Grover F.
Fuller, Jr, asi como la existencia legal de la compafiia.
Dicha certificacién notarial estd firmada por Susan 2.
Killian, Notario Pdablico de Nueva York, cuyo cargo expira el
4 de octubre de 2008, segin consta en su correspondiente
sello notarial.

Suscrito y jurado ante mi el 17 de noviembre de 2005.

(Fdo.) Susan Z. Killian

SREI0 AKDAES REEDY EXTUNS
c.C

TRADUCTOR E .C7on%  AGIAL

ESPANGL - 1517 . - .
RESOLUION Ho. a3t ... b

JAROL
L Lund?

MIMISTERIO DE JUSTuad 1 1acd bil bwus



ESTADO DE NUEVA YORK - COMDADO DE NUEVA YORK No. 467518

El suscrito, Norman Goodman, Escribano del Condado y del
Tribunal Supremo del Estado de Nueva York, tribunal éste
provisto de sello por ley, por medio de este documento
certifico conforme a la ley ejecutiva del Estado de Nueva
York que Susan Z. Killian, cuyo nombre aparece suscrito en la
declaracién jurada o certificado de reconocimiento anexo,
desempeflaba en el momento de tomar el mismo, las funciones de
Notario Publico, en y para el Estado de Nueva York, estando
debidamente comisionado bajo juramento y habilitado como tal;
gue conforme a la ley en mi despacho obra un certificado de
su nombramiento con su firma autébgrafa; que conozco bien la
letra manuscrita de dicho Notario Piblico o he comparado la
firma que aparece en el instrumento anexo con la gque reposa
en los archivos de mi oficina, y ¢rec en conciencia que la

misma es auténtica.

EN FE DE LO CUAL, firmo de mi pufio y letra y estampo mi sello

oficial, el dia 22 de noviembre de 2005.

(Fdo.) Norman Goodman, Escribano del Condado y del Tribunal

Supremo del Estado de Nueva York.

SERGID ARDAES RUTHA 1215518
e.c.tr , 7T
TRADNCIGR E INTERPNETE OFICIAL
EIPARIAL - WWSLES 7 INGLET - £S5 ° WL
RECH UL 10N Po, O EMDE RZARENG | ) 2062
MIHISTERIO DL JUL Nisia ¥ DEL DENRECHD



APOSTILLA
(Convencién de La Haya del 5 de octubre de 1961)
1. Pais: Estados Unidos de América

El presente documento piublico

2. Fue firmado por: Norman Goodman
3. Que actud en su calidad de: Escribano del Condado
q, Lleva el sello del Condado de Nueva York

Se certifico:

5. En Nueva York, Nueva York

6. El 22 de noviembre de 2005

7. Por p;rte del Secretario de Estado, (Encargado) del
Estado de Nueva York

8. Bajo el Nimero NYC-10404952A

9. Aparece Sello del Estado de Nueva York

10. Firmado por: James Bizzarri, Secretario de Estado

Especial Encargado

Es traduccién fiel y completa efectuada por:

LEGIO ARDES RUEDS (GLESIAS

st L
J . ) THALGLTON E IHTRN GFLE ORGIAL
Sergio Andrés Ruedd Iglesias Fuefthon. - MGLES 7 17171 ES - £5PARGI,
G o dn OO M o3 MRTH 1 L RIGIE § ), 22
c.c. 80 424 * T-’ 3 de BogOté LoV DE HISTGIA Y D LERESHD
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Apostille

{Convention de La Haye du 5 Oclobra 1081)

Country:  United States of America
This public document
has been signed by Norman Goodman

acling in the capacity of County Clark
bears the seal/stamp of the county of New Yark

Certified

At New York, New York 6. the 22nd day of November 2005
by Special Deputy Secretary of State, State of New York

No. NYC-10404952A

Seal/Stamp 10. Signature

sw@;

James Bizzami
Spacial Deputy Secretary of State

OI1MSSREL { REV: 200)



COLOMBIA

OLARTERAISBECK

OLARTE RAISBECK & FRIERI LTDA.

Power of Attorney Poder
The undersigned, El suscrito,
PFIZER PRODUCTS INC.,
domiclled in domiicilisdo en

Eastem Point Road, Groton, State of Connecticut 06340, United States of
America

by meana of these presents heroby grants to Carlos
R. Olarte and/or J. Ian Raisbeck and/or
Ana Marfa Frieri and/or Juan Guillermo
Moure and/or Natalia Castro full and
sufficlent Power of Attomney to file, prosecute,
obtein, defend and enforce any and all of the
company’s Patents for Inventions, Utllity Models,
Layont-Designs (topographles) of Integrated
Cireuits, Indusirial Designs, Trademarks,
Advertlsing Slogans, Trade Names, Commercial
Emblems, Geographical Indicatlons, Protection of
Trade  Seerets, Obiainer's Certiflcates,
Copyrights, Reghiration of Domain Names,
Health Registrations, or any other Intellectual
property right in the Republic of Colombia, to
which end it empowers them to take. all sieps
necessary before any administrative or judicial
authority of any class for the oblects stated, to file
petitions, recourses, replies and oppositions, pay
taxes and annuities, request testimonies, receive
documents and securities, abandon: applications and
collect refunds. Sufficient power is hereby granted
to receive notifications on behalf of the Company, to
confer powers on those who are to represent the
company judicially and extrajudicially, to answer In
court in the matter of all claims and demands that
may be presented In connection with the objects
stated, giving them likewisc power to substitute these
presents and revoke such substitutions,

Signature/Firma:

Date/Fecha:

por medio del presente otorga 8 Carlos R.
Olarte y/o J. Tan Raisbeck y/o Ana
Maria Frierl y/o Juan Guillermo
Moure y/o Natalin Castro poder especial,
amplio y suficiente para presenter, tramitar,
obtener, defender y hecer respetar todas y
cuslquiern de las Patentes de Invencidn, Modelos
de Utllidad, Esquemas de Trazados de
Clrenitos Integrades, Disefios Industrinles,
Marcas, Lemas Comerciales, Nombres
Comerciales, Enseias Comerciales,
Denominsaclones de Origen, Protecclén de
Seecretos Empresarisles, - Certificados de
Obtentor, Derechos ds Autor, Reglitro de
Nombres de Dominlo, Registros Sanliarios, o
cualquier otro blen de propledad Intelectual de
I» compafifa en Ia Repiblica de Colomblas, a cuyo
cfecto los faculta para dar todos los pasas
necesarios ante cualquier autoridad sdministrativa
o judicial de cualquier jerarquis para cumplir con
lo encomendado, elevar solicitudes, recursos,
respucsins y oposicioncs, pagar impuestos y
anualidndes,  solicitar  testimonios, recibir
documentos y valores, desistir y percibir, Se
concede poder bastante para recibir notificaciones
a nombre de |a compaiifa, otorgor poderes a
quiencs vayun a representar a ln compsafifa judicial
y extrajudicialments, responder en juicio a todas
les reclumacioncs o demandas que por motivo de
1o encomendado se presentaren, déndoles
asimismo facultad pars sustituir el presente y
revocar dichas sustituciones.

PFIZ RODUCTS INC.,

By, ) ; ¢ g«@
Grover F. Fuller, Ir,

Vice President, Attomey-In- Fact

1] Newermbee 005

City,Country/Cindad,Pats:_New Yok, NY UcH

Warld Trade Cexter - Tarre A, Calle 100 No. 8A —37, Piso 10, Bogoté D.C., Colombia
Tel + 37 1 601-7700, Fax + 37 1 601-7799, g{ficeGolsteraisbeck.com, www.olarteraisheck.com
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preme Court of the Sctaté of
by law u scsl, Tl -

tate of ;New York, that

_Z_.;&.;’&?AA.. -

whose name ls mibseribed to the ennexed sffidavie, llepallllml. eerllﬁuu of scknowledgment or proof, wes at tha
tine of tahing the snme a NOTANY PUDLIC In snd for the State of New York duly commissfoned, swom and’
qualifiexd tu mee us suchy that pursusnt ¢o law, & commlusion or a :enlﬁuu ‘of hia cﬁtlnl u:h-rmer. with his
asutogingh signatuee hoe been bled In my offices that at the time of tsking such proof. scknowledgment or cath. he .
'll |Iul' suthorized to mke the yame) that | am well acquainted with th 'hlndwrlllnl of such N(."TARY PUBLIC
htlc pared the signsture on the snnexed st mment 'Id'l his llllﬂll'lllh slgnatuce deposited [n iy nﬁce. and
ve that such signsture L) periuine. .

IN WITNESS WHEREOF, 1 have Imuunlo sct my hand sfized mr official zeal this

*lnl.a of Hﬂ ank }
County of N £

L NORHAN OOODMAH County CI
Mew York, In snd for the uunl&n New Yotk,
DO MENEDY CERTIF pairanant o

FER PAID s:.nn -~ .‘{%V o 7[,'05

o

Cowely Clesk and Clerk nl the Cuboom- s M__ w1+ ~



OLARTERAISBECK

OLARTE RASEECK & FRIER] L.TDA.

Notarial Certification
On this date,
The undersigned Notary Public certifies:

1. That

Certificacion Notarial
En esta fecha,

¢l Notario Pdblico suscrito certifica:

1. Que

Grover F. Fulier, Ir.

of legal age snd domiciled in

mayor de edad y domiciliado

Street 150 East 42™ Streot

City_ N

State_ New York 10017-5612 USA

signed the foragoing document.

2. That the grantor haa executed the foregoing
document as Vice President, Attomey-In-Fact
of PFIZER PRODUCTS INC.

3. Thet PFIZER PRODUCTS INC,

having its principal place of business located in
Groton, State of Connacticut 08340,
United States of America

ia duly incorporated, is currently in existence, and
that the purposes for which the Pawer of Attorney is
granted are within the scope of its corporate
purpases.

4. That the grantor has the authority 1o exacute the
Power of Attornay and that his/her reproseniation is
logal.

suscribié el documento que anteceds.

2. Qus el otorganie ha suacrito ¢l referido
documento en su cardcter de

4. Que
con sede principal ubicada en

estd legalmente constituida, que tiene existencia
legnl vigenie y quo los propdaitas para los cuales
s otarga el poder o encuentra dentro de los que
comprenden su objeto social.

4. Qua el olorgante tiene Ia represcntacin par
sugcribir el poder, y que éstn es legitima

NOTARY PUBLIC (Signature): %MMQ, \QW

Plgina4da 3
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APOSTILLA

(Convencién de la Haya del 5 de Octubre de 1961)
Pais: Distrito de Columbia
Estados Unidos de América
El presente documento piblico fue firmado por: Albert L. Themes
Que actud en su calidad de Notario Publico del Distrito de Columbia
Lleva el sello de Albert L. Themes Notario Ptiblico del Distrito de
Columbia
Se certifico
En Washington D.C.
El 05 de mayo de 2006
Por parte del Secretario del Distrito de Columbia.
Bajo el Nimero 156176
Aparece el sello del Distrito de Columbia

Firmado por Patricia Elwood (Provisional).
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Por contraprestaciéon valiosa pagada a nosotros por PFIZER PRODUCTS

CESION

INC., sociedad constituida en virtud de las leyes del Estado de
Connecticut, Estados Unidos de América. cuya direccién postal completa
es Eastern Point Road, Groton, Connecticut 06340, Estados Unidos de
Amériea, 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 1Utii mejora en PROCEDIMIENTO DE
TRATAMIENTO DE RECHAZO DE TRANSPLANTES en cuanto respecta a la
Repiblica de Colombia, tal como se indica y describe plenamente en la
especificacion 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 esta cesion.

En fe de lo cual, firmamos de nuestro pufio y letra,

Ann Arbor, Ml 20 de febrero de Fdo) Paul Steven CHANGELIAN.
Lugar, fecha y firma — Paul Steven CHANGELIAN

Por el presente certifico que este es el documento original.

(Fdo) Sami Swadek 05/may/06

Suscrito y jurado ante mi, el 05 de mayo de 2006.

(Fdo.) ALBERT L. THEMES, Notario Plblico de Washington Distrito Capital,
cuyo cargo vence el 14 de junio de 2009, segiin consta en su
correspondiente sello notarial.

(Sello Oficial)



N

8

0,

‘ -
7
Apogstille
{(Convention de La Haye du 5 octobre 1961)
District of Columbia
Uniled States qf America

ALBERT L. THEMES
This public document has been signed by
NOTARY PUBLIC IN AND FOR THE DISTRICT OF COLUMBIA

acting in the capacity of

ALBERT L. THEMES, NOTARY PUBLIC IN AMD FOR THE
bears the seal/stamp of

DISTRICT OF COLUMBIA

CERTIFIED

at Washl.régton,' D.C.
5 MAY 2006

the day of

by Secretary of the District of Columbia
No. 196176

10. Signature

Do Elrend

Patricia Elwood (Interim)




CO-1
ASSIGNMENT

For valuable consideration paid to me (us) by PFIZER PRODUCTS INC. » corporation organized under the
laws of ihe State of Connecticut, United States of America whoae full post office address is Eastern Polnt
Road, Groton, Connecticut 06340, United States of Amaries, [ (we) do hereby sell and assign to the said
PFIZER PRODUCTS INC,, all my (our) right, title and interest in and to my (owr) invention for a ntw and
useful Improvement in METHOD OF TREATMENT OF TRANSPLANT REJECTION =5 far as the
Republic of Colombia is concerned, as fully set forth and described in the specification, and I {(we) do herehy
suthorize and request the Comzmissioner of Patents of Colombia to issue said parent to the said PFIZER

PRODUCTS INC. in sccordance with this assignment.

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

%éﬁ}m,m: -0 -06 P_@A B“ &#ﬂ
B, siguature - .
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ALBERT L. THEMES
INOTARY PUBLIC DISTRICT OF COLUMBIA
My Commission Explres lune 14, 2009
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Properly
Organization
International Burcau

(43) International Publication Date
7 July 2008 (07.07.2005)

>

PCT

Wy
iTa

[.

(10) International Publication Number

WO 2005/060972 A2

{51) International Puteni Classificailon:
AG1P 3706

AGIK 31/519,

(21) Inlernntional Applieation Number:
PCTAB2004/004034

{(22) International Fillng Date: § December 2004 (06.12.2004)

(25) Flling Langunge: English
(26) Publication Language: English
(30) Priority Duta:

60/531,180 17 December 2003 (17.122003) US

(71) Applicant (for all designated Stases exrept US): PFTZER
PRODUCTS INC. [US/US]; Bastern Point Road, Groton,
CT 06340 (US).

E

Invenior; and

(75 Inveptor/Applicont (for US onlyr CHANGELIAN,
Paul, Steven [US/US); Piizer Global Research & Devel-
opmant, Bastarn Point Road, Graton, CT 06340 (US).

(74) Agents: FULLER, Grover, F, Jr. et al.; c/o Lawrence,
Jacice, PhizerIne. MSR260-1615, Eastern Point Road, Gro-
ton, CT D340 (US).

(1) Designmicd Siaten (unless otherwise indicated, for every
kind of national protaction availabie)s AE, AQ, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH,CN,
€O, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, L,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, I8, JP, KB,
KQG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, IV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, FQ,
PH, PL, PT, RO, RU, 5C, SD, SE, 54, SK. SL. 8Y, TJ, T™,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.

{84) Designated States (unless otherwise Indicated, for every
kind of regional protection avallablel ARIPO (BW, GH,
(M, KB, LS, MW, MZ, NA, 8D, SL, Sz, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, T1, T™),
Barapesn (AT, BE, BG, CH, CY, CZ, DR, DK, BH, BS, F,
FR, GB, GR, HU, IE, 1S, IT, LT, LU, MC, NL, PL, PT, RO,
S, 81, SK, TR), OAPI (BF. B, CT, CG, CI, CM, GA, GN,
GQ, W, ML, MR, NE, SN, TD, TG).

Publlhed:
—  without internasional search report and 10 be republished
wpan receips of that repont

For two-lettar codes and other abbraviations, refor to the "Guld-
ance Notas on Codes and Abbraviations” appearing ct tha bagin-
ning of sach regular lssus of the PCT Gazeste.

(50 Thk: METHOD OF TREATMENT OF TRANSPLANT REIECTION

R' R

(57) Absiruct: A msthod of treating or preventing chronic organ transplant re-
jection comprising sdministering a compound of the formula (I) wherein R1, R?

and R? are as defined shova.

NYTN\__p? (N
1N/u ¥
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: Background of the Invention

This invention relates to a method of treating or preventing chronic, acute or
hyperacute organ (heart, iung, liver, kidney, pancreas, smal-intestine, uterus, joints,
bone marrow, limb, comea, skin) transplant rejection using pyrrolof2,3-dlpyrimidine
compounds which are Inhibitors of protein kinases, such as the enzyme Janus
Kinase 3 (hereinafter also refarred to as JAK3) in the treatment of the above
indication In mammals, especially humans, and the pharmaceutical compositions
useful therefor. .

JAK3 ls a member of the Janus family of proteln klnase'e'. Although the other
members of this famlly are expressed by essentially all issuss, JAK3 expresaion Is
imited to hematopoetic cells. This is conslstent with lis essential role In signaling
through the receptors for IL-2, IL-4, IL-7, IL-8 and IL-16 by non-covalent association
of JAK3 with the gamma chain common o these multichain receptors. XSCID
patient populations have been Identifled with severely reduced levele of JAK3 protein
or with genetic dafqul fo the common gamma chaln, suggesting that
Immunoeuppression should result from bilocking signaling through the JAK3
pathway. Animal studies have suggested that JAK3 not only plays a critical role In B
and T lymphocyte maturation, but that JAKS is consiitutively required to maintain T
cell function, Modutation of immune activity through this novel mechanism can prove
useful in the treatment of T cell proliferative disorders such as transplant rejection
and autoimmune disaases.

Summary of the Invention

The present Invention relates to a method of treating or preventing chronic
heart, lung, lver, kidney, pancreas, smalHntsstine, uterus, joints, bone marrow, limb,
comea and skin transplant rejection (allograft, xenograft) In a mammal, including a
human, comprising administering to sald mammal an amount of a compound of the
formula

R' R
1';: N R® |

or the pharmaceutically acceptable salt theraof; wherein.
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R' is a group of the formula
5

R‘\N,(CH,),

w
wheralnyls 0,1 0r2;

R* Is selectad from the group consisting of hydrogen, (C,-Cealkyl, (Ci-
Ce)alkylsulfonyl, (C>Ce)alkenyl, (C-Co)alkynyl wherein the alkyl, alkenyl and alkynyi
groups are oplionally substituted by deuterium, hydraxy, amino, trifluoromethyl, (C;-
Ca)alkoxy, (Cr-CeJacylaxy, (Cr-Celalkylamino, {(Cy-Celalkyl):amino, cyano, nitro, (Cr
Ca)alkenyl, (Cx-Ce)alkynyl or (C,-Cs)acylamino; or R* is (Cy-Cyo)cycloalkyl wherein the
cycloalkyl group [s optionally substituted by deuterjum, hydroxy, amino,
trifluoromethyl,  (Ci-Ce)acylaxy, (Ci-Gelacylamino, (Ci-Gy)alkylamino, ((Cs-
Ce)alkyl)zamino, cyano, cyano{Ci-Cy)alkyl, triflucromethyl(C-Ce)alkyl, nitro, nitro{C4-
Ce)alkyi or (C1-Ce)acylamino;

R® Is (C+Cy)heterocycioalkyl whersin the heterocycloalkyi groups must be
substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C+-Cg)alkyl,
(C+-Co)alkaxy, halo, (Ci-Ce)acyl, (Cr-Ce)alkylamino, amino(Ci-Co)atkyl, (Cy-Ce)alkoxy-
CO-NH, (Cs-Cy)alkylamino-CO-, (Cr-Cylalkenyl, (Cz-Ca) alkynyl, (Ci-Ce)alkylamino,
amino{Cy-Cylaikyl, hydroxy(Cs-Ce)alkyl, (C+-Cs)alkoxy(C,-Colalkyl, {Cy-Ce)acylaxy(C,-
Colalkyl, nitro, cyano(Ci-Cq)alkyl, halo(C,-Ce)alkyl, nitro(C,-Cs)alkyl, trifluoromethyl,
trifluoromethyl(Ci-Ce)alkyl, (Cr-Ca)acylamino, (C,-Ce)acylamino(C,-Ce)alkyl, (C:-
Ce)atkoxy(Cy-Co)acylamino, amino(Ci-Ce)dcyl, amino(Cy-Ce)acyl(Ci-Ce)alkyl, (Ci-
Cy)alylamino(C-Cy)acyl, ((C-Ce)alkyllamino(Cy-Celacyl, R¥R'"N-CO-0-, R"R"N-
CO-{Ci-Colalkyl, (Cr-Coaliky+-S(O), RR'™NS(O)n, RR™NS(O)n (C-Colaliyl,
R™S{0)n R™N, R™S(0)nR™N(C1-Co)alky! wherein m Is 0, 1 or 2 and R** and R™ are
each ndependently salectad from tydrogen of (Cy-Co)alkyl; or a group of the formula
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X CR'R™ T: R'
>{ (CR'R")./ ( L\( li‘)/( )d\ m./c f (Z),/

]
whereinals 0, 1,2 3 or4;

b, c, e, f and g are each Independently 0 or 1;

dis0, 1,2 0r3;

X s S(O), wherein n is 0, 1 or 2; cxygen, carbony! or ~C{=N-cyano)-;

Y Is S{O), wherein n Is 0, 1 or 2; or carbonyt; and

Z Is carbonyl, C{O)O-, C(O)NR- or S(O), whereinnls 0, 1 or 2;

R, R", R", R, R" and R" are each indepsndently selectad from the group
consleting of hydrogen or (C,-Cs)alkyl optionally substituted by deuterium, hydroxy,
amino, triflucromethyl, (Ci-Celacyloxy, (Ci-Ce)acylamino, (C,-Celaliylamino, ((Cy-
Celalkyl),amino, cyano, cyano(Cy-Celalii, trifluoromathyl(Cy-Ce)alkyl, nitro, nitro(C,-
Ce)alkyl or (Cy-Co)acylamino;

R' 18 cerbaxy, cyano, amino, oxo, deuterium, hydroxy, trifiuoromethyl, (Cy-
Calalkyl, trifluoromethyl(C,-Colalkyl, (Cr-Ce)alkaxy, halo, (Ci-Ca)acyl, (Cr
Ce)alkylamino, ((Cy-Ce)alkyl): amino, amino(Ci-Ce)alkyl, (C1-Cs)alkoxy-CO-NH, (Cy-
Calalkylamino-CO-, (Cr-Colatkenyl, {CxCe) alkymyl, {Cr-Ce)aliyiamino, hydroxy(C,-
Celalkyl, (Ci-Ce)alkoxy(Ci-Colalkyl, (Ci-Ce)acyloxy(Ci-Co)alkyl, nifro, cyano(Ci-
Colalkyl, halo{Ci-Colalkyl, nitro{C-Celalkyl, trifluaromethyl, trifluoromethyl(Cs-
Colalkyl, (Ci-Celacylamino, (Cy-Ce)acylamina(C,-Cilalkyl,  (Cy-Cy)aikoxy(Cy-
Ce)acylamino, amino(C;-Ce)acyl, amino(C-Ce)acyl{C+-Ce)alkyl, (C+~Co)alkylamino(C,-
Caacyl, ((Cr-Celalkyl)amino(Cr-Celacyl, RR*N-CO-0-, R*R"N-CO-{Cr-Cualkyl,
RC(O)NH, R™OC(O)NH, R™NHC(O)NH, (Cy-Co)alky-S(O)m, (C1-Co)alky-S(0)n-
(Ci-Co)alkyl, R™RNS(O)n RUR™NS(O)n (CiCodalkyl, R"S(O), R"™N,
R™S(0)R'°N(C,-Co)alky! whereln m 18 0, 1 or 2 and R' and R' are each
independently selected from hydrogen or (C~Ce)alkyl; .

R? and R® are each Independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, nitro, carbaxy, (CrGCyalkenyl, (Cs
Celelkynyl, trifluoromethyl, trifuoromethaxy, (GrCelalkyl, (Cr-Celalkaxy, * (Crr
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Cyo)cycioalkyl whersin the alkyl, alkoxy or cycloalkyl groups are optionally substittued
by one to three groups selected from halo, hydroxy, carboxy, amino (Cy-Ce)alkyithio,
(Cr-Gilalkylamino, ((C,-Cy)alkyl}amino, (GeColheteroaryl, (Cr-Celheterocyciostkyl,
(Cs-Ce)oycloalkyl or (CeCio)ary’; or R* and R are each independently (Cs-
Cro)cycloalkyl, (Cs-Cro)cycloalkaxy, (C:-Celalkylamino, ((Ci-Ce)alicyl:amino, (Ce-
Ciojarylamino,  (Cr-Celalkyithlo, (CeCro)aryithio, (Ci-Ce)alkylsulfingl, (Co-
Cioarylsuffinyl, (Ci-Co)alkylsulfonyl, {Cs-Ciolaryisulfonyi, (C,-Ce)acyl, (C;-Cy)aiioxy-
CO-NH-, (C1-Cs)alkyamino-CO-, (Cs-Co)heteroaryl, (CeCq)heterocycioalkyl or (Cs-
Cio)aryl whereln the heteroaryl, heterocycloalkyl and aryl groups are optionally
substiuted by one to thres halo, (Ci-Ce)alkyl, (C1-Ce)alky-CO-NH-, (C;-Cy)alkoxy-
CO-NH-, (C1-GCy)alkyl-CO-NH~Cs-Colalkyl, (C1-Co)alkoxy-CO-NH-(C;-Cp)alkyl, (Cy-
Ce)alkoxy-CO-NH-C,-Cq)alkaxy, carbaxy, carboxy(C-Ce)alkyl, carbaxy(C-Colalkaxy,
benzyloxycarbonyl{C-Cealkaxy, (C,-Ca)alkoxycarbonyl(C,-Ce)alkoxy, (Ce-Ciolaryl,
amino,  emino(C-Colalkyl,  (Ci-Cslelkaxycarbonylamino,  (Ce-Cro)aryi(Cr-
Ce)alkoxycarbonylamino, (CrColalkylamino,  ((C+-Celalkylamino,  (Cr-
Ce)alkylamino(Cy-Ce)alkyl, ((C+-Cs)alkyl):amino(Ci-Cs)alkyl, hydroxy, (C,-Co)alkaxy,
carboxy, carbaxy(Ci-Ce)alkyl, (Ci-Celatkoxycarbonyl, (Ci-Celalkoxycarbonyl(Cr-
Cialkyl,  (Ci-Colalkaxy-CO-NH-,  (C;-Colalikyt-CO-NH-,  cyano, (Cs
Cohelerocycloaliyl,  amino-CO-NH-,  (C-Colalkylamino-CO-NH-,  ((Cr-
Celalkyl).amino-CO-NH-, (Cs-Cro)arylamino-CO-NH-, (Cy-Cq)heteroarylamino-CO-
NH-,  (C4-Cqlalkylamino-CO-NH-(C-Colalkyl,  ((Cy-Ce)alkyl)2amino-CO-NH-{(C;-
Ca)aliyl, (Ce-Cio)arylamino-CO-NH-{C1-Gy)elkyl, {Cs-Co)heteroarylamino-CO-NH-{C;-

c’hlkyll (c.,-c.)alkyllulfonyl, (Q-Ghlmsuwﬂmlm- (cf'
Cu)alkylsutfonylamino(Cs-Celalkyl,  (Ce-Crolarylsutfonyl, (Ce-Cioaryisuifonylamino,
(Ce-Cro)arylsulfonylamino{C+-Cy)aliyl, (Cr-Calalkylsulfonylamino, Cr-

CaJalkylsulfonylamino(Cs-Ce)alkyl, (Cs-Co)heteroaryl or (Cr-Cy)hetarocycioalkyl;

‘gffective In treating such a condition.

The danor source for the methods of the present Invention can be a (a) living-
related, (b) living-unralatad or (c) cadaveric person.

The present Invention also relatss fo the pharmaceutically acceptable acld
addition salts of compounds of the formula |. The acids which are used to prepare the
phammaceutically acceplable acld addition salts of the aforementioned base
compounds of this invention are those which form non-toxic acid addition salts, Le,,
salis conisining pharmacologically” acceptable” anlons; such as the -hydrochioride,
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hydrobromide, hydrolodide, nitrate, sulfate, bisulfats, phosphats, acid phosphate,
acetata, lactate, citrate, acld cltrate, tarirats, bitartrate, succinate, maleats, fumarate,
gluconate,  saccharate, benzoate, meihanesulfonats,  ethanesulfonats,
benzenesutfonats, p-inluenesuffonate and pamoate Le.
1,1-methylene-bis~(2-hydroxy-3- naphthoate)jsalts.

The Inverttion also relates o base addiion salts of formula 1. The chemical
bases that may ba used as reagents to prepare pharmaceutically acceptable base
salts of those compounds of formula | that are acidic In nature are those that form non-
toode base salty with such campounds.  Such non-toxde base salts include, but are not
limited to those derived from such pharmacologically acceptable cations such as alkall
metal cations (e.g,, potassium and sodium) and alkafine sarth metal cations {8.g.,
calcium and magnesium), ammonium or water-soluble amine addition salts such as N-
methyiglucamine-{megliumine), and the lower alkanolammonium and other base salls
of pharmaceuticsily accaptable organic amines.

The term “alky”, .ae used herein, unless otherwise Indicated, includes saturated
mongvalent hydrocarbon radicals having straight or branched moleties or combinations
thereof.

The tarm “alkoxy”, as used hereln, Includes O-alkyl groupe whersln “alif” Is
dsfined above.

The term "halo”, as used herein, unless otherwise indicated, includes fluoro,
chioro, bromo or ledo.

The compounds of this Invenion may contaln double bonds. When such
bondsaropruerlt.meoompoum:ofﬂwlnvmﬂonmdstasdazandm
configurations and as mixtures thereof. -

Uniess otherwise Indicatad, the alkyl and alkenyl groupa referred to hereln, as
wall as the alkyl moleties of other groups referred to herein (8.4, alkaxy), may be fnear
or branched, and they may alsc be cyclic (a.9,, cyclopropyl, cyciobutyl, cyciopentyl,
cyclohexyl or cycloheptyl) or be finear or branched and contain cyclic moleties. Unless
otherwise Indicated, halogen Includes fiuorine, chiorine, bromine, and lodine.

(CrCy)Hetorocycloalkkyl when used herein refers fto pymollding,
tetrahydrofuranyl, dihydrofuranyl, tetrahydropyranyl, pyrenyl, thiopyranyl, aziridinyl,
oxranyl, methylenedioxyl, chromenyi, leoxazolidinyl,  1,3-cazolidin-3-yl,
isothlazolidinyl, 1,3-thiazolidin-3-yi, 1,2-pyrazolidin-2-yi, 1,3-pyrazolidin-1-yi, piperidinyl,
thiomorpholinyl, - 12-tetrahydrothiazin-2t, --  1,3-letmhydrothlazin-3-yi,
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tetrahydrothiadiazinyl, morphalinyl, 1,2-tetrahydrodiazin-2-yi, 1,3-tetrahydrodiazin-1-y,
tetrahydroazspinyl, piperezinyl, chromenyl, sic. One of ordinary skill in the art wifl
understand that the connection of sald (Cx-Ce)heterocycloalkyl rings Is through a
carbon or a sp® hybridized nitrogen hetercatom.

(C-Cs)Heteroaryl when used herein refers to furyl, thienyl, thiazolyl, pyrazolyl,
isothlaxolyl, oxazolyl, Isoxazolyl, pyrrolyl, iriazolyl, tetrazolyl, Imidazolyl, 1,3,5-
oxadlazolyl, 1,24-oxadlazolyl, 1,2,3-madlezolyl, 1,3,5-thladiazolyl, 1,2,3-thiadiazniyl,
1,2,4-hiadiazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, 1,2,4-triazinyl, 1,2,3-irlazinyi,
1,3,5-tlazinyl, pyrazolof3,4-bipyridinyl, cinnofinyl, pteriding, purinyl, 8,7-dihydro-56H-
[1)pyrindinyl, benzofbfthiophenyl, 5, 6, 7, 8-tstrahydro-quinolin-3-yi, benzomzol,
benzothiazolyl, benzisothlazolyl, benzisoxarolyl, benzimidarolyl, thianaphthenyl,

- Isothlanaphthenyl, banzofuranyl, lsobenzofurenyl, iscindolyl, indolyl, indolizinyl,

Indazolyl, lsoquinolyl, quinoly, phthalazinyl, quinoxaiiny!, quinazolinyl, benzoxazinyt:
etc. One of ordinary skiii in the art wilt understand that the connection of sald (Cs-
Cs)heterocycloalkyl rings ls through a carbon atom or a sp® hybridized nitrogen
heteroatom.

(Ce~Cyo)aryl when used herein refers to pheny! or naphthyl.

Compounds of formuia (I) may be administered In & phameaceutically
accepiable form sither alone or In combination with one or more addltional agents .
which modulate & mammeilan immune systam or with antinflammatory agents. These
agents may Incdude but are not Imitad to cyclosparin A (8.g. Sandimmune® or
Neoral®, rmapamycin, FK-508 (tacrolimus), lefimomide, deaxyspargualin,
mycophenolate (e.g. Cslicept®), azathloprine (e.g. Imuran®), daclizumab (e.g.
Zenapax®. OKT3 (e.g. Orthocione®), AtGam, aspiin, acetaminophen, buprofan,
naproxsn, plroxicam, and antinflanmatory sieroids (e.g. predniscione or
dexamethasone). These agents may be administered as part of the same or separate
dosage forms, via the same or different routes of administration, and on the same or
dffferent adminletration echedules acconding o standand pharmaceutical practice.

The compounds of this Invention indude all conformational Isomers (e.g,, cis
and trans lsomers. The compounds of the present invention have asymmetric
centers and therefore exiet In different enantiomeric and dlastereomeric forms. This
invantion relates to the use of all oplical lsomers and stereclsomers of the
compounda of the present Invention, and mbdures thereof, and fo all pharmaceuticsl

compositions and misthods of treatment that may empioy or contain them. 1in thls- -
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regard, the invention Includes both the E and Z configurations. The compounds of
formule | may elso exist as tautomers. This invention relates to the use of all such
tautomers and mixtures thereof.

This Invention asiso encompasses pharmeceutical compositions contalning
prodrugs of compounds of the formula I. This invention also encompaasas mathads
of treating or preventing disorders that can be treated or prevented by the inhibition
of protein kinases, such as the anzyme Janus Kinase 3 comprising administering
prodrugs of.compounds of the fonmeta |. Compounds of formula | having free amino,
amido, hydroxy or carboxylic groups can be converted Into prodrugs. Prodrugs
include compounds wherein an amino acid rasidue, or a polypepiide chain of two or
more (e.g., two, three or four) amino acld residues which are covalently jolned
through peptide bonds to free amino, hydroxy or carboxylic acid groups of
compounds of formula I. The amino acid residues Include the 20 neturally occurring
amino aclds commonly designated by thres letter symbols and also include, 4-
hydroxypraline, hydroxylysine, demoaine, isodemosine, 3-methyihistidine, norviln,
beta-alanine, gamma-aminobutyric acid, citrulline, homocysteine, homoserine,

=c:mlﬂ'llno and methioine sulfone. Prodrugs slso Include compounds wherein
carbonates, carbamates, amides and alkyl esters which are covalently bonded to the
abave substituents of formula | through the carbonyl carbon prodrug aidechaln.

Preferred methods of the prasent invention Include compounds of formuta |
whereinals0; bis 1; Xis carbonyl; cls 0; dis 0;e e 0; fla Q;and g ls 0.

Other preferred methods the present invention Inciude compounds of formula
Iwherelnals 0; bls 1; Xis carbonyl; cia 0; dis 1, @18 0;fle 0, and g Is 0.

Other preferred methods the present invention include compounds of formula
iwhereinals O; bls 1; Xis carbonyl; cls 1;dis 0; 018 0;fis 0; and g s 0.

Other preferrad methoda the present Invention Include compounds of formuta
Iwherelnals O; bis 1; X Is ~C(=N=cyano); cls1;dis 0; eI 0; fIs O;and g Is 0.

Other preferred methods the present invention Include compounds of formula
IwhereinalaO;bls 0;cls0;d s 0; e ls O; fis 0; g Is 1; and Z is ~C(0)-O-.

Other preferred methods the present Invention include compounds of forrmia
iwhereinals O;bis 1, X8 S(O)ynis 2;cls0;dla0;0is0;fls 0;andgis 0.

Other preferrad methods of the present Invention include compounds of

.. Tormula i wherelnaisO;bis 1; XIs S(O)unis2,cis0;dis 2 ala0;fis 1, gls {;

and Z Is carbonyl. o N
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Other prefemed methods of the present invention Include compounds of
formula Iwhereinais O; bis 1, X6 S(O)unle 2, cle0;dIs 2,08 0;fis 1;and g Is
Q.

Other preferred methods of the present invention inciude compounds of
formula | wherelnais O; b is 1; X Is carbonyl; cis 1;d1s0; e ls 1; Y18 S{O)u nla 2;
Is0;andgls 0.

Other preferred methods of the present Invention include compounds of
formula | wherein a ls 0; bls 1; Xis 8{(O);; nis 2;cls 1;d s 0;els 0;fis0;and g ls
0.

Other preferred methods of the present Invention Include compounds of
formula I whereinals 1; bis 1; X s carbonyl; cls 1, dIs 0; e Is 0; fIs 0; and g is 0.

Other prefemed methods of the presant invention include compounds of
formula | wherainals O; bls 1; Xls §{(O): cls 0;dis 1;0l86 1; YIa S{O):nis 2; fls
0;and gls 0.

Other preferred methods of the present Invention Include compourds of
formula | whereinals O; bis 1; X8 S{O): cls 0;dis1;els 1; YIs S(O)s nis2; {18
f.andgis 0. '

Other preferred methods of the present invention include compounds of
formula I whereinals O;bis 1; Xis oxygen; cls 0; dis 1;els 1, YIis S(O): nls 2; f
Is1;andgls 0.

Other preferred methods of the present invention _Indude compounds of
formula | wherelnals O; bis 1; Xisaxygen; cis 0;dis 1;8i8 1, YIs S(O)s nis 2; {
ls0;andgls D.

Other preferred methods of the present Invention include compounde of
formula | whereina ls 0; b is 1; X is carhonyl; cis 1;d Is 1; e s 1; Y Is S(O)y; fIs 0;
andgls 0.

Other preferred methods of the present invention Include compounds of
formula Iwhereinals O;bis 1; Xle carbonyl; cls 1; dis 1;8ls1; YIs S(O)unia 2; f
let;andgls 0.

Other preferred methods of the present invention include compounds of
formula | wherein R' Is cyano, tifluoromsthyl, (Cy-Ce)alkyl, trifluoromethyl(C,-
Co)alkyl, {Ci-Ca)alkylamino, ({Ci-Ce)alkyll:amino, (Cx-Celalkyryl, cyano(Cs-Ce)alkyl,
(C4-Ca)alkyl-S{O),, whereinmia 0, 1 or 2.
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Spedific preferred methods of the present invention include compounds of
formula | wheraln sald compound ls selected from the group conslsting of:
MethylH4-methyt-1-{propane-1-sutfonyl)-piperidin-3-yl]-(7H-pyrrolo[2,3-
dipyrimidin<4-yi}-amine;
4-Methyl-3-{methyl-{7TH-pyrrolo[2,3-d]pyrimidin-4-yi)-amino]-pipearidine-1-
carboxylic acid methyl ester;
3,3,3-Trifluorc-1-{4-mathyl-3{methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl)}-amino}-
piperidin-1-yi}-propan-1-one;
4-Methyl-3-{mathyt-(7H-pyrrolo[2,3-d]pyrimidin-4-yi}-eaminal-plperidine-1-
carboxylic acki dimethylarnide;
({4—Meﬂ\yl-3-[meﬂ1vl-(7H-pvm|0[2.3d]PWmldln-4-lemlno]-Plpeﬂdh°-1-
carbonyl~amino)-acstic acld ethyl ester;
3-{4-Msthy-3-[methyl-(7H-pyrrolo[2, 3-d]pyrimidin-4-yl)}-aminoj-piperidin-1-yi}-
3-oxo-proploniirile;
3,3,3-Trifluoro-1 -{4—maﬂ1yl-3-{meﬂ1yl—(5—maﬂwl—7H-pynolo[2.3—d]pyrlmldln-4—
yi}-amino}-piperidin-1-yi}-propan-1-one;
1-{4-Methyl-3-{methyl-(7H-pyrrolof2, 3-dlpvrlmldln-4-vl)-ﬂmln01-plpeﬂdh-1-vﬂ-
but-3-yn-1-one;
1-{3-{(5-Chloro-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-methyl-aminc}-4-methy-
plperidin-1-yi}-propan-1-one;
1-{3-{(5-Fluoro-7H-pymolo[2,3-d]pyrimidin-4-yi)}-methyl-amino}-4-msthyl-
plperidin-1-yi}-propan-1-ons;
N-cyano-4-methyi-3-{methyl-(7H-pyrrolo{2,3-djpyrimidin-4-yi}-amino]-N'-
propyl-piperidine-1-carboxamidine;
N-cyano-4,N',N'-Trimathyl-3-{methyl~{7H-pyrmoio[2,3-dlpyrimidin-4-yi}-aminol-
piperidine-1-carboxamidine;
MethyH(SR,4R)-4-mathyl-1-(propane-1-suifonyl)-piperidin-3-yij-(7H-
pyrolaf2,3-dlpyrimidin4-yl)-amine;
(3R,4R)-)}-4-Methyl-3-{methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-aminc}-
piperidine-1-carboxylic acld methyl ester;
3,3,3-Trifluoro-1-{(3R,4R)-4-methyl-3-imethyl-(7H-pyrrolof2,3-d]pyrimidin-4-
yi}-amino}-piperidin-1-yf}-propan-1-one;
(3R 4R)-4~Meﬂ1v1-3-lmeﬁw\-ﬂ“-pwo|0lz.3-dlwﬂmldh+vlhmln°]-
piperidine-1-carboxyfic acld dimatfiylemide;  *~ -
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{(3R/4R)-4-Methyl-3-{methy-{7H-pyrroio[2,3-d]pyrimidin-4-yl)-amino}-piperkilne-
1-carbonyl}-amino)-acetic acid ethyl ester;

3+{(3R,AR)}-4-Methyl-3{methyl{7H-pyrrolo[2,3-d]pyrimidin-4-yi}-amino}-
plpsridin-1-yl}-3-oxo-propionitrile;

3,3,3-Trifluoro-1-{{3R,4R)-4-msthyl-3-{methyl{5-methyl-7H-pyrrolof2,3-
djpyrimidin-4-yi}-amino]-piperidin-1-yi}-propan-1-one;

1-{(3R4R)4-Methyl-3-{methyl{7H-pyrrolo[2,3-d]pyrimidir-4-yi)-amino}-
plperidin-1-yi}-but-3-yn-1-one;

14{(3R.4R)-3-{{5-Chloro-TH-pyrrolof2,3-d]pyrimidin-4-yl)-methyl-amino}-4-
methyl-plperidin-1-yi}-propan-1-one;

1-{(3R,4R)-3-{(5-Fluoro-7H-pymolo[2,3-d]pyrimidin-4-yi}-methyl-amina]-4-
methylpiparidin-1-yi}-propan-1-one;

(3RA4R)-N-cyano-4-methyl-3-{methyi-(TH-pyrroio[2, 3-dJpyrimidin-4-yi}-amino}-
N'-propyi-plperiiine-1-carboxamidine; and

(3R ,4R)-N-cyano-4,N',N'-Trimethyl-3-Imethyl-(7H-pyrrolof2,3-d]pyrimidin-4-
yi-aminol-piperidine-1-carboxamidine.

The prasant invention relates to a mathod of treating or preventing acute or
hyperacute heart, lung, liver, kidney, pancreas, small-intestine, uterus, joints, bone
marrow, limb, comea and akin transplant rejection (aliograft, xenograft) in a
mammal, Including a human, comprising administering to sald mammal an amount of
a compound of the formula

R’ R?
=
'H\N/ N |

or the pharmacsutically acceptable salt thereof, whereln
R'ls a group of the fornula

RE
e
R\~ (CHa)y

"
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R’ is selected from the group tonsisting of hydrogen, (C,-Cs)alkyl, (Ci-
Colalkylsulforyl, (Cz-Cejalkenyl, (C-C)alkynyl wherein the alkyl, alkeny! and alkynyl
groups are optionally substituted by deuterium, hydroxy, amino, trifluoromethyl, (Cs-
Cyjalkoxy, {Cs-Ce)acyloxy, (C+-Ce)alkylamino, ((C+-C)alkyl);8mino, cyano, nitro, (C~
Ca)atkenyl, (CrCe)alkyny! or (C1-Co)acylamino; or R* Is (C5-Cyo)cycloalkyl whevein the
cycloalkyl group & oplionally substiuted by deuterium, hydroxy, amino,
tifluoromethyl, (Cr-CeJacyloxy, (Ci-Celacylamino, (Cy-Cealkylamino, {(Cs-
Colalkyl),;amino, cyano, cyano(C+-Colaliyl, trifiuoromethyl(C,-Ce)aliyi, nitro, nitro{C-
CaJalkyi or (Cy-Ceacylamino;

R® Is (CCy)hsterocycloalkyl whereln the heterocycloaliyl groups must be
substitited by ona to five carboxy, cyano, amino, deuterium, hydroxy, (C,-Ce)alkyl,
(C+-Co)alkoxy, halo, (C,-Celacyl, (Ci-C)aliylamino, amino(C,-Cy)alkyl, (Cy-Co)alkoxy-
CO-NH, (Cy-Cplalkylaming-CO-, (CrColalkenyl, {(C-Ce) alkynyl, (Ci-Ca)aliylamino,
amino(Cy-Ce)alkyl, hydroxy(C:-Cslaliyl, (C1-Colalkoxy(Cr-Colalkyl, (C+-Co)acyloxy(C,-
C)alkyl, nitro, cyano(C,-Cealkyl, halo{C,-Cylalkyt, nitro{C,-Cy)alkyl, triflucromathyl,
trifluoromathyl(C,-Ce)alkyl, (Ci-Celacylamine, (Cy-Ce)acylamino(C,-Colalkyl, (Ci-
Ca)alkoxy(Cs-Co)acylamino, amino(CCelacyl, amino{Cy-Celacyl{Cy-Co)alkyl, (Cr-
Cualkylamino(Cy-Ce)acyl, ((Cr-Celelkyl}amino(Cy-Cylacyl, R"“RN-CO-0-, R"R"N-
CO{Cr-Celalkyl, (Ci-Colalkyl-8(O), R™R'NS(O)n, RR™NS(O)n (Ci-Calalieyl,
R™S(0) R"N, R™¥S(0),R"™N(C,-Cs)alkyl wheraln m ia 0, 1 or 2 and R'® and R™ are
each independently selected from hydrogen or (C,-Ce)alkyl; ar a group of the formuta

s

(CRR"),
c

wheralnals0,1,2,30r4;

b, ¢, e, f and g are each Indepandently 0 or 1;

dis0,1,2,0r3;

X Is S{O), wherein n ls 0, 1 or 2; axygen, carbonyl or —C(=N-cyano)~:
Y is S(O), whereln nis 0, 1 or 2; or carbonyl; and

Z Is carbonyl, C(0)O-, C(O)NR- or §(0), whereln'n la 0, 1 or 2;

S\
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R’ R', R%, R®, R and R" are each Independently selectad from the group
consisting of hydrogen or (C,-Ce)alky! optionally substituted by deuterium, hydroxy,
amino, trifiuoromethyl, (Ci-Ce)acylaxy, (Ci-Ce)acylamino,: (Cy-Colaliylamine, ((Cs-
Ce)alkyl),;amino, cyano, cyano(Cr-Ce)alkyl, triflucromethyl(Ci-Ce)aliyi, nitro, nitro(Cy-
Ce)alkyl or (C+-Co)acylamino;

R ig carbaxy, cyano, amino, oxo, deuterium, hydraxy, trifiucromethyl, (C,-
CaJalkyl, triffuoromsthyl(Ci-Celalkyl, (Cy-Ca)alkoxy, halo, (Ci-Calacyl, (Cr
Ca)alkylamino, {{C+-Ce)alkyl). amino, amino(Cs-Ce)alkyl, {C:-Celalkaxy-CO-NH, (Cy-
Ca)alkylamino-CO-, (Cr-CyJalkenyl, (CrCq) alkynyl, (Cy-Cylalkylamino, hydroxy(C,-
Coalikyl, (Ci-Co)alkoxy(Ci-Celalkyl, (Ci-Co)acyloxy(Ci-Ce)alkyl, nitro, cyano{Ci-
Celalkyl, halo{Ci-Colalicyl, nitro(Cr-Celalkyl, tifluoromethyl, tifiuoromethyl(Cs-
Celalkyl,  (Ci-Colacylamino,  (Cy-Celacylamino(Ci-Colalkyl,  (Ci-Co)alioxy(C,-
Ce)acylamino, amino(C-Ce)acyl, amino(C,-Ce)acyl(C,-Ce)alkyl, (C1-Cy)alkylamino(C,-
Celacyl, ((Cr-Calalkyl)amina(Cr-Colacyl, R™R'N-CO-0-, R'R"N-CO-(C:-Culalkyl,
R'C(ONH, R™OC(O)NH, R NHC(O)NH, (Cr-Co)alkylS(O)m (C1-Co)alkyl-S{O)u-
(Cr-Coalikyl, RR“NS(O)n, RR'NS(OM (CiCoalkyl, RUS(O)a R™N,
R¥S(0)uR™N(C1-Co)alkyl whereln m Is 0, 1 or 2 and R"™ and R™ are each
Independently selected from hydrogen or (Cy-Cs)alkyl;

R? and R® are each Independently selscted from the group consisting of
hydrogen, deuteriumn, amino, halo, hydoxy, -nitro, carboxy, (CrCs)alkenyl, (Cx-
Ceo)alkynyl, trifluoromethyl, trifiuoromethoxy, (Ci-Celalkyl, (Cy-Coalkoxy, (Cs-
Ci)cycloalkyl whereln the alkyl, alkoxy or cycioalky! groups are optionally substitiued
by one to three groups selacted from halo, hydroxy, carboxy, amino (C-Celalkylthio,
(Cy-Cy)alikylamino, ((Ci-Co)alkyi}amino, (Cs-Ci)hetercaryl, (CrCeheterocycloaliy,
(CrCu)cycloalkyl or (CeCrodaryl; or R* and R? are each Indepandenty (Cy
Cuojcycloalkyl, (CsCro)oycloalkoxy, (Cr-Ce)alkylamino, ((Cs-Celalkyl):amino, (Cy-
Cpjarylamino, (Cy-Celatkyithio, (CeCro)anvithio, (Ci-Celalkylsulfinyl, (Cy-
Cuojaryisulfinyl, {C,-Cs)alkylsulfonyl, (Ce-Cro)arylsuifonyl, (Ci-Ce)acyl, (Ci-Ce)alkoxy-
CO-NH-, (C-Colalkyamino-CO-, (Cs-Ce)hetaroaryl, (Cx-Coheterocycioalkyl or (Ce-
Ciojaryl whereln the heteroaryl, heterocycloalkyl and aryl groups are optionally
substituted by one to three halo, (C-Ca)alkyl, (Ci-Ce)aliyl-CO-NH-, (C;-Ce)alkoxy-
CO-NH-, (C;-Ca)alky-CO-NH-{Cs-Ca)ulkyl, (Ci-Co)alkoxy-CO-NHH{C,-Co)alkyl, {Cs-
Ca)alkoxy-CO-NH-(C1-Cealkoxy, carboxy, carboxy{C:-Ce)elkyl, carbaxy({C;-Ce)alkoxy,
benzyloxycarbonyl(C+-Ce)alkoxy, (Ci-Ca)alkoxycarbonyl(Cr-C)alkoxy, (Ce-Cio)ary,
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emino,  amino(Ci-Celaliyl,  (Cr-Golalkaxycarbonylemino,  (Ce-Ciodaryl(C:-
Coalkoxycarbonylamino,  (Cr-Cojalkylamino,  ((Cr-Colalkyl)amino,  (Ci-
Colalicylamino(Cy-Cylaliyl, ({Cr-Calelkyl)amino(Cr-Colalicyl, hydroxry, (Cy-Cuelkoxy,
carbaxy, carboxy(Cy-CaJalkyl, (Ci-Celalkoxycarbonyl, (Ci-CaJalkoxycarbonyl(Cs-
Coalicl,  (Cr-Coalkoxy-CONH-,  (Cr-Colaliy-CO-NH-,  cyano,  (Cr
Colheteracycioalikyl, ~ amino-CO-NH-,  (Cy-Co)alkylamino-CONH-,  ({Cy-
CoJalkyl):amino-CO-NH-, (Co-Cu)arylamino-CO-NH-, (Ce-Codheteroarylamino-CO-
NH-,  (C-Celaliylamino-CO-NHHC-Colalkyl,  ((Cr-Colalkyl)2aminc-CO-NH-(Cy-
Celelkyl, (Cy-Cro)arylamino-CO-NH-(C -Celalkyl, (Ce-Ca)heteroarylamino-CO-NHH{(Cy-

Colalkyl, (Cr-Ce)alkylautfonyl, (C-Co)alkyisulfonylamino, (C:-
GCelalkylsulfonylamino(Ci-Ca)eliyl,  (Cy-Cro)arvisulfonyl, (Ce-Cio)arylsulfonylamino,
(Ce-Crolarylsulfonylamino(Cy-Co)alkyl, (Cr-Celalkytsuifonylamino, (Cr-

Ce)alkylaulfonylamino(C,-Ce)alkyl, (C5-Cs)heteroaryl or (C--Ce)heterocycioalkyl;
effective In treating auch a condition, _

The present Invention also relates to a pharmaceutical compaosition for
treating or preventing chronic heart, lung, liver, kidney, pancreas, smalHntestine,
utarus, joints, bone marrow, limb, comea and skin transplant rejection in 8 mammal,
including a human, comprising an amount of a compound of the formula

R' R

'ﬂ\\ N\ R? {
2

N

or the phamaceutically acceptable salt thareof; wherein

R' Is a group of the formula
RS
R (cﬁ )
\N/ 2 y

u
whereinyis 0,1 0r2;

R* Is selected from the group consisting of hydrogen, (C,-Cgalkyl, (Cs-
Ca)alkylsulfonyl, (Cx-Cs)alkenyl, (CxCe)alkynyl wherein the alkyl, alkenyl and alkynyl
groups are o_pﬂonally substituted by deuterium, hydroxy, amino, friflucromethyl, (Cy-
Ca)alioxy, (Cr-Celacylaxy, (Cr-Calalkylarmino, (C1-Celalkyl):amino, cyano; nird, (Cx*
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Co)alkanyl, (CrColalkynyl or (Ci-Ca)acylamino; or R* is (Cs-Cro)cycloaliyl wherein the
cycloaikyl group is optionally substited by deuterium, hydroxy, amino,
trifluoromethyl,  (Ci-Ca)acyloxy, (Ci-Ceacylamino, (Ci-Colalkylamino, ((Ci-
Ce)alkyl).amino, cyano, cyano(Cr-Cealkyl, trifluoromethyi(C,-Celalkyl, nitro, nitro{Cy-
Ca)alkyl of {C+-Ce)acylamino;

R® Is (CzCo)heterocycioalkyl wherein tha hetsrocycloalkyl groups muat be
substituted by one to five carboxy, cyano, emino, deutsrium, hydroxy, (Ci-Ce)alkyl,
(Cr-Ca)alkoxy, halo, {C-Ce)acyl, {C,-Ce)alkylamino, amino(Cy-Celalkyl, (Ci-Ce)alkaxy-
CO-NH, (Cy-Csalkylamino-CO-, (CxrColalkenyl, (CrCs) alkynyl, (Ci-Colalkylamino,
amino(C,-Cy)alkyl, hydroxy(C,-Ce)alkyl, (C-Ce)alkoxy(C:-Ce)alkyl, (Ci-Ce)acyloxy(C:-
Celalkyl, nifro, cyano(Cy-Celalleyl, halo(C:-Celalkyl, nitro(C-Cealkyl, triffuoromethyl,
trifiuoromethyl(C1-Ce)aliyl, (Ci-Coacylamino, (Ci-Coacylamino(Cy-Celalkyl, (Ci-
Ca)alkoxy(C-Co)acylamino, amino(Cy-Celacyl, amina{C-Ce)acyi(C-Colalkyl, (Ct-
Ca)alkylamino{C-Ce}acyl, ({Ci-Crlelkylamino(Cr-Cy)acyl, R“R'*N-CO-0-, R"R"N-
CO{Cr-Colalkyi, (Ci-Colalkyt-S(O)n, R'R"NS(O)n, R'RNS(O)m (Ci-Culaliyl,
R™S(0)s R™N, R™®3(0)nR"N(C1-Co)alky! whereln m Is 0, 1 or 2 and R™ and R™ are
each independently selected from hydrogen or {C,-C,)alkyt; or a group of the formula

A (0R°R’)./ (x»\(i‘)/(m.m)\ ‘Y’-/u \)‘NZJ./R“l

wherelnais0,1,2,30r4;

b, ¢, e, f and g are each independently 0 or 1;

dis0,14,20r3; )

X 1s §{O), wherein n Is 0, 1 or 2; oxygen, carbony! or ~C{=N-cyano)-;

Y Is $(0), wherain n (s 0, 1 or 2; or carbonyl; and

Z is carbonyl, C{0)O-, C{O)NR- or S{O), wherelnnis 0, 1 or 2;

R®, R, R®, R, R" and R" ere each Independently selected from the group
consisting of hydrogen or (C,-Ce)alky) optionally substituted by deuterlum, hydroxy,
amino, trifluoromethyl, (Cy-Ca)acyloxy, (Ci-Ce)acylamino, (Ci-Celalkylamino, ((Cq-
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Cs)alkyll.amino, cyano, cyanc(Cy-Celaliyl, trifluoromethyi(Cs-Celalkyl, ritro, nitro(Cy-
Ce)alkyl or (C-Ce)acylamino;

.R"% I carbaxy, cyano, amino, axo, deutarium, hydroxy, trifluoromettyl, {C,-
Co)alkyl, trifluoromethyl(Ci-Colalkyl, (CrCe)alkoxy, halo, (Ci-Celacyl, (Cr-
Ce)alkylamino, ((Cy-Co)alkyl); amino, amino(Cy-Ce)alicyl, (C1-C)alkoxy-CO-NH, (C:-
Co)alkylamino-CO-, (Cr-Cs)alkenyl, (Cz-Ce) alkynyl, (Cs-Ce)alkylamino, hydroxy(C,-
Co)alkyl, (Cq-Co)alkoxy(Ci-Colalkyl, (Ci-Ce)acyloxy(Ci-Ce)alkyl, nitro, cyano(Ci-
Colalkyl, halo(Ci-Celalkyl, nitro(C,-Cylalkyl, trifluoromethyl, triflucromethyl(Cy-
Celeliyl, (Ci-Colacylamino, (CrCe)acylamino(C,-Celalivl,  (Ci-Colaliony(Ci-
Cy)acylamino, amino(C,-Cs)acyl, amino{C+-Ce)acyl(Cr-Ce)elicyl, (Cy-Ce)alkylamino(Cy-
Calacyl, ((C1-CaJalkylhamino{C,-Calecyl, R"R'N-CO-O~, R™R'N-CO-{C-Co)alky),
RYC(O)NH, R™OC(O)NH, R™NHC(O)NH, (Ci-Ca)alkyl-8(O)n, (Ci-Colalkyt-S(O)w
(CrCaJalkyl, RYR“NS(O)n R'R"NS(O)n (Cr-Colalkyl, R“S{O)n RN,
R'™S({O)mR"™N(C-Co)alkyl wherein m Is 0, 1 or 2 and R"™ and R" are each
independently selected from hydrogen or (C,-Ce)alkyl;

R® and R® are each Independently seiected from the group conslsting of
hydrogen, deuterium, amino, halo, hydexy, nitro, carboxy, (CrCualkenyl, (Cr
Colelkynyl, ftrifluoromethyl, trifiuoromethoxy, (Cs-Celalkyl, (Ci-Celalkoxy, (Cr
Cqo)cycioalkyl wherein the alkyl, aikoxy or cycloalkyl groups are optionally substittued
by one to three groups selected from halo, hydroxy, carboxy, amino (Cy-Ce)alkytthio,
(Cy-Celalkylamina, {(C+-Cealicyllamino, (Ce-Cohetercaryl, (Cz-Cehetsrocycloaliyl,
(CaCo)cycloalkyl or (Ce-Cio)aryl; or R and R’ are each Independently (Cs-
Cu)cycioalkyl, (Cs-Cip)cycloalkoxy, (Ci-Ce)alkylamino, ((C-Celalkylhamino, (Cy-
Cplarylamino,  (Cy-Gialkylthio,  (CeCiolaryithio,  (Cr-Colalkyleulfiny,  (Ce
Cioaryleulfinyl, (Cr-Ce)alkylsutfonyl, (Cr-Cyolarylsulfonyl, (C.-Ce)acyl, (C:-Ce)alioxy-
CO-NH-, (C-Cq)alkyamino-CO-, (Cs-Colheteroaryi, (Cr-Colhaterocydoalkyl or (Cy-
Cyo)aryl wherein the heteroaryl, heterocycloalky! and aryl groups are optionally
substituted by one to thres halo, (Ci-Ca)alkyl, (Ci-Ca)alkyl-CO-NH-, (Ci-Ce)alkoxy-
CO-NH-, (Cy-Cy)alkyl-CO-NH{Cy-Co)aliyl, (Ci-Ca)alkoxy-CO-NH-{C;-Colalkyl, (Cr~
Ca)alkaxy-CO-NH-(Cy-Cqlalkony, carboxy, carboxy(Cs-Ca)alkyl, carboxy(C,-Ce)atkony,
benzylaxycarbonyl(C-Ce)alkoxy, (Cy-Ce)atkoxycarbonyl{C:-Celalkoxy, (Ce-Cro)arvl,
amino,  amio(Ci-Celalkyl,  (Cr-Calalkoxycarbonylaming,  (Ce-Cro)arylCr
Co)alkoxycerbonylamino,  (Ci-Gelalkylamino,  ((Ci-Ce)alkyllamino,  (Cy-
Co)alkylamino(Cy-Ca)alkyl, ((Cr-Coalkyl):amino(Cy-Ce)alkyl, hydraxy, *(Ci-Ce)alkoxy,
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carboxy, carboxy(Cr-Celalkyl, (Ci-Ce)alkoxycarbonyl, (Cy-Ce)alkoxycarbonyl(C,-
Colalil,  (CrColalkoxy-CO-NH-,  (Cr-Cealky-CO-NH-,  cyano, (Cr
Co)heterocycioalkyl,  amino-CO-NH-,  (Ci-Celalkylamino-CO-NH-,  ((C+-
Colalicyl).amino-CO-NH-, (Cy-Crolarylamino-CO-NH-, (Cs-Co)hataroarylamino-CO-
NH-,  (Ci-Co)alkylamino-CO-NH-{C+-Gelalkyl,  ((Cs-Ce)alkyl)-amino-CO-NHC:-
Colatkyl, (Co-Cio)arylamino-CO-NH-(Ci-C)alkyl, (Cs-Co)heteroarylamino-CO-NH-(C;-

Clalicyl, . (C1-Colalkylsutfonyl, (Ci-CoJalkylsulfonytamino, (Cs-
Ce)alkylsulforylamino(C,-Colalkyl, (Co-Cio)aryisulfonyl, (Ce-Cro)arylsutfonylamino,
(CeCroarylsutionylamino(Cy-Ce)alkyl, (Cr-Gy)alkylsulfonylamino, (Cr

Celalkylsuifonylamino(C,-Co)alkyl, (Ce-Co)heteroaryl or  (Cy-Colhetsrocycloalkyl,
effective in such disorders or condltions and a pharmacsutically acceptable carrier.
The prasent invention further relates to 8 method of treating or preventing
acute or chronic graft versus host disease (QVHD) in a mammal, Including a human,
compriaing adminiatering to sald mammal an amount of a compound of the formula

R' R
’1 N N R? |
L

or the pharmacsutically acceptable salt thereof; wherein

R' Is a group of the formula
6

R‘\N,(CH,),

Lo
whemsinyis 0, 1or 2;

R Is selected from the group consisting of hydrogen, (Cy-Ce)allyl, (Ci-
Ce)alkylsulfonyl, {Cs-Ce)alkenyl, (Cx-Ce)alkynyl wherein the alkyl, alkenyl and alkynyl
groupe are optionally substitutad by deuterdum, hydraxy, amino, trifluoromethyl, (C4~
Cy)alkaxy, (Ci-Ce)acyloxy, (Cs-C)alkylamino, ((Cr-Celalkyl):amino, cyano, nitro, (C-
Caalkenyl, (Cz-Cy)alkynyl or (Cr-Ce)acylamino; or R* Is {Cy-Cro)cycloalkyl wherein the
cycloalkyl group is optionally substituted by deuterium, hydroxy, amino,
tifuoromethy),  (Ci-Celacyloxy,  (Cr-Cylacylamino,  (Cr-Cejaliylamino,  ((Cr-
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Ca)alkyllamino, cyano, cyano{C+-Celalkyl, trifiuoromethyl{C:-Ce)aliyl, nitro, nitro{Cy-
Cy)alkyl or (C-Ce)acylamino;

R® is (CrCo)hetsrocycioalkyl wherain the heterocycloalkyl groupe must be
substituted by one to five carboxy, cyano, amino, deutsrium, hydroxy, (C-Cs)alkyt,
(C.-Ce)alkaxy, halo, (C;-Colacyl, (Cr-Ce)alkylamino, amino(C,-Ce)alkyl, (C-Ce)alkoxy-
CO-NH, (Cs-Colalkylamino-CO-, (Cr-Ce)alkenyi, (Cr-Cs) alkynyl, (Cs-Ce)alkylamino,
amino(Cy-Cy)alkyl, hydroxy(C,-Ca)alkyl, (C+-Ce)elkoxy(Cs-Ce)alkyl, (Cy~Cs)acyloxy(Cy-
Colalkyl, nitro, cyano{(C,-Celalkyl, halo(Ci-Celalkyl, nitro(C,-Celalkyl, triftuoromethyl,

_ rifiucromethyl(C,-Colalicyl, (Cs-Cs)acylamino, (Cr-Cslacylamino(Ci-Celalkyl, (Ci-

Crlalkaxy(Cr-Clacylamino, amino(Cy-Coecyl, amino(Cr-Calacyi(Cr-Colealkyl, (Cr-
Cu)alkylamin(Cy-Ce)acyl, ((Cr-Celalkylhamina(Cr-Celacyl, R“R"*N-CO-O-, R“R"™N;
CO-{C-Coalkyl, (C1-Co)alky-S{O)e. R'RNS(O)m, R™R'"NS(O)n (Cr-Culaticyl,
R™S(0)n R™N, R™S(0).R®N(C,~Ce)alkyl whereln m Is 0, 1 or 2 and R* and R" are
each independently selected from hydragen or (Ci~Cs)alkyl; or a group of the formula

N T RN /CLL,(

(CR‘R’

]

whereinals0,1,2,3 0or 4;

b, ¢, e, f and g are each independently 0 or 1;

dis0,1,2,0r3;

X Is S(0), wherein n Is 0, 1 or 2; oxygen, carbonyl or —C(=N-cyano)-;

Y Is S(O), whereln n is 0, 1 or 2; or carbonyl; and

Z s carbonyl, C(0)O-~, C{O)NR- or S(0), whereinn s 0, 1 or 2;

R R, R, R", R™ and R" are sach independently selected from the group
consisting of hydrogen or (C,-Ce)alkyl optionally substitiuted by deuterium, hydroxy,
amino, trifiuorometiyl, (Ci-Ca)acyloxy, (Cy-Ce)acylamino, (Ci-Celalkylamino, ((Cy-
Culalkylamino, cyano, cyano(Cr-Cealicyl, trifiuoromethyi(C,-Ce)alkyl, nitro, nitro(C,-
Cy)alkyl or (C+-Co)acylamino;

R" Is carboxy, cyano, amino, axo, deuterium, hydraxy, trifluorometivl, (Cr-

Co)ﬂlhd. mﬂuommaihvl(G-G)alkH- (Cr-Cojakkoxy, halo, (CiCeacyl, (Cr
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Ca)alkylamino, ((C,-Claliyl)a amino, amino(C:-Cq)alkyl, (C:-Ce)alioxy-CO-NH, (Cr-
Cealkylamino-CO-, (CrColalkenyl, (CzCe) alkynyl. (C1-Coalkylamino, hydroxy(Cs-
Colaliyl, (C-Colalkoxy(Ci-Celalkyl, (Cr-CoJacylony(Cy-Celaliyl, nitro, cyano(Cy-
Colaliyl,  halo(Ci-Ca)alkyl, nltro(Cy-Colalkyl, friflucromethyl, trifiucromethyl(Cs-
Celalkyl,  (Cy-Colacylamino,  (Ci-Cs)acyiamino(C,-Colulkyl,  (Cy-Co)alicoxy(Cy-
Ce)acylamino, amina(C+-Ce)acyl, amino(C1-Ce)acyi(Cy-Ce)aikyl, (Ci-Cy)alkylamino(Cy-
Colacyl. ((Cr-Colalicy:amino(Ci-Colacyl, R“R''N-CO-0-, R*R"N-CO-(C-Ca)alicyl,
R™C(O)NH, R™OC(O)NH, R™NHC({O)NH, (Cy-Co)alkyl-S(O)m (Ci-Co)alkyl-8(O)ur
(Ci-Coalkyl, RYR'™NS(O),, RYR"NS(O)n (CrCylalyi, R™S(O) R™N,
R™S{0)xR™N(Cy-Cy)alkyl wherein m is 0, 1 or 2 and R™ and R™ are each
independently selected from hydrogen or {Cy-Ce)alicyl;

R* and R® are each Independently selected from the group conelsting of
hydrogen, deuterum, amino, halo, hydaxy, niro, carboxy, (CrCe)alkenyl, (Cr
Colalicynyl, trifluoromethyl, trifluoromethoxy, (Cr-Celalkyl, (C-Celalkoxy, (Csr
Cin)cycloalkyl whereln the alkyl, alkoxy or cycloalkyl groups are optionally substittued
by one to three groups selectad from helo, hydroxy, carboxy, amino (Cy-Ce)alkyithlo,
(C1-Cy)alkylamino, ((Cy-Ce)alkylamino, (Ce-Coheteroaryl, (Cr-Cslheterocycioalkyl,
(Cx-Co)cycioalkyl or (CeCylaryl; or R* and R* are each independently (Cs
Co)cycioalicyl, (Cy-Cro)cycioalkoxy, (Ci-Coalkylamino, ((Cy-Ce)aliylamino, (Co-
Crn)arylamino,  (Cr-Coalkyithio,  (Ce-Crolaryithlo,  (Ci-Colalkylsulfinyl, (Cy-
Cro)aryisulfinyl, (Ci-Co)alkylsulfonyl, (Ce-Cyo)aryisuifonyl, (Ci-Ce)acyl, (C1-Co)alkoxy-
CO-NH-, (C4-Co)atkyamino-CO-, (Ce-Colhetercaryl, (Cr-Cohetsrocycloalkyl or (Ce-
Cru)aryl whereln the heteroaryl, heterocycloalkyl and aryl groupa are optionally
substituted by one to three halo, (C-Ce)alkyl, (Cy-Ca)alky-CO-NH-, (Ci-Co)alkoxy-
CO-NH-, (Cy-Cq)alky-CO-NH{C-Co)alkyl, (Ct-Cq)alkoxy-CO-NH-(C-Cylalkyl, (Cy-
Ce)alkoxy-CO-NH~(C-Cs)alkoxy, carboxy, carboxy(C-Ce)alkyl, carboxy(Cy-Ce)alkoxy,
benzyloxycarbony{(Cr-Celalkaxy, (Ci-Co)alkoxycarbonyl(Cy-CeoJalkoxy, (Ce-Cio)aryl,
amino, amino{C,-Cq)alkyl, (C:-Ce)alkoxycarbonylamino, (Ce-Cro)arvi(Cy-
Co)alkoxycarbonylamino,  (Cr-Celalkylamino,  ((C-Coalkylamino,  (Cy-
Cy)alkylamino(C,-Ce)alkyl, {{C-Cealkyl)samino(C,-Culalicyl, hydroxy, (Ci-Celalkoxy,
carbaxy, carboxy(C-Colalkyl, (Cr-Ce)alkoxycarbonyl, (Ci-Ce)alkoxycarbonyl(C-
CoJalkyl,  (Ci-Colalkoxy-CO-NH-,  (Ci-Co)alkybCO-NH-,  cyano,  (Gp
Co)hetarocydoalkyl, amino-CO-NH-, (Cr-Celalkytamino-CO-NH-, ((Cv
Co)alkyl);amino-CO-NH-, (Cy-CrofaTylamino-CO-NH-; (Ce-Co)heteroarylamino-CO-
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NH-,  (Ci-Colalkylamino-CO-NH-(Ci-Colalkyl,  ((Cr-Calaliyl)amino-CO-NH-(Cs-

Ce)alkyl, (Co-Cro)arylamino-CO-NH{C,-C)alkyl, (Cs-Co)heteroarylamino-CO-NH~(C-

Cojalikyl, - (Cy-Ce)alkylauiforryl, (Cy-Ce)alkyisulfonylamino, (Cr

Ce)alkyleutfonylamino(C-Ca)alkyl, (Ce-Cro)arylsulfonyl, (Ce-Cio)arylsulfonytamine,

(Cr-Cro)arylsulfonylamino(C,-Ce)alkyl, (C1-Co)alkylsulfonylamino, (Cr-

Celalicylsutforylamina(Cy-Celelkyl, (Cy-Ca)heteroaryl or (Cz-Cylheterocycioalkyl;
effactive In treating such a condition.

The present invention further relates to & method of treating or preventing
cellular (hepatocytes, pancreatic bete-calls, stem cells, neural and cardiac myocytes)
transplant rejection In a mammal, Including a human, comprising administering to
sald mammal an amount of a compound of the farmula

R! R?
IH\ \; N R? 1
N

or the pharmacsutically accaptable aait thereaf: wherein
R Is a group of the formula

R5
RY (C’lfl )
\N/ 2 Y

W
wherelnyis0,10r2;

R* ls selected from the group consisting of hydrogen, (Ci-Cylalkyl, (Ci-
Ce)alkylsulfonyl, (CrCe)alkenyl, {Cr-Celalkynyl wherein the alkyl, alkenyl and alkynyl
groups &re optionally substituted by deuterium, hydraxy, amino, trifluoromsthyl, (C,-
Cu)alkoxy, (Cs-Cu)acyloxy, (C1-Cy)alkylamino, ((Cy-Ca)alkyl);amino, cyano, nitro, (Cr
Celaikenyl, (Cr-C)alkyny! or (Ci-Cy)acylamino; or R* Is (Cs-Cro)cycloalkyl wherein the
cycloalkyl group Is optionally substituted by deuterium, hydroxy, amino,
trifluoromethyl,  (C,-Ce)acyloxy, (Cy-Ce)acylamino, (CrCelalkylamino,  ((Cy-
Ca)alkyl)};amino, cyano, cyano{Ci-Celalkyl, Irifluoromethyi(Cs-Ce)alkyl, nitro, nitro(C,-
Ca)alkyl or (C-Ce)acylamino;

R® Is (CrCelhetarocycicalkyl wherein the heterocycloalkyl groups must be
subetituted by one to five carbaxy, cyano, amino, deuterum, hydroxy, (Ci-Cealkyl,
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(C1-Ce)alkoxy, halo, (Ci-Ca)acyl, (C-Ca)alkylamino, amino(Cy-Cs)alkyl, (C4-Ce)alkoxy-
CO-NH, (Cy-Co)alkyiamino-CO-, (Cz-Colalkanyl, (CCe) alikynyl, (Ci-Co)alkylamino,
amina(Cr-Cylalkyl, hydroxy(Cy-Cealkyl, (C1-Cy)alkoxy(Cy-Ce)alkil, (Ci-Co)acyloxy(Cy-
Celalkyl, nitro, cyano{C+-Colalkyl, halo(Ci-Celalkyi, nitro{Cy-Ce)alkyl, trifluoromethyl,
trifluoromethyl(C,-Ce)alkyl, (Ci-Ce)acylamino, (Ci-Ce)acylamino(C,-Colalkyl, (Cs-
CaJalkoxy(C;-Ce)acylamino, amino(Ci-Ce)acyl, amino(C,-Ce)acyl(Cy-Ce)alkyl, (C:-
Caalkylamino(C1-Ca)acyl, ((Cr-Cealicyi).amino(Cy-Celacyl, R®R"N-CO-0-, R"R'*N-
CO-{Ci-Co)alkyl, (Cr-CodalkyHS(O)n, R™RPNS(O)n, RRNS(O)n (Ci-Coalkyl,
R"S(0)m R™N, R™S(0)R"N(C/-Ce)aliyl whereln m Is 0, 1 or 2 and R™ and R™ are
each Independently selected from hydrogen or (Ci-Ce)alkyl; or a group of the formula

g

|
wherenais 0, 1,2, 3 or4;

b, c, e, f and g are each Independently 0 or 1;

dis0,1,2,0r3;

X Is S(Q),, wherein n Is 0, 1 or 2; oxygen, carbonyl or -C{=N-cyano)-;

Y is 8(0), wherein n is 0, 1 or 2; or carbonyl; and

Z s carbonyl, C(0)O-, C(O)NR- or S{(0), whereinnis 0, 1 or 2;

R, R, R', R°, R" and R" are each independantly selected from the group
consisting of hydrogen or (C-Cs)alkyl optionally substituted by deuterium, hydraxy,
amino, trifiuoromethyl, (Ci-Ge)acyloxy, (Ci-Ce)acylamino, (Ci-Ce)alkylamino, ((Cq-
Ce)alkyl);amino, cyano, cyano{C-Cs)alkyl, frifluoromethyl(C-Ce)alkyi, nitro, nitro(Cq~
Ce)alkyl or (Ci-Ce)acylamino;

R' {s carboxy, cyano, amino, oxo, deuterium, hydroxy, ‘rifluoromethyl, (Cy-
Colatkyl, trifluoromethyl(C,-Cslalkyl, (C+-Ce)alkoxy, halo, (Ci-Celacyl, (G-
Cy)alkylamino, ((C1-Go)aliyl) amino, amino(C-Ca)elkyl, (C4-Ce)alkoxy-CO-NH, (Cy-
Cy)atkylamino-CO-, (Cr-Ce)alkenyl, (Cx-Ce) alkynyl, (C+-Cq)alkylamino, hydroxy(Cs-
Colalkyl, (Ci-Co)alkaxy(Ci-Colalkyl, (Ci-Co)acyloxy(C-Co)alkyl, nltro, cyano(Cy-
Ciaikyl, halo(Cy-Cealkyl, nitro(Cr-Cealkyl, irifiuoromethyl, trifluoromethy(Cr-
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Colalkyl, (Ci-Colacylamino, (Cy-Celacylamino(C-Colalkyl,  (Cy-Ca)alkaxy(Cr-
Co)acylamino, amino(C,-C)acyl, amino(C,-Ce)acy(C1-Ce)alkyl, (C1~Ce)alkylamino(C-
Ce)acyl, ((CrCe)alkyl)amino(Ci-Ca)acyl, R"R"N-CO-O-, R*R™N-CO-(C,-Cs)alkyl,
R™C(O)NH, R™OC(O)NH, R™NHC(O)NH, (Cr-Celalkyl-S(O)m, (Ci-Colalky-S(O)-
(CrCaaliyl, RR“NS(O)s, RYR"NS(O)s (Ci-Coaley, R“S(O) R™N,
R™S(0)R'®N(Cy-Cy)alkyl wherein m i8 0, 1 or 2 and R™ and R™ are sach
independently selected from hydrogen or (C.-Ce)alky);

R* and R* are each Independently selacted from the group conslsting of
hydrogen, deuterilum, amino, halo, hydaxy, nitro, carboxy, (CrCe)alkenyl, (Cr
Coalkynyl, trifiuoromethyl, trifluoromethaxy, (Gi-Ca)alkyl, (Cy-Colalkoxy, (Ca
Co)cycloalkyt whereln the aikyl, alkoxy or cycloalkyl groups are optionally subetittued
by one to three groups saiectsd from halo, hydroxy, calboxy.' amino (Cy-Ce)alkyithio,
{Ci-Colalkylamino, ((Ci-Ce)aikyi)zamine, (Ce-Co)heteroaryl, (CrCohetsrocycloalkyl,
{CxCo)cycioalkyl or (CeCrlaryl; or R* and R® are each Independently (Cs-
Cio)cycioalkyl, (Cx-Cio)cycloalkoxy, (Ci-Celalkylamino, ((Ci-Co)alkyil:amino, (Ce-
Ciolarylamino, (C-Celalkyithlo, (Ce-Cio)arylthlo, (Ci-Ce)aliylsulfinyl, (Ce-
Cyo)aryisulfinyl, (C+-Calalkylsulfonyl, (Co-Croaryisulfonyl, (Ci-Celacyl, (Cr-Calaikaxy-
CO-NH-, (C-Celalkyamino-CO-, (Cy-Coheteroaryi, (Cr-Colheterocycloalkyl or (Ce
Cio)aryl wheraein the hetercaryl, heterocyciocalkyl and aryl groups are optionally
substituted by one to three halo, (Cr-Co)alkyl, (Ci-Cs)aliy-CO-NH-, (C+-Co)alkaxy-
CO-NH-, (Cy-Co)alkyCO-NH-(Cy-Colalkyl, (Cy-Ca)alkoxy-CO-NH-(C,-Colalkyl, (Cs-
Ce)alkoxy-CO-NH~Cy-Ce)atkoxy, carbaxy, carboxy(C:-Ca)aliyl, carboxy(C,-Ce)elicoxy,
benzyloxycarbony{C,-Co)alkoxy, (Cy-Ce)alkoxycarbonyl(Cy-Celalkoxy, (Ce-Ci)aryl,
amino,  amino(Ci-Celalkyl,  (Cs-Coatkoxycarbonylamino,  (Ce-Cro)aryi(Cy-
Colalkoxycarbonylamino,  (Ci-Colalkylamino,  ((Ci-Colalkylhamino,  (Cs-
Celalkylamino(C-Clalkyl, ((Cr-Colaikyl}zamino(Cy-Co)alkyl, hydraxy, (C:-Ce)elkaxy,
carboxy, carboxy(C:-Celalkyl, (Ci-Colalkoxycarbonyl, (Cy-Celalkaxycarbonyi(Cr-
Celalkyl, (Ci-Golalkoxy-CO-NH-,  (Cy-Cylalkyt-CO-NH-,  cyano, (Cs
Cy)heterocycioalkyl, amino-CO-NH-, (C1~Ge)alkylamino-CO-NH-, {(Cy-
Colalkyl)amino-CO-NH-, (Ce-Cro)arylamino-CO-NH-, (Cs-Co)hetercerylamino-CO-
NH-,  (C-Colaliylamino-CO-NH-{C,-Colalkyl,  ((Cy-Ce)alkyl)samino-CO-NH-{Cy~
Colalkyl, (Ce-Cio)arylamino-CO-NH-{C-Go)alkyl, (Cx-Co)heteroarylamino-CO-NH-{C-
Celalkyl, (Cr-Colalkylsuifonyl, = (Cy-C)alkylsulfonylamino, (Cr
Ca)alkylsulfonylamino(Ci-Ce)alkyl, {Ce-Cro)aryisulfonyl, (Ce-Cio)arylsalfonylamina, -



WO 2005/060972 PCT/TB2004/004034
-22-
5 (Cs-Cio)aryisulfonylamino{C-Ce)alkyl, (C+~Ce)alkylsuifonylamino, (Ci-
Cu)allfvhU'fDﬂY'!m'nO(GrG)ﬂlk!l. (CeCo)heteroary! or (Cr-Cg)heterocycioalkyt;
effective in treating such a condition.
Detalled Description of he Invention

The following reaction Schemes Illustrate the preparation of the compounds
. 10 of the present invention. Unless otherwiss Indicated R?, R?, R* and R" In the reaction
: Schemes and the discussion thet follow are defined as above.
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In reaction 1 of Preparation A, the 4-chioropyrrolof2,3-dipyrimidine compound
of formula XX, wherein R Is hydrogen or a protacting group such as benzenasulfonyl
or benzyl, Is converted to the 4-chloro-5-halopyrrolo[2,3-djpyrimidine compound of
formula XX, whersin Y_Is chioro, bromo or lodo, by reacting XXI with N-
chlorosuccinimide, N-bromosuccinimikie or N-odosuccinimide. The reaction mbdure
ls heated to refiw, in chioroform, for a ime perlod between about 1 hour to about 3
hours, preferably about 1 hour. Altamatively, In reaction 1 of Preparation A, the 4-
chioropyrrolof2,3-d]pyrimidine of formuia XX, whersin R Is hydrogen, ls converted to
the comresponding 4-chloro-6-nitropyrrolo[2,3-djpyrimidine of formula XX, wherein Y
s nitro, by reacting 200 with nitric acld In sulfurlc acld at a temperature between
about -10°C to about 10°C, preferably about 0°C, for a ime period between about &
minutes to about 15 minutes, preferably about 10 minutes. The compound of
formula XX, wharein Y I8 nitro, lg converted to the comesponding 4-chioro-5-
aminopyrrolo[2,3-d]pyrimkdine of the formula XX, whereln Y la amino, by reacting XXi
under & variety of condltions known to one skilied In the art such as palladium
hydrogenolysis or tin{iV)chlorikde and hydrochioric acid.

In reaction 2 -of Preparation A, the 4-chloro-5-halopyrroiof2,3-djpyrimidine
compound of formuia XX, wherein R Is hydrogen, Is converted o the cormesponding
compound of formula XIX, wherein R? Is (C1~Ce)alkyl or benzyl, by treating XX with
N-butyliithium, &t a temperature of about -78°C, and- reacting the dianlon
intermediate so formed with an alkylhallde or benzyfhailide at a tamperature between
about -78°C to room temperature, preferably room temperature. Alternatively, the
dlanion so formed s reactsd with molecular oxygen to form the corresponding 4-
chloro-5-hydroxypyrralo[2,3-djpyrimidine compound of formula XIX, wherein R? s
hydroxy. The compound af formula XX, whereln Y Is bromine or lodine and R Is
benzsnesulfonate, is converted to the compound of formula XIX, wherein R? Is (Cs-
Ciz)aryl or vinyl, by treating XX with N-butyllithlum, at a temperature of about -78°C,
followed by the addition of zinc chloride, at a temperature of about -78°C. The
cormesponding organo zinc Intermediate so formed Is then reacted with aryllodide or
vinyl lodids In the presence of a catalytic quantily of palladium. The reaction mbxture
ls stimed at & terpenature between about 50°C to about 80°C, preferably about
70°C, for a time peried between about 1 hour to about 3 hours, preferably about 1

. hour.



WO 20080060972 PCT/IB2004/004034

5 In reaction 3 of Preparation A, the compound of formula XIX Is converted to
the comesponding compound of formula XV1 by treating XIX with N-butyllithium,
fithium dilsopropylamine or sodlum hydride, at a temperature of about -78°C, in the
presence of a polar aprotic eolvent, such as tetrahydrofuran. The anlonic
intermedlate so formed Is further reaclad with (a) alkylhalide or benzylhallde, at a

10 temperature between about -78°C to room tempersture, preferably -78 °C, when R*
Is alkyl or benzyl; (b) an akishyde or katone, at a temperature between about -78°C-
to room temperature, praferably -78°C, when R® Is alkoxy; and (c) Zinc chiorids, at a
temperatura batween about -78°C to room temperature, preferably -78°C, and the
corresponding organczinc Intermediate so formed Is then reacted with arylicdide or
16 vinyl lodide In the presence of a catialylic quantily of palladium. The reeuliing
reactlon mhdure Is stimed at a temperature between about 50°C to about 80°C,
preferably about 70°C, for a time period between about 1 hour to about 3 hours,
preferably about 1 hour. Altemativaly, the anlon so formed Is reactad with molecular
oxygen fo form the comssponding 4-chioro-8-hydroxypymolof2,3-djpyrimidine
20 compound of formuta XV1, wherain R® Is hydroxy.
In reaction 1 of Preparation B, the 4-chioropyrroio[2,3-djpyrimidine compound
of foomula XXI Is converiad {o the comasponding compound of formula O,
according to the procedure described above In reaction 3 of Preparation A.
in reaction 2 of Preparation B, the compound of formula XXI1 Is converied to
25 the comesponding compound of formula XV1, according to the procedures describad
above In reactiona 1 and 2 of Preparation A,
" In reaction 1 of Scheme 1, the 4-chloropyrrolo[2,3-d]pyrimidine compound of
formula XV11 Is converted {o the cormesponding compound of formula XV1, whereln R
s benzanesulfonyl or benzyl, by treating XVIl with benzenesulfonyl chioride,
30 benzyichloride or benzyibromide in the presence of a base, such as sodlum hydride
or potassium carbonate, and a polar aprotic scivent, such as dimethylformamide or
tetrahydrofuran. The reaction mixture |s etimed at a temperature batween about 0°C
" to about 70°C, preferably about 30°C, for a ime period between about 1 hour to
sbout 3 hours, preferably about 2 hours.
35 in reaction 2 of Schame 1, the 4-chloropyrrolof2,3-djpyrimidine compound of
formula XVl Is converted to the comesponding 4-aminopyrrolo[2,3-dipyrimidine
compound of formula XV by coupling XVI with an amine of the formule HNR'R®. The
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reaction Is carried out In an alcohol eolvent, such as tert-butanol, methanol or
athanol, or other high boiling orpanic solvents, such as dimethylformamide,
tiethylamine, 1,4-dioxane or 1,2-dichiorosthane, at a temperature between about
80°C to about 120°C, preferably about 80°C. Typical reaction times are between
about 2 hours to about 48 hours, preferably about 16 hours. When R® Is a nltrogen
contalning heterocycloalkyl group, each nitrogen muet be protected by a protecting
group, such a benzyl. Removal of the R® protecting group Is carried out under
conditions appropriate for that particular protecting group In use which will not affect
the R protecling group on the pyrrolo[2,3-djpyrimidine ring. Removal of the R®
protacting group, when benzyl, is carried out In an alcohol solvent, such as ethariol,
In the present of hydrogen and a catalyst, such as paliadium hydroxdde on carbon.
The R® nitrogen containing hetrocycioalkyl group so formed may be further reactad
with a varlety of dlifferent electrophiles of formula il. For urea formation, electrophiles
of formula 1l such as leocyanates, carbamates and carbamoyl chiorides are reacted
with the R® nitrogen of the heteroalkyl group In a solvent, such es acetonitrile or
dimethytformamide, In the presence of a bass, such as sodlum or potassium
carbonate, at a temperature between about 20°C to about 100 °C for a time petiod
between about 24 hours to about 72 hours. For amide and sulfonamide formation,
elsctrophlles of formula I, such as acyichlorides and sulfonyl chlorides, are reactad
with the R® nitrogen of the heteroalky} group In a solvent such as methylene chioride
In the presence of a base such as pyridine at ambient temperaturés for a ime period
batween about 12 hours to about 24 hours. Amide formation may aleo be carred out
by reacling a carboxyllc acld with the hetsroalkyl group In the presence of a
carbodiimide such as 1<{3-dimethyilaminopropyl)-3-athylcarbodiimide in a solvent
such as methylene chioride at amblent temperatures for 12-24 houre. For alkyl
formation, elactrophiles of formula M, such as a,p-unaaturated amides, acids, nitriles,
esters, and o-halo amides, are reacted with the R® nitrogen of the heteroalkyl group
in a solvent such as msthanol at amblent temperatures for a time period beiween
about 12 hours to about 18 hours. Alkyl formation may also be carrled out by
reacting aldehydes with the hetaroalkyl group In the presence of a reducing agent,
such as sodlum cyanoborohydride, In a scivent, such as methanol, at amblent
tempsrature for a ime period between about 12 hours to about 18 hours.
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In reaction 3 of Scheme i, removal of the protecting group from the
compound of formula XV, whereln R Is benzenesulfonyl, to give the comesponding

_ compound of formula [, le camled out by treating XV with en alkali base, such as

sodlum hydroxide or potasaium hydroxide, in an alcohol solvent, such as methanol or
ethanol, or mixed solvents, such as alcoholtetrahydrofuran or alcoholiwater. The
reaction ls carled out at room temperature for a time period between about 15
minutes to about 1 hour, preferably 30 minutes. Removal of the protacting group
from the compound of formula XV, whereln R is benzyl, Is conducted by treating XV
with sodlum in ammonia at & tamperature of about -78°C for a time period betwean
about 15 minutes to about 1 hour.

In raaction 1 of Schems 2, the 4-chloropyrrolo{2,3-djpyrimidine compound of
formula XX -1s converted to the comesponding 4-aminopymrolof2,3-dipyrimidine
compound of formula XXIV, according to the procedure described above In reaction
2 of Scheme 1. '

In reaction 2 of Scheme 2 the 4-amino-5-halopyrrolof2,3-dlpyrimidine
compound of formula )OAV, whereln R s benzenegulfonate and Z is bromine or
lodine, I8 converted to the corresponding compound of formula XXl by reacting
XXIV with (a) arylboronic acid, when R® is aryl, in an aprotic solvent, such
tetrahydrofuran or dioxans, In the presence of a catalytic quantity of palladium (0) at
a temperature between about 50°C to about 100°C, preferably about 70°C, for a time
period between about 2 hours to about 48 hours, preferably about 12 hours; (b)
alkynes, when R? Is elkynyl, In the presence of a catalytic quantity of copper ()
iodide and paliadium (0), and a polar solvent, such as dimethylformamide, at room
temperature, for a time period between about 1 hour to about 5 hours, preferably
about 3 hours; and (c) alkenes or styrenss, when R? Is vinyl or styrenyl, in the
‘presence of -a catalytic quantity of pafladium In dimethylformamide, dioxane or
tetrahydrofuran, at @ temperature between about 80°C to about 100°C, preferably
about 100°C, for a time perfod between about 2 hours to about 48 hours, preferably
about 48 hours.

In reaction 3 of Schame 2, the compound of formula XOII Is converted to the
comresponding compound of formula XV, according to the procedure desaribed
above In reaction 3 of Preparation A.
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In reaction 1 of Scheme 3, the compound of formula XVl is converted to the
corresponding compound of formula I, according fo the procedure described above
In reaction 2 of Scheme 1,

The compounds of the present Invention that are basic in nature are capable
of forming a wide variety of differsnt salts with various Inorganic and organic acids.
Atthough such salts must be pharmaceutically acceptable for administration to
animais, it ls often deslrable in praclice to Inltially isolate the compound of the
present Invention 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 latier free base to @
pharmaceutically acceptable acid addltion sait. The acld addiion salis of the base
compounds of this Invantion are readily prepared by treating the base compound
with a substantially equivalent amount of the chosen mineral or organic acld In an
aqueous solvent medium or in a sultable organic solvent, such as methanol or
ethanol. Upon careful evaporation of the solvent, the desired solk salt Is readlly
obtained. The desired acld salt can alsa be precipliated from a solution of the free
base In an organic solvent by adding to the solution an appropriate mineral or
organic add.

Those compounds of the present Invention that are ecidic in nature, are
capaeble of forming bese salts with various pharmacologically acceptable cationa.
Examnples of such saits include the alkall metal or alkaline-earth metal salts and
particularly, the sodium and potassium salts. Thesa salts are all prepared by
conventional techniques. The chemical bases which are used as reagents to prepare
the pharmaceutically accaptable base salis of this invention are thoss which form non-
forde base salts with the acldic compounds of the present inveniion. Such non-toxic
base salts Inciude those derived from such pharmacologically acceptable cations as
sodium, potassium calclum and magnesium, etc. These safis can easlly be prepared
by treating the cormreeponding acldic compounds with an aquecus solution confaining
the desired pharmacologically acceptable cations, and then evaporating the resulting
solution to drynees, preferably under reduced pressure. Altematively, they may also
be prepared by mixing lower alkanolic solutions of the acidic compounds and the
desired alkall metal alkcxdde together, and then evaporating the resutting solution to

dryness [n the same manner as before. In elther case, stoichlometric quantiiea of
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reagents are preferably employed In order to ensure complataness of reaction and
maximum Ylelds of the desired final product.

The composifons of the present Invention may be formulated in a
conventional manner using one or more pharmacsutically acceptable camiers. Thus,
the active compounds of the invention may be formulated for oral, buccsl, intranasal,
parenteral (8.g,, Intravenous, intramuscular or subcutaneous) or rectal adminlstration
of In a form sultable for administration by Inhalation or insuffiation. The atfive
compounds of the Invention may aiso be formulated for sustained dellvery.

For oral administration, the pharmaceutical compositions may take the form
of, for example, tablets or capsules prepared by conventional means with
pharmaceutically acceptable exciplents such as binding agents (.g,, pregelatinized
maize starch, polyvinylpyrrolidone or hydroxypropyl methylceliuiose); flllers (a.g..
lactose, microcrysialiine cellulose or calclum phosphate); lubricants (e.g,
magnesium siearate, talc or sliica); disintegrants (a.q,, potaio etarch or sodlum
starch glycolate); or wetting agents (9.g,. sodium lauryl sulphate). The tablets may
ba coated by methods well known In the art Llquid preparations for oral
administration may take the form of, for example, solutions, syrups or suspensions,
or they may be presented as a dry product for consiitution with water or other
suitable vehicle before use. Such Hquid preparations may be prepared by
conventional means with pharmaceutically acceptable additives such as suspending
agents (e,g.. sorbitol syrup, methyl celluicse or hydrogenated edible fats),
emulsifying agenta (g.g,, lecithin or acacla); non-aqueocus vehicles (9.9, aimond ofl,
olly esters or ethyl aicohol); and preservaiives (@.g. methyl or propyl p-
hydroxybenzoates or sorbic acid).

For buccal administration, the composition may take the form of tablets or
lozenges formulated in conventional manner.

The active compounds of the invention may be formulated for parentsral
administration by injection, including using conventional catheterization tachniques or
infusion. Formulations for injection may be presented in unit dosage form, 8.g,, In
ampules or In muli-dose containers, with an added preservative. The compositions
may take such forms as suspensions, solutions or emulsions In ofly or aqueous
vehkles, and may contain formulating agents such es suspénding, stabliizing and/or
dispersing agents. Altematively, the active Ingredient may be in powder form for
reconstitution with a sultable vehicle, 8.0., sferllé pyiogef-Tree water, before use:
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The active compounds of the invention may also be formulated in rectal
compositions such as suppbsitordes or retention enemas, @0, contalning
conventional suppository bases such as cocoa butter or ather glycerides.

For Intranasal administration or edministration by Inhalation, the active
compounds of the invention are convenlently delvered in the form of a solution or
suspension from a pump spray container that Is squeazed or pumped by the patient
or as an aerosol apray presentation from a pressurized contalner or a nebulizer, with
the usa of a sulisble propeilant, 8,0, dichiorodfluoromethans,
trichlorofiuoromethane, dichiorotetrafiuorosthane, carbon dicxdde or aother suttable
gas. In the case of a pressurized aerosol, the dosage unit may be determined by
providing a valve o deliver a metered amount. The pressurized container or
nebullzer may contaln a solution or suspension of the active compound. Capsuiss
and cartridges (mada, for example, from gelatin) for use In an Inhaler or Insuffiator
may be formulated containing & powder mix of @ 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, parentsral
or buccal administration to the average adult human for the treatment of the
conditions refermed fo above (g.g,, rheumatold arthritis) Is 0.1 1o 1000 mg of the
active ingredient per unit dose which could be administered, for example, 1 to 4
timea per day.

Aserosol formulations for treatment of the condltions referred to above (a.g.,
asthma) In the average adult human are preferably amanged so that each metsred
dose or “puft" of aerosol containa 20 ug to 1000 ug of the compound of the Invention.
The overall dally dose with an aerosol will be within the range 0.1 mg to 1000 mg.
Administration may be several imes daily, for axample 2, 3, 4 or 8 times, giving for
example, 1, 2 or 3 doses each time.

A compound of formula (1) administered (n a phamaceutically acceptable form
elther alone or In combination with one or mora additional agents which modulate a
mammillan immune system or with anflinflammatory agents, agents which may Include
but are not Iimited to cycloaporin A (e.g. Sandimmune® or Neoral®, rapamycin, FK-
6058 (tacrollmus), leflunomide, decxyspergualln, mycophenolate (e.g. Callcept®,
azathloptine (e.g. Imean®), dacllzumab (e.g. Zenapad®), OKT3 (e.g. Orthocolone®),
AlGam, aspirin, acctaminophen, ibuprofen, naproxsn, piradcam, and antinfimmatory
stervlds (a.g. predniscione or dexamethasona); and such agents may be administered”

%)
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as part of the same or separate dosage forms, via the same or different routes of
adminletration, and on the same or different administration schedules according to
standard phamrmaceutical praciice.

FK506 (Tacrolimus) is given orally at 0.10-0.15 mg/kg body weight, evary 12
hours, within first 48 hours postoperetive, Does is monltored by serum Tacrolimus
trough levels.

Cyclosporin A (Sandimmune oral or Intravencus formulation, or Neoral®, oral
solution or capsuias) ls given orally at 5 mg/kg body weight, every 12 hours within 48
hours postoperative, Dose Is monitored by blood Cyciosporin A trough levels.

The active agents can be formulated for sustained delivery according to
methods well known to those of ardinary skiil in the art. Examples of such
formulations can be found In United States Patents 3,538,214, 4,080,698, 4,173,628,
3,119,742, and 3,492,397.

The ablity of the compounds of formula | or their phammaceutically
acceplable salts to Inhiblt Janus Kinase 3 and, consequently, demonstrate their
effectiveness for treating disorders or conditions characterized by Janus Kinase 3 Is
shown by the following in yiirp assay tests.

Blologica) Assay
JAKS (JH1:GST) Enzvmatic Agsay

The JAK3 kinase assay utiilzee a protein expressed in baculovirue-Infected
SF9 cells (a fusion protein of GST and the catalytic domain of human JAKS) purified
by affinity chromatography on giutathione-Sepaharose. The substrate for the
reaction Is poly-Glutamic acid-Tyrosine (PGT (4:1), Sigma catalog # P0275), coated
onto Nunc Max Sorp plates at 100 pg/ml ovemight at 37°C. The moming after
coating, the plates are washed three times and JAK3 Is added to the wells contalning
100 u! of kirase buffer (50 mM HEPES, pH 7.3, 125 mM NaCl, 24 mM MgCi2)+ 0.2
uM ATP + 1 mM Na orthovanadate.) The reaction proceeds for 30 minutes at room
temperature and the plates is washed three more times. The level of phosphoryiated
tyrosine In a given well Is quantitated by standard ELISA asaay utlllzing an antl-
phoephotyrosine antibody (ICN PY20, cat. #89-151-1).

This screen measures the Inhibltory effect of compounda on [L-2 dependent

T-Cell blast proliferation /n vifro. Since signaling through the IL-2 receptor requires
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JAK-3, cell active Inhibltors of JAK-3 should Inhibit IL-2 dependent T-Cell biast
proliferation.

Theeal!sforﬂ\lsauaymholabdfmmﬁashhumbbod After
separation of the mononuciear cells using Accuepin System-Histopaque-1077
(Sigma # A70564), primary human T-Celle are Isolated by negative selection using
Lympho-Kwik T {One Lambda, Inc., Cat # LK-60T). T-Cells are cultured at 1-2 x
10%ml In Media (RPMI + 10% heat-Inactivated fetal calf sarum (Hyclone Cat # A-
1111-L) + 1% Peniclifin/Streptomycin (Glbco)) and induce to proliferate by the
addition of 10ug/ml PHA (Murex Diagnostics, Cat # HA 16). After 3 days at 37°C In
5% CO;, cells are washed 3 timee In Medla, resuspended fo a denalty of 1-2 x 10°
cella/m! In Medla pius 100 Unita/ini of human recombinant IL-2 (R&D Systamns, Cat #
202-IL). After 1 week the cells are IL-2 dependant and can be malntained for up to 3
weeks by feeding twice weekly with equal volumes of Media + 100 Unitse/ml of IL-2.

To assay for a test compounds abllity to Inhibit [L-2 dependent T-Call
proliferation, IL-2 dependent cells are washed 3 times, resuspended in media and
then plated (50,000 ceila/well0.1mi) in a Flat-bottom Qs-wall‘ microtiter plate (Falcon
# 353075). From a10 mM stock of test compound in DMSO, serial 2-fold dilutions of
compound are added In friplicate wells stariing at 10 uM. After one hour, 10 Unite/mi
of IL-2 Is added 1o each test well. Plates are then Incubated at 37°C, 5% CO, for 72
hows. Plates are then pulsed with *H-thymidine (0.5 uCl/well) (NEN Cat # NET-
027A), and Incubated an additiona! 18 hours, Cutture plates are then harvested with
a 06-well plate harvester and the amount of *H-thymidine Incomporated into
proliferating cells ls determined by counting on & Packard Top Count scintillation
counter. Data Is analyzed by plotling the % inhibition of prolferation verses the
concentration of test compound. An ICyg value (uM) is determined from this plot.

The following Examples Hlustrate the preparation of the compounds of the
present Invention but It Is not limitad to the detalls thereof. Melting points are
uncorracted. NMR data are reportsd In parts per million (8) and are referenced to
the deuterium lock signal from the sample solvent (deuteriochloroform unless
otherwise specified). Commercial reagents were utiitzed without further. purification,
THF refers to tetrahydrofuran. DMF refers to N,N-dimethyiformamide. Low
Resolution Mass Spectra (LRMS) were recorded on either a Hewlett Packard
5080®, utliizing chemical lonkzation (ammonium), or a Fisons {or Micro Mau)
Atmospheric Pressure Chemical lontzation (APCI) platfiorm which uees a 50/50

N
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mixiure of acetonitrile/water with 0.1% formic acid as the lonizing agent. Room or
amblent temperatyre refers to 20-25°C.

To a stimed solution of 1-benzyl-4-methyl-plperidin-3-one (2.3 grams, 11.5
mmof), prepared by the methods of lorlo, M.A. and Damla, G., Tetrahedron, 26,
5516 (1870) and Grieco gt al,, Joumal of the American Chemical Soclety, 107, 1788
(1985), (modified using 5% methanol as a co-solvent), both referencaes are
Incorporated by reference In thelr entirety, disscived In 23 mL of 2 M methylamine In
tetrahydrofuran was added 1.4 mi. (23 mmol) of acetic acid and the resuliing mixture
stimed in a sesled tube for 16 hours at room temperature. Tracstoxy sodium
borohydride (4.9 grams, 23 mmol) was added and the new mixture stirred at room
temperature In a sealed tube for 24 h, at which ime, the reaction was quenched
upon addition of 1 N sodlum hydraxide (50 mL). The reaction mixiure was then
extracted 3 x 80 mL with ether, the combined ather layers dried over sodium sulfate

(NazS0,) and concentrated to dryness In vacuo affording 1.7 grams (68%) of the title

compound as a white solid. LRMS: 218.1 (M+1).

A solion of 4-chioropyrrolof2,3-dipyrimidine (24 grams, 15.9 mmol),
prepared by the method of Davoll, J. Am. Chem. Soc., 82, 131 (1960), which s
incorporated by referance In its entirety, and the product from Method A (1.7 grams,
7.85 mmol) dissolved In 2 equivalents of triethylamine was heated In a sealed tube at
100 °C for 3 days. Foliowing caofing to room temperature and concsniration under
reduced pressure, the residue was purified by flash chromatography (sllica; 3%
methanol In dichloromethane) affording 1.3 grams ({50%) of the titte compound as a
colorless ofl, LRIMS: 336.1 (M+1).

xS
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Ta the product from Mathod B (0.7 grams, 2.1@ mmol) dissolved in 15 mb of
ethanol was added 1.5 mL of 2 N hydrochloric acid and the reaction mbdure
degassed by nitrogen purge. To the reaction mixiure was then added 0.5 grams of
20% palladium hydroxide on carbon (50% water) (Aldrich) and the resulting mixture
shaken (Pamr-Shaker} under a 50 psl atmosphere of hydrogen at room ternperature
for 2 days. The Caelite filtered reaction mixture was concentratad to drynesa in vacuo
and the residue purifled by flash chromatography (sliica; 5% methanol in
dichoromethane) affording 0.48 grams (90%) of the tite compound. LRMS: 248.1
(M1).

To a stiimed solution of the product from Method C (0.03 grams, 0.114 mmol)
dissolved in 5 mL of 10:1 dichloromethane/pyridine was added (0.018 grams, 0.228
mmol) of acetyichloride and the resuliing mixure stimed at room temperature for 18
hours. The reaction mixiure was then partitioned between dichloromethane and
saturated sodlum bicarbonate (NaHCCa). The organic layer was washed again with
saturated NaHCO;, dried over sodium suifate and concentrated to dryness In vacuo.
The residue was purified by preparative thin layer chromatography (PTLC) (sllics;
4% methanol in dichioromsthane) affording 0.005 mg (15%) of the ttie compound as
a coloriess oll. LRMS: 288.1 (M+1).

The tile compounds for examplea 2-26 were prepared by a mathod
analogous {o that described In Example 1.

[1<(2-Aminc-ethanesulfonyl}-4-methyl-piperidin-3-yl]-metiyl-amine.  LRMS:
353.
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10
[1<{Butane-1-sulfonyl)-4-methyi-piperidin-3-yi}-methyl-amine. LRMS: 386.
Example §
4-M at I -
15 sarboxviic acld isobuty] ester
4-Methyl-3-methylamino-piperidine-1-carboxyllc acld lsobutyl ester. LRMS:
3486.
Example §
N-{2-{4-M /| m o n
20 u na
N-{2-(4-Methyl-3-methylamino-plperidine-1-sulfonyl)-etiyi]-proplonamide.
LRMS: 406, - '
Example 7
| n m Iperidi =
25 sulforivi}-ethyil-carbamic acld methvi eater

[2-(4-Methyl-3-methylamino-plperidine-1-sulfonyl}-ethyl]-carbamic acld methyl
ester. LRMS: 411.

Example 8
N o idin inol-plperidine-1-
30 sulfonyi}-ethy])-sobutyramide

N+2-(4-Methyl-3-methylamino-piperidine-1-sulfonyi)}-ethyl]-scbutyramide.
LRMS: 423,

35

{1-Methanesulfonyt-piperidin-3-yl)}-methyl-amine. LRMS: 310.
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(1-Ethanesulfonyl-plperidin-3-yi}-methyl-amine. LRMS: 324.
Example 11
10 1 - i ig In-4-vl)-
amine
(1-Propyisulfonyi-piperidin-3-yl}-methyl-amine. LRMS: 338.

16

2,2-D} | H In ~-aminol-
piperidine-1-suifonyll-ethy})-propionamide ,
20 2,2-Dimethyt-N-{2-(4-methyl-3-methylamino-piperidine-1-sulfonyl}-ethyl]-

proplonamide. LRMS: 437.

[3-(4-Meﬂ1yb3-mﬂ1ylamlno-plpaﬂdln—1—yl)-3—om—pmpyl]—carbandc acid teri-
30 butyl ester. LRMS: 417.
Example 18
4-m ro 1] din H [0
| Ine
Methyl-[4-methyl-1-(propane-1-sulfonyl)-piperidin-3-y}-amine. LRMS: 352.
35
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6 ) Example 17
0=1 =3 7H lo
piperidin-1-¥]}-propan-1-one
3-Amino-1-{4-methyl-3-methylamino-piperidin-1-yf}-propan-1-one. LRMS:
3.

10 Example 18

2 =3 | o]~
Piperidin-1-yl--ethanone

16

2-Methoxy-1-{(4-methyl-3-methylamino-piperidin-1-yi)}-ethanone. LRMS: 318.

2-Dimethylamino-1-(4-methyl-3-methylamino-piperidin-1-yi)}-ethancns.

LRMS: 331.

Example 20

[3-(4—Meﬂlyl-3-maﬂ1ylarnho-plpaddm-1-y.i)-3-om-pmpyll-ca mic acld tert-

buiyl ester. LRMS: 417.

348:

aminol-piperidin-1-yl-propan-1-ope
3,3,3-Trifluoro-1-{4-methy}-3-methylemino-piperidin-1-yi)-propan-1-one.
Example 22
4-M I -
piperidin-1.vii-2-oxo-sthyli-acetamide
N-{2-(4-Methyl-3-methylamino-piperidin-1-yi)-2-oxo-ethyl]-acetamide. LRMS:

3-Ethoxy-1-(4-methyi-3-methylamino-piperidin-1-yi)-propan-1-cne. LRMS:

R
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303,
10

345.
16

Methyi-[4-methyl-1-(2-methylamino-ethanesulfonyl)-piperidin-3-yil-amine.
LRMS: 387.
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CLAIMS
1. A method of treating or preventing chronlc heart transpiant refection in
mammal, including a human, comprising administering to sald mammal an amount
of a compound of the formula

R' g2

=

"i N R? |

2
N

or the pharmaceutically acceptable salt thereof; whereln

R' Is a group of the formula
]

R (CH,

L
whersinyls 0, 1 or 2;

R Is selected from the group conslsting of hydrogen, (C,-Ce)alkyl, (Ci-
Co)alkylsulfonyl, (C=-Ce)alkenyl, (Cz-Co)aliynyl whereln the alkyl, alkenyl and alkynyl
groups are optionally substituted by deuterium, hydroxy, amino, triftuoromethyl, (Cy-
C.)atkoxy, (C1-Ce)acyloxy, (Ci-Colalkytamino, ((C+-Ce)alkyl)zamino, cyano, nitro, (Cr
Celalkenyl, (CxrCylalkynyl or (C-Co)acylamino; or R Is (Cs-Cro)cycioalkyl wherein the
cycloalkyl group ls opfionally substttuted by deuterium, hydroxy, amino,
trifluoromethyl,  (Ci-Celacyioxy, - (Ci-Ce)acylamino, (Ci-Celalkylamino,  ((Cs-
Ce)alkyl):amino, cyano, cyano(C-Calalkyl, trifluoromethyl{C.-Ce)alikyl, nitro, nitro(C:-
Ce)alkyt or (C-Co)acylamino;

R® Is (CrCy)heterocycioalkyl wherein the heterocydoaliyl groups must be
substituted by one o five carboxy, cyano, emino, deuterium, hydroxy, (C-Ca)alkyl,
(C+-Ce)alkoxy, halo, (C+-Ce)acyl, (C-Cs)alkylamino, amino(C,-Cs)alkyl, (Ci-Ce)alkoxy-
CO-NH, (C-Cg)alkylamino-CO-, (Cr-Ce)alkenyl, (Cr-Ce) alkynyl, {Ci-Cs)alicylamino,
amino{C-Cy)alkyl, hydroxy{C,-Ce)alivl, (Ci-Ce)alkaxy(C,-Ce)alkyl, (Cs-Colacyloxy(C;-
Cplatkyl, nitro, cyano(C-Ce)alkyl, halo(C+-Ca)alkyl, nitro{C,-Ce)atkyl, trifluoromethyi,
trifiuoromethy{Ci-Celalicyl, (Cy-Ce)acylamine, (Ci-Colacylamino(Cq-Colalkyl, (Cr-

. Ca)alkoxy(C,-Celacylamino, amino(Cy-Calacyl, amino(Ci-Cylacyl(Cr-Celalkyl, (Cy-

Ca)alkylamino(Cy-Ca)acyl, ((Ci-Calalkyl)amino(Cs-Celecyl, R'R™N-CO-O-, R¥R'N--
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5 CO-(CrColalkyl, (Cy-Co)aliyS(O)n, RURNS(O)n. RR™NS(O)n (Ci-Colalkyl,

R™S(0)m R'™N, R™S{0)mR"*N(C1-Co)alky! whereln m is 0, 1 or 2 and R and R'® are
each Independently selected from hydrogen or (Cy-Ce)alkyl; or a group of the formula

& | X et e ('I:T(OR.RW)\M.JI f (z(Ru

10

16

"

whereinais 0, 1, 2, 3 or 4;

b, ¢, e, f and g are each Independently O or 1;

dis0,1,2,0r3;

X Is 8(0), whereln n Is 0, 1 or 2; axygen, carbonyl or ~<C{=N-cyano)-;

Y ls S(O), whereln nis 0, 1 or 2; or carbonyl; and

Z Is carbonyl, C{O)O-, C{O)NR- or S{O), whereln n Is 0, 1 or 2;

R®, R, R®, R, R" and R" are sach Independently selected from the group
conasisting of hydrogen or (Ci-Cy)alkyl optionally substituted by deutsrium, hydroxy,
amino, trifiucromethyl, (Cr-CeJacyloxy, (Cr-Gelacylamino, (Cy-Ce)alkylamino, ((C:-
Cy)alkyl)z;amino, cyano, cyano(Cs-Ce)alkyl, trifiuoromethyi(Ci-Ce)alkyl, nitro, nitro(Cy-
Celalkyl or (C-Co)acylamino; '

R" Is carboxy, cyano, amino, oxo, deuterium, hydroxy, frifluoromethyt, (Cy-
Celalkyl, tifluoromethyl(Ci-Celalkyl, (Ci-Colalkoxy, halo, (CrCelacyl, (Cs-
Coalkylamino, ({Cs-Ce)aliyf), amino, amino(C-Ce)alkyl, (Cy-Ca)aikoxy-CO-NH, (Cy-
Ce)alkylamino-CO-, (C-Csalkenyl, (CxCe) alkynyl, (C1-Ce)alkylamino, hydraxy(Cy-
Colalkyl, (C1-Celalkoxy(Cy-Celalkyl, (Ci-Ce)acyloxy(Ci-Colaliyl, nitro, cyano(Ce-
Colalkyl, halo(Ci-Coalkyl, nitro(Cy-Ce)alkyl, trifluoromethyl, triftuoromethy}(Cy-
Cujalkyl.  (Ci-Co)acylamino, (Ci-Ce)acylemino(C,-Celalkyl,  (Cr-Ce)alkoxy(C-
Ce)acylamino, amino(Cs-Cs)acyl, amino(C+-Ce)acyl(Cy-Colalkyl, (C-Ce)alkylamino(C.-
Coacyl, ((Cr-Coalkyiloamino(C-Colacyl, R¥R'"N-CO-0-, R¥R"N-CO{(C-Colalicyl,
R™C(OINH, R'®OC{O)NH, RNHC(O)NH, (Cr-Ca)alky+-S(O)n, (Cr-CelaikyH-S(O)n-
(CrColalkyl, R™R™NS(O) RR"NS(O)y (CrColuikyl, RSO} R™N,

_ R'S{0)nR"™N(Cr-Cu)aliyl wherein m Is 0, 1 or 2 snd R" and R™ are each
independently selacted from hydragen of {Cr-Ce)alky; -
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R* and R? are each Independently selected from the group consisting of
hydrogen, deuterlum, amino, halo, hydoxy, nitro, carbaxy, (CrCealkenyl, (Cz
Colalkynyl, trifluoromethyl, tifluoromsthoxy, (Ci-Celalkyl, (Ci-Coalkoxy, (Cs
Cho)cycloalkyl whereln the alkyl, alkaxy or cycioalkyl groups are optionaily substittued
by one to three groups aelected from halo, hydroxy, carboxy, amino (C,~Cg)alkyithio,
(Cr-Cejalkylamino, ((Cr-Celalkylhamina, (Cy-Colhetercaryl, {Cx-Cy)heterocycloalkyl,
(Cs-Co)cycloalkyl or (Cy-Cyaryl; or R® and R* are each Independently (Cs-
Cro)cycoalkyl, {CyCro)oycloaikaxy, (Ci-Celalikylamino, ((Ci-Coalkylamino, (Ce-
Cularylamina,  (Cr-Cealkylthio, (CeCioantihlo, (Ci-Celalkylsulfinyl,  (Ce
Cro)arylaulfinyl, (C;-Colalkylsulfonyl, (Ce-Cio)eryisulfonyl, (C,-Ce)acyl, (C-Colalkoxy-
CO-NH-, (Cy-Ce)alkyamino-CO-, (Cs-Coheternaryl, (Cr-Colhsterocycioalkyl or (Ce
Cu)aryl whersin the hetnroaryl, heterocycloalkyl and aryl groups are opticnally
substituted by one to three halo, (Cy-Ce)alkyl, (C:-Celalky-CO-NH-, (C1-Ce)alkcncy-
CO-NH-, (Cr-Calalky-CO-NH-Ci-Calafkyl, (Cr-Ce)alkaxy-CO-NH-(C+-Calalkyl, (C:-
Co)atkoxy-CO-NH-(C4-Cy)alkoxy, carboxy, carboxy{C:-Ce)alkyl, carboxy(C,-Ce)alkoxy,
benzyloxycarbony(C1-Ce)alkoxy, (Ci-Ce)alkoxycarbonyl(C,-Ce)alkonxy, (Ce-Cio)ary,
amino,  amino(Ci-Celalkyl,  (C,-Ce)alkoxycarbonylamino,  (Cs-Cio)aryl(Ci-
Ca)alkoxycarbonylamino, (C-Colalkylamino,  ((C4-Ce)alkyl)amino, (C
Ca)alkylamino(Cy-Celalkyl, {(Cs-Celalkyl)samino(Ci-Ce)aliyl, hydroxy, {(Ci-Cealicxy,
carboxy, carboxy(Ci-Calalkyl, (Ci-Celalkoxycarbonyl, (C-Celalkoxycarbonyl(Cy-
Coalkyl,  (Ci-Cy)alkoxy-CONH-,  (Cy-Colalky-CO-NH-,  cyano,  (Cs
Co)hetarocycloalkyl, amino-CO-NH-, {C~Ga)alkylamino-CO-NH-, {(C-
Ce)alkyl);amino-CO-NH-, (Cs-Cio)arylamino-CO-NH-, (CsCo)heteroarylamino-CO-
NH-,  (Ci-Ce)alkylamino-CO-NH-(Cr-Cojalkyl,  ({Ci-Ce)alkyl)2amino-CO-NH-(C,-
Gelalkyl, (Cs-C1o)arylamina-CO-NH{C-Ce)alkyl, (Cs-Ca)heteroarylamina-CO-NH-(Cy-

Ce)alkyl, (Cy-Ce)alkylsuifonyl, (C+-Ca)alkylsulfonylamino, (Cs~
Ca)alkylsutfonylamino(Cy-Calalkyl, (Ce-Crolarylsulfonyl, (Cy-Coarylsulfonylamino,
(Ce-Cro)arylsulfonylamino{Cy-Cy)alkyl, (C+-CoJatkyisulfonylamino, (Cr-

Ca)alkylsulfonylamino{C,-Ce)alkyl, (Cs-Co)heteroaryl or (Cx-Co)heterocycloalkyl;
effective In treating such a condttion.
2, A method of treating or preventing chronic lung transplant rejection in a
mammal, including a human, comprising administering to sald mammal an amount of
a compound of the formula )
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R R?

H

or the pharmacsutically acceptable salt thereof; wherein
R' is a group of the formula

Rb
RY (cﬁ )
\N/ 2 y

L
wherelnyis 0, 1or2;

R* Is selectsd from the group consisting of hydrogen, (Cy-Ce)alkyl, (Cy-
Celalkylsulfonyl, (C-Co)alkenyl, (Cz-Ce)alkymyl wherein the alkyl, alkenyl and alkynyl
groups are optionally substituted by deuterium, hydroxy, amino, triflucromethyl, (C;-
C.)akaxy, (C+-Ce)acyloxy, (CCe)alkylamino, ((C+-Ce)alkyl)amino, cyano, nitro, (Cr
Co)alkenyl, (Cx-Ca)alkynyl or (C+-Cojacylamino; or R* Is (Cs-Cio)cycloalkyl whereln the
cycloalkyl group is optionally substituted by deuterium, hydroxy, amino,
irifluoromethyl, (Cy-Ceacyloxy, (Cr-Celacylamino, (Cy-Cylalkylamino, ((Cs-
Ce)alkyl),amino, cyano, cyano(C-Cy)alkyl, trifluoromethyi(C+-Ce)alkyl, nitro, nitro(Cr-
Ca)alkyl or {C-Cq)acylamino;

R? I8 (CrCe)heterocycioalkyl wherein the heterocycloalkyl groups must be
substituted by one to five carboxy, cyano, amino, deutaﬂum; hydroxy, (C-Ce)alkyl,
(Cr-Celelkoxy, haio, (Cr-Ce)acyl, (Cr-Calalkylamino, amino(Cy-Calalkyl, (Cy-Cejalioxy-
CO-NH, (Cs-Ce)alkylamino-CO-, (Cr-Ce)alkernyl, (C-Co) alkynyl, (C,-Co)alkylamino,
amino{C,-Cejalkyl, hydraxy(Cy-Ce)alkyl, (C1-Ce)alkoxy(Cy-Celalkyl, (Ct-Co)acyloxy(Cy-
Celalkyl, nitro, cyano(C-Ce)alkyl, halo(Ci-Ce)alky!, nitro(C-Ce)alkyl, trifiuoromethyi,
trifiuoromethyl(C+-Ce)alkyl, (Cy-Ce)acylamino, (Cy-Ce)acylamino(C,-Colalkyl, (Cy-
Ce)alkaxy(Cs-Ce)acylamino, amino(Ci-Ce)acyl, amino{Cy-Ce)acyl(Ci-Co)alkyl, (Cy-
Cuo)alkylamino(Ci-Ca)acyl, ((Ci-Ce)alkyl)emino(C;-Colacyl, R*R*N-CO-0-, R™R"N-
CO-{CrColalikyl, (Ci-Colalky-S(O} R™RNS(O)w. RRNS(O}n (Cr-Colaliy,
R™S(0)m R™N, R"S(0)nR"*N(Cy-Co)alkyl wherein m Is 0, 1 or 2 and R"™ and R" are
each Independently selectsd from hydrogen or (C,-Celalkyl; or a group of the formula
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)

u
wherelnals 0,1, 2 30or4;

b, ¢, e, f and g are each Independently 0 or 1;

dis0,1,2,0r3;

X Is S(0), whareln n Is 0, 1 or 2; oxygen, carbonyl or —-C(=N-cyano})-;

Y Is 5(0), wherein n Is O, 1 or 2; or carbonyl; and

Z is carbonyl, C(0)0-~, C{OINR- or $(0), whereinn Is 0, 1 or 2;

R®, R', R®, R, R™ and R" are each indapendently selected from the group
consiating of hydrogen or (C,-Cy)alkyl optionally subsiituted by deuterium, hydroxy,
amino, trifiuoromethyl, (Ci-Celacyloxy, (Cr-Ce)acylamino, (CCe)alkylamino, ((C,-
C.)ulkyl),ar]'nno, cyano, cyano({Cs-Ce)alkyl, trifiuoromethyl(C,-Cealkyl, nitro, nitro(Cy-
Ce)alkyl or (C1-Ca)acylamino;

R s carboxy, cyano, amino, oxo, deutsrium, hydroxy, trifluoromethyt, (Ci-
Coalkyl, trifluoromethyi(Ci-Colalkyl, (C;-Celalkoxy, halo, (Ci-Ceacyl, (Cr
Cs)alkylamino, ((Ci-Celaliyl). amino, amino(Cy-Cs)alkyl, (C:-Ce)alkaxy-CO-NH, (Cy-
Co)elkylamino-CO-, (CrCelalkenyl, (Cz-Ce) alkynyl, (Cy-Ce)alkylamino, hydroxy(C:-
Colalkyl, (Cy-Celalkoxy{Cs-Co)alkyl, (Ci-Colacyloxy(Ci-Co)alkyl, nitro, cyano{(Cs-
Coalkyl, helo(Cy-Cylalkyl, nitro(C-Cealkyl, trifiuoromethyl, triflucromethyl(Cy-
Co)alkyl, (Cr-Co)acylamino, (Ci-Co)acylamina(CrColalkyl,  (Cy-Cs)alioxy(C:-
Celacylamino, amino(Cy-Celacyl, amino{Ci-Ca)acyl{C+-Celalkyl, (C+-Cy)alkylamina(C,-
Ca)acyl, ((Cr-Colelkyl):amino(Cy-Celacyl, R"R"N-CO-O-, R"R"N-CO-(Ci-CaJaliyl,
RYC(O)NH, R'®OC(O)NH, R'*NHC{O)NH, (C;-Co)aliyt-S(O)m, (C1-Coalicy-S(O)ar
(Ci-Colalkyl, R™PR™NS(O)m R™R"NS(O)n (Ci-Coalkyl, R™S(0)n R™N,
R™®S(0),R™N(C-Cy)alkyt wherein m 18 0, 1 or 2 and R'™ and R' are each
independently selected fromn hydrogen or (C+-Cg)alkyl;

R? and R® are each Independently selected from the group consisting of

_hydrogen, deytprlum_._ amino, halo, hydoxy. nitro, carboxy, (CrCs)alkenyl, (Cr

Coalkynyl, trifluoromethyl, triffuoromethaxy, (Ci-Celalkyl, (Cr-Co)alkany, (Ca
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5 Cyo)cycloaliyl wherein the alkyl, alkoxy or cycioalkyl groups are optionally substittued
by one to three groupe salectad from halo, hydroxy, carbaxy, amino (C;-Ca)alkyithlo,
(C-Cealylamino, ((Cr-Celalikyi);amino, (Co-Colhetercaryl, (Cxr-Cy)hsterocycioalkyl,
(Cs-Co)cycloalkyl or (CeCi)aryl; or R* and R' are each Independently (Cy
Co)cycloalkyl, (Cx-Cro)cycioalkoxy, (Cy-Celalkylamino, ((C(-Ce)alkyllamino, (Cs

10 Cylarylamino, (Cr-Celalkythlo, (CrCiJarytthio,  (C-Calalkyleulfinyl,  (Co-
Cr)arylsuifinyl, (C,-Ce)alkylsulfonyl, (Ce-Cio)arylsulfonyl, (Cs-Ce)acyl, (Cy-Ce)alkoxy-
CO-NH-, (Ci-Co)alkyamino-CO-, (Ce-Co)heteroarvi, (Cx-Cylheterocycloalkyl or (Ce-
Cis)aryl wherein the heteroaryl, hetsrocycloalkyl and aryl groups are optionally
substituted by one to three halo, (Ci~Ce)alkyl, (Ci-Ca)alky-CO-NH-, (C;-Ce)alkoxy-

16 CO-NH-, (Cy-Cq)alkyhCO-NH-(Cs-Coalkyl, (Cy-Co)alkoxy-CO-NH-{C;-Ca)aikyl, (Cs-
Ce)alkoxy-CO-NH-(C+-Cy)alkoxy, carboxy, carbaxy(C+-C)alkyl, carboxy(C+-Celalkoxy,
benzyloxycarbonyl{C-CeJalkaxy, ({Cy-Ce)alkaxycarbonyl(C+-Ce)alkoxy, (Ce-Co)aryl,
amino,  amino(Cr-Cslalkyl,  (Ci-Celalkaxycarbonylamine,  (Ce-Cro)aryl(Cy-
Gujalkoxycarbonylamino,  (Ci-Coalkylamino,  ((Ci-Co)alkyl);amino,  (Ci-

20 Cylalkylamino(Cs-Ca)alkyt, ((Ci-Ce)alkyl)2amino(C,-Ce)alkyi, hydroxy, (C-Celalkoxy,
carboxy, carboxy(Ci-Ce)alkyl, (Cq-Ce)alkoxycarbonyl, (C:-Ce)alkaxycarbonyl(Ci-
Coalkyl,  (Ci-Colalkoy-CONH-,  (C-ColalkytCO-NH,  cyano,  (Cr

Ce)heterocycloalkyl, amino-CO-NH-, (C.-C.)alkylammo-COI-NH-. {(Cs-

Ce)alkyl);amino-CO-NH-, (Ce-Ciplarylamino-CO-NH-, (CrCg)heteroarylamino-CO-

25 NH,  (Ci-Cylalkylamino-CO-NH-(Cr-Ceaikyl,  ((Ci-Coalkyflamino-CO-NH-(C/-

Celaliyl, (Ce-Cro)arylamine-CO-NH-(Cy-Co)alkyl, (Cg-Co)hetercarylamino-CO-NH-(Cy-

Ce)alkeyl, {Cr-Co)alkylsulfonyl, (Cs-Celalkylsulfonylamino, {Ci~
Co)alkylsulfonytamina(Cs-Celalkyl, (Ce-Cio)arylauffonyl, (Ce-Cyo)arylsutfonyiamino,
(Ce-Cio)aryisulfonylamino{Cy-Co)alkyt, (Ci-Cy)alkylsulfonylamino, (Cv-

30  Caalkyleulfonylamino(C;-Ce)alkyl, (Cs-Cohateroaryl or (Cx-Co)heterocycloaliyl;
effeciive In treating such a condition.

3. A method of treating or preventing chronic liver transplant rejection In
a mammal, including a human, comprising adminlstering to saki mammal an amount

of a compound of the formula
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or the pharmaceutically acceptabile salt thereof; whersin
' R' ts a group of the formula
RS
s e
R\N/(cHz)y

10

16

25

1L

whersin yis 0, 1 or 2;

R' is selected from the group consisting of hydrogen, (C:i-Cs)alkyl, (Cy- .

Cajalkylsulfonyl, (C-Cq)alkenyl, (C-Ca)alkynyl wherein the alkyl, alkenyl and alkynyl
groups are optionally substituted by deuterium, hydraxy, amino, trifluocromethyl, (C-
Co)alkoxy, (Cr-Ce)acyloxy, (Cr-Ce)alkylamino, {(Cr-Ce)aliyl):amino, cyano, nitro, (Cr
Co)atkenyl, (C-Ce)alkynyl or (C-Ceacylamino; or R* ls (Cs-Cyo)cycloalkyl whereln the
cycloalkyl group is optionally substitied by deuterium, hydraxy, amino,
trifluvorometiyl,  (Ci-Co)acyloxy, (Ci-Ce)acylamino, (Cy-Gy)alkylamino, ((Cy-
Cs)alkyl)2amino, Gyano, cyano(C,-Celalkyl, trifluoromethyi(C,-Ce)alkyl, nitro, nitro(C,-
Co)alicyl or (Cy-Ce)acylamino;

R® Is (C2Cs)heterocycioalkyl wherein the heterocycloalkyl groups must be
substituted by one to five carboxy, cyano, amino, deuterium, hydraxy, (C,-Ce)alkyl,
(Cr-Co)alkanyy, halo, (C1-Ce)acyl, (Ci-Colalkylamino, amino(C-Cy)alicyl, (C1-Ce)alkaxy-
CO-NH, (Cy-Ce)aliylamino-CO-, (Cs-Co)alkenyl, (CrCe) alkynyl, (Ct-Coalkylamino,
amino(Cy-Colalkyl, hydroxy(C-Ce)alkyl, (C,-Ce)alkoxy(C+-Co)alkyl, (C+-Ce)acylaxy(Ci-
Ca)abcyl, nitro, cyano(Cs-Co)alkyl, halo(Cs-Colalkyl, nitro{C,-Cy)alkyi, trifluoromethyl,
trifiuvoromethyl(C:-Ca)alkyl, (Ci-Ceacylamino, (C;-Ce)acylamino(Cr-Celalkyl, (Cs-
Ce)alkoxy(Cy-Ce)acylamino, amino(Ci-Ce)acyl, amino({Ci-Ce)acyl(Ci-Cealkyl, (Cr-
Co)alkylamino(C:-Cy)acyl, ((Ci-Celalkyl)amino({C-Celacyl, R'R'*N-CO-O-, R“R'N-
CO-Cy-Colalkyl, (Ci-Co)alky-S(O)ws R™R'*NS(O)n, RR"NS(O)n (Cr-Colalkyl,
R™S(0)m R™N, R™S(O)mR"™N(Cr-Ce)alkyl wherein m Is 0, 1 or 2 and R and R™ are
sach Independently selected from hydrogen or (&_—p.)allw!; or a group of_ iha_f_onpula



WO 2005/060972 PCT/IB2004/004034

10

16

20

25

o m\(i')fm%\m'/@lm./nﬂ

whereinals 0, 1,2, 3 or4;

b, ¢, e, f and g are each Independently 0 or 1;

dis0,1,2,0r3;

X Is S(O), wherein n 1s 0, 1 or 2; oxygen, carbonyl or -C(=N-cyano)-;

Y i S(O), wherein n is 0, 1 or 2; or carbonyl; and

Zis carbonyi, C(0)O-, C(O)NR- or $(0), wherelnnis 0, 1 or 2;

R, R, R, R, R” and R" are each Independently selected from the group
consisting of hydrogen or (C,-Cy)alkyl optionally substituted by deuterium, hydroxy,
amino, trifiuvoromethyl, (Cy-Ce)acyloxy, (Cr-Ce)acylamino, (C.-Ce)aikylamino, ((Cr-
Ce)alkyl)zamino, cyano, cyano{C,-Cs)alkyl, triflucromethyl{C,-Ce)alkyl, nitro, nitro(Cy-
Ce)alkyl or (C;-Ce)acylamino; .

R' je carboxy, cyano, aiino, oxo, deuterium, hydroxy, triflucromethyl, (Cy-
Colalkyl, trifluoromethyCy-Celalkyl, (Ci-Celalkoxy, halo, (Ci-Colacyl, (Cy-
Co)alkylamino, ({C,-Ce)alkyl); amino, amino(Ci-Ce)alkyl, (Ci-Ce)alkoxy-CO-NH, (Cy-
Co)alkylamino-CO-, (CrCe)alkenyl, (CrCe) alkynyl, (C:-Co)alkylamino, hydroxy(Cy-
Celalkyl, (Ci-Colalkaxy(Cs-Calaikyl, (Cr-Ce)acyloxy(Ci-Ce)alkyl, nltro, cyano(Cy-
Cqlalkyl, halo(Ci-Cealkyl, nitro{Ci-Colalkyl, trifiuoromethyl, trifiuoromethyl(C,-
Calaliyl,  (Cr-Co)acylamino,  (Cr-Celacylamino(Cr-Celalkyl,  (C-Ca)alkoxy(Cy-
Celacytamino, amino(C,-Ce)acyl, amino(C:-Cajacyl(Cr-Cy)alkyl, (C+-Ce)aliylamina(C-
CoJacyl, ((Ci-Cadalkyl)amino(C-Calacyl, R*R'"N-CO-0-, R"R'"N-CO-(C/-Cylalkyl,
R™C(OINH, R OC(O)NH, R™NHC(ONH, (Ci-Co)alkyl-S(O), (Ci-Co)alkyHS(O)r
(Cr+-Colalkyl, R™R™NS(O)n. R™R™NS(QO)n (Ci-Coalkyl, R™S(O)n R™N,
R"'S{0)xR"*N(C-Cy)aliyl wherein m Is 0, 1 or 2 and R and R* are each
Independently selected from hydrogen or (Cy~C)alkyl;

R® and R’ am each independently selected from the group conalsting of
hydrogen, deutardum, amino, halo, hydoxy, nifro, carboxy, (CrC-)aikenyl (Cr
Colalynyl, tiflucromethyl, trifluoromethoxy, (Cr-Celalkyl, (Cr-Colalkoxy, (Cr -
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Cqo)cycioalkyl whereln the alkyl, alkaxy or cycloalkyl groups are optionally substittued
by one to thres groups selacted from halo, hydroxy, carboxy, amino (C,-Gg)alkyithio,
(C,-Colalkylamino, ((Ci-Ce)alkyl);amino, (Ce-Ceheteroaryl, (Cx-Celheterocydioatiyl,
{CyColoycloaliyl or (Cy-Cyolaryl; or R* and R’ are each Independently (Cx-
Co)cydoalkyl, (Cy-Cro)cycloakkoxy, (Ci-Ce)alkylamino, ((C-Cealkyl)samino, (G-
Cuoarylamino,  (Ci-Celalkyithlo, (CeCiolaryithio, (Ci-Colaliylsutfinyl, (Ce
Cro)arylsulfinyl, (Ci-Cs)alkylsulfonyl, (Ce-Cro)aryisulfonyl, (Ci-Ca)acyl, (Ci-Ce)alkony-
CO-NH-, (C1-Ge)alkyamino-CO-, (Cs-Ce)heteroaryl, (Cr-Colhetarocycioalkyl or (Ce-
Cuw)aryl wherein the heteroaryl, hetsrocycloalkyl and aryl groups are opiionally
substiiuted by one to three halo, (C-Ce)alkyl, (Cr-Celaliyt-CO-NH-, (Cs-Cy)alkoxy-
CO-NH-, (Cr-Cojalkyl-CO-NH-(C,-Colalkyl, (C1-Co)alkoxy-CO-NH-(C,-Colalkyl, (C:-
Ce)alkaxy-CO-NH-(C4-Cy)alkaxy, carboxy, carboxy(C,-Ce)alkyl, carboxy(C-Ce)alkoxy,
benzyloxycarbonyl(Cy-Ce)alkaxy, (C+-Ce)alkoxycarbony{Cy-Ca)elkoxy, (Ce-Cro)aryl,
amino,  emino(CrColalkyl,  (Cr-Colalkoxycarbonylamino,  (Cs-CrolaryiCr-
Co)alkoxycarbonylamino,  (CrCylalkylamino,  {(Cy-Celalikyllamino,  (Cr-
Celalkylamino(Cy-Celalkyl, ((C1-Cq)alkylliamino{C;-Ce)aikyl, hydroxy, (Ci-Ce)alkoxy,
carboxy, carboxy(Ci-Colalkyl, (Cy-Celalkoxycarbonyl, (C.-Cy)alkoxycarbonyl(C,-
Gajalkyl,  (Cr-Co)alkoxy-CONH-,  (Ci-Co)alkyi-CO-NH-,  cyano, (Cr
Cy)heterocycioalkyl, amino-CO-NH-, (C,-Co)alkylamino-CO-NH-, ((Cy-
Celaliyl)camino-CO-NH-, (Cg-Cyplarylamino-CO-NH-, ({CsCo)heterocarylamino-CO-
NH-,  (C-Cy)alkytamino-CO-NH-(C-Celalkyl,  ((Cs-Ca)alkyl)22mino-CO-NH-(Cs-
Ca)alkyl, (Ce-Ciolaryiaming-CO-NH-{C1-Ca)alkyl, (Cs-Co)heteroarylamino-CO-NH-(C;-
Celalkyl, (Cr-Colerlkylsulfonyl, (Cr-Co)alkytsutfonylamino, (Cs-
Cojaliylsulfonylamino(C1-Cslalkyl, (Ce-Cyolaryisulfonyl, (Ce-Co)aryisitforylamino,
{Ce-Crolarylsulforylamino(Cy-Co)alicyl, (Cr-Ca)alkytsulfonylamino, (Cr
Celaikyleulfonylamino{Cy-Ce)alkyt, (Cy-Ce)heteroaryl or (Cz-Cs)hetaracycloalkyl;
sffective in treating such a condition,

4, A method of treating or preventing chronic kidney transplant rejection
In a mammal, including @ humnan, comprising administering to sald mammal an
amount of a compound of the formula

&
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or the pharmaceutically acceptable salt thereof; wherein
R' s a group of the formula

L
whereinyis 0,1 or 2;

R' Is selected from the group conslsting of hydrogen, (Ci-Celalicyl, (Cq-
Co)alkylsulfony!, (C-Ce)alkenyl, (Cz-Ce)alkynyl whereln the alkyl, alkenyl and alkyny!
groups are optionally substituted by deuterium, hydroxy, amine, triflucromsthyl, (C;-
Cu)alkoxy, (Gr-Ce)acyloxy, (C-Ca)alkylamine, ((Cy-Ce)alkyt)2amino, cyano, nitro, (Cr-
Co)alkenyl, (Cr-Ce)alkynyl or (C+-Ce)acylamino; or R* la (Ca-Cyo)cycloalkyl wherein the
cycloalkyl group Is optionally substituted by deuterfum, hydroxy, amino,
trifluoromethyl,  (Ci-Ce)acyloxy, (Cy-Celacylamino, (C,-Cealkylamino, ((Cy-
CaJalkyl);amino, cyano, cyano(Ci-Ce)alkyl, trifiucrometiy}(Cr-Ce)alkyl, nitro, nitro(C/-
Ce)alkyl or (Ci-Ce)acylamino;

R® Is (Cs-Co)heterocycioalkyl wherein the heterocycloalkyl groups must be
substituted by one to five carbaxy, cyano, amino, deuterium, hydroxy, (C,-Ce)alkyl,
(C1~Ca)alkoxy, halo, (C;-Ce)acyl, (C+-Ce)alkylamino, amina{C,-Ca)alkyl, (C+~-Ce)alkoxy-
CO-NH, (Cy-Co)aliylamino-CO-, (Cr-Cealkenyl, (C-Co) alkynyl, (C;-Ce)alkylamino,
amino{C;-Ce)alkyl, hydroxy(C-Ce)alkyi, (C+-Ca)alkaxy(Ci-Ca)alkyl, (C1-Ce)acyloxy(C,-
Colalkyl, niiro, cyano(C-Celalkyl, halo{C-Celalkyl, nitro{Ci-Ce)alkyl, trifluoromethyt,
irflucromethyi(C,-Caalkyl,  (Cy-Colacylamino, (Cr-Celacylamino(Cs-Gelalkyl, (Cr-
Ca)alkoxy(Cs-Ce)acylamino, amino(Ci-Ca)acyl, amino(C.-Ce)acyl(C+-Celaliyl, (C+-
Colalkylamino(C-Ce)acyl, ((Cr-Ce)alkylamino(C-Colacyl, R¥R"N-CO-O-, R"R"N-
CO~(Cs-Colalkyl, (Ci-Co)alkyHS(O)n, R™R'™NS(O)n R™RNS(O)n (CrColaliyl,
R"™S(0)n R™N, R*¥S(0)nR°N(C-Ce)alkyl wherein m Is 0, 1 or 2 and R" and R" are
each Independently selected from hydrogen or (Cr-Celalkyl; or a group of tln_fonnma
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X (c,;.R,)./ N (D/(GR.R%\M.JT g '/R':

It

whereinals 0, 1,2, 3 or 4;

b, ¢, e, f and g are each Independently O or 1;

dis0,1,2,0r3;

X is 8{0), wherein n Is 0, 1 or 2; axygen, carbonyl or ~C(=N-cyano)-;

Y Is 8(O), whereln n Is 0, 1 or 2; or carbonyl: and

Z Is carbonyl, C(0)O-, C(O)NR- or S(O), wherelnnis 0, 1 or 2;

R, R, R", R®, R" and R"! are each Independently selectsd from the group
consisting of-hydrogen or (C-Ce)alky! opilonally subatituted by deuterium, hydroxy,
amino, frifluoromethyl, (C,-Celacyioxy, (Cr-Ce)acylemino, (Ci-Ce)alkylamino, ((Ci-
Ce)alkyl);amino, cyano, cyano(C-Celalkyl, triflucromethyi(C,-Csalkyl, nitro, nitro(C+-
Ca)atkyl ar (Ci-Ce)acylamino;

R" is carboxy, cyano, amino,-oxo, deutsrium, hydroxy, trifiucromethyl, (Cy-
Celalkyl, trifluoromethyi(C,-Colalkyl, (Cy-Ca)alkoxy, halo, (Ci-Cedacyl, (Cy-
Celalkylamino, ((C+-Ce)atkyl)s amino, amino(Cy-Cs)alkyl, (C;-Ce)alkaxy-CO-NH, (Cs-
Ce)alkylamino-CO-, (CrClalkenyl, (C-Ca) alkynyl, (Ci-Colalkylamino, hydroxy(Cq-
Celalkyl, (Cy-Celalkoxy{Ci-Celalkyl, (C-Colacyloxy(C+-Cs)alkyl, nitro, cyano{(C-
Cajalicyl, haio{Cy-Celatkyl, nitro(Cy-Co)alkyl, trifluoromsthyl, trifiuvoromethy}(C,-
Gealkyl, (Ci-Ce)acylamino,  (Cy-Celacylamino(C,Celalkyl,  (Ci-Co)alkoxy(Ci-
Ce)acylamino, amino(Cy-Ce)acyl, amino(Cy-Ce)acyl(C-Celalkyl, (Ci-Cealkylamina(Cs-
Coacyl, ((Cy-Colalicyl)zamino(Cr-Colacyl, R"R"N-CO-0-, R¥R"N-CO-{(C:-Cy)aikyl,
R™C(OINH, R™OC(O)NH, R™NHC{O)NH, (C:-Ce)aliytS(O)n. (Ci-Celalkyl-8{O)n~
(CeCelalkyl, R“R™NS(O)s, R“R"NS(O) (Cr-Ca)alkyl. R“S(O}n R“N,
R™S(0)mR"*N(C;-Cu)alky!l whereln m Is 0, 1 or 2 and R™ and R" are each
independently selected from hydrogen ar {C-Cs)alkyl;

R? and R® are each Independently selected from the group consisting of
hydrogen, deutertum, amino, halo, hydoxy, nitro, carboxy, (CxrCe)alkenyl, (C-
Colalkynyl, trifvoromethyl, trifucromethioxy, {Ci-Calalioyl,  (Cr-Colalkoxy, (Ge-
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5 c,.)cycloalky_l whereln the alkyl, alkoxy or cycloalkyl groups are optionally subsfittued

by one to three groups selected from halo, hydraxy, carboxy, amino (Cy-Ce)alkytthlo,
(C4-Co)alkylamino, ((C4-Ce)aliyl)amino, (Cs-Colheteroaryl, (Cr-Codhstarocycioalkyl,
(Cy-Cs)cycioalkyl or (Ce-Cyo)ary; or R* and R® are each Independently (Cy
Cie)cycioalkyl, (Cs-Cio)cycioalkoxy, (Ci-Celalkylamino, ((Ci-Ce)alkylyamino, (Ce
10 Cplandamino, (Cr-GCelalkythio, (CsCioarylthio, (Ci-Celalkylsulfiny, (Ce
Crojarylsutiinyl, (C,-Co)alkylsulfonyl, (Cs-Cio)arylsulfonyl, (Ci-Ce)acyl, (Ci-Ce)alkoxy-
CO-NH-, {C1-Ce)alkyamino-CO-, (Cs-Co)heteroaryl, (C-Co)heterocycloalkyl or (Cy-
Cro)aryl whevrein the heteroaryl, heterocycloalkyl and aryl groups are optionalty
substituted by one to three halo, (Ci-Ce)alkyl, (Ci-Ce)alkyl-CO-NH-, (Cy-Co)alkoxy-
15 CO-NH-, (Ci-Ce)alkyl-CO-NH-(C1-Ce)aikyl, (CyCe)alkoxy-CO-NH-(Cy-Co)alkyl, (Cy-
Ce)alkooxy-CO-NH-(C4-Cy)alkoxy, carboxy, carboxy{C-Celalkyl, carboxy(C1-Ce)alkoxy,
benzyloxycarbonyl(C,-Ca)alkoxy, (Cr-Cejalkaxycarbonyl(C-Ce)alkoxy, (Ce-Cro)aryl
amino,  amino{Cy-CeJalkyl,  (Ci-Coalkoxycarbonylamino,  (Ce-Cio)aryl(Cs-
Ce)alkoxycarbonylamino, (Ci-Co)alkylamino, ((C+-Co)alkyl)amino, G-
Ce)aikylamino({C,-Co)alkyl, {((Cs-Celalkyl)amino(C,-Ca)alkyl, hydroxy, (Ci-Ce)alicaxy,
carboxy, carboxy(Ci-CoJalkyl, (Cr-Cylalkoxycarbonyl, (Ci-Ce)alkoxycarbonyl(C,-
Colalkyl,  (Cr-Celalkay-CO-NH-,  (C+-Gslalkyl-CO-NH-,  cyano,  (Cs
Cs)heterocycioalkyl, amino-CO-NH-, (Cy+-Ce)alkylamino-CO-NH-, ((Cy-
Ca)alkyl)2amino-CO-NH-, (CyCip)arylamino-CO-NH-, (CsCyiheteroarylamino-CO-
26 NH-,  (CrCoatkylamino-CO-NH-{Cy-Colalkyl,  {{Cr-Ca)aliyl)amino-CO-NH-(C:-
Colaliyl, (C¢-Cip)arylamino-CO-NH{C1-Ce)alkyl, (Cs-Co)heteroarylamino-CO-NH-{C-

Cojalkyl, (Cr-Ce)alkylsulfonyl, (C1-Celalkylaulfonylamino, (Cr
Cylaliylautfonylamino(Ci-Celaliy, (Ce-Cio)arylsulfonyl, (Ce-Cro)arylsulfonylamino,
{Ce-CioJarylsulfonylamino(Cy-Cy)alkyl, (C+-Co)alkylsulfonylamino, (Cr-

30  Cylelicylsulfonylamino(C-Ce)atkyl, (Co-Ce)hetaroaryl or (Cz-Ce)heterocycioalkyl;
sffective In treating such a condition.

5. A method of tresting or preventing chronic pancreas transplant
rejection in a mammal, including a human, comprising administering to sald mammai

an amount of a compound of the formula
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R' R

o
NN
or the pharmacsutically acceptable salt thereof; whareln

R' Is a group of the formula
6

R4\N ”~ (CHz)y

W
wherelny (s 0, 1 or 2;

R Is selectad from the group consisting of hydrogen, (Ci-Ce)alkyl, (Ct-
Ce)alicylsulfonyl, (Cr-Ce)alkenyl, (C-Ce)alkynyl wharein the afkyl, alkenyl and alkynyl
groups are optionally substituted by deuterum, hydroxy, amino, triflucromethyl, (C,-
Cu)alkoxy, (Ci-Co)acylaxy, (C:-Ce)alkylamino, ((Ci-Ce)alkyl)zamino, cyano, nitro, (Cr
Ce)alkanyl, (Cx-Co)alkynyl or (C+-Ce)acylamino; or R* Is (Cs~Cso)cycloaliyl wherein the
cycloalkyl group Is optionally substituled by deuterium, hydroxy, amino,
trifluoromethyl, (C,-Celacyloxy, (Ci-Ce)acylamino, (Cr-Ce)alkylamino, ((Cs-
Ce)alkyl)2amino, cyano, cyano{C-Ce)alkyl, triflucromsthyl(C.-Ce)alkyl, nitro, nitro{C,-
Cajalkyl or (Ci-Ce)acylamino;

R® Is (Cx-Co)heterocycloalkyl wherein the heterocyclioalkyt groups must be
substituted by one to five carboxy, cyano, amino, deuterlum, hydroxy, (Ci-Ce)alkyl,
(C1+-Co)alkaxy, halo, (C1-Ce)acyl, (C+-Ce)alkylamino, amino(Cy-Ce)alkyl, (C-Ce)alkacy-
CO-NH, (Cr-Gyletkylamino-CO-, (Cr-Colalkenyl, (CrCy) alkynyl, (C-Cs)alkylamino,
amino(C-Ce)alkyl, hydroxy(C-Ce)alicyl, (Ci-Ce)alkoxy(Cy-Ca)alkyl, (C+-Co)acyloxy(Cy-
Calalkyl, nitro, cyano(CrCelalkyl, haio(C:-Co)alkyl, nitro(Cr-Calalkyl, trifiuoromethyl,
trifluoromethyl(C+-Celalicyl, (C1-Co)acylamino, (Cy-Ce)acylamino(Cs-Ce)alkyl, (Cr
Cs)alkoxy(Ci-Ce)acylamino, amino(Cs+-Ce)acyl, amino(C,-Ce)acyl(Cy-Celalieyl, (Ci-
Co)alkylamino(C-Ce)acyl, ((Cr-Ce)alkyl)samino(Ci-C)acyl, R"“R""N-CO-O-, R"“R"N-
CO-(Cr-Colalkyl, (Cr-Colalkyt-S(O)n R"R'NS(O}n RR™NS(O)n (Ci-Celalkyl,
R"S(0)m R"™N, R"*S(0)R""N(C1-Co)alkyl wherein m is 0, 1 or 2 and R' end R™ are

. each Independently selected from hydrogen or (C,-Ca)alkyl; or a group of the formula
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(]
whereinais0,1,2,3or4;

b, c, e, f and g are each independently 0 or 1;

dis0, 1,2 or3;

Xle S(O), whereln n Is 0, 1 or 2; oxygen, carbonyl or -C{=N-cyano)-;

Y Is S{O), wherein n Is 0, 1 or 2; or carbonyl; and

Z Is carbanyl, C(O)O-, C{O)NR- or S(O), wherein nIs 0, 1 or 2;

R, R, R’ R, R¥ and R" are each Indspendently selected from the group
consisting of hydrogen or (C,-Cy)alkyl optionally substituted by deutertum, hydroxy,
amino, triflucromethyl, (C,-Celacyloxy, (Ci-Cslacylamino, (C;-Ce)alkylamino, ((Ci-
Ce)alicy);amino, cyano, cyano(CCylalkyl, triflucromethyl(C,-Celelkyl, nitro, nitro(Cy-
Chlalkyl or (Cy-Co)acylamino;

R™ Is carboxy, cyano, amino, oxo, deuterium, hydraxy, trifiucromsthyl, (Cy-
Cajaikyl, tiflucromethy{C,-Colalkyl, (Ci-Celalkaxy, halo, (Ci-Cedacyl, (Cy-
Ca)alkylamino, ((C1-Calalikyl): amina, amino{Cy-Cs)alkyl, (Gi-Ce)alkoxy-CO-NH, (Cy-
Cplalkylamino-CO-, (CrColalkenyl, (CzCs) alkynyl, (Cs-Ce)alkylamino, hydroxy(Cy-
Colalkyl, (Cy-Ce)alkoxy(C:-Colalkyl, (Cs-Ce)acyloxy(Cy-Co)alkyl, nitro, cyano{Ci-
Colelkyl, halo(Ci-Cslalkyl, nitro{Ci-Colaliyl, trifluoromethyl, trifiuoromethyl(Cs-
Celalkyl,  (Cy-Co)acylamino, (Ci-Celacylamino(Cy-Celalkyl,  (Cr-Cy)alkoxy(C-
Ce)acylamino, amino({C;-Cqacyl, amino({Cy-Ce)acyl(Cy-Ce)alkyl, (Ci-Co)aliylamino(Cy-
Ca)acyl, ({Cy-Colalkylamino(Ci-Ca)acyl, R¥R¥N-CO-0-, RVR"N-CO-(C/-Ce)alkyl,
RC(O)NH, ROC(O)NH, R"NHC(O)NH, (Cr-Ca)eliy-S(O)n, (Cr-Ca)alky-S(O)r
(Cr-Colalicyl, RRUNS(O)n, RR“NS(O)n (Ci-Cedalkyl, R™S(O)n R™N,
R™¥S(0)nR"*N(C+-Co)alkyl whereln m is 0, 1 or 2 and R"™ and R™ are aach
independantly selected from hydrogen or (C4-Cs)alkyl;

R* and R' are each Independently selected from the group conslsting of

_hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (Cr-Celalkenyl, (Cr-

Colalkynyl, trifisoromethyl, trifluoromethoxy, (Cr-Coalkyl, (Cr-Celalkoxy, * (Co-
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Cra)cycloalkyl whereln the alkyl, alkoxy or cycloalkyl groups are optionally substittued
by one to three groups selacted fram halo, hydroxy, carbaxy, amino {C,-Ce)alkyithio,
(Ci-Colalkylemino, ((C-Ce)alkyllamino, (Ce-Colheteroaryl, (Cr-Colhaterocycioalkyl,
(CxCo)oyclodlkyl or (CeCpoaryl; or R? and R are each Independently (Cs-
Cro)cydioalkyl, (CsCio)cycioalkoxy, (Cy-Cs)alkylamino, ((C,-Coalkylk:amino, (Ce
Crwlarylamino,  (C-Celalkytthio, (CyCrlaryithlo, (Cr-Colaliylauifinyl, (Cs
Croarylsutfinyl, (C4-Co)alkyisutfonyl, (Ce-Cro)arylsulfonyl, (Cy-Ce)acyl, (C1-C)alkoxy-
CO-NH-, (Ci-Colalkyamino-CO-, (Cy-Co)heteroaryl, (Cr-Co)hsterocycloalkyl or (Cy-
Cu)aryl wherein the heteroaryl, heterocycioalkyl and aryl groups are optionally
substituted by one to three halo, (C-Ce)alkyl, (C1-Ce)alky-CO-NH-, (C;-Cy)alkoxy-
CO-NH-, (Ci-Co)alky-CO-NH-(C,-Colalkyl, (C1-Ce)alkoxy-CO-NH-(C;-Colalkyl, (Cy-
Ce)alkaxy-CO-NH-C,-Cs)alkoxy, carboxy, carboxy(C-Ce)alkyl, carboxy(C:-Ce)alkoxy,
benzyloxycarbonyl(C,-Co)alkoxy, (Cr-Ce)alkoxycarbonyl(Ci-Cy)alkoxy, (Ce-Crolaryl,
amino,  amino(C-Celalkyl,  (Cs-Cylalkaxycarbonylaming,  (Ce-Cuo)aryl(Cs-
Ca)alkoxycarbonylamino, (Cy-Ce)alkylamino, {(Cy-Ce)alkyt};amino, (Cr-
CoJalicylamino(C-Ce)alkyl, ((Cr-Ce)alkyl)amino(Cy-Colalkyl, hydroxy, (Ci-Celelkoxy,
carboxy, carboxy(Cs-Colalkyl, (Ci-Co)alkoxycdrbonyl, (C:-Celalkoxycarbonyl(C:-
Celalkyl,  (Ci-Colalkoxy-CO-NH-,  (Ci-Co)alkykCO-NH-,  cyano, (Cg
Ce)heterocycloalkyl, amino-CO-NH-, (C1-Ce)alkylamino-CO-NH-, (o
Ce)alkyl);amino-CO-NH-, (Cg-Cp)arylamino-CO-NH-, (CsCy)heterocarylamino-CO-
NH-,  (C-Golalkylamino-CO-NH{C,-Colalkyl,  ({Cy-Co)alkyl)2amino-CO-NH-{C-
Ce)alkyl, {Ce-Cio)arylamino-CO-NH-(C,-Ce)alkyl, (Cs-Co)heteroarylamino-CO-NH-{C~

Ca)alkyl, (Cr-Ce)alkyisutfonyl, (Ci-Ce)alkylsuifonylamino, (Cr-
CaJalkylsulfonylamino(Cy-Colaltkyl,  (Ce-Cro)arylsulfonyl, (Ce-Cro)arylsulfonylamino,
(G-CroJaryisulfonylamino(C,-Colalioy, (C1-Ce)elkylsulfonylamino, (C+-

Ce)aliylaulionylamino(Cy-Ce)alkyl, (Cs-Cy)heteroaryl or (C-Ce)hsterocycloaliyl;
effective In treating such a condition.
6. A method of treating or preventing chronic smallHntestine transplant
rejection in a mammal, including a human, comprising administering to sald mammal
an amount of a compound of the formula
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or the pharmaceutically acceptable salt thersof; whereln
R' Is-a group of the formula

RS
R4 (cﬁ )
\N/ 2ty

»
whereinyls 0, 1 or2;

R' Is selected from the group consisting of hydrogen, (Cy-Cealkyl, (Cr-
Co)alkylsulfonyl, (Cz-Ce)alkenyl, (C+-Calkyryl whereln the alkyl, alkeny! and alkynyl
groups are opidonally substituted by deutsrium, hydroxy, amino, trifiuoroimsthyl, (C,-
Cd)alkoxy, (Cr-Cy)acytaxy, (Ci-Cs)aliylamino, ((C+-Ce)alkyl);amino, cyano, nitro, (Cr-
Ca)alkenyl, (Cx-Cq)alkynyl or (Cy-Cy)acylamino; or R' Is (Cs-Cro)cycloalkyl whereln the
cycloalkyl group Is optionally substiuted by deuterium, hydroxy, amino,
trifluoromethyl,, (Cr-CoJacyloxy, (CrCe)acylamino,  (Cr-Celalkylamino,  ((Cr-
Ce)alkyl);amino, cyano, cyano{C-Ce)alkyl, trifiuoromesthyl(C+-Ce)alkyl, nitro, nitro(C,-
Celalkyl or (C1-Ce)acylamino;

R Is (Cr-Coheterucycloalkyl whereln the heterocycloalkyl groups must be
substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C-Ca)alkyl,
(C1-Ca)alkoxy, halo, (Cy-Cejacyl, (C+-Ce)alkylamino, amino(C,-Ce)atkyt, {C-Ce)alkoxy-
CO-NH, (CrCe)alkylamino-CO-, (CrCrlalkenyl, (CzCs) alkynyl, (Cr-Colalkylamino,
amino(C+-Ce)alkyl, hydroxy(C+-Cs)atkyl, (C-Ce)alkaxy{C+-Ce)alkyl, (C+-Cs)acylony(C:-
Cq)alkyl, nitro, cyano(C,-Cs)alkyl, halo(Ci-Celalkyl, nitra(C+-Co)alkyl, trifiuoromethyl,
trifiuoromethyl{C:-Calicyl, (Cr-Ce)acylamino, (Cy-Co)acylamino(C,-Cadalicyl, (Cs-
Ce)alkoxy(Ci-Ce)acylamino, amino(Cy-Cs)acyl, amino(Cs~-Ce)acyl(Ci-Ce)alkyl, (Ci-
Ca)alkylamino(Cy-Ca)acyl, {(Cs-Celalkylamino(Cs-Colacyl, R“R'*N-CO-O-, R"R"N-
CO<C-Colalkyl, (Cr-Colalky-S(O)n, RR™NS(O)ny RR™NS(O) (Cr-Cilallyl,
R™S(0), R™N, R'°S(0)R™N(Cy-Co)alkyl wherein m Is 0, 1 or 2 and R*® and R* are
each Indepondequ! selacted from hydrogen or (C~Ce)alkyl; or a group of the formula



10

15

30

‘\

WO 2005/060972 PCT/IB2004/004034

-58-

cRR' r RY
){(CR'R")./ “\(l)/( .R%\M.J/ f GZ’-/

It
wherelna_lso.1.2.3or4:

b, c, e, f and g are each independently O or 1;

dis0,1,2,0r3;

X Is 8(0O), whereln n s 0, 1 or 2; oxygen, carhonyl or =C(=N-cyanao)-;

Y Is S{(O), wherein n Is 0, 1 or 2; or carbonyl; and

Z is carbonyl, C(0)0-~, C{O)NR- or S(0), wherelnnis 0, 1 or 2;

R%, R', R, R®, R"™ and R" are each Independently selected from the group
consisting of hydrogen or (C-Cy)alicyl oplionally substituted by deuterium, hydroxy,
amino, tifluoromethyl, (C,-Celacyloxy, (Cr-Celacylamino, (C,-Celalkylamino, ((C:-
Cs)alkyl);amino, cyano, cyano(C-Ca)elkyl, triftuoromethyl(Cy-Ce)alky, niiro, nitro(C,-
Ce)alkyl or (C+-C,)acylamina;

R™ Is carboxy, cyano, amino, oxo, deuterium, hydroxy, triflucromethyl, (C:-
Celalkyl, trifiucromethyl(C,-Calalkyl, (Cr-Colalkoxy, halo, (Cr-Celacyl, (Ci-
Colalkylamino, ((Ci-Ce)alkyl)s amino, amino{Ci-Coalkyl, (Ci-Ce)alkoxy-CO-NH, (Ci-
Ca)alkylamino-CO-, (C-Celalienyl, (Cz-Cq) alkyriyl, (Ci-Ce)alkylamino, hydroxy(C;-
Celalkyl, (Cr-Ce)alkoxy(Ci-Ca)alkyl, (CrCalacyloxy(Ci-Celalkyl, nltro, cyano(C,-
Celalkyl, halo(C,-Celalkyl, nitro(Ci-Cylalkyl, trifiuoromethyl, trifluoromethyl(C,-
Gialkyl, (Ci-Ce)acylamino,  (Ci-Celacylamino(Cr-Cealiyl,  (Cy-Ce)alkaxy(Cy-
Ca)acylamino, amina({Cy-Ce)acyl, amino(Cy-CeYacyl(Cr-Colatkyl, (C+-Ce)alkytamino(C,-
Ca)acyl, ((Cr-Cylalkyl):amino{Ci-Celacyl, R“R"N-CO-0-, R™R"N-CO-{Cr-Cylaliyl,
R™C(O)NH, R™OC(ONH, R¥®NHC(ONH, (Cy-Co)aliyh-3(O)m (Cr-Co)aliy-S{O)m-
(CrColalkyi, R™R'™NS(O)n, R“RYNS(O)n (Ci-Cualkyl, R™S(O)n R™N,
R™S{0)mR™N(C1-Co)alkyl wherein m Is 0, 1 or 2 and R"™ and R"™ are each
Indepandently selectad from hydrogen or (C,-Cajalkyl;

R* and R* are each Independently selected from the group consisting of
hydrogen, deuterlum, amino, halo, hydoxy, nitro, e_arpc_my._ (%)dlgenyl. (Cr

" Co)alkynyl, trifluoromethyl, tifiuoromethoxy, (Cr-Colaliyl, (Ci-Ca)alkoxy, (G-
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Cio)cycloalkyl whereln the alkyl, slkaxy or cycioalkyl groups are optionally substittued
by one to thres groups selected from halo, hydraxy, carboxy, amino (C-Ce)aliylthle,
(Ci-C)alkyiamino, ((Cs-Cealkyllamino, (Cy-Calhateroaryl, (Cr-Celhetarocycioafil,
(CxCo)cycloalkyl or (Co-Cio)aryi; or R®* and R® are each Independently (Cs-
Cro)oycloalikyl, (CyCio)cycloalkaxy, (Ci-Colalkylamino, ((Ci-Ce)akyihamino, (Ce
Cularylamino,  (C-Celalkylthlo, (CGeCilaryithlo, (Ci-Colalkylsutfing, (G
Croarylsulfinyi, (Ci-Ce)alkylsulfonyl, (Ce-Cro)arylsulfonyl, (Cs-Ca)acyl, (Cy-Ce)alkoxy-
CO-NH-, (Ci-Co)alkyamino-CO-, (Ce-Co)heteroaryl, (Cr-Co)hetsrocycloalkyl or (Cy-
Ciojaryl wherein the hetercaryl, heterocycloatkyl and aryt groups are optionally
substituted by one to three halo, (Cy-Ce)alkyl, (Cy-Celalkyi-CO-NH-, (Cy-Cq)alkoncy-
CO-NH-, (Cy-Celalkyl-CO-NH-(C+-Colalkyl, (CrCo)alkaxy-CO-NH-(Cy-Colalicyl, (Cy-
Ca)alkoxy-CO-NH-C(-Co)alkoxy, carboxy, carbaxy(C1-Ca)alkyl, carboxy(C+-Ce)alkoxy,
benzyloxycarbonyl{C,-Ce)alkoxy, (Ci-Ce)alkoxycarbonyl(Cy-Celalkoxy, (Ce-Ciolaryl,
amino,  amino(Cy-CeJalkyl,  (C:-Cs)atkoxycarbonyiamino, (CerCro)aryl(Cy-
Ce)atkaxycarbonylamino, (C-Ce)alkytamino, ((C1-Ce)alkyl)2amino, (G-
Co)alicylamino(Ci-Ce)alkyl, ((C1-Ce)alkyizamino(Cr-Celalkyl, hydroxy, (Ci-Celatkoxy,
cdrboxy, carboxy(Cr-Celalkyl, (Cr-Ce)alkaxycarbonyl, (Cs-Cy)alkoxycarbonyi(C:-
Ce)alkyl, {Cr-Ce)alkaxy-CO-NH-, (C1-Co)alkyl-CO-NH-, cyano, G
Ce)hetsrocycloalkyl, amino-CO-NH-, (Cr-Cylaliylamino-CO-NH-, . ((Cy-
Ce)alkyl}amino-CO-NH-, (Ce-Cio)arylamino-CO-NH-, (Cy-Co)hetaroarylamino-CO-
NH-,  (CrCoalkylamino-CO-NH-(Ci-CaJalkyl,  ((Cy-Co)alkyl);amino-CO-NH-(C-
Calalkyl, (Ce-C1o)arylaming-CO-NH-(C-Colaliyl, (Cs-Cohetsroarylamino-CO-NH-(C-
Coelkyl, (Cr-Coalkylsuifonyl,  (Cr-Colalkyisulfonylamino,  (Cy-
Colalkylsulforylamino(Cs-Codalkyl, (Ce-Cro)arylautfonyl, ~ (Ce-Cro)arylsulfonylamino,
(CrCrolarylsuifonylamino(C,-Ce)alkyl, {Cr-Cyjalkylsulfonytamino, (G-
Cy)alkylsulfonylamino(Cy-Ce)alkyl, (Cs-Cy)hetercaryl or (Cr-Colheterocycioaliyl;
effactive In treating such a condition.

7. A method of treating or preventing chronic uterus transplant rejection
In 2 mammal, inciuding a human, comprising administering to sald mammal an
amount of a compound of the formula
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or the pharmaceutically acceplable salt thereof: wherein
R' is a group of the formula
5

R\~ (CHa)y

e
whereiny s 0, 1 or 2;

R* is selected from the group consisting of hydrogen, (C,-Ce)alkyl, (C-
Co)alkylsulfonyl, (Cx-Ce)alkenyl, (Cr-Cs)alkynyl wherein the alkyl, alkenyl and alkynyl
groups are optionally substituted by deuterium, hydroxy, amino, trifiucromethyl, (C:-
Ca)alkaxy, (C+-Ce)acyloxy, (Ci-Celalkylamino, ((Ci-Ce)atkyl)amino, cyano, nitro, (Cr
Co)alkenyl, (C-Co)alkynyl or (C;-Ce)acylamino; or R* Is (Cx-Cys)cycloalkyl wherein the
cycloalkyl group is optionslly substituied by deuterivm, hydroxy, amino,
trifluoromethyl, (C,-Celacyloxy, (Ci-Celacylamino, (CrCelalkylamino, {(Ci-
Ce)aliy);@mino, cyano, cyano{C,-Ce)alkyl, trifiuoromettiyl(Cs-Celalii, nitro, ntro{C;-
Ca)alkyl or (C+-Ce)acylamino;

R® is (Cx-Cy)heterocycloalkyl wherein the heterocycloalkyl groups must be
substituted by one to five carboxy, cyano, amino, deutarium, hydroxy, (C-Ce)atkyl,
(Cy-Ce)alkoxy, halo, (C-Ce)acyl, (C+-Celalkylamino, amino(C;-Celalkyl, (C1-Cs)alikoxy-
CO-NH, (Cy-Co)alkylamino-CO-, (Cz-Cealkenyl, (C+-Cs) alkynyl, (C-Ce)aliylamino,
amina(Cy-Clalivl, hydroxy(C-Ce)atkyl, (C1-Ce)alkoxy(C1-Ca)alkyl, (C1-Co)acyloxy(C:-
Colalkyl, nliro, cyano{C:-Ce)alkyl, halo{C-Cy)alkyl, nitro(C,-Ce)alkyl, triflucromethyl,
trifluoromethyl(C,-Ge)alkyl, (Cy-Cy)acylamino, (C-Ce)acylamino(C,-Ce)alkyl, (Cy-
Ce)alkoxy(Cs-Ce)acylamino, amino(Cy-Ce)acyl, amino(C-Ce)acyl(C,-Colaliyl, (C:-
Co)alkylamino{C,-Co)acyl, ((Cy-Ca)alkyl):amino{Ci-Co)acyl, R"®R"™N-CO-0-, R™R"N-
CO4Cy-Coalkyl, {Cr-Co)aliyl-S(O)m, RR'*NS(O)n, RR"NS(O)s (Ci-Celaliyl,
R™S(0)n R™N, R™S(0)R™N(C-Cs)alkyl whereln m le 0, 1 or 2 and R' and R are

sach Indepsndently selected from hydragen or (Ci-Ce)alkyl; or a group of the formula

S
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whereinals0,1,2,30r4;

b, c.' e, f and g are each Independently 0 or 1;

dis0,1,20r3;

X 1s §(0), whereln n Is 0, 1 or 2; oxygen, carbonyl or ~C(=N-cyano)~;

Y Is §(0), whareln nIs 0, 1 or 2; or carbonyl; and

Z I carbonyl, C(0)O-, C(O)NR- or S(O), whereinn is 0, 1 or 2;

R®, R, R', R°, R and R" are each independently selected from the group
conelsting of hydragen or (C-Cs)alkyl optionally substituted by deuterium, hydroxy,
amino, triflucromethyl, (C,-Ceacyloxy, (Ct-Ce)acylamino, (Ci-Ce)alkylamino, ((Cy-
Ce)alkyl);amino, cyano, cyano{Ci-Ce)alkyl, trifiucromethyl(C+-Ce)alkyi, nitro, nitro(C,-
Cealkyl or (C;-Ce)acylamino;

R'? ig carboxy, cyano, amino, oxo, deuterium, hydroxy, triflucromethyl, (Cy-
Celalkyi, triflucromethyl(Ci-Co)alkyl, (Ci-Colalkaxy, halo, (Cr-Cedacyl, (Ci-
Ca)alkylamino, ((Ci-Colalkyl): amino, amino(C,-Ce)alkyl, (Cr-Ce)alkoxy-CO-NH, (C;-
Co)alkylamino-CO-, (CrCelalkenyl, (Cr-Cy) alkynyl, (Ci-Cq)alkylamino, hydraxy(C:-
Colalkyl, (Ci-Co)alkaxy(Cy-Colalkyl, (Ci-Co)acyloxy(Ci-Celalkyl, nltro, cyano(Cy-
Cealkyl, halo(C,-Celalkyl, nitro(Ci-Colalkyl, trifiuoromethyl, trifluoromethyl(C;-
Cojalkyl, (Ci-Co)acylamino, (Cy-Celacylamino{Cr-Celalkyl,  (Ci-Ce)alkony(C,-
Ce)acylamino, amino{C,-Ce)acyl, amino(C+-Ce)acyl(Cr-C)alicyl, (C-Ce)alkylamine(C,-
Colacyl, {{Cr-Colalkyl)amino(C,-Celacyl, R*R™™N-CO-O-, R"R"N-CO-(C;-Ca)alkyl,
RC(ONH, R°OC{O)NH, R'NHC(ONH, (Cr-Co)alkyl-S(O)n, (C1-Ce)alkyl-8(O)yr
(CrCojalkyl, R®RNS(O)n R"R¥NS(O)n (Cr-Calalkyi, R“S(O} R™N,
R™S(0)R"N(Ci-Cy)alkyl wherein m Is 0, 1 or 2 and R™ and R™ are each
independently selected from hydrogen or (Cy-Cq)aikyl;

R? and R? are each Independently selectsd from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy (C,-C.)alkanyl. (C,-
Calalkynyl, trifiueromethyl, trlﬂuommﬂmv (CCojalkyl, (CrCojalkony, (Cr
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Cio)cycloalkyl wherein the alkyl, alkoxy or cycioalkyl groups are optionally substittued
by one to three groups selected from halo, hydroxy, carboxy, amino (C,-Cq)alkyithio,
(Cr-CeJalkylamino, ((C:-Ce)alkyl}amino, (Cs-Co)hsteroaryi, (Cx-Ce)hetarocycloalkyl,
(Cs-Co)cycloalkyl or (Ce-Cpoaryl; or R* and R® are each Independently (Cs-
Cio)cycloatkyl, (Cs-Cio)cycloalkoxy, (Ci-Ce)alkylamino, ({Ci-Cslalkyl)amino, (Ce-
Cilarylamino, (C,Celaliytthlo, (Ce-Cro)anytthio, (Ci-Celalkylsulfinyl, (Ce-
Cro)arytsulfinyl, (C+-Co)alkylsulfonyl, (Ce-Cioarylsulfortyl, (Ci-Ce)acyl, (Ci-Ce)atkoxy-
CO-NH-, (Cy-Cg)alkyamino-CO-, (Cg-Co)hetaroaryl, (Cx-Ce)heterocydoalkyl or (Ce-
Ciojaryl whereln the heteroaryl, hatarocycioalkyl and aryl groups are optionally
substituted by one fo three halo, (C-Ce)alkyl, (C1-Celalkyl-CO-NH-, (C;-Ce)alkoxy-
CO-NH-, (Cy-Co)alkyl-CO-NH-{C:-Ca)alkyl, (Ci-Ce)alkoxy-CO-NH-(C-Colalkyl, (Cy-
Ce)alkoxy-CO-NH-(Cy-Cs)alkoxy, carboxy, carbaxy(Cy-Ce)alkyl, carbaxy(Cs-Ce)alkoxy,
banzyloxycarbonyl(Ci-Ce)alkoxy, (Cr-Ce)alkoxycarbonyl(Cy-Ceatkoxy, (Ce-Cio)aryl,
amino,  amino(C;-Celalkyl,  (Ci-Co)alkoxycarbonylamino,  (Ce-Cro)aryl(Cy-
Colalkoxycarbonylamino,  (Cr-Cealkylamino,  ((Ci-Coalkyl):amino, (G-
Co)alkylamino{C+-Co)alkyl, ((C+-Co)alkyl)amino(Cs-Ce)alkyl, hydroxy, (Ci-Ce)alkaxy,
carboxy, carboxy(C,-Celalkyl, (C:-Ce)alkaxycarbonyl, (Ci-Ce)alkoxycarbonyl(C;-
Colalkyl,  (Cr-Colalkoxy-CO-NH-,  (Cr-Celalky-CO-NH-, cyano, (Cs
c.)hatarocyi:loalkyl. amino-CO-NH-, (C4-Ce)alkylamino-CO-NH-, ((Cy-
Ca)alkyl)aamino-CO-NH-, (Ce-Cio)arylamino-CO-NH-, (Cg-Co)hetaroarylamino-CO-
NH-,  (C,-Ce)alkylamino-CO-NH-{C,-Cs)alkyl,  ((C+Co)alkyl)2aminc-CO-NH-(Cy-
Ca)alkyl, (Co-Cro)arylamino-CO-NH-(C,-Ce)alkyl, (Cs-Co)hetaroarylamino-CO-NH-C:-

Colalkyl, (Cr-Colalkylsulfonyl, (C+-Colalkylsulfonyiamino, {Cr-
Ce)alkylsulfonylamino{C;-Ce)alkyl, (Ce-Cro)aryisutfonyl, (Ce-Cio)arylsulfonytamino,
(Ce-Cro)arylaulfonylamino(Cs-Celaliyl, (Cr-Cr)alkyisulfonylamino, (Cr-

Ce)alkylsulfonylamino(Cy-Ce)alkyl, (Cx-Ce)hateroaryl or (Cr-Celheterocycioalkyl;
effective in treating such a condiltion.
8. A method of treating or preventing chronic joints transplant rejection In
a mammal, Including a human, comprising administering fo sald mammai an amount
of a compound of the formula
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Z
N
or the pharmaceutically acceptable salt thereof; wherein
R' s a group of the formula
5

R N~ CHY

L
whenainyls 0, 1 or 2;

R* Is selected from the group consisting of hydrogen, (Cy-Ce)alkyl, (Cy-
Cq)alkylsulfonyl, (Cx-Ce)alkenyl, (Cr-Co)alkynyl wherein the alkyl, alkenyl and alkynyl
groups are optionally aubstituted by deuterlum, hydroxy, amino, trifiuoromethyt, (Cq-
Ca)alkoxy, (Cr-Co)acyloxy, (C+-Ce)alkylamino, ({Cy-Ce)alkyl)zamino, cyano, nitro, (Cr
Colalkanyl, (Cz-Ca)alkynyl or (Ci-Celacylamino; or R* Is (Cx-Cro)cycioalkyl wherein the
cycloalkyl group Is oplionally substituted by deuterium, hydroxy, amino,
tifiuoromethyl,  (Ci-Ca)acyloxy, (CrCelacylamino, (Ci-Celalkylamino, {(Cs-
Ce)alkyl):amino, cyano, cyano(C,-Celalkyl, trifluoromethyl{C,-Ca)alkyl, nitro, nitro(Cy-
Cealkyl or (C,-Ce)acylamino;

R® is (CxCe)heterocycioalkyl whereln the heterocycloalkyl groups must be
substituted by one o five carboxy, cyano, amino, deuterlum, hydroxy, (Ci-Ce)alkyl,
(Cr-Co)alkoxy, halo, (C-Ce)acyl, (C+-Ce)alkytamino, amino(C,-Cs)alicyl, (C1-Ce)alkoxy-
CO-NH, (C-Cy)alkylamino-CO-, (CrCoalkenyl, (Cx-Cs) alkynyl, (C+-Ce)alkylamino,
amino(Cy-Ce)alkyl, hydroxy(C:-Ce)alkyl, (C+-Co)alkaxy(C,-Cy)aliyl, (Ci-Ca)acyloxy(C+-
Ce)aliyl, nitro, cyano(C+-Cylalkyl, halo(Ci-Ca)alkyl, nitro(Cy-Cs)aikyl, trifluoromsthyl,
triflucromethyi(C,-Ce)alkyl, (Ci-Ce)acylamino, (Ci-Co)acylamino(Cr-Calalikyl, (Ci-
Ce)alkoxy(C-Co)acylamino, amino(C,-Celacyl, amino(Cy-Ca)acyl(Cs-Calalkyl, (Cr-
CeJalkylamino(Cy-Ca)acyl, ((Cy-Ca)elkyllamino(C;-Co)acyl, R“R'°N-CO-O-, R"R"N-
CO-{Ci-Ca)alkyl, (CrCo)alky-S(Okn R™R™NS(O}m R“R'NS(O)n (Cr-Coaliyl,
R¥S(O)n R™N, R™®S(0)mR'*"N(C1-Ca)aliyl wherein m Is 0, 1 or 2 and R™ and R™ are
each indepsndently selected from hydrogen or (C;-Cs)alkyl; or & group of the formula
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wherelnals 0, 1, 2, 3|or 4;

b, ¢, e, f and g ere each Independently 0 or 1;

dis0,1,2,0r3;

X ia 85(0), wherseln n is 0, 1 or 2; oxygen, carbonyt or —-C(=N-cyano)-;

Y Is 8(0), whersin n 1s 0, 1 or 2; or carbonyl; and

Z Is carbonyl, C(O)O-, C{O)NR- or S(0), whereinn Is 0, 1 or 2;

RY, R', R%, R®, R" and R"! are each Independently selected from the group
consisting of hydrogen or (Cy-Ce)alkyl optionally substituted by deuterium, hydroxy,
amino, friflucrometind, (C+-CeJacyloxy, (Ci-CeJacytamino, (Cq-Cslalkylamino, ((Ci-
Crlalkyl)amino, cyano, cyano(CrClalkyl, trifiuoromethyl(Cy-Celalkyl, nitro, nitro(C:-
Co)alicyl or (C1-Co)acylamino; :

R' Is carbaxy, cyano, amino, axo, deuterium, hydroxy, trifluoromethyl, (C-
Celalkyl, tifluoromethyl(Cy-Celalkyl, (Cr-Cadalkoxy, halo, (Ci-Codacyl, (C:-
Ca)alkylamino, ((Ci-Ce)alkyl)z amino, amino(C+-Cy)alkyl, (C1-Ce)alkaxy-CO-NH, (C:-
Co)alkylamino-CO-, {Cr-Colalkenyl, (C-Cy) alkynyl, (Ci-Co)aliylamino, hydroxy(C,-
Cylalkyl, (Cy-Cylalkoxy{Ci-Cylalkyl, (Cr-Colacyloxy(Ci-Coalkyl, nitro, cyano(Cy-
Calalkyl, halo{C,-Ce)alkyl, nitro(Cy-Calalkyl, triflucromethyl, trifluoromethyl(C:-
Coalkyl,  (Cr-Colacylemino, (Cy-Co)acylamino{C,-Colalkyl,  (Cy-Ce)alkoxy(Ci-
Cs)acylamino, amino(Cy-Co)acyl, amino(Cy-Ce)acyi(Cr-Ce)alkyl, (C1-Ce)alkylamino(C,-
Colacyl, ({Cr-Coleliyl):amino(Ci-Ce)acyl, R"™R™N-CO-O-, R"™R"N-CO-(C(-Ca)alkyl,
R'C(O)NH, R™OC(O)NH, R NHC(O)NH, (CyCoalkyl-S{O)m (Cs-Ce)alky-S(0)m-
(C+Colaliyl, R™R“NS(O)n, RUR"NS(O)n (CrCouliyl, R™S(O)n RN,
R™S(0)mR™N(C;-Co)alicyl whereln m 18 0, 1 or 2 and R™ and R"™ are each
Independently selected from hydrogen or (C~Ce)alkyl;

R and R* are each Independently sslected from the group consisting of
hydrogen, deuterium, alplno. halo, hydoxy. nitro, carboxy, (Cs-Cy)alkenyl, (Cr
Colaliynyl, trifiuoromethyl, trifiuoromethaxy, (Cr-Caaikyl, (Ci-Celatkaxy, (Cr-
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Ciojcycloalkyl wherein the alkyl, alioxy or cycioalkyl groups are opiionally substittued
by one to three groups selectad from halo, hydroxy, carboxy, amino (C-Co)alicytthio,
(Cr-Gslalkylamino, ({Ci-Ce)alkyi}samina, (Cs-Celhetaroaryl, (Cy-Cojhsterocycioalkyl,
(CxCe)cycloalkyl or (Ca-Cylaryl; or R* and R' ame each Independently (Cx
Cro)cycloalkyl, (Cy-Cuo)cycloalkaxy, (Cr-Colalikylamino, ((Ci-Ce)alkyllamino, (Ce-
Cio)arylamino,  (Cy-CeJalkyithio,  (Ce-Crlanyithio,  (Ci-Cylalkylsulfiny, (Ce-
Cio)arylsulfinyl, (Cy-Ce)slkylsulfonyl, (Ce-Co)arylaulforyt, (C+-Ca)acyl, (Cr-Colalkaxy-
CO-NH-, (C,-Co)alkyamino-CO-, (Cy-Co)hsteroaryl, (C,-Colheterocycloalkyl or (Ce-
Cio)aryl wherein the heteroaryl, heterocycicalkyl and aryl groups are optionally
substiuted by one to three halo, (Cy-Ce)alkyl, {Cy-Ce)alkyl-CO-NH-, (C,-Ce)alkoxy-
CO-NH-, (Ci-Cs)alkyt-CO-NH-(C,-Colalicyl, (Cy-Cylalkoxy-CO-NH-(Cr-Coaliyl, (Cy-
Ce)alkaxy-CO-NH-(Cy-Cs)alkaxy, carboxy, carbaxy(Cy-Ce)alkyl, carboxy(C+-Ce)alkaxy,
benzylaxycarbonyl{Cy-Ce)alkoxy, (Cy-Ce)alkoxycarbonyl(Cy-Cealkaxy, (Ce-Cio)aryl,
amino,  amino{CrCelalkyl,  (Ci-Cealkoxycarbonylamino,  (Ce-Cia)aryi(Cr-
Celalkoxycarbonylamino,  (C,-Coalkytamino,  ({Ci-Celalkyl)amino,  (Cr-
Ce)alkylamino{C,-Ce)alkyl, {(Ci-Ce)alkyllzamino(C-Celalkyl, hydroxy, (C;-Ce)alkoxy,
carboxy, carbaxy(Ci-Ce)alkyl, (Ci-Ce)alkoxycarbonyl, (Cy-Ce)atkoxycarbonyl(G:-
Ce)alicyl, (C+-Co)alkoxy-CO-NH-,  (Ci-ColalkykCO-NH-,  cyano, (Cr
Coheterocycioaliyl,  amino-CO-NH-,  (Cr-Co)alkylamino-CO-NH-,  ({Cr-
Calakyl).amino-CO-NH-, (Cy-Cip)arylamino-CO-NH-, (Cy-Co)hetercarylamino-CO-
NH-,  (C+-Cslalkylamino-CO-NH{C-Colakkyl,  ({Cs-Co)alicy)aamino-CO-NH-{C,-
Calalkyl, (CCyo)arylamino-CO-NH-(C-Cy)aliyl, (C-Ce)hetercarylamino-CO-NH-(Cs-

Ca)alkyl, (Ci-Ce)alkylsulfonyl, (Cy-Co)alkylsulfonytamino, (Cr-
Ce)alkylsulfonylamino(Ci-Celalkyl, (Cy-Cuo)aryleuifonyl, (Ce-Cio)arylsulfonylamino,
(Ce-Cio)arylsulfonylamino(C.-Ce)allyl, (C+-Cq)alkylaulfonylamino, (Cr

Celalkylsulfonylamino{Cy-Ce)aliyl, (Ce-Cs)heteroaryl or (Cz-Ce)heterocycioalkyt;
effective in treating such a condltion.
0. A method of treating or preventing chronic bone marrow transplant
rejection in a mammal, including a human, comprising admlnlsbrlng to sald mammel
an amount of a compound of the formula

S
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or the pharmacsutically acceptable salt therecf; wherein
R' Is & group of the formula
5
4 /R
R\N/(CHZ),

whereinyls 0, 1 or 2,
R* Is selected from the group conslsting of hydrogen, (C:-Co)aliyl, (C:-
Celalkylsulfonyl, (Cr-Co)alikenyl, (Cr-Ce)alkynyl wherein the alkyl, alkanyl and alkynyl

"groups are optionally substituted by deutsrium, hydroxy, amino, trifitoromethyt, (Cy-

Colalkoxy, (Ci-Ce)acylaxy, (C-Ca)alkylamino, {(C1-Ce)alkyl);amino, cyano, nitro, (Cz-
CuJalkernyl, (Cx-Colalkynyl or (C,-Co)acylamino; or R* is (Cx-Cio)cycioalkyl whereln the
cycioalikyl group Is optionally substituted by deuterfum, hydroxy, amino,
trifivoromethyl,  (Ci-Ceacylaxy, (Cr-Ce)acylamine, (Ci-Celalkvlamino, ((Cy-
Ce)alkyt)2amino, cysno, cyano(Ci-Ce)alkyl, trifluoromethyl{C-Ce)alkyl, nitro, nitro(C;-
Cojalkyl or (Cr-Celacylamino;

R® Is (C+-Cy)heterocycioalkyl wherein the heterocycloalkyl groups must be
substituted by one to five carboxy, cyano, amino, deuteriurn, hydroxy, (C-Ce)aliyl,
{C1-Cr)alkoxy, halo, {C+-Cqlacyl, {C1-Ce)alkylamino, amino(Cy-Ca)alkyl, (C1-Ce)alkoxy-
CO-NH, (Cy-Co)alkylamino-CO-, (CrCelalkenyl, (Cr-Ce) alkynyl, (Ci-Cy)alkylamino,
amino{Cy-Co)alkyl, hydroxy(C:-Ca)alkyl, (C-Ce)alkaxy(Cr-Celalkyl, (C+~Ce)acyloxy(C,-
Ca)alkyl, nitro, cyano(Cy-Ce)alkyl, halo{Cy-Colalkyl, nitro(Cy-Cealkyl, trifiioromethyl,
trifluoromethyi(Cs-Cs)alkyl, (Cr-Ce)acylamino, (C;-Ce)acylamino(Ci-Colalkyl, (Ct-
Ce)alkoxy(Cy-Ce)acylamino, amino{Cr-Ce)acyl, amino(Cy-Cs)acyl(Ci-Colalkyl, (Ci-
Co)alkylamino({Cy-Cplacyl, ((Ci-Celalkyllamino(C-Colacyl, R™®R*N-CO-0-, R*R"N-
CO-(Ci-Colalityl, (Cr-Ca)alkyt-5(O)n, RR™NS(O)n, R™R"NS(O)n (CrCulalieyl,
R¥S(0)n R*N, R¥S(0)nR™N(C-Cq)alicyl whereln m Is 0, 1 or 2 and R™ and R"™ are

‘each indepondanty seleciad from hytirogen o (C: Callky; of & Group of th fomil
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X (CR.R,)-/ N (E :)/(CR'R"’)\M.J,E' f (z)'/Ru

i
wherelnais 0,1, 2, 3or4;

b, ¢, e, fand g are each indapendently 0 or 1;

dis0,1,2,0r3;

X Is 8(O), whereln n is 0, 1 or 2; oxygen, carbony! or —C(=N-cyana)-;

Y Is S{O), wherein n is 0, 1 or 2; or carbonyl; and

Z Is carbonyl, C(0)0-, C{ONR- or S(O), wherelnnis 0, 1 or 2;

R%, K, R®, R°, R and R" are each Independently selectad from the group
conslating of hydrogsen or {C-Cy)alkyl optionally substituted by deutesfum, hydroxy,
amino, trifluoromethyt, (C:-Ceacyloxy, (Cr-Ceacylamino, (C.-Ce)alkylamino, ((C-
Calalkyl);amino, cyano, cyano{C-Ce)alkyl, trifiuoromethyl(C,-Co)aikyi, nitro, nitro(C;-
Ce)alky! or (Cy-Ca)acylamino;

R™ is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifiuoromettyl, (Cr-
Celalkyl, trifluoromethyl(Ci-Coalkyl, (Cr-Colalkoxy, halo, (Cr-Celacyl, (Cs-
Cua)alkylamino, ((Cv-Ce)alkyl)s amino, amino{Ci-Colalkyl, (C-Ce)alkoxy-CO-NH, (C;-
Ca)alkylamino-CO-, (Cr-Celalkenyl, (C-Cs) alkynyl, (Ci-Ce)alkylamino, hydroxy(C;-
Calalkyl, (Ci-Co)alkoxy(Cs-Coalkyl, (Ci-Colacyloxy(Cy-Ce)alkyl, nitro, cyano(C,-
Cojalkyl, halo(C-Celalkyl, nitro(C-Celalkyl, trifiuoromethyl, trifiuoromethyl(Cy-
Co)alkyl, (CrCe)acylamino, (Ci-Celacylamino(C,-Celalkyl,  (CrCo)alkoxy(Cy-
CeJacylamina, amina(C+-Cs)acyl, amino(Ci-Ce)acyl(C1-Cealkyl, (Ci-Co)alkylamino(C,-
Co)acyl, ((Ci-Co)alkyl);amino(C,-Cq)acyl, RR'*N-CO-0-, R¥R""N-CO-(C,-Cr)alkyl,
RYC{ONH, R™OC(O)NH, R™NHC(O)NH, (Cy-Ca)alky-8(O)m, (C1-Ca)alkyt-S(O)n
(CrColalikyl, RPRNS(O)n. R™R'™NS{O)n (Ci-Colalkyl, R™S(O)n R™N,
RYS(0).R™*N(C1-Ca)alkyl wherein m 18 0, 1 or 2 and R"™ and R" are each
independently selected from hydrogen or (C+-Ce)alky!;

R* and R® are each Indspendently selected from the group consisting of
hydpg_gr_;. qﬁuterium. amino, halo, hydoxy, nitro, carboxy, (CrCe)alkenyl, (Cr
Cajalkynyl, trifluoromethyl, ~ trifluoromethoxy, (Ci-Coéliyl, (Cr-CoJalkoxy, ~(Ce-
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Co)cycloalkyl wherein the alkyl, alkoxy or cycloalkyl groups are optionally substittued
by one to three groups selected from halo, hydroxy, carboxy, amino (Cy-Ce)alicytihio,
(Ci-Colalkylamino, ((C,-Ce)alkyllamino, (Cs-Colheteroaryl, (Cr-Co)hetsrocycioalky,
{Cx-Ce)cycioalkyl or (Ce-Cro)aryl; or R® and R* a each Independeftly (Cy
Cio)cycloalkyl, (Cs-Cio)cycloalkoxy, (Ci-Cs)alkylamino, ((Ci-Celalkyl):amino, (Ce-
Cularylamino,  (Ci-Colalkylthio, (Ce-Crarytthio, (Ci-Cealkylsulfiny, (Ce
Cao)arylsuifinyl, (Ci-Ce)alkylsulfonyl, (Cs-Cio)arylsuifonyl, (Ci-Ce)acyl, (Ci-Celalkoxy-
CO-NH~, (Cr-Colalkyamino-CO-, (Cs-Codheteroaryl, (Cy-Co)heterocycioaliyl or (Ce-
Ciw)aryl wherein the hetercaryl, heterocycloalkyl and aryl groups are optionally
substituted by one to three halo, (C-Ca)alkyl, (C1-Ce)alky-CO-NH-, (C(-Cq)alkony-
CO-NH-, (C{-Cq)alkyl-CO-NH-(C\-Cq)alkyl, (Cy-Ce)alkoxy-CO-NH-{(C-Ca)alkyl, (Ci-

. CeJalkoxy-CO-NH-(C,-Cealkaxy, carboxy, carboxy(C-Ce)alkyl, carbaxy(C,-Ce)alkoxy,

benzylaxycarbonyi(C-Ce)alkoxy, (Cy-Ce)alkoxycarbonyl(Cs-C)alkoxy, (Cs-Cio)aryl,
amino,  amino{Cr-Celalkyl,  (Cr-Calalkoxycarbonylamino,  (Ce-CigJaryi(Cs-
Co)alkaxycarbonylamino, (Ci-Colalkylamino,  {{Cy-Co)alkyl);amino, (Cy-
Co)alkylamino(C,-Co)alkyl, ((Ci-Ce)alkyl}samino(Ci-Ce)alkyl, hydraxy, (Ci-Ce)alkaxy,
carbaxy, carboxy(C,-Celalkyl, (Ci-Co)alkoxycarbonyl, (Ci-Ca)alkoxycarbonyl{C;-
Caalkyl,  (Ci-Gialkoxy-CO-NH-,  (Ci-Colalky-CO-NH-,  cyano, (Go
Co)hetsrocycioalkyl, amino-CO-NH-, (C-Co)alkylamino-CO-NH-,  ((C+-
Co)alkyl)oamino-CO-NH-, (Cy-Cio)arylamino-CO-NH-, (CsGCy)hetercarylamino-CO-
NH-,  (Cr-Cslalkylamino-CO-NH{Ci-Co)alkyl,  ((Cy-Ce)alkyl)2amino-CO-NH-(Cy-
Ca)alkyl, (Ce-Cio)arylamino-CO-NH{C,-Gelalkyl, (Cs-Co)hateroarylamino-CO-NH{C;-
Ce)aliyl, (Cy-Co)alkylsulfonyl, (Ci-Ce)alkylsulfonylamino, (Cr-
Ca)alkylsulionylamino(Cy-Ce)alkyl, (Ce-Cuo)arylsulfonyl, (Cs-Cio)arylauifonylamino,
(Ce-Cro)arylsulfonylamino(Cs-Coalkyl, (C+-Co)alkylsulfonylamino, (Cr-
Cy)alkylsutfonylamina(C,-Cs)alkyl, (Cs-Cs)heteroaryl or (CrCs)heterocycloalkyl;
effective In treating such a condition.

10. A method of trealing or preventing chronic Imb transplant relection In
a mammal, Including a human, comprising administering to sald mammael an amount
of a compound of the formula
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R' R

ﬂ\ N \ R? |
5

N

or the phamaceutically acceptable salt thereof; whereln

R' Is a group of the formula
R
4 /
R (M),

du
wherelnyis 0, 1or2;

R s selectad from the group consisting of hydrogen, (C,-Ce)alkyl, (Cy-
Ce)alkylsulfanyl, (Cx-Ce)alkenyl, (C-Ce)alikynyl wherein the alkyl, alkenyl and alkynyl
groups are aptionally substituted by deutarium, hydroxy, amino, trifluoromethyl, (Cs-
Ca)alkoxy, (Cr-Celacyloxy, (Cr-Ce)aliylamino, ((Cr-Co)alkyl)zamino, cyano, nitro, (C--
Ce)alkenyl, (Cz-Celaliynyl or (C1-Ca)acylamino; or R* i (Cs-Cio)cycloalkyt wherein the
cycloalkyl group l& optionally substituted by deuterium, hydroxy, amino,
triflucromethyl, (Ci-Ce)acyloxy, (Ci-Ca)acylamino, (Ci-Celalkylamino, ((Cy-
Ce)alkyl);amino, cyano, cyano{C:-Cy)alkyl, trifluacromethyl(C-Ce)alkyl, nitro, nitro{(C;-
Ce)alkyl or (C+-Cs)acylamino;

R® Is (Cr-Cylheterocycloalkyt whereln tha heterocycloalkyl groups must be
substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C-Ce)alkyl,

.(Cr-Calalkoxy, halo, (Ci-Ce)acyl, (Ci-Cu)aliylamino, amino(Cy-C)alicyl, (Cy-Ce)atkoxy-

CO-NH, (C;-Cs)alkylamino-CO-, (Cr-Celalkenyl, (Cr-Cy) alkynyl, (C-Ca)alkylamino,
amino(Cy-Ca)alkyl, hydraxy(C+-Ce)alkyl, (C4-Ce)alkoxy(Cs-Coalicyl, (C1-Ce)acyloxy(Cy-
Ce)alkyl, nitro, cyano(Cy-Csaliyl, halo(Cs-Celalkyl, nitro(Cs-Ce)alkyl, trifluoromethyi,
trifluoromethyi(C-Co)alkyl, (Ci-Ce)acylamino, (C+Ce)acylamino(Ci-Celalkyl, (Cr-
Ce)alkoxy(C-Co)acylamino, amino(C,-Celacyl, amino(C:-Colacyl(C-Ce)alkyl, (Ci-
Ce)alkylamino({Cy-Ce)acyl, ((Cr-Co)alkyl);amino(Cy-Cq)acyl, R"R'*N-CO-O-, R"R"N-
CO-(Cr-Co)alkyl, (Cr-Co)alky-S(O)ne RR"NS(O)n, R™R'*NS(O) (Ci-Cylalkyl,
R'S(0). R™N, R"S(0)R"N(C-Cr)alkyl wherein mIs 0, 1 or 2 and R™ and R' are
each Independently aelac_t_od from hydrogen or (c-,-c.)alkyl. or a group of the Igm]u_la
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[
wherelnals 0,1,2 30or4;

b, ¢, e, f and g are each Independently 0 or 1;

dis0,1,2,0r3;

X s 8{0), wherein nIs 0, 1 or 2; oxygen, carbonyl or ~C(=N-cyano)-;

Y ls ${O), whereln n ls 0, 1 or 2; or carbonyl; and

Z s carbonyt, C(O)O-, C(O)NR- or 8{O), whereinnis 0, 1 or2;

RS, R, R", R, R and R" are each Independantly selected from the group
consisting of hydrogen or (C-Ce)alkyl optionally substitutad by deutsrium, hydraxy,
amino, trifiuoromethyl, (Cy-Ce)acyloxy, (Ci-Ce)acylamino, (C,-Cealkylamino, {{Ci-
Ca)alkyl)amino, cyano, cyano(C,-Cg)alkyl, trifiuoromethyl{C+-Ce)alkyl, nitro, nitro(C-
Ce)alkyl or (C1-Ce)acylamino;

R' Is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifiuoromethyl, (Ci-
CoJalkyl; trifluoromethyl{Ci-Ce)alkyl, (C,-Ce)alkoxy, halo, (Ci-Ce)acyl, (Cy-
Celalkylamino, ((Cy-Ca)alkyl); amino, amino(C;-Ce)alkyl, (C:-Ce)alkaxy-CO-NH, (C:-
Celalkylamino-CO-, (Cr-Celakkenyl, (Cx-Co) alkynyl, (Ci-Csalkylamino, hydroxy(Cy-
Celalkyl, (Ci-Ce)alkoxy(Ci-Celalkyl, (Ci-Ce)acyloxy(C,-Celalkyl, nitro, cyano(C,-
Celalkyl, halo(Ci-Celalkyl, nitro(C;-Celalkyl, triflucromethyl, trifluoromethyl(C-
Calalkyl,  (Ci-Co)acylamino, (C,-Ci)acylamino(Cr-Celalkyl,  (Ci-Ce)alkoxy(C:-
Ce)acylamino, amino{Cy-Ce)acyl, amino(C+-Ca)acyl(C+-Calalkyl, {C1-Cy)alkylamino(C-
Calacyl, ((Cr-Colaliyl)amino(Cr-Coacyl, R“R"N-CO-O-, R*R"N-CO-{C-Ca)alkyt,
R™®C(O)NH, R™OC(O)NH, R™NHC({O)NH, (Ci-Co)alkyl-S{O)n, (C-Ca)alky-S(O)u-
(Cr-Colalkyl, R™R™NS(O)n, R™R™NS(O)e (Ci-Colalkyl, R¥S(O)n R™N,
R8(0)R"“N(Cy-Cy)alkyl whereln m s 0, 1 or 2 and R™ and R" are each
indepandently selected from hydrogen or (C-Cy)alkyl;

R? and R? are each independently selected from the group conelsting of
hydrogen, deuterium, amino, halo, hydoxy. nitro, carboxy, (CrCelalkenyl, (Cr

Colalkynyl, trifluoromethyl, trifluoromethaxy, (Ci-Ce)alkyl, (Ci-Cealkaxy,” "(Cs
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C,c)cycloalkyl wherain the alkyi, alkoxy or cycloalkyl groups are optionally substittued
by one to three groups aslected from halo, hydroxy, carboxy, amino (Ci-Ce)alkyithio,
(Ci-Co)alkylamino, ((Cs-Ce)alkyl)amino, (Ce-Co)heteroaryl, (C»-Cy)heterocycloalkyl,
(Cs-Co)oycloalkyl or (Cy-Cio)aryl; or R* and R® are each independently (Cy-
Cro)cydoalkyl, (CsCio)cycioalkexy, (Ci-Ce)alkylamino, ((Cy-Celalkylhamino, (Ce-
Cu)arylamino,  (Ci-Celalkyithio, (CseCio)aryithio, (Ci-Colalkylsulfinyl, (Co
Crojarylsuifinyl, (Ci-Ce)alkylsulfonyl, (Ce-Cro)arylsulfonyl, (C:~Ge)acyl, (Ci-Ce)alkoxy-
CO-NH-, (C~Cy)alkyamino-CO-, (Ce-Cy)hetaroaryl, (Cr-Cy)heterocycloalkyl or (Ce-
Cwjaryl whereln the heteroaryl, heterocycloalkyl and aryl groups are optionally
substituted by one to three halo, (Ci-Ca)aliyl, {Ci~Cy)aliy-CO-NH-, (Ci-Co)alkoxy-
CO-NH-, (C+-Cy)alkyl-CO-NH-{(Cy-Colalkyl, (Ci-Co)alkoxy-CO-NH-(Cy-Co)alkyl, (Cy-
Ca)alkaxy-CO-NH-(C1-C)alkaxy, carboxy, carbaxy(C,-Ce)aikyl, carboxy(C-Ce)alkoxy,
benzyloxycarbonyl{Cy-Cs)alkoxy, (Ci-Ca)alkoxycarbonyl(Cy-Celatkoxy, (Ce-Ciolaryl,
amino,  amino(Cr-Colalkyi, " (Cr-Celalkoxycarbonylamino,  (Ce-Croary(Cr
Co)alkoxycarbonylamino,  (Cr-Celalkylamino,  ((Ci-Celaliyl)amino, (Gt
Cy)alkylamino(C,-Ce)alkyl, ({(Ci-Ce)alkyl);amino(Ci-Celalkyl, hydroxy, (C.-Ca)alkoxy,
carboxy, carboxy(C-Colalkyl, (Ci-Colalkaxycarbonyl, (C,-Ce)alkoxycarbonyl(Cs-
Gialkyl,  (Ci-Celalkoxy-CO-NH-,  (Ci-Golalky-CO-NH-, cyano, (Co
Co)heterocycioalkyl,  amino-CO-NH-,  (Ci-Coalkylamino-CO-NH-,  ((Cy-
Ce)alkyl):amino-CO-NH-, (Ce-Cyoarylamino-CO-NH-, (CsCy)heteroarylamino-CO-
NH-,  (Cyr-Ce)alkylamino-CO-NH-{CyCeJalkyl,  ((Cy-Ca)alkyl)2amino-CO-NH-{Cy-
Gylalkyl, (Ca-Cio)arylamino-CO-NH-(C,-Celalkyl, (Ce-Cy)hetercarylamino-CO-NH-(C;-

Colalkyl, (Ci-Clalkytaulfonyl, (Ci-Go)alkylsulfonylamino, (Cr-
Cy)alkylsulfonylamino(Cs-Celalkyl, (Ce-Cuolarylsulfonyl, (Ce-Ci)arylsulfonylamino,
(Ce-Cro)arylaulfonylamino(C-Ce)aliyl, (Cr-Ce)alkylsulfonylamino, (Cr-

Cojslkylsulfonylamino(C4-Cy)alkyl, (Cx-Cyheteroaryl or (Cr-Ce)heterocycloalkyl;
effactive in treating such a condition.
11. A method of treating or preventing chronic comea fransplant rejection
In a mammal, Including a human, comprsing .administering to sald mammal an
amount of a compound of the formula
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'1 N \ R |
L.
N
or the pharmaceutically acceptable salt thereof; wherein
R' Is a group of the formula
5

R‘\N/(CH,),

L
whaereinylis 0, 1 or2;

R* Is selectad from the group consisting of hydrogen, (C-Ca)alkyl, {Cr-
Celalkyisulfonyl, (C-Ce)alkenyl, (Cr-Co)atkynyl wherein the alkyl, alkenyl and alkynyl
groups ara optionally substitutad by deutertum, hydraxy, amino, triflucromethyl, (C¢-
Cu)alkoxy, (Cs-Ce)acyloxy, (C+-Ce)alkylamino, ((C-Ce)alkyl}zamino, cyano, nitro, (Cr-
Ce)alkenyl, (CCu)alkynyl or {(Cy-Co)acylamino; or R* Is (C5-C1o)cycloalkyl wherein the
cycloakkyl group Is optionally subsiituted by deuterilum, hydroxy, amino,
trifiuoromethyl,  (C-CeJacyloxy, (Ci-Colacylamino, (Cy-Celalkylamino, {(Cr-
Co)alkyl).amino, cyano, cyano(Cs-Ce)alkyl, trifiuoromethyl(Ci-Ce)alkyl, nitro, nitro(C,-
Ca)alkyl or (C,-Ca)acylamino;

R® Is (CrCe)heterocycloalkyl whereln the heterocycloalky! groups must be
substituted by one to five carboxy, cyano, amino, deuterlum, hydroxy, (C-Ce)alkyl,
(Ci-Co)alkoxy, halo, (C+-Ce)acyl, (C+-Ce)alkylamino, amino(C+-Ce)alkyl, (Ci-Ce)alkoxy-
CO-NH, (Cr-Ce)alkylamino-CO-, (Cr-Ce)alkenyl, (C+-Ce) alkynyl, (Ci-Ge)alkytamino,
amina(C,-Ce)alkyl, hydraxy(C+-Cs)alkyl, (C1-Cq)alkoxy(C+-Ce)alkyl, (C+-Ca)acyloxy(Cs-
Ca)alkyl, nitro, cyano{C-Ce)alkyl, halo(C;-Ce)alikyl, niiro(Cy-Ce)alkyl, triflucromethyi,
trifluoromethyl(Cs-Colalikyl, (Ci-Ca)acylamino, (Cy-Co)acylamino(C,-Celalkyl, (C-
Celalkaxy(C,-Ce)acyiamino, amino(C,-Celacyl, amino(Ci-Ce)acyl(Ci-Celalkyl, (Ci-
Colalkylamino(Cy-Ce)acyl, ((Cr-Celally)amino(Cr-Crlecyl, R*R*N-CO-0-, R¥R"N-
CO{Cr-Colalkyl, (Cy-Ca)alkytS(O)n. R™R™NS(O)s. R™R™NS(O)s (Ci-Coalkyl,
R“S{O)m RN, R""S{0)R"*N(C1-Cq)alkyl wherein m Is 0, 4 or 2 and R" and R* ere
each Indepandently selectad from hydrogen or (Cr-CaJalkey; or & group of the formula



(@

10

15

WO 2005/060972 PCT/TB2004/004034

A (cn'nv_/ N (D/(cn'n'\m./@ f (Z{R,.

I

whereinals 0, 1,2, 3 or4;

b, ¢, e, f and g are each Independently 0 or 1;

dis0,1,2,0r3;

X Is S(O), whereln.n Is 0, 1 or 2; oxygen, carbonyl or ~C(=N-cyano)-;

Y le 8(0), whereln n Is 0, 1 or 2; or carbonyl; and

Z Is carbonyl, C(0)O-, C{(O)NR- or §(0), whareln n s 0, 1 or 2;

R’ R, R®, R', R" and R" are each Independently selectsd from the group
conslsting of hydragen or (C,-Cg)alkyl optionally substituted by deuterium, hydroxy,

. amino, frifivoromethyl, (C,-Ca)acyloxy, (C:-Cs)acylamino, (Ci-Ce)alkylamino, {(C:-

Ce)alkyl);amino, cyano, cyano(C:-Colalkyl, trifluoromethyl(C,-Ce)alkyl, nitro, nitro(C.-
Cy)alicyl or (Cy-Ce)acylamino;

R" Is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (Cy-
Celalkyt, ftrifluoromethyi(Ci-Ce)alkyl, (Ci-Coalkoxy, halo, (Ci-Celacyl, (Cs-
Ce)alkylamino, ((C,-Ce)alkyl): amino, amino(C,-Cealkyl, (Ci-Ce)atkoxy-CO-NH, (Cy-
Ce)alkylamino-CO-, (C-Co)alkenyl, (Cr-Ce) alkynyl, (Ci-Ce)alkylamino, hydraxy(Ci-
Co)alkyl, (Ci-Cylalkoxy(Ci-Colalkyl, (Ci-Ce)acyloxy(C:-Ce)alkyl, nitro, cyano(Ci-
Co)akyl, halo(Ci-Ce)alkyl, nitro{Cs-Co)elkyl, triflucromethyl, trifluoromethyi(Cy-
Cealkyl, (Ci-Ce)acylamino, (Ci-Ce)acylamino(Ci-Celalicyl,  (Cy-Ce)alkoxy(Ci-
Ce)acylamina, amino(Cy-Ce)acyl, amino{C;-Ce)acy{Cy-Ce)alkyl, (C1-Ce)alkylamino(C:-
Ca)acyl, ((Ci-Co)aliyl)z:amino(C,-Colacyl, R*R™N-CO-O-, R™R"N-CO-(C,-Culalky},
R™C(O)NH, R®OC{O)NH, R™*NHC(OINH, (Ci-Cy)alkyl-S(O)n, (Ci-Ce)alicyl-S(O)
(CrColalkyl, RUR™NS(O)n, RR'™NS(O)r (CiColmlish, R™S(O}s R™N,
R™S(0)mR"®N(Cy-Co)alkyl whersin m Is 0, 1 or 2 and R' and R"™ are each
independently selacted from hydrogen or {(C,-Cg)alkyl;

R* and R® are each Independently selected from the group consisting of

. hydrogen, deuterium, amino, helo, hydoxy, nfro, carboxy, (CrCelalkenyi, (Cr

Ce)alkynyl, trifluoromethyl, trifiuoromethaxy, (Ci-Celalkyl, (Cyr-Celalkoxy, (Cr
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Cro)cycloalkyl wherein the alkyl, alkaxy or cycioalkyl groups are optionally subetittued
by ane to three groups selected from halo, hydroxy, carboxy, amino (C,-Ce)alkyithio,
(Ci-Colalkylamino, ((Cr-Cs)alkyl):amino, {Cs-Co)heteroaryl, (Cr-Co)heterocycicaliyi,
(CsCs)cycloalkyl or (Ce-Cio)ary; or R* and R' are aach Independently {(Cr
Cro)cycloalkyl, (CsCro)cycloalkoxy, (Cy-Celalkylamino, ((Ci-Celalkylhamino, (Ce-
Cujarylamino, (Cy-Gealkyithlo, (CeCilanyithlo, (Ci-Colalkylsulfinyl, (Ce
Croarylsulfinyl, (C,-Ce)alkylsulfonyl, (Ce-Cio)arylsufonyl, (Cy-Ce)acyl, (Ci-Ce)alkoxy-
CO-NH-, (Cy-Co)alkyamino-CO-, (Ce-Colheteroaryl, (C-Co)heterocycioalkyl or (Ce-
Crolaryl wherain the hetercaryl, heterocycloalkyl and aryl groups are optionally
substituted by one to three halo, (C,-Ce)alkyl, (C;-Ca)alkyl-CO-NH-, (C1-Cy)alkoxy-
CO-NH-, (Cr-Ca)alky-CO-NH{C-Cy)alkyl, (Ci-Cy)alkoxy-CO-NH-(C;-Calalkyl, (Ci-
Ce)alkoxy-CO-NH-C,-Cq)alkoxy, carboxy, carboxy(C,-Ce)alkyl, carbaxy(C:-Cy)alkoxy,
benzyloxycarbonyl(C,-Ce)alkoxy, (C:-Co)alkoxycarbonyl(Cr-Celalkoxy, (Ce-Crolaryl,
amino,  amino(Ci-Celalkyl,  (Cs-Colalkoxycarbonylamino,  (Ce-Cro)aryi(Cy-
Co)alkoxycarbonylamino,  (Ci-Celalkylamino,  ((Cy-Ce)alkyl);amino, (Cs-
Colalkylamino(Cs-Ce)alkyl, ({Ci-Co)alkyl):amino(C-Colalkyl, hydroxy, (Ci-Ce)alkoxy,
carbaxy, carboxy(Ci-Celalkyl, (Cs-Celalkaxycarboryl, (C;-Ce)alkoxycarbonyl(Cs-
Celalkyl, (Ci-Gelalkoxy-CO-NH-,  (Ci-Colalkyt-CO-NH-,  oymno,  (Cr
Co)heterocycloalkyl, - amino-CO-NH-, {C1-Ce)alkylamino-CO-NH-, ((Cy
Ce)alkyl}yamino-CO-NH-, (C¢-Cig)arylamino-CO-NH-, (Cs-Ce)heteroarylamino-CO-
NH-,  (Ci-Colalkylamino-CO-NH-Cy-Celalkyl,  ((Ci-Ca)alkyl)2amino-CO-NH-(C-
Co)aliyl, (Ca-Cro)arylamino-CO-NH-{C,-Ce)alicyl, (Cy-Co)heteroarylamino-CO-NH-(Cy-
Caalkyl, (Ci-Ce)alkylsuifonyl, (C4-Ce)alkylsulfonylamino, (Cs-
Cs)alkylsulfonylamino(Cy-Ce)alkyl, {Ce-Cqo)arylsulfonyl, (Ce-Cio)arylsulfonylamino,
{CsCrolaryisulfonylamino(Cy-Ce)alkyl, {Cr-Cylalkylautfonylamino, (Cr-
Ce)alkyisulfonylamino(C:-Cs)alkyl, (Cs-Co)heteroaryi or (Cs-Colheterocydoalkyi;
effective In treaiing such a condttion.

12, A method of treating or preventing chronic skin transplant rejection In
a mammal, Including @ human, comprising administering to sald mammal an amount
of a compound of the formula
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each independantly salectad from hydrogen or (C.-Ca)alkyl; or & group of the formula
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or the pharmacsutically accaptable sait thereof; wherein
R’ i a group of the formula

5
R‘\N/(cﬁg,
L

whereinyis 0, 1 or 2;

R* is selacied from the group consisting of hydrogen, (C,-Ce)alkyl, (Cy-
Co)elkyteutforiyl, (Cr-Colalkenyl, (Cr-Csalkynyl wherain the alkyl, alkenyl and alkynyl
groups are optionally subatituted by deutarium, hydroxy, amino, trifluoromethyt, (Cs-
Ca)alkoxy, (Cy-C)acyloxy, (Cr-Celalkytamino, ((Ci-Ce)alkyl);amino, cyano, nitro, (Cs
Cs)alkenyl, (C-Cs)alkynyl or (C,-Cy)acylamino; or R! Is {(Cy-Cyo)cycloalkyl whereln the
cycioalkyl group Is optlonally substifuted by deutsrium, hydroxy, amino,
tffivoromethyl, (C,Celacyioxy, (Ci-Celacylamino, (Ci-Colalkylamino, ({Cy-
Ca)alkyl):amino, cyano, cyano(C-Cealkyl, triftuoromethyl{C;-Ce)alkyl, ntro, nitro(C;-
Ce)alkyl or (C4-Ce)acylamino;

R® 18 (CxCo)hetsrocycioalil whereln the heterocycloaliyl groups muet be
substituted by one to five carboxy, cyano, amino, deuterium, hydraxy, (C-Ce)alkyt,
(C1-Co)alkoxy, hala, (C+-Cy)acyl, (C+-Co)alkylamino, amino{C:-Ce)alkyl, (C1-Co)alkoxy-
CO-NH, (Cy-Gy)alkylamino-CO-, (Cr-Colalkenyl, (CrCs) alkynyl, (Cy-Cealkylamino,
amino(C,-Co)aikyl, hydraxy{(C:-Ce)alkyl, {Ci-Ce)alkoxy(Cy-Ce)alkyl, (Cr-Ce)acyloxy(Cy-
Cealkyl, ntro, cyano{Cy-Ca)alkyl, haio{Cy-Cs)alkyl, nltro(Cy-Co)aikyl, tiftuoromethyl,
triftucromethyl(C,-Ce)alkyl, (Ci-Ce)acylamino, (Cy-Colacylamino(C-Celalkyl, (Ct-
Co)alkoxy(Ci-Ca)acylamino, amino(C;-Cs)acyl, amino(C,~Cs)acyl(Ci-Celalkyl, (Cy-
Ca)alkylamino{Cs-CJacyl, ((Ci-Calalkyl)zamino(Ci-Co)acyl, RR"N-CO-0-, R®R"N-
CO-(Cr-Colalkyl, (Cr-Co)aliyHS(O)n, RR¥NS(O)n. RR"NS(O)n (Cr-Colalkyl,
R"S{0)m RN, R™S{0)mR"N(C,-Cs)alkyl wherein m s 0, 1 or 2 and R*™ and R™ are
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X (CR.R,)./ e (Dc/(cn'am,\ M.JDN;Z(R"

n
whereinals 0, 1,2, 3 0or4;

b, c, e, f and g are each independantly 0 or 1;

dis0, 1,2 0r3;

X Is S(O), wherein n Is 0, 1 or 2; oxygen, carbonyl or -C{=N-cyano)-

Y Is S{D), whereln n is 0, 1 or 2; or carbonyl; and

Z is carbonyl, C(0)O-, C(O)NR- or S{O), wherein n1s 0, 1 or 2;

R, R, R', R, R" and R" are each independently selected from the group
conslisting of hydrogen or (C,-Cy)alkyl optionally substituted by deuterlum, hydroxy,
amino, trifluoromethyl, (Ci-Celacyloxy. (Ci-Ce)acytamino, (C-Ce)alkylamino, {((Cs-
Cajalkyl),;amino, cyano, cyano(C-CoJalkyl, trifluoromethyl(C-Ce)alkyl, nitro, nltro(C;-
Ce)alkyl or (Cy-Ce)acylamino;

R' Is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifiuoromathyd, (C,-
Cojalkyl, triflucromethyl(Ci-Coalkyl, (Ci-Celakkoxy, halo, (Ci-Celacy, (C+-
Co)alkylamino, {(C;-Ce)alkyl): amino, amino(Cy-Ce)alicyl, (C-Ca)alkoxy-CO-NH, (G-
Cojalkylamino-CO-, (CrColalkenyl, (Cz-Ca) allkynyl, (C+-Ce)alkylamino, hydroxy(Cy-
Co)alkyl, (Ci-Co)alkoxy{Ci-Cealkyl, (Cy-Ce)acylaxy(Ci-Celalkyl, nitro, cyano(C,-
Celalkyl, halo{Cy-Colaliyl, nitro{C,-Celaliyl, trifiucromethyl, frifiuoromethyl(C.-
Galkyl, (Ci-Celacylamino, (Ci-Cylacylamino(Cr-Celalkyl,  (Cy-Co)alkoxy(Cy-
Ce)acylamino, amino{Cy-Cy)acyl, amino(Cy-Ce)acyl(Cs-Clalkyt, (Cs-Cy)aliylamina(C,-
Colacyl, ((Cr-Colalkyl:amino(Cr-Colacyl, R™R¥N-CO-O-, R™R™N-CO-(C-Cilalkyl,
RYC(O)NH, R™OC(O)NH, R'®NHC(O)NH, (Cy-Ce)alkyl-S(O)m, (C1-Ce)alkyl-S{O)xr
(CrCojelkyl, RR'*NS(O)s, R'R"NS(O}n (CrCuulkyl, R“S(O)a R"N,
R™S(0)nR™N(Cy-Co)alkyl whersln m Is 0, 1 or 2 and R™ and R™ are each
Independently selected from hydrogen or (Cy~-Ce)alkyl;

R® and R* are each Independently selected from the group consisting of

hydrogen, deutertum, amino, halo, hydaxy, nitro, carboxy, (CrCealkenyl, (Cr

- —— -
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Cyo)cycloalkyl wherein the alkyl, alkaxy or cycioalkyl groups are optionally substitiued
by one to three groups selected from halo, hydroxy, carboxy, amino (C,-Ce)alkyithlo,
(Cr-Colalkylamina, ((C,-Ce)alkyl)amino, (Cs-Co)heteroaryl, (Cr-Co)heterocycloalkyl,
(CxCelcycloalkyl or (Ce-Ciodary; or R' and R’ are each Independently (Cy
Cio)cycloalkyl, (Cs-Cio)cycloalkoxy, (Ci-Ce)alkylamino, ((C,-Cslalkyl):amino, (Ce
Cijarylamino,  (C-Cglaliyithio,  (CeCio)aryithio,  (Ci-Colaliylsulfing, (Cs
Cio)arylsulfinyl, (C,-Ce)alkylsulfonyl, (Ce-Cio)arylsulfonyl, (Ci-Ce)acyl, (Cs-Colalkoxy-
CO-NH-, (Cy-Cs)alkyamine-CO-, (Cs-Ci)hetarcaryl, (Cr-Ce)hetarocycloalkyl or (Ce-
Cy)aryl whereln the heteroaryl, heterocycloalkyl and aryl groups are optionally
substituied by one fo three halp, (C-Cs)alkyl, (Ci-Ce)alkyl-CO-NH-, (C,-Cg)alkoxy-
CO-NH-, (Cr-Co)alkyl-CO-NH{C-Co)alkyl, (CCo)alkaxy-CO-NH-{C:-Colalkyl, (C+-
Ce)alkoxy-CO-NH-(Cy-Co)alkoxy, carboxy, carboxy(C,-Ca)alkyl, carbaxy(Ci-Ce)alkaxy,
benzyloxycarbonyl(C,-Ce)alkoxy, (Ci-Colalkoxycarbonyl(C,-Cslalkoxy, {CeCio)aryl,
amino,  amino{C-Ce)alkyl,  (Cy-Cs)alkoxycarbonylamino,  (Ce-Cio)aryi(Cy-
Cy)alkoxycarbonylamino, (Cr:Ce)alkylamino, ((Ci-Ce)alkylpamino,  (Cr-
Ce)alkylamino(C:-Ca)alkyl, ((Cr~Ce)alkyl}2amino(C+-Co)aliyl, hydroxy, (C.-Ce)alkoxy,
carboxy, carboxy(Cy-Celaliyl, (Cy-Celalkoxycarbonyl, (Ci-Celalkaxycarbonyl(Cy-
Coalkyl,  (Ci-Codalkaxy-CO-NH-,  (Ci-Coalky-CO-NH-,  cyano, (Cs
Cy)hsterocycloatkyl, amino-CO-NH-, (C1-Co)alkylamino-CO-NH-, {{(Cy-
Ce)alkyl);amino-CO-NH-, (CgCio)arylamina-CO-NH-, ({Cy-Cy)hetaroarylamino-CO-
NH-, (Cy-Ce)alkylamino-CO-NH-{C:-Cy)alkyl, ((C,-C.)'alkylmliﬂno-co-ﬂﬂ-(c,-
Co)alkyl, (Ce-Cio)arylamino-CO-NH{C1-CeJalkyl, (Ce-Co)heteroarylamino-CO-NH-(C;-
Ce)alkyl, (Cy-Ce)alkylsulfonyl, (Ci-Co)alkylsulfonylamino, (Cr-
Cy)alkylsulfonylamino(Cy-Co)aliyl, (CeCrolarylsulfonyl, (Ce-Cio)aryisulfonylamino,
{Cs-Cro)arylsuifonylamino(Cy-Celalkyl, (C1=Ce)alkyisulfonyiamino, (Cr
CyJalkylsutfonylamino(Cy-Ca)alkyl, (Co-Cs)heteroaryl or (C--Ce)hetarocycoallyl;
effective in treating such a condition.

13. A method of treating or preventing cellular (hepatocytes, pancreatic
beta-cells, stem cells, neural and cardlac myocyles) transplant rejection In a
mammal, Including a human, comprising administering to sald mammal an amount of
a compound of the formula
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or the pharmaceutically acceptable sait thareof; wherein
R' Is a group of the formula
8§

R\~ (Gt

L
whereinyis 0, 1 or2;

R* 1s selected from the group consisting of hydrogen, {Cy-Caalkyl, (Cy-
Ce)alkylsulfonyl, (C-Ce)alkenyl, (Cx-Cs)alkynyl whereln the alkyl, alkeny! and alkyryl
groups are optionally substituted by deuterium, hydroxy, amino, trifiuoromethyl, (Cy-
CJ)alkoxy, (C;-Ce)acyloxy, {Cr-Ce)alkylamino, ((C,-Ce)alkyt):amino, cyano, nitro, (Cz-
Colalkenyl, (Cx-Ce)alkynyl or (Cy-Celacylamine; or R* is (Cs-Cio)cycloalicyl whereln the
cycioalkyl group Is optionafly substitited by deuterium, hydraxy, amino,
triflucromethyl, (Ci-Caacyloxy, (Ci-Ce)acylamino, (Ci-Cylalkylamino, ((Cr-
Celalkyi)amino, cyano, cyano{Ci-Cylalkyl, trifluoromethyl{(C.-Cy)alkyl, nitro, nitro(Cy-
Co)alky! or {C,-Cy)acylamino,

R® 18 (CxCy)heterocycloalkyl whereln the heterocycioalkyl groupe must be
substituted by one to five carboxy, cyano, amino, deuterium, hydraxy, (C+-Ce)alkyl,
(Cy-Cy)alkoxy, halo, (Cy-Ce)acyl, (Cr-Ce)alkylamine, amina(Cs-Ce)alie, (C,-Ce)alkoxy-
CO-NH, (C,-Co)alkylamino-CO-, (Cz-Cealkeny), (C-Ce) alkynyl, (C,-Ce)alkylamino,
amino(Cy-Cy)atkyl, hydroxy(Cs-Ce)alkyl, (Ci-Ce)alkoxy(Cy-Celalkyl, (Ci-Colacyloxy(Cr-
Celalkyl, nitro, cyano(Cy-Celalkyl, halo{C;-Ce)aligyl, nitro(C,-Cq)alkyl, trifiuoromethyl,
trifiuoromethyl(Ci-Ce)alkyl, (Ci-CeJacyiaming, (C:-Ce)acylamino(C-Celalkyl, (Ci-
Cajalkoxy(C,-Cs)acylamino, amino(C,-Ca)acyl, amino{C,-Ce)acyl(Ci-Co)alkyl, (Cy-

Ce)alkylamino{C+-Cy)acyl, ({C1~Ce)alkyl):amino(Cr-Co)acyl, R™R*N-CO-0-, R"R"N- .

CO4Cr-Colalkyl, (Ci-Calalky-S(O), RR™NS(O)w RR'*NS(O)n (Ci-Cojalkyl,
R™S(0), RN, R*S{0)nR'®N(C,-Co)alkyl whereln m Is 0, 1 or 2 and R*™ and R'® are

-each Independently selectad from hydrogen or (Cr-Ca)alky’; or a group of the formula

X
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whereinals 0,1, 2,3 or4;

b, ¢, e, f and g are aach Independently 0 or 1;

dis0,1,2, or3;

X Is S(O), whersin-n 18 0, 1 or 2; oxygen, carbonyl or ~C(=N-cyano}-;

Y Is S(O), whereln nis 0, 1 or 2; or carbonyl; and

Z Is carbonyl, G(0)O-, G(O)NR- or S(O), wherein nis 0, 1 or 2;

R, R, R%, R", R” and R" are each Indepandently selected from the group
consisting of hydrogen or (C-Cy)alkyl optionally substiiuted by deutertum, hydroxy,
amino, trifluoromethyl, (Ci-Ce)acylaxy, (Ci-Colacylamino, (Ci-Celalkytamino, ((Cy-
Co)alkyl):amino, cyano, cyano(C,-Ce)alkyl, trifluoromethyl(C:-Cq)alkyl, nitro, nitro(C+-
Ce)aikyl or (Cr-Ce)acylamino;

R"™ Is carboxy, cyano, amino, oo, deuterlum, hydroxy, trifilucromethyl, (Cy-
Gealkyl, trifluoromethyl(C,-CoJatkyl, (Cr-Cs)alkoxy, halo, (Ci-Cedacyl, (Cs-
Ce)alkylamino, ((Cs-Ce)alkyl)s amino, amino{Ci-Ce)alkyl, (Ci-Cs)alkaxy-CO-NH, (C-
Cs)alkylamino-CO-, (CrCe)alkenyl, (CzCe) alkymyl, (C,-Cs)alkylamino, hydroxy(Cs-
Colalkyi, (Ci-Ca)alkoxy(C:-Co)alkyl, (Cr-Celacyloxy(Ci-Ca)alkyl, nitro, cyano(Cy-
Co)alkyl, halo(Ci-Celalkyl, nitro{Cr-Colalkyl, trifluoromethyl, trifiusromethyi(C-
Celalkyl, . (Ci-Co)acylamino,  (Ci-Ce)acylamino(Ci-Colalkyl,  (Ci-Ca)alkoxy(Cy-
Ce)acylamino, amino(Cs-Ce)acyl, amino{C;-Ce)acyl(Cs-Co)alkyl, (C1-Ce)alkylamino(Cy-
Ce)acyl, ((Cr-Co)alkyl:amino(Ci-Ca)acyl, R*R"™N-CO-O-, R*R™N-CO-(C;-Cu)alkyl,
R'C(ONH, ROC(O)NH, R'™NHC(O)NH, (Ci-Co)alkyt-S{O)n, (Cy-Co)alkyl-S(O)xr
(Ci-Cojalkyl, R™R'NS(O}a RPR™NS(O)n (Cr-Cealkyl, R™S(O)n R™N,
R"™S(0)nR"™N(C/-Cy)alkyl wherein m I8 0, 1 of 2 and R™ and R™ are each
independently selected from hydrogen or {C,-Ce)alkyl;

R?* and R® are each Independently selectsd from the group consisting of

. hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (Cr-Ce)alkenyl, (Cr-
Celallynyl,  trifluoromethyl,  trifuoromethoxy, (Cr-Colalkyl, (Cr-CoJalkaxy, * (Cir- *
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Cio)cycioalkyl whereln the alkyi, alkoxy or cycloalkyl groups are optionally substittued
by one to three groups selected from halo, hydroxy, carbaxy, amino (Ci-Ca)alkylthio,
(Ci-Colalkytamino, ((Ci-Celalkylhamino, (Ce-Colhetarcaryl, {Cz-Colhetarocycloalkyl,
(CrColcycioaliyl or (CeCi)any; or R* and R’ are each Independently (Cr
Cyo)cycloalicyl, (Cy-Cro)cycioalkoxy, (C-Celalkylamino, ((C-Celalkylamina, (Ce-
Cioarylamino, (CrCilaliyithio,  (CeCpolarylthlo,  (Cr-Gelalkyisulfinyl, (Ge
Cio)arylsulfinyl, (C,-Co)alkylsulfonyl, (Ce-Cro)arylsulfonyl, (CCelacyl, (C,-Ca)alkoxy-
CO-NH-, (Cs-Co)alkyamino-CO-, (Cs-Co)helsroaryl, (Cr-Co)heterocycloalkyl or (Ce-
Ci)aryl wherein the heteroaryl, heterocycloalkyl and aryl groups are optionally
substituted by one to three halo, {Ci-Ce)alkyl, (C-Cy)alkyl-=CO-NH-, (C,-Cs)alkoxy-
CO-NH-, (C-Cy)alkyl-CO-NH-{Cs-Co)alkyl, (C-Ce)alkoxy-CO-NH-{C:-Csalkyl, (C+-
Ce)alkaxy-CO-NH-(C1-Cs)alkaxy, carboxy, carboxy(Cy-Ce)alkyl, carboxy(C;-Co)aikoxy,
benzyloxycarbonyl(C+-Ce)alkoxy, (Cs-Colalkoxycarbonyl(Ci-Celalkoxy, (Cy-Cio)aryl,
amino,  amino(Ci-Celalkyl,  (Cy-Cealkaxycarbonylamino,  (Ce-Cio)aryl{Cy-
Ce)alkoxycarbonylamino,  (Ci-Colalkylamino,  ((C-Co)alkylamina,  (Cr-
C)alkylamino(C:-Ce)alkyl, ((Ci-Ce)aliyl):amino(Ci-Celalkyl, hydroxy, (Ci-Cealkaxy,
carboxy, carboxy(Ci-Celalkyl, (Cr-Colalkoxycarbonyl, (Cy-Ce)alkoxycarbonyl(C:-
Caalkyl,  (CrCulalkoxy-CO-NH-,  (CrCelaliyt-CO-NH-,  cyamo,  (Cr
Ce)heterocycioaliyl, amino-CO-NH-, (Cy-Co)alkylamino-CO-NH-, ((Cr-
Ce)alkyl)amino-CO-NH-, (Cy-Cyo)aryiamino-CO-NH-, (Cs-Cs)hetercarylamino-CO-
NH-,  (Ci-Cylalkylamino-CO-NH{Cy-Colalkyl,  ((Cy-Ce)alkyl)@mino-CO-NH-(C:-
Ce)alkyl, {Cs-Cyo)arylamino-CO-NH-(Cy-Colalkyl, (Cs-Co)heternarylamino-CO-NH-{Cy-

Ca)alkyl, (Cr-Ge)alkyisulfonyl, (Ci-Celalkylsuifonytamino, Cr
Ce)alkyisulfonylamino(C,-Co)alkyl, (CeCio)arylsulfonyl, (Ce-Cyglarylsulfonylamina,
(CeCio)arylaulfonylamino(C,-Ce)alicyl, (Cr-Ce)alkylsuifonylamino, (Cr-

Co)alkyleutfonylamina(C.-Ca)alkyl, (Cs-Ca)heteroaryl or (Cr-Co)heterocyclaalky;
effective In treating such a condition.
14. A method acconding to claim 1, wherein sald compound Is selected
from the group consisting of:
MethyH4-methyl-1-(propane-1-sulfonyl)-piperidin-3-yilH{7H-pyrolo{2,3-
dlpyrimidin-4-yi)}-amine;
4-Methyl-3-[methyt-(7H-pyrrolo[2,3-dlpyrimidin-4-yi)-amino}-piperdine-1-
carboxylic acid methyl ester;

G
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3,3,3-Trifluoro-1-{4-methy}-3-{methy}-(7H-pyrrolof2,3-d]pyrimidin-4-yl)-amino}-
piperidin-1-yl}-propan-1-one;
4-Methyl-3-{methyi~(7H-pymmulo[2,3-d]pyrimidin-4-yl}-amina}-plperidine-1-
carboxylic acid dimethylamide;
({4-Methy-3{methyl-(7H-pyrrolof2,3-d]pyrimidin-4-yi}-aminc}-piperidine-1-
carbonyll-amino)-acefic acld ethyl ester;
3H4-Methyt-3-imethy-{7H-pymrolof2,3-djpyrimidin-4-yt)-amino)-plperidin-1-yi}-
3-oxo-proplonitrile;
3,3,3-Trifluoro-1-{4-methyi-3-methyl{5-methyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl)-amlno]-plpeddln—1-yl}-pmpan-1-ona.
1-{4-Methyi-3{methyl{7H-pyrrolo(2,3-d]pyrimidin-4-yi}-amino]-piperidin-1-yi}-
but-3-yn-1-one;
14{3-{{5-Chloro-TH-pyrrolo[2,3-d]pyrimidin-4-yi}-methyl-amino}-4-methy}-
piperidin-1-yi}-propan-1-one;
1-{3-{{5-Fluoro-7TH-pyrrolo{2,3-d]pyrimidin-4-yl}-methyl-amino}-4-methyl-
plperidin-1-yi}-propan-1-one;
N-cyano-4-methyl-3-[methyH7H-pyrralo(2,3-djpyrimidin-4-yl}-amino}-N'-
propyt-piperidine-1-carboxamidine;
N-cyano-4 N’ N'-Tﬂmoﬁ\yI-S{mmyi-(ﬂ-l-pynob[z.a-d]pydnﬂdIn-d—yD-enﬂnn]-
piperidine-1-carboxamidine;
Methyl-{(3R,4R)-4-methyl-1-(propane-1-sulfonyl)-piperidin-3-y[{7TH-
pyrrolo[2,3-d]pyrimidin-4-yi}-amine;
(S3RAR)-)-4-Methyl-3-{methyi-(7H-pyrrolof2,3-d]pyrimidin-4-yi)-amino}-
piperidine-1-carbaxylic acld methyl ester;
3,3,3-Triflucro-14{(3R,4R)-4-methyl-3-imethyl-(7H-pyrrolo[2,3-d)pyrimidin-4-
yiramino]-piperidin-1-yi}-propan-1-one;
(3R, 4R)~4-Methyl-3{methyl-(7H-pymolo[2,3-d]pyrimidin-4-yl}-aminc]-
plperidine-1-carboxylic acid dimethylamide;
{@RARMMMG{MWHMMWMW}PMIM
1-carbonyl}-amino)-acetic acld ethyl aster;
34(3R 4R)4-Methyl-3-[methyl-(7H-pymrolof2,3-d|pyrimidin-4-yf}-amino)-
piperidin-1-yi}-3-oxo-propioniirile;
3,3,3-Trifluoro-1 -{(3R.4R)-+maﬂ1yl—3-[maﬂ1yl—(5-rnelhyl—7H—pyrrqu[2 3- .

" dlpyrimidin-4-yi)-amino}-plperidin-1 -yl}-propan-1-om.
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1{(3RAR}4-Methyl-3-{methy-(7H-pyrrolof2, 3-d]pyrimidin-4-yi)-aminc]-
piperidin-1-y{}-but-3-yn-1-one;

1+{(3R.4R)-3-](5-Chioro-7H-pyrrolo{2,3-dlpyrimidin-4-yi}-mettyl-amino}-4-
methyl-plperidin-1-yl}-propan-1-one;

1<{(3R 4R)-3{(5-Fluoro-7H-pyrrolo[2,3-dlpyrimidin-4-yi)-mathyl-amino}-4-
methyl-piperidin-1-yi}-propan-1-one;

(3R,4R)-N-cyano-4-methyt-3{methyi{7H-pyrroiof2,3-d]pyrimidin-4-yl}-amino]-
N'-propyt-piperidine-1-carboxamidine; and

(3R,4R)-N-cyano4,N'N'-Trimethyl-3-{methyi-(7H-pymolo[2,3-d]pyrimidin-4-
yi)-amino]-piperidine-1-carbaxamidine.

15. A method of treating or preventing acute or hyperacute heart, lung,
liver, kidney, pancreas, small-ntestine, uterus, joints, bone marrow, limb, comea and

skin franspiant rejection in a mammal, including a human, comprising administering
to sald mammal an amount of a compound of the formuta

R' R
YN
L

or the pharmaceutically acceptable salt thereof; whersin
R'Is a group of the formula

/Rﬁ
R‘\N/(CHz),

L
wherelnyls 0, 1 or 2;

R* Is selected from the group consisting of hydrogen, (Ci-Ce)alkyl, (Cy-
Ca)alkylsulfonyl, (C-Colalkenyl, (Cz-Celalkyny! wherein the alkyl, afkenyl and aikyny!
groups are optionally substituted by deuterium, hydroxy, amino, trifiuoromethyl, (Cy-
Ci)alkaxy, (C-Ce)acyloxy, (Ci-Ce)alkylamino, ((Ci-Cq)alkyl)2amind, cyano, nitro, (Cr
Ge)alkenyl, (CrCe)aliynyl or (Cr-Gs)acylamino; or R' is (Cr-Cu)cycioalicyl whereln the
cycioalkyl group (s optionally subsiitited by deuterium, hydroxy, amino,
tifluorometinl,  (Ci-Cedacyloxy, _(Cs-Celacylamino, _ (Ci-Ca)alkylamino, _.. ((C:-
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Ce)alkyl);amino, cyano, cyano(Cr-Ce)alkyl, trifluoromethyl(Cs-Ce)alkyl, nitro, nitro(Cs-
Celalky! or (C,-Co)acylamino;

R® I8 {CrCo)hetarocycioaikyl wherein the haterocycloaliyl groups must be
substituted by one io five carboxy, cyano, amino, deuterium, hydroxy, (C-Ce)alkyl,
(C+Colalkoxy, halo, (C+-Ce)acyl, (Cr-Ce)alkylamino, amino(C,-Ce)aliyl, (Cy-Co)alkony-
CO-NH, (C-Celalkylamino-CO-, (Cy-Colalkenyl, (CrCe) alkynyl, (Cy-Co)alkylamino,
amino(C;-Ce)akyl, hydroxy(Ci-Ce)alkyl, (Ci-Celalkoxy(Ci-Ce)alkyl, (C1-Co)acyloxy(Cy-
Cu)alkyl, nitro, cyano(Cr-Colalkyl, halo(Cy-Ce)aliyl, nitro{C,-Cq)alkyl, trifiuoromethyl,
trifluoromethyl(C,-Co)alkyl, (Ci-Co)acylamino, (Cr-Ce)acylamino(Cy-Cy)alkyl, (Cs-
Ce)alkaxy(Ci-Co)acylamino, amino(Ci-Ce)acyl, amina(C-Ce)acyCi-Cyalkyl, (Ci-
Coalkylamino(Cy-Ce)acyl, ((Ci-Ca)elkyl);amino(Cy-Ca)acyl, R“R"*N-CO-O-, R"™R"N-
CO-{Cy-Calaliyl, (Ci-Co)alkyt-S(O)n, RR™NS(O)n. RYR'NS(O)n (Cr-Colaliyl,
R¥S(0)m R™N, R"*S(0)R"N(C1-Ce)etiyl wherein m I8 0, 1 or 2 and R and R" are
each independantly selected from hydrogen or (C;-C)alkyl; or a group of the formula

i (cn*nv,_/ (x)"\ ('i, )/(CR'R"),\M./(,I f a{R“ -

whereinals 0,1,2,3 or4;

b, ¢, 8, f and g are each Independently 0 or 1;

dis0,1,2,0r3; '

X I8 $(0), wherein n s 0, 1 or 2; oxygen, carbonyl or —C{=N-cyano)-;

Y Is 8(O), wherein n is 0, 1 or 2; or carbonyl; and

Z Is carbonyl, C(0)O-, C(O)NR- or 8(O), wherelnn is 0, 1 or 2;

R%, R, R, R’, R and R"' are each Indapendently selactad from the group
conaisting of hydrogen or (c,-pg)alkyl optionally substituted by deuterium, hydroxy,
amino, trifluoromethyl, (Ci-Cs)acyloxy, (Cr-Cylacylamino, (C:+-Celalkylamino, ((Cy-
Ca)alkyl)};amino, cyano, cyano{C:-Ce)alkyl, triflucrometityi(C,-Ce)elkyl, nitro, nitro(C;-
Ce)alkyl or (C+-Ce)acyiamino; '

R" Is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifiuoromethyl, (Ci-
Codalkyl, trifiuoromethyl(Cr-CyJalkyl, (CrCe)alkoxy, halo, (CrCelacyl, (Cr-
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CoJalkylamino, {(C,-Co)alkyl); amino, amino(Cs-Cs)alkyl, (C1-Ce)alkoxy-CO-NH, (C;-
Ce)alkylamino-CO-, (Cr-Cealkenyl, (Cs-Co) afkynyl, (C+Ca)alkylamino, hydroxy(C-
Coalikyl, (C:-Coalkoxy(Ci-Colalkyl, (Ci-Cylacyloxy(Ci-Colalkyl, nitro, cyano(C- ,
Colalkyl, halo(Ci-Colalkyl, nltro(Cy-Cejalkyl, trifivoromethyl, trifiuoromethyl(C,-
Cojalkyl,  (Cr-Co)acylamino,  (Cr-Celacylamino{Ci-Colalkyl,  (Cr-Ce)alkony(Cy-
Ce)acylamino, amino(C-Cs)acyl, amino{C,-Ce)acyl(C1-Ce)alkyl, (Ci-Cq)alkylamino(C,-
Celacyl, ((Cr-Colallyi)zamino(Cr-Colacyl, R¥R¥N-CO-0-, R¥R"N-CO-{C,-Cy)alkyl,
RYC{O)NH, R™OC(O)NH, R™NHC(O)NH, (Ci-Co)alkyl-S(O)n, (Ci-CalalkyH-S(O)n-
(CrCoalkyl, R“R*NS(O)n, R"R™NS{O)n (Cr-Coalky, R"S(O) RN,
R*S(0)R'N(Ci-Colalkyl whereln' m Is 0, 1 or 2 ahd R™ and R™ are each
Independently selectad from hydrogen or (C;-Ce)alkyl;

R* and R* are each Independently selected from the group consisting of
hydrogen, deuterium, amino, haio, hydoxy, nitro, carboxy, (CzGCy)alkenyl, (Cr
Cajaliynyl,  riflucromethyl, triflucromethaxy, (Cy-CoJalkyl, (Ci-Coalkoxy, (Cr
Cro)cycioalkyl whereln the alkyl, alkoxy or cycloalkyl groups are optionally substittued
by one o three groups selactsd from halo, hydroxy, carboxy, amino (C;-Cs)alkylthlo,
(Cr-Ca)alkylamino, ({Cy-Ce)alkythamino, (Cs-Co)heteroaryl, (CrCo)heterocycioalkyl,
(CColoycioslkyl or (Ce-Cidanyl; or R* and R* are each Independently (Cy
Cio)cycloalkyl, (Cx-Cio)cycloalkoxy, (Cy-Celalkylamino, ((Cq-Celalkyi):amino, (Ce-
Ciarylamino,  (Ci-Colaliithio,  (Ce-Coolaryithlo,  (Ci-Ce)alkylsulfinyl,  (Ce-
Cag)eryisulfinl, (Cs-Ce)aikyisulfonyl, (Ce-Cio)arylsulfonyl, (C-Co)acyl, (C-Ce)alkoxy-
CO-NH-, (Cy-Cpalkyamino-CO-, (Cs-Co)heteroaryl, (Cz-Ce)heterocycioalkyl or (Ce
Ciojaryl whereln the heteroaryl, heterocycioalkyl and aryl groups are optionally
subsiituted by one to three halo, (Ci-Cg)alkyl, (C1-Ce)alkyl-CO-NH-, (C;-Cy)alknoxy-
CO-NH-, {C-Ce)alicyl-CO-NH-{(Cy-Co)alityl, (Cy-Co)alkaxy-CO-NH-{(C1-Colalkyl, (Cy-
Ca)alkoxy-CO-NH-(C4-Cq)alkaxy, carbouy, carboxy(Cr-Ce)alkyl, carboxy(Cs-Colalkaxy,
benzyloxycarbonyl(C+-Ce)atkoxy, (Cr-Co)alkoxycarbonyl(Cr-Celalkoxy, (Co-Crolaryl,
amino,  amino(Cy-Celalicyl,  (Cr-Cealkoxycarbonylamino,  {Ce-Cyo)aryi(Cs-
Ca)alkoxycarbonylamino, (Cr-Cojalkylamino,  ({Cy-Ce)alkyl):amino, (Cr-
Cealkylamino(Cy-Ce)alkyl, ((Ci-Celaliyl)zamino(C,-Ce)alkyt, hydroxy, (Cy-Ce)alkoxy,
carbaxy, carboxy(Ci-Ce)alkyl, (Ci-C)alkexrycarbonyl, (Ci-Celalkoxycarboryl(C;-
Coalkyl,  (Ci-Colalkoxy-CONH-,  (Ci-Colaliyh-CO-NH-,  cyano,  (Cs
Ce)hetsrocycloalkyl, amino-CO-NH-, (C+Co)alkylamino-CO-NH-, ((Cy-
Calalkyllamino-CO-NH-,  {Ce-CraJaryiaimino-CO-NH-, * (Cy-Cophateroarylamino-CO-
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NH-,  (Ci-Cealkylamino-CO-NH-(C,-Co)alkyl,  ((Ci-Ce)alkyl):amino-CO-NH-(C:-
Celaliyl, (Ce-Cro)arylamino-CO-NH-(C-Ce)alkyl, (Cs-Co)hetaroarylamino-CO-NH-{C-

Colalkyl, . (Cr-Gelalkylsulfonyl, (C+-Co)alkylsulfonylamino, Cr-
Colalkylsulionylamino(C,-Celalkyl, (Ce-Cio)aryisultionyl, (Ce-Cio)arylsulfonylamino,
(Co-Croaryisulfonylamino(C,-Ce)alkyl, (C-Cojalkylsulfonylamino, (Cr-

Ce)alkylsutfonylamino(C.-Ce)alkyl, (Cs-Ca)heteroaryl or (Cr-Cs)heterocycioalky!;
effective In treating such a condition.
16. A method of treating or preventing acute or chronic graft versus host
disease (GVHD) In a mammal, including a8 human, comprising administaring to sald
mammal an amount of a compound of the formula

R' R
1: N R® )
N

or the phamrmaceutically acceptable salt thereof; whereln
R' Is a group of the formula

RS
yd
R‘\N/(cH,),

L.
whereinyls 0, 1 or 2;

R' Is selected from the group consisting of hydrogen, (Cy-Ce)alkyl, (Ci-
Coaliylaulfonyl, (Cz-Ce)alkenyl, (Cz-Ce)alkynyl whereln the alkyl, alkenyl and alkynyl
groupe are optionally substituted by deuterium, hydroxy, amino, trifluoromethyl, (C:-
Cy)alkoxy, (Cy-Cy)acyloxy, (C1-Ce)alkylamino, {((C,-Ce)alkyl).amino, cyano, nitro, (Cr
Co)alkenyl, (Cx-Co)aliynyl or (Cr-Ce)acylamino; or R* Is (Cs-Cso)cycioalkyl whersin the
cycloalkyl group s optionally substivied by deuterlum, hydroxy, amino,
trifiuoromethyl,  {C,-Co)acyloxy, (Cr-Ce)acylamino, (CCelalkylemino, ((Cs-
Ce)alkyl)l;amino, cyano, cyano(C,-Ce)aliy, trifiuoromethyl(C-Ce)alkyl, nitro, nitro(Cy-
Ce)alkyl or (Cy-Cy)acylamino;

R’ Is (CrCo)heterocycioalkyl whereln the heterocycioalkyl groups must be
substituted by one to fiva carbcw cyano, amlno deutsrium, hydroxy, (C+-Colakkyl,

' (Cr-Cajelkoxy, hato, (Cr-Ceyacyl, (Cr-Cealkylaming, Bmino{Ci-Ce)alkyl, (Cr-Ca)alkaxy-
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CO-NH, (C-Co)alkylamino-CO-, (Cr-C)alkenyl, (Cr-Ce) alkynyl, (Ci-Ce)alkytamino,
amino(Cy-Gy)alkyl, hydroxy(Cr-Ce)alkyl, (Cr-Ce)alkaxy(C1-Colaliyl, (Ci-Celacyloxy(C-
Celalkyl, nitro, cyano(Cy-Celalkyl, halo{Cr-Celalkyl, nitro{Cy-Ce)alkyl, trifiuoromethyl,
trifluoromethyi(Ci-Ce)alkyl, (Cy-Cejacylamino, (Ci-Ca)acylamino(Ci-Ce)alkyl, (C:-
Ce)alkoxy(Cr-Cs)acylamino, amino(Cr-Ce)acyl, amino(Cy-Ce)acyl(Cr-Colalkyl, (Cy-
Co)alkylamino(Cr-Cs)acyl, ((C-Ca)alicyl)eamino(C:-Ce)acyl, R"™R'*N-CO-0-, R"R"N-
CO-{Ci-Calaliyl, (Ci-Colaiiy+S(O)s, RYR™NS(O)ws RR'NS(O}n (Cr-Colalicyl,
R*S(0)n R™N, R™S(0)«R™N(C1~Cs)alkyl wheraln m Is 0, 1 or 2 and R™ and R"® are
each Independently selectsd from hydrogen or (Ci~Ce)alkyl; or a group of the formula

X (GR.R,,./ " (D/(cn'n")\m./(,r L '/Ru

whereina s 0,1,2,3 0r4;

b, ¢, 8, f and g are each independently 0 or 1;

dls0,1,2,0r3;

X is §(0), whereln n Is 0, 1 or 2; axygen, carbonyl or —C(=N-cyano)-;

_ Yls 8{O), wherelnn Is 0, 1 or 2; or carbonyl; and

Z is carboryl, C{O)O-, C{O)NR- or S(O), wherelnn e 0, 1 or 2;

R%, R’, R®, R*, R and R"" are each Independently sslected from the group
consisting of hydrogen or (C-Ce)alkyl optionally substituted by deuterium, hydroxy,
amino, trifluoromethyl, (C;-Ce)acyloty, (C,-Ce)acylamino, (C,-Ce)alkylamino, ((Cs-
Ce)alkyl);amino, cyano, cyano(C-Ce)alkyl, triflucromethyl(C,-Ce)alkyl, nitro, nitro{Cy~
Ce)alkyl or (C;-Cy)acylamino;

R' Is carbaxy, cyano, amino, axo, deuterium, hydroxy, trifluoromettwl, (Cy-
Colalkyl, trifluoromethyl(C+-Cslalkyl, (Ci-Coalkoxy, helo, (Ci-Ce)acyl, (Cyr-
Ce)alkylamino, ((C+-Ce)alkyl); amino, amino(Cy-Ce)alkyl, (Ci-Ce)alkaxy-CO-NH, (C-
Ce)alkylamino-CO-, (CrCelalkenyl, (CrCe) aikynyl, (Ci-Coeliylamino, hydroxy(C,-
Colaliyl, (Cy-Co)alkoxy(Cr-Cedalkyl, (Ci-Ce)acyloxy(Ci-Celalicyl, nitro, cyano(Cy-

Coalikyl, halo(Ci-Cylalkyl, nitro(Cy-Cealicyl, _ trifluoromethyl,  trifluoromethyi(Cr-

Caalkyl,  (Ci-Codacylamino,  (Cy-Colacylamino(Ci-Calalkyl,  (Ci-Ce)alkoxy(Cy-
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Ce)acylamino, amino{C,-C)acyl, amino{Cy-Cs)acyi{C1-Ca)alkyl, {C1-Ca)alkylamino(Cy-
Cadacyl, ((Cr-Co)alkyi)amino(Ci-Colacyl, R™R™N-CO-O-, R'R"N-CO-(C\-Cy)elkyl,
RC(O)NH, R"OC(O)NH, R™NHC(O)NH, (Ci-Ca)aliy-S(O)m, {Ci-Colaliyl-S{O)ur
(Ci-Colalkyl, R“R'NS(O)a, RR"NS(O}y (Ci-Colalkyl, R™S(O), R"N,
R™S(0)nR"™N(C,-Cy)alkyl whereln m Is 0, 1 or 2 and R™ and R" are each
Independently selected from hydrogen or (C,-Ce)alkyl;

R* and R are each Independently selected from the group conslsting of
hydrogen, deuterium, amino, halo, hydoxy, niiro, carboxy, (CrCpalkernyl, (Cs-
Cojalkynyl, trifluoromethyi, trifiucromethoxy, (Ci-Ca)alkyl, (Ci-Ce)alkoxy, (Ca
Cio)cycloalkyl wherein the alkyl, alkoxy or cycloalkyl groups are optionally substitiued
by one to three groups selected from halo, hydroxy, carboxy, amino (C-Ce)alkyithio,
(C1-Co)alkylamino, ((Ci-Celalkylamino, (Cy-Co)hetercaryl, (CrCoheterocycioalky,
{Cx-Co)cycioalkyl or (C-Cip)aryl; or R® and R’ are each lndengndsnﬂv Cr
Cu)cycloalkyl, (Cs-Cio)cycloalkaxy, (Cr-Cs)alkylamino, ((C,-Ce)alkyl):amino, (Ce-
Cro)aryiamino, (Cr-Gelalkyithio, (Ce-Crolaryithlo, (Ci-Celalkylsulfinyl,  (Ce-
Cuo)aryisulfinyl, (Cs-Ce)aikylsulfonyl, (Co-Cro)arylsulfonyl, (Cr-Ce)acyl, (C1-Ce)aliaxy-
CO-NH-, (Cy-Co)alkyamino-CO-, (Ce-Cy)hetaroaryl, (Cz-Cs)hetarocycicalkyl or (Ce-
Cu)aryl wherain the heteroaryl, heterocycloalkyl and aryl groupa are optionally
substituted by one to three halo, (Cr-Colatkyl, (C-Ca)alih-CO-NH-, (C,-Coalionry-
CO-NH-, (C-Ce)alkyl-CO-NH{(C,-Co)alkyl, (Ci-Co)alkaxy-CO-NH-{Cy-Co)alkyi, (C:-
Ca)alkoxy-CO-NH-{C,-Ce)alkoxy, carboxy, carbaxy(Cq-Ce)allyl, carboxy(Cy-Ca)alioxy,
benzyloxycarbonyl(Cs+-Cealkoxy, (Cy-Ca)alkaxycarbonyl{Ci-Clatkoxy, (Ce-Cro)aryl,
amino,  amino(Cr-Ca)alkyl,  (Cs-Celalkoxycarbonylamino,  (Ce-Cioaryl(Cy-
Gejalkaxycarbonylamino,  (Cr<(h)akkylamino,  ((Cr-Coalkylamino, (Gt
Ce)atkylamino(C-Cylalkyl, ((C-Ce)alkyl)amino(Cs-Co)alkyl, hydroxy, (Ci-Ce)alkoxy,
carboxy, carboxy(Cr-Celalkyl, (Ci-Ca)alkaxycarbonyl, (Cq-Celatkaxycarbonyl(Ci-
Coalkyl,  (CrColalkasy-CONH-, ' (CCoalkyhCO-NH,  cyano,  (Cr
Co)heterocycloalkyl,  amno-CO-NH-,  (Cr-Cilalkylamino-CO-NH-,  ((Ce-
Ce)alkyl)}28mino-CO-NH-, (Ce-Cro)arylamino-CO-NH-, (Cy-Cylhetarcarylamino-CO-
NH-,  (Cy-Colalicylamino-CO-NH{(Ci-Celalkyl,  ({C+-Colalkyl)}samino-CO-NH-(C-
Cealkyl, (Ce-Cio)arylamina-CO-NH-(Cs-Cy)alkyl, (Cs-Co)heteroarytamino-CO-NH-(C;-
Colalioyl, (Cr-Cy)aliyisutfonyl, {Cr-Colalkylsulforiylamino, (Cr-
Ce)alkylsulfonylamino(C+-Gelalkyl, (Ce-Cro)aryisulfonyl, (Ce-Cio)arylsulfonylamino,
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(Ce-Crolarylsulfonylamino(C,-Co)alkyl, (Cr-Colalkyleulfonylamine, . (Cr
Ca)alkyisulfonylamino(C,-Ce)alkyl, (Cr-Co)heteroaryl or (Co-Ce)heterocycioalkyt;
effective In treating such a condition.

17. A phamaceutical composition for treating or preventing chronlic heart,
lung, liver, kidney, pancreas, emall-intastine, uterus, joints, bone marrow, fimb,
comea and skin transplant rejection In a mammal, Including a human, comprising an
amount of a compound of the formula

R’ R?

or the pharmacsutically acceptable salt thereof; wherein
R' Is a group of the formula

R5
/
R\~ CHay

W
wherainyis 0, 1 or 2;

R' Is selected from the group consisting of hydrogen, (C,-Colalkyl, (C-
Cs)alkylsulfonyl, (Cz-Ce)alkenyl, (Cx-Ce)alkyny! wherein the alkyl, alkeryl and alkynyl
groups are optionally substituted by deuterium, hydraxy, amino, trifluoromethyl, (C+-
C.)alkoxy, (C+-Ce)acyloxy, (Cr-Co)aliylamino, ((C+-Ce)alkyl)zamino, cyano, nitro, (Cr
Ca)alkenyl, (CrColalkynyl or (Ci-Ca)acylamine; or R Is (Cx-Cyo)cycloalkyl wherein the
cycloalkyl group Is optionally substituted by deuterium, hydroxy, amino,
tifluoromethyl, (Cr-Colucyloy, (Cr-Ce)acylamino, (Ci-Cslalkylamino,  ((Cy-
Ce)alkyl);amino, cyano, cyano{C,-Cs)alkyl, trifiuoromethyi(C:-Ce)alkyl, nitro, nitro(C,-
Celalky! or (C+-Ce)acylamino,

R® Is (Cz-Cy)heterocycloalkyl wherein the heterocycloalkyl groups must be
substituted by one 10 five carboxy, cyano, amino, deutarium, hydroxy, (Cs-Ce)alkyl,
(Ci-Ca)alkoxy, halo, (C-Ce)acyl, (C1-Ce)alkyiamino, amino(C-Ce)aliyl, (C1-Co)alkoxy-
CO-NH, (Cy-Ce)alkylamino-CO-, (CrCylalkenyl, (C+-Co) alkynyl, (Ci-Ce)alkylamino,
amino(Cy-Ca)alkyl, hydroxy(Cr-Calaliy, (Cr-Celelkaxy(Cr-Celalil, (Cr-Calacyiony(Cr-
Celalicyl, nitro, cyano(Cy-Ce)alkyl, halo{Cy-Cylalkyl, nitro(Ci-Celalky!, trifluoromethyl,
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Ca)alkoxy(Cy-Calacylamino, amino{Ci-CsJacyl, amino(Cr-Calacyi(Ci-Cu)aliyl, (Cr-
Ca)alkylamino(Cs-CeJacyl, ((Cr-Ce)alkyl):amino(C;-Codacyl, R™R'*N-CO-0-, R"R"N-
CO{Cr-Coalkyh, (Cr-ColalkyHS(Oln. R™R™NS(O)ne RURNS(O)n (Cr-Colalii,
R™S(O)m R™N, R*S(0)nR"N(C1-Cy)alkyl whereln m Is 0, 1 or 2 and R™ and R™ are
each Independently seiected from hydrogen or {(C;-Cy)alky!; or a group of the formula

s O ORI m /Uk)\ R*
A o (1/ '

It
wherelnals 0, 1,2, 3 or4;

b, ¢, e, f and g are each Independently O or 1;

dis0,1,2 0r3;

X Is S(0), wherein n Is 0, 1 or 2; oxygen, carbonyl or —C{=N-cyano)-;

Y Is 8{0), wherein n Is 0, 1 or 2; or carbonyl; and

Z s carbonyl, C{0)O-, C{O)NR- or S(O), wherelnnls 0, 1 or 2;

R%, /', R%, R", R" and R" are sach independently selected from the group
consleting of hydrogen or (C,-Ce)aliyl opfionally substituted by deuterium, hydroxy,
aming, trifluoromsthyl, (Ci-Ce)acylaxy, (Ci-Celacylamino, (Ci-Ce)alkylarnino, ((Cy-
Cy)alkyl):amino, cyano, cyano(C,-Ce)alkyl, trifluoromethyl(C,-Ce)alkyl, nitro, nitro(C;-
Celalky! or (Cy-Cs)acylamino;

R' is carboxy, cyano, amino, oxo, deutsum, hydraxy, triflucromethyl, (Cy-
Coaliyl, tifioromethyi(C,-Colaliyl, (C-Colalkoxy, halo, (Ci-Codacyl, (Cs-
Celalkylamirio, ((Ci-Ce)alkyl); amino, amino(Cy-Ce)alkyl, (Cr-Ge)alkoxy-CO-NH, (G-
Celalkylamino-CO-, (CxCe)alkenyl, (C2-Ce) alkynyt, {C1-Colalkylamino, hydroxy(Ci-
Co)alkyl, (Ci-Co)alkoxy(Ci-Colalkyl, (Cr-Ce)acylaxy(C,-Colalkyl, nitro, cyano(C;-
Celalkyl, halo(Ci-Cealkyl, nitra(C,-Colalkyl, triftuoromethyl, trifluoromethy(C,-
Colalkyl, (Cr-Ce)acylamino, (Ci-Colacylamino(C,-Celalkyl,  (Cr-Ca)alkoxy(C-
Ce)acylamino, amino{C+-Ce)acyl, amino(C,-Ce)acyl(Cr-Celalkyl, (C+-Ca)alkylamino(C,-
Colacyl, ((C1-Ce)oikyl)lzamino(Cy-Celacyl, R"R_"N-QO-O- RR"N-CO-{C+-Co)aliyl,

" R™C(O)NH, R™OC(O)NH, R™NHC(O)NH, (C;-Co)alkyS(O)n, (Cr-CodalicyH-8(O)sr-
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(CrCelkyl, RR™NS(O), RYR™NS(O)a (CrCalyl, R®S(O)a R™N,
R*S(0)mR™N(C1-Ca)alkyl wherein m Is 0, 1 or 2 and R' and R'" are each
Indapendanty selected from hydragen or (C,-Ca)alkyl;

R? and R’ are each Independently selected from the group conslsting of
hydrogen, deuterium, amino, halo, hydoxy, nifro, carboxy, (Cx-C)alkenyl, (Cr
Cojalkynyl, trifluoromethyl, trifluoromethaxy, (C-Cealkyl, (Ci-Celalkoxy, (Cs
Cio)cycloalkyl wherein the atkyl, alkoxy or cycloalkyl groups are optionally substitiued
by one to three groups selectad from. halo, hydroxy, carboxy, amino (C-Cy)alkyithio,
(Cr-Colalkylamino, ((Cr-Ce)alkyllamino, (Ce-Codheteroaryl, (CrCe)hetarocycioalio,
(CsCq)cycloalkyl or (Ce-Cro)aryl; or R* and R’ are each Independently (Cx
Ciojoycloalkyl, (Cy-Cro)oycioalkoxy, (Cr-Cealkylamino, ((Cy-Celalkyllamino, (Ce
Coarylamino,  (Ci-Gelaliyithio, (Ce-Croaryithio, (Cr-Celalkylsulfinyl, {(Ce
Cro)arylsulfinyl, (Ci-Cealkylsulfonyl, {Ce-Cio)arylsulfonyl, (C-Co)acyl, (C4-Co)alkoxy-
CO-NH-, (Ci-Ce)alkyamino-CO-, (Ce-Ce)heteroaryl, (Cx-Ca)heterocycloalkyl ar (Ce-
Cio)aryl whereln the heteroaryl, heteroccycloalkyl and aryl groups are optionally
substituted by one o three halo, (Cy-Ce)alkyl, (C1-Ce)aliyl-CO-NH-, {C~Ce)alkoxy-
CO-NH-, (Cy-Co)alkyl-CO-NH-(Cs-Ca)alkyl, (Cr-Ce)alkaxy-CO-NH-(Cy-Colalkyl, (C+-
Ca)alkoxy-CO-NH-(C-Cq)aikoxy, carboxy, carboxy(C,-Cp)alkyl, carbaxy(C,-Ce)alkoxy,
benzyloxycarbonyl{Ci-Celalkoxy, (Ci-Ce)alkaxycarbonyl(Ci-Celatkoxy, (Cs-Ciolaryl,
amino,  amino(Ci-CeJalkyl,  (C-Colalkoxycarbonylamino,  (Ce-Cio)aryl(Cys-
Cy)alkoxycarbonylamino, (CrCojulkylamino,  ((CrColalkylzamino,  (Cs-
Ca)alkylamino(C,-Celalkyl, ((Ci-Ca)alkylhamino(Cy-Celalkyl, hydraxy, (Ci-Ce)alkoxy,
carboxy, carboxy(C-Colalkyl, (C,-Celalkoxycarbonyl, (C,-Ce)alkaxycarbonyl(Ci-
Cojalkyl,  (Ci-Cylalkoxy-CO-NH-,  (Ci-Colalkt-CONH-,  cyano,  (Cg¢
Co)heterocycioalkyl, amino-CO-NH-, (C1-Ca)alkylamino-CO-NH-, {(Cs-
Ce)alkyl).amino-CO-NH-, (Ce-Cio)arylamino-CO-NH-, (C5-Cs)heteroarylamino-CO-
NH-,  (Ci-Colalkylamino-CO-NH-Cy-Colaliyl,  ({C:-Co)alicyl)2amino-CO-NH-{Cy-
Ce)alkyl, (Ce-Cro)arylamino-CO-NH{Cy-Ca)alkyl, (Cy-Co)heteroarylamino-CO-NH-{Cy-
Co)alkyl, (Cr-Co)alkylsuifonyl, (C+-Cs)alkyisulfonylamino, (Cr
Ca)alkylautfonylamina(Cy-Celalkyl, (Ge-Cio)arvisutfonyl, (Ce-Cro)arylsulfonylamino,
(Ce-Cro)aryisulfonylamino{Cs-Ca)alkyt, (C+-Co)slkyleulfonylamino, (Cr
Co)alkylsulfonylamino(C-Ce)alkyl, (Ce-Co)heteroaryl or (Cy-Ci)heterocycioalkyl,
effective In such disorders or conditions and a pharmaceutically acceptable carmier.
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PR D DET DER DE N
Antecedentes de a lnvencidn
Esta invencién se refiere a un procedimiento para tratar o prevenir el
rechazo de transplante de érganos crénico, agudo o hiperagudo (de corazon,
pulmén, higado, riAién, pdncreas, Intestino delgado, utero, articulaciones,
médula éeea, exiremidades, comea y piel) usando compuestos de plrrolo[2,3-
dpirimidina que son inhibidores de proteina quinasas, tales como enzima

quinasa Janus 3 (en los sucesivo también denominada JAK3) en el tratamiento

de las Indicaclones anteriores en mamifercs, especiaimente an seres humanos,
y a las composiclones farmacéuticas (tiles para el mismo.

JAK3 es un mlembro de ia familla Janus de protelnas quinasas. Aunque
los otros8 miembros de eeta familia se expresan esenclaimente por todos los
tejidos, la expresion de JAK3 esta limitada a las células hematopoyéticas. Esto
es coherente con su papel esencial en la sefalizaclén a través de los
receptores IL-2, IL-4, IL-7, IL-8 e IL-15 medlante asoclacién no covalente de
JAK3 con la cadena gamma comun a estoe receptores multicadena. Se han
identificado poblaciones de pacientes XSCID con niveles gravemente reducidos
de la proteina JAK3 o con defectos genéticos en la cadena gamma comuin,
sugirendo que [a inmunosupresién podria proceder del bloqueo de la
sefalizacién a través de la nita JAK3. Estudios en animales han sugerido que
JAK3 no sélo juega un papel critico en la maduracién de los linfocitos de By T,
sino que JAK3 se requiere constitutivamente para mantener la funcién de las
calulas T. La modulacién de la actividad inmune a través de este nuevo
mecanismo puede mostrar utilidad en el tratamiento de trastomnos proliferativos
de células T tales como rechazo de transplantes y enfermedades autoinmunes.
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Sumario de |a Invencién
La presente invencidn se refiere a un procedimiento para tratar o
prevenir el rechazo de transplantes cronico de corazén, pulmén, higado, rifdn,
pancreas, intestino delgado, Utero, articulaciones, médula dsea, exiremidades,
cornea y plel (aloinjerto, xencinjerto) en un mamifero, incluyendo un ser
humano que comprende administrar a dicho mamifero una cantidad de un
compuesto de formula:

R' g

o la sal farmacéuticamente aceptable del mismo; en ia que
R' es un grupo de férmula

]
R N,(CH,),

uw

enlaqueyes0, 102

R* se selecciona entre el grupo compuesto por hidrégeno, alquilo{Cy-Cs),
alquil{C+-Ce)-sulfonilo, alquenilo(Cz-Cs), alquinlio(C2-Cs), donde los grupos
alquilo, alquenilo y alquinilo estdn opcionalmente sustituidos con deuterio,
hidroxi, amino, trifiuorometilo, alcoxi(C-Cs), aciloxl(C1-Cs), alquil(Cy-Ce)-amino,
(alquil{C+-Ce))2amino, clano, nitro, alquenilo(Cz-Ce), alquinilo{C~Ce) 0 acil(C;-
Ce)-amino; 0 R* es cicloalquilo(Cy-Cio), donde el grupo cicloalqullo estd
opcionaimente sustituido con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C+-
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Ce), acil(Ci-Ce)-amino, alquil(C4-Cs)-amino  (alquil{Cy-Cg))eamino, ciano,
cianoalquilo(Cy-Ce), trifluorometil-aiquilo(C4-Cs), nitro, nitroalquilo(Cy-Cs) ©
acil(Cy-Ce)-amino.

R® es heterocicloalquilo(C2-Co) donde los grupos heterocicloalquilo
deben estar sustituidos con uno a cinco carboxl, ciano, amino, deuterlo, hidroxi,
alquilo{Cs-Ce), alcoxi(Ci-Ce). halo, acHo(Cy-Ce)., aiquil(Cy-Ce)-amino,
aminoalquilo{C,-Ces), alcoxi(C1-Ca)-CO-NH, alquil(C+-Ca)-amino-CO-,
alquenilo{Cz-Ce), alquinllo(CCe), alquil(C1-Ce)-amino, aminoalquilo(C:-Ce),
hidroxialquilo(C4-Cs), alcaxi(C-Ce)-alquilo(C1-Cs), aciloxi{C-Ce)-alquilo(C,-Ce),
nitro, clanoalqulio{C,-Ce), haloalquilo{C1-Cs), nitroalquilo(Cy-Ce), trifluorometilo,
trifluorometilalquilo{C1-Ce), acil(C+1-Ce)-amino, acil-{C+-Ce)-aminc-alquilo(Cy-Ca),
alcaxi(C1-Ce)-acil{(C1-Ce)-amino, aminoacilo(C+-Cs), aminoacil{C,-Ce)-alquilo{C;-
Coe), alquil(Cy-Ce)-aminoacilo(C+-Ce), (alqull{C;-Csg))2amino-aclio{C1-Ce),
R'*R"*N-CO-O-, R'*R'*N-CO-alquilo{C+-C). alqull(C1-Ce)-S(O)m,
R R'NS(O)m. R'°R'®NS(O)m alquilo(C+-Cs), R™S(O)mR™N, R'3S(O)mR™N
alquilo{C,-Ce) donde m es 0, 1 0 2 y cada uno de R' y R'" se selecciona
independientemente entre hidrégeno o alqullo{C4-Cs); 0 un grupo de la férmula

(cn‘n'

e

H
enlaqueaes0, 1,2 3,04;
cada unode b, ¢, e, {, y g 88 independientemente O ¢ 1;
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\\O
des0,1,2,03;

X a8 S(O)n donde n es 0, 1, 0 2; oxigeno, carbonilo 0 —C(=N-ciano)-;
Y as §(O), donde n es 0, 1, 0 2; o carbonilo; y
Z a3 carbonilo, C(0)O-, C(O)NR- 0 S(O), dondenes 0, 1,0 2;

Cada uno de R%, R?, R®, R®, R'® y R"! se selecciona independientsmente
entre el grupo consistente en hidrégeno o alquilo{Ci-Ce) opcionalimente
sustituido con deuterlo, hidroxi, amino, trifluorometilo, aciloxi(C-Ce), acli{Cs-
Ce)-amino, alquil{C1-Ce)-amino, (alquil{(C-Cs))2amino, ciano, cianoalquilo{Cs-
Ca), trifluorometilaiquilo(C-Ce), nitro, nitroalquilo(C-Ce) 0 acil{C1-Cg)-amino;

R'? es carboxi, ciano, amino, oxo, deuterio, hidrox, trifiucrometiio,
alquilo(C1-Ce), triflucrometilaiquilo{(C,-Ce), alcoxi(C1-Ce), halo, acilo(Cy-Ce),
alquil(C1-Ce)-amino, (alquil(C-Ca))2amino, aminoalqullo(Ci-Ce), alcoxi(C1-Ce)-
CO-NH, aiquil(Cs-Ce)amino-CO-, alquenlio(C2-Ce), alquinilo(Co-Ce), alqui{Cy-
Ce)-amino, hidroxialquilo(C1-Ce), alcoxi(C1-Ce)-alquilo{C1-Ca), aclioxi(C1-Ce)-
alquilo(C1-Ce), nitro, cianoaliquilo(C4-Ce). haloalquilo(C-Ce), nitroalquiio{C+-Ce),
tritiuvorometilo, trifluorometilalquilo(C1-Ce), acli(C1-Ce)-amino, acil{C1-Ce)-amino-
alquilo{C-Cs), alcoxl(C1-Ce)-acll(C1-Ce)-amino, aminoaciio{Cy-Cs), aminoacil
(C1-Ce)-alquilo{C1-Ce), alquil(Cy-Ce)-amino-acilo(C1-Ce), (alquil{C:-Ce))2amino-
acilo(Cy-Ce), R'R™N-CO-O-, R“R'N-CO-alquilo(Ci-Cs), R'C(O)NH,
R™OC(O)NH, R'NHC(O)NH, alquil(Ci-Ce)-S(O)m,  alquilo(C1-Ce)-S(O)m-
alquilo{C1-Ce), R'® R'*NS(O)m, R'® R'*NS(O)m-alquilo{Ci-Ce), R'*S(O)m R'N,
R'*S(0)mR'®N-alquilo(Cy-Ce) donde m es 0, 1 0 2 y cada uno de R'® y R'® se
selecciona independlentemente entre hidrégeno o alquilo{C-Ce);

Cada uno de R? y R? se selecciona independientemente entre el grupo
compuesto por hidrégeno, deuterio, amino, halo, hidroxi, nitro, carbox,
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alquenilo(Cz-Ce), alquinilo(C2-Ca), trifluorometilo, trifluorometaxi, alquilo(C,-Ce),
alcoxi(C1-Cs),. cicloalqullo{Cs-C1a) donde los grupos alquilo, alcoxi o cicloalquilo
astan opcionalmente sustituidos con uno a tres grupos selecclonados entre
halo, hidroxi, carboxl, aminoalquil{C:-Ce)-tio, alquil(Cy-Ce)-amino, (alqull{C-
Ce))2amino, heteroarlio(Cs-Cg), heterocicioalquilo(Cz-Cs), cicloalquila(Ca-Ce) 0
arllo(Ce-C1a); 0 con uno de R? y R? son Independientemente clcloalquilo(Cs-
C10), cicloalcoxi{C3-C1o), alquil{C+-Cg)-amino, (alquil{C+-Ce))eamino, aril{Ce-C1o)-
amino, alquil(Cy-Ce)-tio, arfi(Ce-Cio)-tio, alquil(Cy-Cs)-sulfinilo, aril(Ce-C1o)-
sutfinilo, alquil{Cy-Ce)-suifonilo, arll{(Ce-C1o)-sulfonilo, acilo(Cy-Ce), alcoxi(C-Ce)-
CO-NH-, alquil(C1-Cg)-amino-CO-, heteroarlio{Cs-Ce), heterocicloalquilo(Cz-Cs)
o arilo(Ce-C10), donde los grupos heteroarlio, heteracicloalquilo y arilo estdn
opcionalmente sustituidos con uno a tres halo, alquilo(C+-Cg), alqull(C,-Ce)-CO-
NH-, alcoxi(C1-Ce)-CO-NH-, alquli{C4-Ce)-CO-NH-alquilo(Cy-Ce), alcoxl(C1-Ce)-
CO-NH-alqullo(C1-Ce), alcoxi(C1-Ce)-CO-NH-alcoxi(C1-Ca), carboxi,
carboxlalqullo{C+-Cs),  carboxlalcoxi(Ci-Cs),  benciloxicarbonilalcoxi(C1-Ce),
alcoxi{C;-Ce)carbonll-alcoxi{C1-Ce), arllo(Ce-Cig). amino, aminoalquilo{Ci-Ce).
alcoxi(Cy-Ce)-carbonilamino, aril(Cs-C10)-alcoxi(C,-Ce)-carbonilamino, alquil(C,-
Ce)-amino, (alquil(C4-Ce))2amino, alquil(C-Ce)-amino-alquilo(C4-Ce), (alqull(Cs-
Ce))zamino-alquilo(C,-Cs), hidroxd, alcoxi(C,-Cs), carboxi, carboxialquila(C1-Ce),
alcoxi(C1-Ce)-carbonilo, alcaxi{(C-Cs)carbonil-alquilo{C+-Cs), alcoxi(C1-Ce)-CO-
NM-, alquil(Cy-Cg)-CO-NH-, ciano, heterocicioalquilo(Cs-Cs), amino-CO-NH-,
alquil{C1-Ce)-amino-CO-NH-, (alquil(C4-Ce))2amino-CO-NH-, aril(Ce-C1o)-amino-
CO-NH-,  heteroarii{Cs-Cg)-amino-CO-NH-,  alquil(C,-Cq)-amino-CO-NH-
alquilo{C-Ce), (alquil(Cy-Ce))22mino-CO-NH-alquilo{C1-Cq), aril(Ce-C1o)-amino-
CO-NH-alquilo(C1-Ce), heteroaril(Cs-Ce)-amino-CO-NH-alquilo(C1-Cs), alquil(C-
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Ce)-sulfonilo, alquil(C4-Ce)sulfonllamino, alquil(C,-Ce)sulfonilamino-alquilo{C+-
Ce). aril{Cqs-Cio)sulfonilo, aril(Ce-Cio)sulfonilamino, aril(Ce-Cio)sulfonilamino-
alqullo{C,-Cs), alquil(C1-Ce)sulfonilamino, alquil{C;-Ce)sulfonilamino-alqullo(C;-
Ce), heteroarilo(Cs-Cg) 0 heterocicioalquilo{(C2-Coe);

eficaz en el tratamiento de tal afeccion.

La fuente donadora para los procedimientos de la presente invencién
puede ser un {(a) pariente vivo, (b) individuo vivo no famillar o (¢) un cadéver.

La presents invencidn tambilén se reflere a las sales de adicién de 4cidos
farmacéuticamente aceptables de los compuestos de férmula . Los 4cidos que
se usan para preparar las sales de adicidn de dcidos farmacéuticamente
aceptables de los compuestos bdsicos mencionados anteriormente de esta
invencién son aquellas que forman sales de adicién de Acidos no toxicas, s
decir, sales que contienen aniones farmacolégicamente aceptables, tales como
las sales clorhidrato, bromhidrato, yodhidrato, nitrato, sulfato, bisulfato, fostfato,
fosfato -4cido, acetato, lactato, citrato, citrato &cido, tartrato, bitartrato,
succinato, maleato, fumarato, gluconato, sacarato, benzoato, metanosulfonato,
etanosuifonato, bencenosulfonato, p-tolueno-sulfonato y pamoato [es decir, 1-
1"-metileno-bis-{2-hidroxi-3-naftoato))

Esta invencion también se refiere a sales de adicién de bases de formula
|. Las bases quimicas que pueden usarse como reactivos para preparar sales
de bases farmacéuticamente aceptables de los compuestos de férmula | que
son de naturaleza écida son aquellas que forman sales de bases no téxicas
con tales compuestos. Tales sales de bases no tdxicas, incluyen, pero sin
limitacién, las derivadas de cationes farmacolégicamente aceptables tales
como cationes de metales alcalinos (por ejemplo, potasio y sodlo), y cationes
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de metales alcalinotérreos (por ejempio, calcio y magnesio) de amonio o sales
de adicion de amina solubles agua tales como N-metilglucamina-(meglumina),
y las sales de alcanolamonio inferior y otras sales de bases de aminas
orgénicas farmacéuticamente aceptables.

El término “alquilo®, como se usa en este documento, a menos que se
indique otra cosa, incluye radicales hiirocarburos monovalentes saturados que
tlenen restos lineales o ramificados o0 combinaciones de los mismos.

El término "alcoxl®, como se usa en este documento, incluye grupos O-
alqluilo donde "alquilo” s como se ha definido anteriormente.

El término "halo®, como se usa en este documento, a mencs que se
indique otra cosa, incluye fluoro, cloro, bromo o yodo.

Los compuestos de esta invencion pueden contener dobles enlaces.
Cuando estan presentes tales enlaces, los compuestos de la invencién existen
como conflguraciones cis y trans y como mezclas de las mismas.

A menos que se indique otra cosa, los grupos alquilo y alquenlio
mencionados en este documento, asl como los restos alquilo de otros grupos
mencionados en este documento (por ejempilo, alcoxi) pueden ser lineales o
ramificados, y tamblén pueden ser ciclicos (por ejemplo, cicloproplio,
ciclobutilo, ciclopentilo, ciclohexilo o cicloheptilo) o ser lineales o ramificados y
contener restos ciclicos. A menos que se indique otra cosa, halégeno incluye
flior, cloro, bromo y yodo.

Heterocicloalquito(C2-Ce) cuando se usa en este documento se refiere a
pirrolidinilo, tetrahidrofuranilo, dihidrofuranilo, tetrahidropiranilo, piranilo,
tiopiranilo, aziridinilo, oxiranilo, metilendioxio, cromenilo, isoxazolldinilo, 1,3-
oxazolidin-3-ilo, isotiazolldinilo, 1,3-tiazolidin-3-llo, 1,2-pirazolidin-2-ilo, 1,3-
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pirazolidin-1-llo, plperidinilo, tiomoriolinllo, 1,2-tetrahidrotiazin-2-llo, 1,3-
tetrahidrotiazin-3-ilo, tetrahidrodiadinazinlio, moriolinilo, 1,2-tetrahidrodiazin-2-
ilo, 1,3-tetrahidrodiazin-1-lio, tetrahidroazepinilo, piperazinilo, cromanilo, etc. Un
especialista habltual en la técnica entenderd que la conexién de dichos anillos
heterocicloalquilo (C2-Co) se realiza mediante un carbono 0 un heteroétomo de
nitrégeno con hibridacion sp®.

Heteroarilo (C2-Cg) cuando se usa en este documento se refiere a furllo,
tianilo, tiazolllo, pirazolllo, Isotiazolilo, oxazolilo, isoxazolilo, pirrolilo, triazoliio,
tetrazolilo, imidazolilo, 1,3,5-oxadlazolilo, 1,2,4-oxadiazolilo, 1,2,3-oxadlazolllo,
1,3,5-tiadiazolilo, 1,2, 3-ladlazolilo, 1,2,4-tiadiazolilo, piridilo, pirmidilo,
pirazinilo, piridazinllo, 1,2.4-triazinilo, 1,2,3-rlazinilo, 1,3,5-trlazinilo,
pirazoiof3,4-bjpiridinilo, cinnolinilo,  pteridinilo,  purinilo,  6,7-dihidro-
5H[1]piridinilo, benzofbltiofenilo, 5,6,7,8-tetrahidro-quinolin-3-ilo, benzoxazolilo,
benzotiazolilo, bencisotiazolllo, benzoisoxazolilo, bencimidazolilo, tianaftenilo,
isotianaftenilo, benzofuranllo, Isobenzofuranilo, isoindollio, indolllo, indolizinilo,
indazolilo, isoquinolilo, quinolilo, ftalazinilo, quinoxalinilo, quinazolinilo,
benzoxazinilo; etc. Un especiallsta en la técnica entenderéd que la conexién de
dichos anillos heterocicloalquilo (C-Cg) se realiza a través de un &tomo de
carbono o un heterodtomo de nitrégeno con hibridacion sp®.

arilo(Ce-C10) cuando se usa en este documento se reflere a fenilo o
naftilo.

Los compuestos de formula (I) pueden administrarse en una forma
farmacéuticamente aceptable bien sclos 0 en combinacion con uno o més
agentes adicionales que modulan un sistema inmune mamifero o con agentes
antinflamatorios. Estos agentes pueden incluir, pero sin limitacién, ciclosporina
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A (por ejemplo Sandimmune® o Neorak®, rapamicina, FK-508 (tacrolimus),
leflunomida, desoxiespergualina, micofenolato (por ejemplo, Calicept®),
azatioprina (por ejemplo, Imuran®), daclizumab (por ejemplo, Zenapax®).
OKT3 (por ejemplo, Orthoclone®), AtGam, aspirina, acetaminofeno, ibuprofeno,
naproxeno, piroxicam, y esteroides antiinflamatorios (por ejemplo prednisolona
0 dexametasona). Estos agentes pueden administrarse como parte de la
misma forma de dosificacion ¢ en formas de dosificacion separadas, mediante
ia misma ruta de administracién o mediante rutas de administracién diferentes y
con el mismo esquema de administracion o con esquemas de administracién
diferentes de acuerdo con la practica farmacéutica convencional.

Los compuestos de esta invencién incluyen todos los isémeros
conformacionales (por ejemplo, isémeros cis y tras). Los compuestos de la
presente Invencidon tlenen centros asimétricos y por lo tanto existen en
diferentes formas enantioméricas y diastereoméricas. Esta invencién se reflere
al uso de todos los isdémeros Gpticos y astereoisémeros de los compuestos de
la presente Invencién y en las mezclas de los mismos, y a todas las
composiciones farmacéuticas y procedimientos para el tratamiento que pueden
emplearios o contenerios. Deade este punto de vista, la invencién incluye, tanto
las configuraciones E como Z. Los compuestos de férmula | también pueden
existir como tautémeros. Esta invencién se reflere al uso de todos esos
tautbmeros y mezclas de los mismos.

Esta invencién también abarca composiciones farmacéuticas que
contienen profdrmacos de los compuestos de férmula I. Esta invencién también
abarca procedimientos de tratamiento o prevencién de trastornos que pueden
tratarse o prevenirse por la Inhibicion de protelna Quinasas, tales como la
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enzima quinasa Janus 3 que comprende la administracién de profarmaccs de
compuestos de la férmula I. Los compuestos de formula | que tlenen grupos
amino, amido, hidroxi o carboxilico libres pueden convertirse en profarmacos.
Los profdrmacos incluyen compuestos en los que un resto aminoacidico o una
cadena polipeptidica o dos 0 mas (por ejemplo, dos, tres 0 cuatro) restos
aminoacidicos que se unen covalentemente medlante enlaces peptidicos a los
grupos amino, hidroxi o acido carboxilico libres de los compueastos de férmula |.
Los restos aminoacidicos incluyen los 20 aminodcidos naturales designados
cominmenta por simbolos de tres letras y también incluyen 4-hidroxiprolina,
hidroxillsina, demosina, isodemosina, 3-metilhistidina, norviina, beta-alanina,
acido gamma-aminobutirico, citrulina, homocisteina, homoserina, omitina y
metionina sulfona. Los profArmacos tamblén incluyen compuestos en los que
$8 unen covalentemente carbonatos, carbamatos, amidas y ésteres alqullicos a
los sustituyentes anteriores de férmula | mediante la cadena lateral del
profdrmaco de carbono carbonilo.

Los procedimientos preferidoe de la presente invenclén incluyen
compuestos de férmula | en la que a es O; b es 1; X es carbonilo; ¢ es 0; d es 0;
ees0;faes0;ygesO.

Otros procedimientos preferidos de la presente invencién incluyen
compuestos de férmula | en la que a es 0; b es 1; X es carboniio; c es 0; d es 1;
ees0;fes0;ygesO.

Otros procedimientos preferidos de la presente invencién incluyen
compuestos de férmula | enlaque a es O; b es 1; X as carbonilo; ces 1; des 0;
eas0;fes0;ygesO.
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Otros procedimientos preferidos de la presente invencidon incluyen
compuestos de {6rmula | en la que a @8 O; b es 1; X es -C(=N-ciano)-; ces 1; d
080;0050,fes0;ygesO.

Otros procedimientos preferidos de la presente invencién incluyen
compuestos de formulalenlaqueaes0;bes 0;ces 0;des 0;ees 0; fes O;
ges 1; yZes -C(0)-O-.

Otroe procedimientos preferidos de la presente invencién incluyen
compuestos de formula ienlaqueaes 0;bes 1; X es S(O)r. nes 2;ces 0; d
650;0030;fes0;ygesO.

Otros procedimientos preferidos de la presente invencién Incluyen
compuestos de férmula lenlaque aes 0; b es 1; X es S(O),; nes 2, ces 0; d
es2;ees0;fes 1; ges 1; y Z es carbonilo.

Otros procedimientos preferidos de |la presente invencién incluyen
compuestos de formula lenlaqueaes O;bes 1; X 8s S(O),; nes 2;ces 0; d
02,0080, fes1;ygesO0.

Otros procedimientos preferidos de la presente invenciéon Incluyen
compuestos de férmuila | en la que a es 0; b es 1; X es carbonilo; c es 1; d es 0;
0es1;Yes S{O)ynes2;fesO;ygesO.

Otros procedimlentos preferidos de la presente Invencion Incluyen
compuestos de formulalenlaqueaes O;bes 1; Xes S(O); nes 2;ces 1;d
es0;0030;fes0;ygesO.

Otros procedimientos preferidos de la presente Invencién incluyen
compuestos de férmula | enlaque a es 1; b es 1; X es carbonilo; c es 1; d es 0;

06es0;fes0;:ygesO.



10

15

Otros procedimientos preferidos de la presente invencidn incluyen
compuestos de férmula lenlaqueaes O;bes 1; Xes S(O).ces 0; des 1; 8
es1;Yes S(Ones2,fes0;yges 0.

Otros procedimientos preferidcs de la presents invencidn incluyen
compuestos de férmula lenlaque aes 0;bes 1; Xes S(O)n; ces 0;des 1; @
85 1;Yes S(O)ynes2;fes 1;yges .

Otros procedimientos preferidos de la presents invencidn incluyen
compuestos de formula lenlaqueaes O; b es 1; X es oxigeno; ces 0; d es 1;
ees1;YesS{O),;nes2;fes 1;ygesO.

Otros procedimientos preferidos de la presente invencién incluyen
compuestos de formula | en la que a es 0; b es 1; X e oxigeno; c es 0; d es 1;
003 1,Yes S(O);nes2,fes0;yges 0.

Otros procedimientoe preferidos de la presente invencién inciuyen
compuestos de férmula | en la que a es 0; b es 1; X es carbonilo; ces 1; des 1;
ees1,YesS(O);foes1;ygesO.

Otroa procedimientos preferidos de la presente invenclén incluyen
compuestos de férmula i eniaque a es 0; b es 1; X es carbonilo; ces 1; d es 1;
ees1;Yes S(O)ynes2;fes1;yges 0.

Otros procedimientos preferidos de la presente invencion incluyen
compuestoa de férmula | en la que R'2 es clano, trifluorometilo, alquilo(C1-Ch),
trifiuorometilalquilo{C1-Ce), alquil{C,-Ce)-amino, (alqui{C,-Ce))28mino,
alquinilo{Cz-Cs), clanoalquilo{C1-Ce), alquil(C-Ce)-S(O)mdondemes 0,10 2.

Los procedimientos preferidos especificos de la presente invencién
incluyen compuestos de fdrmula | en la que dicho compuesto se selecciona
entre el grupo compuesto por:

\)\2%‘
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Metil-[4-metil-1-(propano-1-sulfonil)-piperidin-3-il}-{(7 H-pirrolo[2,3-
d]pirimidin-4-il}-amina;

Ester metflico del 4cido 4-metil-3{metil(74-pirrolo[2,3-d]pirimidin-4-il)-
amino]-piperidin-1-carboxflico;

3,3,3-Trifluoro-1-{4-metil-3-[metil-(7 H-pirrolo{2,3-d]pirimidin-4-il)-amino}-
piperidin-1-iljpropan-1-ona;

Dimetilamida del 4cido 4-metil-3-{metil-(7H-pirrolo[2,3-d]pirimidin-4-il)-
amino}-piperidin-1-carboxllico;

Ester etflico del acido ({4-meti-3{metil-(7H-plrrolo{2,3-d]pirimidin-4-Il)-
amino}-piperidin-1-carbonil}-amino)-acético;
. 3{4-Metil-3-[metil-(7 H-pirrolo[2,3-d]pirimidin-4-il}-amino]-piperidin-1-il}-3-
oxo-propionitriio;

3,3,3-Trifluoro-1-{4-metil-3-[metil-(5-metil-7 H-pirrolo[2,3-d]pirimidin-4-il)-
amino}-piperidin-1-lijpropan-1-ona;

1-{4-Metil-3{metil-(7 H-pirrolo[2,3-d]pirimidin-4-il)-amino]-piperidin-1-il}-
but-3-in-1-ona;

1-{3-[(5-cloro-7 H-pirrolo{2,3-d]pirimidin-4-II)-metil-amino)-4-metil-
piperidin-1-ll}-propan-1-ona;

1<{3-{(5-fluoro-7 H-pirrolo[2,3-d]pirimidin-4-il}-metil-amino}-4-metil-
piperidin-1-il}-propan-1-ona;

N-clano-4-metil-3-[metil-(7 H-pirrolo[2,3-d]pirimidin-4-ll)-amino]-N’-propil-
piperidin-1-carboxamidina;

N-ciano-4,N',N'-trimetil-3{metil-(7 H-pirrolo[2,3-d]pirimidin-4-ll)-amino}-
piperidin-1-carboxamidina;
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Metil-{(3R,4 A)-4-metil-1-(propano-1-sulfonil)-piperidin-3-il]-(7H
pirrolof2,3-d]pirimidin-4-il)-amina;

Ester metilico del é&cido (3R,4RA)-4-metll-3{metil-(7plrrolof2,3-
djpirimidin-4-il}-amino}-piperidin-1-carboxflico;

3,3,3-Trifluoro-1-{(3A.4 A)-4-metil-3{metil-(7 H-pirrolo[2,3-d]pirimidin-4-il)-
amino]-piperidin-1-iljpropan-1-ona;

Dimetiamida del é&ckio (3RA.4A)-4-metil-3-[metil-(7H-pirrolo[2,3-
d]pirimidin-4-ll}-emino}-piperidin-1-carboxflico;

Ester etflico del 4acido {(3R.4FA)-4-metil-3-[metil-(7H-pirrolo[2,3-
dipirimidin-4-il)-amino}-piperidin-1-carbonil}-amino)-acético;

3+{(3R,4A)-4-metil-3{metli-(7 H-pimolof2,3-dJpirimidin-4-il)-amino}-
plperidin-1-il}-3-oxo-proplonitrilo;

3,3,3-Trifluoro-1-{(3R,4 A)-4-metil-3{metil-(5-metil-7 H-pirrolo[2,3-
d]pirimidin-4-il)-amino}-piperidin-1-il}propan-1-ona;

1-{(3R,4R)-4-metil-3{metll-(7 H-pirrolo[2,3-d]pirimidin-4-il)-amino}-
piperidin-1-il}-but-34n-1-ona;

1{(3R,4 A)-3-[(5-cloro-7 H-pirrolo[2,3-d]pirimidin-4-Il)-metil-amino]-4-metll-
piperidin-1-il}-propan-1-ona;

1-{(3R,4 R)-34{(5-fluoro-7H-pirrolof2,3-d]pirimidin-4-il)-metil-amino]-4-
metil-piperidin-1-il}-propan-1-ona;

(3,4 R)-N-ciano-4-metil-3{metil-(7 H-pirrolo{2,3-d]pirimidin-4-il)-amino]-
N’-propil-piperidin-1-carboxamidina; y

(3R,4R)-N-ciano-4,N',N'-Trimetil-3-{metil-(7 H-pirrolo[2,3-d]pirimidin-4-Il)-
amino}-piperidin-1-carboxamidina;
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La presente invencién se refiere a un procedimiento para tratar o
prevenir el rechazo de transplante agudo o hiperagudo de corazén, pulmén,
higado, rifidén, pancreas, intestino delgado, ttero, articulaciones, médula désea,
extremidades, cormea y piel (aloinjerto, xenoinjerto) en un mamifero, Incluyendo

un ser humano, que comprende administrar a dicho mamifero una cantidad de

un compuesto de férmula:
R g
oo
5
N

o la sal farmacéuticamente aceptable del mismo; en la que
R' es un grupo de férmula

Rﬁ
pd
R\~ CHa)
i

enlaqueyes0,102;

R* se selecciona entre el grupo compuesto por hidrégeno, alquilo(C,-Ce),
alquil(C4-Ce)-sulfonilo, alquenlio{Cz-Cs), alquinlio(CCe), donde los grupos
alquilo, alquenilo y alquinilo estan opcionaimente sustituidos con deuterio,
hidroxi, amino, trifluorometilo, alcoxi(C1-C), aciloxi(C,-Ce), alquil{(C-Ce)-amino,
(alquil{C4-Cs))2amino, ciano, nitro, alquenilo(C2-Ce), alquinilo{Cz-Ce) 0 acil{Cs-
Ce)-amino; 0 R* es cicloalquilo(Cs-C1o), donde el grupo cicloalquilo est4
opcionalmente sustituido con deuterio, hidroxI, amino, trifluorometilo, aciloxi(C,-
Ce), 8acil(Ci-Ce)-amino, alquil(C,-Ce)-amino  (alquil(C:-Ce))2amino, ciano,
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cianoalquilo(C4-Cs), trifluorometil-alquilo(Cy-Cs), nitro, nitroalqulio(Cy-Ce) ©
acil(C+-Ce)-amino.

R’ es heterocicloalquilo{C2-Cy) donde los grupos heterocicloalquilo
deben estar sustituidos con uno a cinco carboxl, clano, amino, deuterio, hidroxi,
alqulio(C1-Cs), alcoxd(C1-Ce), halo, acllo{(Ci-Ces), alquil(Cy-Ce)-amino,
aminoaiquilo{C1-Ca), alcoxi(Cy-Ce)-CO-NH, alquil(C1-Cq)-amino-CO-,
alquenilo(C-Ce), alquinlic(CC,), alquil{Cy-Ce)-amino, aminoaiquiio(Ci-Ca),
hidroxlalquilo(C1-Ca), alcax!{C1-Ce)-alquilo(C+-Ce), aciloxi(Ci-Ca)-alquiio{C-Ce),
nitro, cianoaiqullo{C+-Cg), haloalquilo{C,-Cs), nitroalqullo(Cy-Cg), trifluoromatilo,
trifluorometilalquilo{C,-Ce), acil(C1-Ce)-amino, acil-{C:-Ca)-amino-alquilo{Cy-C),
alcoxi(C1-Ce)-acil(C1-Ce)-amino, aminoacilo(C-Ce), aminoadil(C,-Ce)-alquilo(C;-
Ce), alquil{C-Ce)-aminoacilo{C,-Ca), (alquil(C4-Ce))28mino-aclio(Cy-Ce),
R'®*R'*N-CO-O-, R'*R'*N-CO-alquilo{Cy-Ce), alqull{C1-Ce)-S(O)m.
R'®*A"™NS(O)n. R'“R'NS(O)m alquilo(Ci-Ce). R™S(O)mR'°N, R™S(O)R'’N
alquilo(C-Ce) donde m es 0, 1 0 2 y cada uno de R'® y R'® se selecciona
independientemente entre hidrégeno o alquilo(C-Cs); 0 un grupo de la férmula

X "‘"\( f"“‘“"-\ /m\a(

I
enlaqueaes(, 1,2 3,04,
cadaunodeb, ¢, e, f, y g es independientemente 0 0 1;
des0, 1,203
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X 88 S(O)» donde n es 0, 1, 0 2; oxigeno, carbonilo o —-C(=N-ciano)-;
Y 68 S{(O), donde n es 0, 1, 0 2; o carbonilo; y
Z es carbonilo, C(O)O-, C(O)NR- 0 S(O), donde nes 0, 1, 0 2;

Cada uno de R®, R, R®, R®, R" y R' se selecciona independientemente
entre el grupo consistente en hidrégeno o alquilo(C+-Ce) opcionaimente
sustituido con deuterlo, hidroxi, amino, trifluorometilo, aciloxi(C4-Cs), acil(C-
Ca)-amino, alquil(Ci-Cs)-amino, (alquil(C-Ce))2amino, ciano, clanoalquilo(C-
Ca), trifluorometilalquilo(C,-Cg), nitro, nitroalquilo{C1-Ce) 0 acil(C1-Ce)-amino;

R'? es carbax, clano, amino, oxo, deuterio, hidroxi, trifluorometilo,
alquilo{Cy-Ce), trifluorometilaiquilo(Cs-Ce), alcoxi(Ci-Ce), halo, acilo{Ci-Ce),
alquli{C-Ce)-amino, (alquil(C-Cqe))2amino, aminoalquilo(C+-Ce), alcoxi{Cy-Ce)-
CO-NH, alquil(C1-Ce)amino-CO-, alquenilo{CxCs), alquinilo{C2>-Ce), alquil(C;-
Ce)-amino, hidroxialquilo{Cs-Cs), alcoxi(C1-Ce)-alquiio{Cy-Cs), aciloxi(Ci-Ca)-
alquilo{C+-Cs), nitro, cianoalquilo{C,-Cs), haloalquilo(C-Ce), nitroalquilo(Ci-Ca).
trifiuoromettio, trifluorometilaiquilo(C1-Ce), acil(C1-Ce)-amino, acil(C,-Ce)-amino-
alquilo(C1-Ce), alcoxi(C4-Ce)-aci{C1-Ce)-amino, aminoacilo(C1-Ca),
aminoacil{C1-Ce)-alquilo{Ci-Cq), alquil{C1-Ce)-amino-acilo{C+-Cs), (alquil(C:-
Ca))eamino-aclio(C1-Ce), R'*R'*N-CO-O-, R"R'*N-CO-alquilo(C1-Ca),
R'®C(O)NH, R'®OC(O)NH, R'NHC(O)NH, alquil(C1-Cq)-S(O)m. alquil(Cy-Cs)-
S(O)m-alquilo(Cs-Cs), R'® R'®NS(O)m, R'® H“NS(O),..-alqullb(crcg). R'*S(O)m
R'®N, R"6S(0)mR'°A-alquilo(Cy-Cs) donde m es 0, 1 0 2 y cada uno de R" y R'®
se selecclona independientemente entre hidrégeno o alquilo{Cq-Cs);

Cada uno de R? y R® se selecciona independientemente entre el grupo
compuesto por hidrogeno, deuterio, amino, halo, hidroxi, nitro, carbox,
alquenilo{(C=-Cs), alquinilo(Cz-Ce), trifluorometiio, trifluorometoxi, alquilo{C1-Ca),

\;?537
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alcoxi(C+-Ce), cicloalquilo(Cs-Cyo) donde los grupos alquilo, alcoxi o cicloalquilo
estan opcionaimente sustituidos con uno a tres grupos seleccionados entre
halo, hidroxi, carboxi, aminoalquil(Ci-Cs)-tio, alquil(Cy-Cs)-amino, (alquil(C,-
Ce))2amino, heteroarilo{Cs-Cg), heterocicloalquilo(C=Cs), cicloalquilo(Ca-Co) ©
arilo(Ce-C10); 0 cada uno de RZ y R? son independientemente clcloalquilo{Cs-
C1o), cicloalcoxi(Ca-C1o), alquil{C1-Ce)-amino, (alquil(C4-Ce))28mino, aril{Ce-C1o)-
amino, alquil{Ci-Cg)-tio, arll(Ce-Cio)-tio, alqull(C-Ce)-sulfinilo, aril(Ce-C1o)-
sulfinito, alquil(C1-Ce)-sulfonllo, aril(Ce-C1o)-sulfonilo, aciio(C1-Ce), alcoxi(C-Ce)-
CO-NH-, alquil{C;-Ce)-amino-CO-, heteroarlio{Cs-Ce), heterocicioalquifo{C2-Cq)
o arlo(Ce-C10), donde los grupos heteroarilo, heterocicioalquilo y ariio estén
opcionalmente sustituidos con uno a tres halo, alqullo(C,-Cs), alquil(Cy-Ce)-CO-
NH-, alcoxi(C1-Ce)-CO-NH-, alquil{C1-Cs)-CO-NH-alquilo(C1-Ce), alcoxi(C1-Ce)-
CO-NH-alquilo(C1-Cy), alcoxi(C1-Ce)-CO-NH-alcoxi(Cy-Ca), carboxl,
carboxialquilo{(C-Cg), carboxialcoxi(Ci-Ce),  benclloxicarbonitalcoxi(C1-Ca),
alcoxi(C1-Ce)carbonil-alcoxl(C1-Ce), arilo(Ce-C1o), amino, aminoalquilo(C+-Ce),
alcoxi(C4-Ce)-carbonllamino, arl{Ce-C10)-alcoxi(C+-Ce)-carbonilamino, alquil(Cs-
Ce)-amino, {alqui{C1-Cg)).amino, alquii{C;-Ca)-amino-alquilo{C1-Cq), (alquil(C,-
Ce))zamino-alquilo{C,-Ce), hidroxi, alcoxi(C,-Ce), carboxi, carboxialquilo{C1-Ce),
alcoxi(C+-Ce)-carbonilo, alcoxi{Cy-Ce)carbonil-alquilo{C1-Cs), alcoxi(Cy-Ce)-CO-
NH-, alquil(C+-Ce)-CO-NH-, ciano, heterocicloalquilo(Cs-Cg), amino-CO-NH-,
alquiC1-Ce)-amino-CO-NH-, (alquil(C1-Cs)).amino-CO-NH-, aril{Cs-C1o)-amino-
CO-NH-, heteroaril(Cs-Cg)-amino-CO-NH-, alquil(C4-Ce)-amino-CO-NH-
alquilo{C1-Ce), (alquil{C1-Cs))2amino-CO-NH-alquilo(C-Cs), arii(Ce-C1o)-amino-
CO-NH-alquilo(C1-Cs), heteroaril(Cs-Ca)-amino-CO-NH-alquilo(C1-Ce), alquil(C-
Ce)-sulfonilo, alquil(C-Cs)sulfonilamino, alquii{C;-Ce)sulfonilamino-alquilo(C,-
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Ce), ari{Ce-Cio)sulfonlio, aril(Ce-Cio)sulfonilamino, aril{Ce-Cio)sulfonilamino-
alquilo{Cy-Cs), alquit(C-Ce)sulfonilamino, alguil{C,-Cs)sulfonilamino-alquilo(C;-
Cs), heteroarilo(Cs-Cq) 0 heterocicloalqullo{(Cz-Co);

eficaz en el tratamiento del tal afeccién.

La presente invencién también se reflere a una composicién
farmacéutica para tratar o prevenir el rachazo de transplantes crénico de
corazdn, pulmén, higado, rifién, pancreas, intestino delgado, Gtero,
articulaciones, médula ésea, extremidades, cémea y piel en un mamffero,
incluyendo un ser humano que comprende una cantidad de un compuesto de
férmula:

19

R' g
X
IN/ N g |

o la sal farmacéuticamente aceptable del mismo; en la que
R' es un grupo de férmula

8
R N,(CH,),

La

enlagueyes?, 102

R* se selecciona entre el grupo compuesto por hidrégeno, alquilo{C1-Cs),
alquil{C4-Ce)-suifonilo, alquenilo(CCs), alquinilo(Cz-Ce), donde los grupos
alquilo, alquenilo y alquinilo estan opcionaimente sustituidos con deuterio,
hidroxd, amino, trifluorometilo, alcoxi(C1-Cs), aciloxi(C1-Ce), alquil{C-Ce)-amino,
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(alquil{(C,-Cy))2amino, ciano, nitro, alquenilo{C2-Cs), alquinilo{(C-Cs) 0 acil(C;-
Ce)-amino; o R* es cicloalquilo{Cs-Cio), donde & grupo cicloalquilo esti
opcionalmente sustituido con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C,-
Ce). acil{Cy-Co)-amino, alquil{Ci-Ca)-amino (alquil(Ci-Ce))2amino, ciano,
cianoalqullo{C-Ce), triflucrometil-alquilo(C+-Ce), nitro, nitroalquilo(C:-Ce} ©
acil{C.-Cg)-amino.

R’ es heterocicloalquilo(C2-Cs) donde los grupos heterocicloalquilo
deben estar sustituidos con uno a cinco carboxi, clano, amino, deuterio, hidroxd,
alqullo(Ci-Ce), alcoxl{C+-Ce), halo, acilo(Ci-Ce), alquil(Cy-Ce)-amino,
aminoalquilo(C1-Ce), alcoxi(Cy-Cs)-CO-NH, alquil{C-Ce)-amino-CO-,
alquenlio(C>-Ce), alquinilo(Cz-Cs), alquil(Ci-Ce)-amino, aminoalquilo(C,-Ce),
hidroxialquilo{C1-Ce), alcoxi(C1-Ce)-alquilo{C1-Cs), aclioxi{C1-Ce)-alquilo(C1-C),
nitro, clanoalqulio(C1-Cs), haloalquilo{Ci-Ce). nitroalquilo{C,-Ce), triflucrometilo,
trifluorometilalquilo{C+-Ce), acil(C1-Ce)-amino, acll-{C1-Ce)-amino-alquilo(C:-Ce),
alcoxi(C1-Cg)-acil(C1-Cs)-amino, aminoaclio{C,-Cs), aminoacil(C1-Ce)-alquilo(C-
Co), alquil{C,-Ce)-aminoacilo(C1-Ce), (alquil{C,-Ce))2amino-acilo{C1-Ce),
R'*R'"*N-CO-O-, R'SR'*N-CO-alquilo{C+-Ce), alquil {Cy-Ce)-S(O)m.
A®A'NS(O)m, R™R'NS(O)m alquilo(C1-Cs). R'“S(O)mR™N, R'S(O)nR'™N
alquilo{C1-Ce) donde m @8 0, 1 0 2 y cada uno de R'® y R' se selecciona
independientemente entre hidrégeno o alqullo{C+-Ce); 0 un grupo de la formula
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e D)
X (cR.R')./ L\('I.T \m_ (z(

]
enlaqueaes0 1,23,04;
cada uno de b, ¢, e, 1, y g 85 iIndependientementa 0 o 1;
des(,1,2,03;
X 88 S(0), donde n es 0, 1, 0 2; oxigeno, carbonilo 0 ~C{(=N-clano)-;
Y e8 S{(O), donde n es 0, 1, 0 2; o casbonilo; y
Z es carboniio, C(0)O-, C(O)NR- 0 S(O),dondenes 0, 1,0 2;

Cada uno de R®, R’, R®, R®, R'° y R"! se selecciona independientemente
entre el grupo consistente en hidrégeno o alquilo{(C-Cs) opcionaimente
sustituido con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C,-Ce), acil(C+-
Ce)-amino, alquil(Cy-Ce)-amino, (alquil(Ci-Ce))2amino, clano, cianocalquilo{C;-
Ce), trifluoromaetilaiquilo(C4-Ce), nitro, nitroalquilo{C+-Ce) 0 acil{C1-Cqe)-amino;

R es carbox, clano, amino, oxo, deuterio, hidroxl, trifivorometilo,
alquilo(Cy-Ce), triflucrometilalqullo(C4-Ca), alcoxi(Ci-Cg), halo, aclio{Cy-Cq),
alquil(G+-Ce)-amino, (alquil(C+-Cg))2amino, aminoalquilo(C,-Cq), alcoxi(Cy-Ce)-
CO-NH, alqull(C,-Cg)amino-CO-, alquenilo(C2-Ce), alquinlio(Cz-Ce), alquil(C;-
Ce}amino, hidroxialquilo(C-Ce), alcoxi(C(-Ce)-alquilo{C1-Ce), aciloxi(C4-Cs)-
alquilo(C,-Ce), nitro, cianoalquilo(C+-Ce), haloalquilo{C+-Ce), nitroaiquilo(C1-Ce),
trifluorometilo, trifluorometilalqullo(C+-Ce), acil{Ci-Ce)-amino, acil(C1-Ce)-amino-
alquilo{C,-Ce), alcoxi(C-Ce)-acil(C4-Ca)-amino, aminoacilo(C;-Ce),
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aminoadlli(C+-Ce)-alquilo(C-Ce),  alquil(C+-Ce)-amino-aciio{C+-Cs), (alquil(C;-
Ca))2amino-acilo(C-Ce), R'*R'"*N-CO-O-, R'SR"*N-CO-alquilo{C-Cy),
R'SC(O)NH, R™OC{O)NH, R NHC(O)NH, alquil (C{-Cq)-S{O)m, alquil{C1-Cs)-
S(O)m-alquilo(C1-Cs), R'® R'*NS(O)y, R'® R'"*NS(O)m-alquilo(C1-Ca), R'S(O)m
R'®N, R'5S(0)mR"®N-alquilo(C1-Ce) donde m es 0, 1 0 2 y cada uno de R'"® y R'®
se selecclona Independientemente entre hidrégeno o alquilo{C4-Ce);

Cada uno de R? y R® se selecciona Independientemente entre el grupo
compuesto por hidrégeno, deuterio, amino, halo, hidroxl, nitro, carboxi,
alquenilo(C2-Ce), alquinilo{C2-Ce), trifluorometilo, trifiuorometoxi, alquilo(C4-Csg),
alcoxi(C1-Ce), cicloalquilo(C3-C1o) donde los grupos alquilo, alcoxi o cicloalqullo
estAn opclonalmente sustituidos con uno a tres grupos selecclonados entre
halo, hidroxl, carboxi, aminoalqull(Ci-Ce)-tio, alqull{C:-Cs)-amino, (alqull(C;-
Ca))2amino, heteroarilo(Cs-Cp), heterocicloalqullo(C2-Cq), cicloalquilo(Cs-Ce) 0
arilo(Cs-C10); 0 cada uno de R? y R® son independientemente cicloalquilo(Cs-
Cio), cicloalcoxi(Ca-Cio), alquil(Cy-Ce)-amino, (alquil(C1-Ca))2amino, aril(Ce-C1o)-
amino, alquil{Cy-Ce)-tlo, aril{Ce-Cio)-tio, alquil{C,-Ce)-sulfinilo, aril(Ce-C1o)-
sulfinilo, alquil(C,-Ce)-sulfonilo, arli{Ce-C1o)-sulfonilo, acllo(C,-Cs), alcoxi(C¢-Ce)-
CO-NH-, alquil(C4-Ce)-amino-CO-, heteroarilo{Cs-Cg), heterocicloalquilo(C2-Cq)
o anlo(Ce-C10), donde los grupcs heteroarilo, heterocicioalqulio y arilo estén
opcionalmente sustituidos con uno a tres halo, alquito(Cy-Ca), alquil{C1-Ce)-CO-
NH-, alcoxi(C1-Ce)-CO-NH-, alquil(C+-Ce)-CO-NH-alquilo(C4-Cg), alcoxi(Cy-Co)-
CO-NH-alquilo(C-Ce), alcoxi(Cy-Cs)-CO-NH-alcoxi(C1-Ca), carbox,
carboxialquilo{C1-Ce),  carboxlalcoxi(C1-Cs),  benciloxicarbonilalcoxi(C-Cs),
alcoxi(C4-Cs)carbonil-alcoxi(C1-Ce), arilo{(Ce-C1o), amino, aminoalquilo(C1-Co),
alcoxi(C1-Ce)-carbonilamino, aril{Ce-C10)-alcoxi(C.-Cs)-carbonilamino, alquil(C;-
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Ce)-amino, (alquil(Cy-Ce))2amino, alquil{C4-Ce)-amino-alquilo(C,-Cs), (alquil{C-
Ce))zamino-alquiio(C1-Cg), hidroxd, alcoxi(C-Ce), carboxi, carboxialquilo(C-Ce),
aleaxi{C1-Ce)-carbonilo, alcoxi(C,-Ce)carbonil-alquilo(C1-Ce), alcoxi(C1-Ce)-CO-
NH-, alquil(C1-Ce)-CO-NH-, clano, heterocicloalquilo(Cs-Cg), amino-CO-NH-,
alquil{C1-Ce)-amino-CO-NH-, (alquil(C1-Ce))2amino-CO-NH-, aril{Cs-C10)-amino-
CO-NH-,  heteroarnl(Cs-Cs)-amino-CO-NH-,  alquil{(C-Cs)}-amino-CO-NH-
alquilo{C1-Ce), (alquil(C4-Ce))2amino-CO-NH-alquito{C,-Cs), arl{(Ce-C1o)-amino-
CO-NH-alquilo{C1-Ce), heteroani(Cs-Ce)-amino-CO-NH-alquilo{C4-Cs), alqui{C,-
Ce)-sulfonilo, alquili{C4-Ce)sulfonilamino, alquil{C-Cs)sulfonilamino-alquilo{C;-
Ca), arl(Ce-Cyo)suifonilo, aril{Ce-Cio)sulfonilamino, arll{Cs-C1o)sulfonilamino-
alquilo(C1-Ce), alqull{(C-Ce)sulfonilamino, alquil(C-Ce)sulfonilamino-alqulio{C;-
Ce), heteroarilo(Cs-Cg) 0 heterocicloalquilo{C=-Cy);
eficaz en tales trastomos o afecciones y un vehiculo farmacéuticamente
aceptable.

La presente invencién ademés se refiere a un procedimiento para tratar
o prevenir enfermedad de huésped frente a injerto agudo o crénico (GVHD) en
un mamifero, incluyendo un ser humano, que comprende administrar a dicho
mamlfero una cantidad de un compuesto de la férmuia

R' R?
1\\R3 1

/

N

o la sal farmacéuticamente aceptable del mismo; en la que

R' es un grupo de férmula
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enlaqueyes0,102;

R* se selecciona entre el grupo compuesto por hidrégeno, alquilo(Cy-C),
alquil(C+-Cg)-sulfonilo, alquenilo(C-Ce), alquinilo{Cz-Ce), donde los grupos
alquilo, alquenilo y alquinilo estdn opcionaimente sustituidos con deuterio,
hidroxi, amino, trifluorometilo, alcoxi(C:-C,), aciloxi(C,-C4), alquil(C-Ce)-amino,
(alquil(C+-Ce))2amino, ciano, nitro, alguenilo{C2-Ce), alquinilo{C2-Ce) 0 acil{C;-
Ce)-amino; o R* es cicloalqulio(Cs-C1g), donde el grupo cicloalquilo estéd
opcionalmente sustituido con deuterio, hidroxi, amino, trifluorometilo, aclloxi{C;-
Ce), acil{C-Cg)-amino, alquil{Cy-Ce)-amino (alquil{Cy-Ce))samino, ciano,
cianoalquilo(C4-Ce), trifluorometil-alquilo{(C,-Ce), nitro, nitroalquilo(Cy-Ce) ©
acil(C,-Ce)-amino. '

R® es heterocicloalquilo{(C>-Cg) donde los grupos heterocicioalquilo
deben estar sustituidos con uno a cinco carboxi, ciano, amino, deuterio, hidroxi,
alquilo(Cy-Ce),  alcoxi(Ci-Cs), halo, acllo(Cy-Ce),  alquil(C,-Ce)-amino,
aminoalquilo(C-Ce), alcoxi(C1-Cg)-CO-NH, alquil(C4-Cg)-amino-CO-,
alquenilo{Cz-Cs), alquinilo(C2-Ce), alquil(C1-Ce)-amino, aminoalquilo(C:-Ce),
hidroxialquilo{C1-Cs), alcoxi(C1-Cq)-alquilo{C1-Ce), aciloxi(C,-Ce)-alquilo(C4-Ce),
nitro, cianoalquilo(C1-Ce), haloalquilo(C4-Cg), nitroalquilo{C,-Cs), trifluorometilo,
trifluorometilalquilo(C-Cs), acll{(C1-Ce)-amino, acil-(C4-Cs)-amino-alqullo(C1-Ce),
alcoxi(C-Ce)-acil{C1-Ce)-amino, aminoacilo(C1-Cs), aminoacil(C4-Ce)-alquilo{C;-
Ce), alquil{(C,-Ce)-aminodacilo(C4-Cg), (alquil(C,-Ce))amino-aciio(C-C),
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R'R'*N-CO-O-, R'*R'°*N-CO-alquilo(C1-Ce), alquil(C1-Ce)-S(O)m,
R¥RYNS(O)n, R'™®A"™NS(O)m alquilo{Ci-Cs), R™S(O)mR'"N, R'S(O)nR™N
alquilo(Cy-Ce) donde m es 0, 1 0 2 y cada uno de R'® y R se selecciona
independientemente entre hidrégeno o alquilo{C-Cs); 0 un grupo de la férmula

* (CRR r R™
R g "\(D/ '”\M.J* Jf\z(

n
enlaqueaessO 1,2 3,04,
cadaunodeb, ¢, e, f, y g es independientemente 0 0 1;
des(,1,2,03;
X es S(0), donde n es 0, 1, 0 2; oxigeno, carbonilo 0 -C(=N-ciano)-;
Y es S{0O), donde n s 0, 1, 0 2; o carbonilio; y
Z o8 carbonilo, C(O)O-, C{(O)NR- 0 S{(O), dondenes 0, 1,0 2;

Cada uno de R?, R’, R®, R?, R" y R'! se selecclona independientemente
entre el grupo consistente en hidrdgeno o alquilo(Ci-Ce) opcionalmente
sustituido con deuterio, hidroxi, amino, trifluorometilo, acilox(C¢-Cs), acll{Cs-
Ce)-amino, alquil(C-Cs)-amino, (alquil(C:-Cs)).amino, ciano, clanoalquilo{C;-
Ce), trifiluorometilalquilo(C1-Ca), nitro, nitroalquilo{C-Ce) 0 acil{C,-Cg)-amino;

R'? es carbox, ciano, amino, oxo, deuterio, hidrox, trifluorometilo,
alquilo(C,-Cs), trifluorometilaiquilo(Ci-Cs), alcoxi(Ci-Ca), halo, acilo(C1-Ce),
alquii{C1-Cg)-amino, (aiquil(C+-Cs)):amino, aminoalquilo(C-Ce), alcoxi(C;-Ce)-
CO-NH, alquil(Cy-Ce)amino-CO-, alquenilo(C2-Cs), alquinilo(C2-Ce), alquil{C,-
Ce)-amino, hidroxialquilo{Cy-Ce), alcoxi(Cy-Ce)-alquilo(C;-Ce), aciloxi(C1-Ce)-
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alquilo(C4-Ce), nitro, cianoalquilo{Cy-Ce), haloalquilo{C1-Ce), nitroalquilo(Cy-Ce),
trifluorometilo, trifiucrometilalquilo(C-Ce), acil{C-Cs)-amino, acil(C1-Ca)-amino-
alquilo(C+-Ce), alcoxi(C1-Ce)-acil(C1-Ce)-amino, aminoacilo{(C4-Cg),
aminoacilo{C1-Ce)-alquilo{C1-Ce), alquil{C1-Cs)-amino-aclio(C,-Ce), (alquil(C;-
Ce))28mino-acilo{C1-Co), R'*R'*N-CO-O-, R'®*R'*N-CO-alquilo(C,-C),
R'C(O)NH, R™OC(O)NH, R NHC(O)NH, alquil(Ci-Ce)-S(O)m, alquil(Cy-Ce)-
S(O)m-alquilo{Cy-Ce), R RNS(O)m, R'® R'*NS(O)m-alqullo(Cy-Ce), R'*S(O)m
R'®N, R"S(O)nR'®N-alquilo(C1-Ce) donde m es 0, 1 0 2y cada uno de R y R'®
se selecciona independlientemente entre hidrégeno o alquilo{C4-Ce);

Cada uno de R? y R® se selecclona independientemente entre el grupo
compuesto por hidrdgeno, deuterio, amino, halo, hidroxi, nitro, carboxi,
alquenilo(C2-Ce), alquinllo{C2-Ce), trifluoromaetilo, trifluorometoxl, alquilo(Ci-Cg),
alcoxi(C4-Cs), cicloalquilo{Cs-C1o) donde los grupos alquillo, alcoxi o cicloalquilo
estan opcionalmente sustituidos con uno a tres grupos seleccionados entre
halo, hidroxi, carboxl, aminoalquil(C1-Ce)-tio, alquil(C,-Ce)-amino, (alquil(C;-
Ce))eemino, heteroarilo(Cs-Cy), heterocicloalquilo{C2-Cg), cicloalquilo(Cs-Cg) ©
arllo{Ce-C10); 0 cada uno de R® y R?® son independlentemente cicloalquilo{Cs-
C10), cicloalcoxi(Cy-C1o), alqull{C1-Ce)-amino, (alquil{C1-Ca))oamino, arl{(Ce-C1o)-
amino, alquil(C1-Ce)-tlo, aril(Cs-Cio)-tio, alquil(C-Ce)-sulfinilo, aril(Cs-Cio)-
sulfinilo, alquil{C,-Cg)-suifonilo, aril(Ce-C1c)-sulfonilo, acilo(C1-Ce), alcoxi(C+-Ce)-
CO-NH-, alquil{C,-Ce)-amino-CO-, heteroarilo(Cs-Cg), heterocicloalquilo(Cz-Cq)
o arilo(Ce-C10), donde los grupos heteroarilo, heterocicloalquilo y arilo estén
opcionaimente sustituidos con unc a tres halo, alquilo{C-Ce), alquil(C1-Ce)-CO-
NH-, alcoxi(C1-Ce)-CO-NH-, alquil{C:-Ce)-CO-NH-alquilo(C+-Cs), alcoxi(Cy-Ce)-
CO-NH-alquilo(C1-Ce), alcoxi(C1-Ce)-CO-NH-alcoxi(C1-C), carboxi,
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carboxlalqullo(C1-Ce),  carboxialcoxi(Cy-Ce),  benciloxicarbonllalcoxi(C1-Ce),
alcoxi(C4-Ce)carbonll-alcoxi(C-Ce), arilo{Ce-Cio), amino, aminoalqullo(C1-Ce),
alcoxl(C4-Ce)-carbonllamino, aril{Ce-C1o)-alcoxi(C1-Ce)-carbonilamino, alquil(C;-
Cs)-amino, (alquil(C:-Ce)):amino, alquil(C,-Ce)-amino-alquilo(C1-Cs), (alquil(C,-
Cs))2amino-alquilo{C1-Ce), hidroxi, alcoxi(Cy-Ce), carboxi, carboxialquilo(Ci-Ch),
alcoxi(C4-Ce)-carbonllo, alcoxi(C1-Ce)carbonil-alquilo{C+-Cs), alcoxl{C1-Ce)-CO-
NH-, alquil{C-Ce)-CO-NH-, ciano, heterocicioalquilo{Cs-Ce), amino-CO-NH-,
alquil(C+-Ce)-amino-CO-NH-, (alquil(C1-Ce))28mIno-CO-NH-, arll(Ce-C10)-amino-
CO-NH-,  heteroaril{Cs-Co)-amino-CO-NH-,  alquil(Cy-Ce)-amino-CO-NH-
alquilo(C+-Ce), (alquil(C-Ce))2amino-CO-NH-aiqullo{C1-Cs), aril{Cs-C1o)-amino-
CO-NH-alqullo(C4-Cg), heteroaril(Cs-Cg)-amino-CO-NH-alqullo(C1-Cs), alquil(C,-
Ce)-sulfonilo, aiquil(C+-Ce)sulfonilamino, alqull{C+-Ce)sulfonilamino-alquilo{C+-
Ce), aril(Ce-Cio)sulfoniio, arl(Cs-Cio)sulfonllamino, ari{Ce-Cio)sulfonilamino-
alquilo{C1-Ce), alqull(C-Ce)sulfonliamino, alquil{C,-Ce)sulfonilamino-alquilo{C-
Ca), heteroarilo{Cs-Cs) 0 heterocicloalqulio(C2-Ce);

eficaz para ol tratamiento de tal afeccion.

La presents invencién también se refiere tamblén a un procedimiento
para fratar o prevenir e rechazo de transplante celular (hepatocitos, células
beta-pancredticas, células troncales, miocltos neurales y cardiacos) en un
mamifero, incluyendo un ser humano, que comprende administrar a dicho
mamifero una cantidad de un compuesto de la férmula

Rl g2
'ﬂ\\\R’I
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o la sal farmacéuticamente aceptable del mismo; en la que
R' es un grupo de férmula

R‘\N/(CH,),
L

enlaqueyes0,102;

R* se selecciona entre el grupo compuesto por hidrégeno, alquilo(C1-Ce).
alquil{C-Ce)-sulfonilo, alquenilo(C2-Cs), alquinilo{C»-Ce), donde los grupos
alquilo, alquenllo y alquinilo estdn opcionalmente sustituldos con deuterio,
hidroxl, amino, trifiucrometilo, alcoxi(Cy-Cs), aclloxi(C;-Cs), alquil(C1-Ce)-amino,
(alquii(C4-Ce))2amino, ciano, nitro, alquenilo(C2-Ce), alquinilo(CCs) 0 acil(Cy-
Ce)-amino; 0 R* es cicloalquiio{Cs-Cio), donde el grupo cicloalquilo esta
opcionaimente sustituido con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C;-
Ce), acil(Ci-Ce)-amino, alquil(Cy-Ce}-amino  (alquil(Ci-Ce))eamino, ciano,
cianoalquilo{C4-Cs), trifluorometil-alquilo(C4-Cs), nitro, nitroalquilo{(Cy-Ce) ©
aclli{C+-Ce)-amino.

R® as heterocicloalquilo{Cz-Cq) donde los grupos heterocicloalquilo
deben estar sustituidos con uno a cinco carboxi, clano, amino, deuterio, hidroxi,
alquilo(C-Ce),  alcoxi(C1-Ce), halo, aclio{C1-Cs), alquil(C4-Ce)-amino,
aminoalquilo(C-Co), alcoxi(C1-Ce)-CO-NH, alquil(C+-Ces)-amino-CO-,
alquenilo{CCe), alquinlio{C2-Cs), alquil(C,-Ce)-amino, aminoalquilo(C-Ca),
hidroxialquilo{C1-Ce), alcoxi(Cy-Ce)-alqullo{C1-Cs), aciloxi(C1-Cs)-alquilo(C-Ce),
nitro, clanoalquilo(Cy-Ce), haloalquilo{C-Cs). nitroalquilo(C,-Ce), trifluorometilo,
trifluorometilalquilo{C1-Ce), acl{C1-Ce)-amino, acil-(C1-Cg)-amino-alquilo(C-Ce),
alcoxi(C+-Ce)-acil(Cs-Ce)-amino, aminoaclio{Ci-Cs), aminoacil(Cy-Ce)-alquilo(C;-



10

15

29

Ca), alquil(C+-Cq)-aminoaciio{C4-Cs), (alquil{Cy-Ce))2amino-acilo{C1-Ca),
R'*R'*N-CO-O-, R'’R'*N-CO-alquilo(C-Ce), alquil(C1-Ce)-S{O)m,
R'°R'®*NS(O)m, R'°R'NS(O)n alquilo(C1-Cs), R'°S(O)mR'"N, R'"S(O)mR'N
alquilo(Cy-Cs) donde m es 0, 1 0 2 y cada uno de R'® y R'® se selecciona
independientemente entre hidrégeno o alquilo{C1-Ce); 0 un grupo de la férmula

g

]
enlaqueaes0 1,2 3,04;
cadaunodeb, ¢, e, {, y g es independientemente 0 0 1;
des0,1,2,03;
X a8 S(0O), donde n es 0, 1, o 2; oxigeno, carbonilo o -C{=N-clana)-;
Y es S(O), donde nes 0, 1, 0 2; o carbonilo; y
Z es carbonllo, C(O0)O-, C(O)NR- 0 S(O), donde nes 0, 1,0 2;

Cada uno de R®, R’, R%, R®, R'’ y R"' se selecciona independientements
entre el grupo consistenie en hidrégeno o alquilo{Ci-Ce) opcionalmente
sustituido con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C,-Cs), acil(C,-
Ce)-amino, alquit(G¢-Ce)-amino, (alquil(C4-Ce))2amino, ciano, cianoalquilo{C-
Ce), trifluorometilaiquilo(C4-Ce), nitro, nitroalquilo{C+-Ce) 0 acil(C+-Ce)-amino;

R'? es carboxi, clano, amino, oxo, deuterio, hidroxi, triflucrometilo,
alquilo(C-Ce), trifluorometilaiqulio(C1-Ce), alcoxi(C1-Ce), halo, acllo(C1-Ca),
alquil(Cy-Ce)-amino, (alquil(Ci-Ce))2amino, aminoalquilo(Cy-Cs), alcoxi(C:-Ce)-
CO-NH, aiquil(C;-Cs)amino-CO-, alquenilo(Cz-Ce), alquinlio{CCa), alquii(Cs-
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Ce)-amino, hidroxialquilo{C:-Cs), alcoxi(Cy-Ce)-alquilo(C-Ce), aciloxi(C1-Ce)-
alquilo{C+-Ce), nitro, cianoaliquilo(C4-Cs), haloalquilo{C-Ce), nitroalquilo(C,-Cs),
trifluorometilo, trifluorometilalquilo{C+1-Cs), acil{C1-Ce)-amino, acil(Cy-Ce)-amino-
alquilo{C,-Ce), alcoxi(C1-Ce)-acil(C+-Ce)-amino, aminoacilo(C4-Cs),
aminoacil{C4-Ce)-alquilo(C+-Ce),  alquil(C1-Ce)-amino-acilo{Ci-Ce), (alquil{C,-
Ce))2amino-aclio{C1-Ce), R'R'*N-CO-0-, R'SR'®N-CO-alquilo(C1-Ce),
R'*C(O)NH, R'™OC(O)NH, R'®NHC(O)NH, aiqull(C1-Ce)-S(O)m, alquil{Cy-Ce)-
S(O)m-alquilo{C1-Ca), R'® RNS(O)m, R'® R'*NS(O)m-alquilo{Cs-Ca), R'*S{O)m
RN, R'5S(0)mR'®N-alquilo(C1-Co) donde m es 0, 1 0 2 y cada uno de R'* y R'®
se selecciona independientemente entre hidrégeno o alquilo(C1-Ce);

Cada uno de R? y R® se selecciona independientemente entre el grupo
compuesto por hidrégeno, deuterio, amino, halo, hidroxi, nitro, carboxi,
alquenilo(C2-Ce), alquinlio(C2-Ce), trifluorometilo, trifluorometoxi, alquilo(C,-C),
aleoxi(C1-Ca), cicloalquilo{C3-C1o) donde los grupos alqulio, alcoxi o cicloalqullo
estdn opcionalmente sustituidos con uno a tres grupos seleccionados entre
halo, hidroxi, carboxi, aminoalquil(C,-Ce)-tio, alquil{Ci-Cs)-aminoc, (alquil(C;-
Ce))zamino, heteroarilo(Cs-Cs), heterocicioalquilo(C.-Co), cicloalquilo{Cs-Cs) ©
arflo(Ce-C10); © cada uno de R? y R® son independientemente cicloalquilo{Cs-
C1o), cicloalcoxi{C3-C1o), alquil{Ci-Ce)-amino, (alqull{Cy-Ce))eamino, aril{Ce-C1o)-
amino, alquil(C1-Ce)-tio, arll{Ce-Cia)-tio, alquil(Ci-Ce)-sulfinlio, aril{(Ce-C1o)-
sulfinilo, alquil(C+-Ca)-sulfonilo, arll(Ce-C1o)-sulfonllo, acilo{C-Cs), alcoxi(C1-Ca)-
CO-NH-, alquil(C+-Ce)-amino-CO-, heteroarilo{Cs-Cq), heterocicloalquilo{(Cz-Ce)
o arllo(Ce-C10), donde los grupos heteroarilo, heterocicloalquilo y arilo estén
opcionalmente sustituidos con uno a tres halo, alquilo(C1-Ce), alquil{C-Ce)-CO-
NH-, aicoxi(C1-Ce)-CO-NH-, alquil{Cy-Ce)-CO-NH-alquilo(C-Ce), alcoxl(Ci-Ce)-
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CO-NH-alquilo(C4-Ce), alcoxi(Cy-Ca)-CO-NH-alcoxi(Cy-Ca), carboxi,
carboxialquilo{C1-Ce),  carboxialcoxi(Ci-Ce),  benciloxicarbonilalcoxi(Cy-Ca),
alcoxl(C,-Cs)carbonil-alcoxi(C1-Cs), arilo{Cs-C10), amino, aminoalquilo(C-Ce),
alcaxi(C+-Ce)-carbonilamino, aril(Ce-C10)-alcoxi(C,-Ce)-carbonilamino, alquil(C;-
Ce)-amino, (alquil{C,-Ce))2amino, alquil(C,-Ce)-amino-alquilo(C,-Ce), (alquil{C;-
Ce))2amino-alquilo(C+-Ce), hidroxi, alcoxi(C1-Ce), carboxd, carboxialquilo(C1-Cg),
alcoxi(C1-Ce)-carbonilo, alcoxi(Cy-Ce)carbonil-alquito(C1-Ce), alcoxi(G-Ce)-CO-
NH-, alquil(C-Ce)-CO-NMH-, clano, heterocicloalquilo{Cs-Cg), amino-CO-NH-,
alquil{C1-Ce)-amino-CO-NH-, (alquil(C1-Cs))2amino-CO-NH-, aril(Ce-C10)-amino-
CO-NH-,  heteroaril(Cs-Cg)-amino-CO-NH-,  alquil(C;-Ce)-amino-CO-NH-
alquilo(Cy-Ce), (alquil(C1-Ce))2amino-CO-NH-alquilo(C,-Ce), anl{Ce-C1o)-amino-
CO-NH-alquilo{C1-Cs), heteroarii(Cs-Ce)-amino-CO-NH-alquilo(C1-Ce), alquil(C:-
Ce)-sulfonilo, alquil{C-Ce)sulfonilamino, alquil{C-Ca)sulfonilamino-alquilo{C;-
Ce), arii{Ce-Cio)sulfonilo, arl(Ce-Cio)sulfonilamino, arll{Ce-C1o)sulfonilamino-
alquilo{C4-Cs), alquil{C,-Ce)sulfonilamino, alquil(C1-Ce)sulfonilamino-alquiio(C;-
Ce), heteroarilo(Cs-Cg) 0 heterocicloalquilo(Cz-Co);
eficaz para el tratamiento de tal afeccién.

Los siguientes esquemas de reaccién ilustran la preparacion de los
compuestos de la presente invencién. A menos que se Indique otra cosa, R?,
R, R*y R® en los esquemas de reaccién y en la descripcién que los sigue se

definen como se ha descrito anteriormente.
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En la reaccién 1 de la Preparacién A, el compuesto de 4-cloropimolo[2.3-
d]pirimidina de férmula XXI, en la que R es hidrdgeno o un grupo protector tal
como bencenosuifonlio o bencilo, se convierte en el compuesto de 4-cloro-5-
halopirrolof2,3-dJpirimidina de férmula XX, en la que Y es cloro, bromo o yodo,
haciendo reaccionar XXi con A-clorosuccinimida, A-bromosuccinimida o N-
yodosuccinimida. La mezcla de reaccién se calienta a reflujo, en cloroformo,
durante un periodo de tiempo entre aproximadamente 1 hora a
aproximadamente 3 horas, preferiblemente durante aproximadamente 1 hora.
Como altemativa, en la reaccién 1 de la preparacion A, la 4-cloropirrolo[2,3-
dlpirimidina de férmula XXI, en la que R es hidrégeno, se convierte en la
correspondiente 4-cloro-5-nitropirrolof2,3-d]pirimidina de férmula XX, en la que
Y es nitro, haciendo reaccionar XXl con acido nitrico en écido sulfirico, a una
temperatura entre aproximadamente -108C a aproximadamente 10°C,
preferiblemente a aproximadamente 0°C, durante un periodo de tiempo entre
aproximadamente 5 minutos a aproximadamente 15 minutos, preferiblemente
de aproximadamente 10 minutos. El compuesto de férmula XXI, en la que Y es
nitro, se convierte en la correspondlente 4-cloro-5-aminopirrolo{2,3-d]pirimidina
de férmula XX, en la que Y es amino, haciendo reaccionar XXl en diversas
condiclones conocidas por los especlalistas en la técnica, tales como
hidrogendlisis con paladio o cloruro de estailo (IV) y acido clorhidrico.

En la reaccién 2 de la preparacién A, el compuesto da 4-cloro-5-
halopirrolo[2,3-d]pirimidina de férmula XX, en la que R es hidrégeno, se
convierte en el correspondiente compuesto de férmula XIX, en la que R? es
alquilo{(C,-Cq¢) 0 bencilo, tratando XX con A-butillitio, a una temperatura de
aproximadamente -789C, y haciendo reaccionar el dianién intermedio formado
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de esta manera con un haluro de alq_uilo o haluro de bencilo a una temperatura
entre aproximadamente -78°C y temperatura amblente, preferiblemente
temperatura ambiente. Como altemnativa, el dlanién formado de esta manera se
hace reaccionar con oxigeno molecular para formar el compuesto de 4-cloro-5-
hidroxipirrolo[2,3-d]pirimidina correspandlente de férmula XIX, en la que R? es
hidroxl. El compuesto de férmula XX, en la que Y es bromo o yodo y R es
bencenosulfonato, se convierte en el compuesto de férmula XIX, en la que R?
es arilo{Ce-C12) 0 vinilo, tratando XX con A-butlliitio, a una temperatura de
aproximadamente -78°C, seguido de la adiccion de cloruro de zinc a una
temperatura de aproximadamente -78°C. El intermedio de organozinc
correspondiente forma de esta manera se hace reaccionar después con yoduro
de arllo o yoduro de vinllo, en presencia de una cantidad cataiitica de paladio.
La mezcia de reaccién se agita a una temperatura entre aproximadamente
508C y aproximadamente 80°C, preferiblemente a aproximadamente 70°C,
durante un periodoc de tiempo enitre aproximadamente 1 hora y
aproximadamente 3 horas, preferiblemente durante aproximadamente 1 hora.
En la reaccién 3 de la preparacién A, el compuesto de férmula XIX se
convierte al compuesto correspondlente de férmula XV1 tratando XIX con N-
butilitio, dilsopropilamina de litio o hidruro sédico, a una temperatura de
aproximadamente -78%C, en presencia de un disolvente aprético polar, tal como
tetrahidrofurano. El Intermedio aniénico formado de esta manera se hace
reaccionar adicionalments con (a) haluro de alquilo o haluro de bencilo, a una
temperatura entre aproximadamente -78°C y temperatura ambiente,
preferiblemente a -78°C, cuando R® es alquilo o bencilo; (b) un aldehido o
cetona, a una temperatura entre aproximadamente -78°C y temperatura
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ambiente, preferiblemente a -78°C cuando R? es alcoxl; y (c) cloruro de zinc, a
una temperatura entre aproximadamente -78°%C y temperatura ambients,
preferiblemente a -78°C y el intermedio de organozinc comrespondiente formado
de esta manera se hace reacclonar después con un yoduro de arilo o yoduro
de vinllo en presencia de una cantidad catalitica de paladio. La mezcla de
reaccion resultante se agita a una temperatura de entre aproximadamente 50°C
a aproximadamente 80°C, preferiblemente a aproximadamente 70°C, durante
un periodo de tiempo entre aproximadamenie t hora a aproximadamente 3
horas, preferiblemente durante aproximadamente 1 hora. Como altemativa, el
anién formado de esta manera se hace reacclonar con oxigeno molecular para
formar el compuesto de 4-cloro-6-hidroxipirrolo[2,3-dlpirimidina correspondiente
de férmula XVI, en la que R® es hidrox.

En la reaccion 1 de la preparacion B, el compuesto de 4-cloropirrolo[2,3-
dlpirimidina de férmula XXI se convierte en el compuesto correspondiente de
férmula XXH, de acuerdo con el procedimiento descrito anterlormenta en la
reaccién 3 de la preparacién A.

En la reaccién 2 de la preparacién B, el compuesto de férmula XXHl se
convierte en el compuesto correspondiente de férmuila XVI de acuerdo con los
procedimientos descritos anteriormente en las reacciones 1 y 2 de la
preparacion A.

En la reaccién 1 del esquema 1, el compuesto de 4-cloropirrolo[2,3-
dipirimidina de t6rmula XVII se convierte en el compuesto comrespondiente de
férmula XVl en la que R es bencenosulfonilo o bencilo, tratando XVII con
cloruro de bencenosulfonilo, cloruro de bencilo o bromuro de bencilo en

presencia de una base, tal como hidruro sddico o carbonato potésico, y un
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disolvente aprdtico polar, tal como dimetilformamida o tetrahidrofurano. La
mezcia de reaccidn se agita a una temperatura de entre aproximadamente 0°C
a aproximadamente 70°C, preferiblemente a aproximadamente 30°C, durante
un periodo de tiempo entre aproximadamente 1 hora a aproximadamente 3
horas, preferiblemente durante aproximadamente 2 horas.

En la reaccién 2 del esquema ], el compuesto de 4-cioropirrolof2,3-
d]pirimidina de férmula XVI se convierte en el correspondiente compuesto de 4-
aminopirrolo{2,3- d]pirimidina de férmula XV por acoplamiento de XV1 con una
amina de férmula NHR*R®. La reaccién se reallza en un disolvente aicohdlico
tal como ferc-butanol, metanol o etanol, u otros disolventes orgénicos de alto
punto de ebulliclon, tales como dimetiformamida, trietilamina, 1,4-dioxano o
1,2-dicloroetano, a una temperatura de entre aproximadamente 80°C y
aproximadamente 120°C, preferiblemente de aproximadamente 80°C. Los
tiempos de reaccién tipicos estdn entre aproximadamente 2 horas vy
aproximadamente 48 horas, preferiblements de aproximadamente 18 horas.
Cuando R® es un grupo heterocicioalquilc que contlene nitrégeno, cada
nitrégeno debe protegerse mediante un grupo protector, tal como bencilo. La
retirada del grupo protector de R® se realiza en las condiciones apropiadas para
dicho grupo protector particular usado que no afectaré al grupo protectar R en
el anillo de pirrolo[2,3-dlpirimidina. La retirada del grupo protector de R® cuando
es bencllo se realiza en un disolvente alcohdiico tal como etanol, en presencia
de hidrdgeno y un catalizador tal como hidréxido de paladio sobre carbono. El
grupo heterocicloalquilo R® que contiene nitrégeno formado de esta manera,
puede hacerse reaccionar adicionalmente con diversos electréfilos diferentes
de férmula M. Para la formacion de urea, los electréfilos de férmula 1l tales
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como isocianatos, carbamatos y cloruros de carbamollo se hacen reaccionar
con el nitrégeno de R® del grupo heteroaiquilo en un disolvente, tal como
acetonitrlo o dimetitformamida, en presencia de una base, tal como carbonato
sidico o potdsico a una temperatura entre aproximadamente 20°C a
aproximadamente 1002C durante un periodo de tiempo entre aproximadamente
24 horas y aproximadamente 72 horas. Para la formacién de amida y
sulionamida, los electréfilos de férmula I, tales como cloruros de acilo y
cloruros de sulfonilo, se hacen reaccionar con el nitrégeno de R® del grupo
heteroalquilo en un disolvente tal como cloruro de metileno en presencia de
una base tal como piridina a temperatura ambiente durante un periodo de
tlempo entre aproximadamente 12 horas a aproximadamente 24 horas. La
formacion de amida puede realizarse también haciendo reaccionar un &cido
carboxilico con el grupo heteroalquilo en presencia de una carbodiimida tal
como 1-(3-dimetilaminopropil)-3-etilcarbodiimida en un disoivente tal como
cloruro de metileno a temperatura amblente durante 12-24 horas. Para la
formacion de alquilo, los electréilios de férmula Il tales como amidas, 4cidos,
nitrilos, ésteres a,p-insaturados y a-halo amidas, se hacen reacclonar con el
nitrégeno R® del grupo heteroalquilo en un disolvente tal como metanot a
temperatura amblente durante un periodo de tiempo entre aproximadamente 12
horas y aproximadamente 18 horas. La formacién de alquilo puede realizarse
también haciendo reacclonar aldehidoa con el grupo heteroalquilo en presencia
de un agente reductor, tal como clanoborohidruro sédico, en un disolvente, tal
como metanol, a temperatura ambiente, durante un periodo de tiempo entre

aproximadamente 12 horas y aproximadamente 18 horas.
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En la reaccidn 3 del esquema 1, la retirada del grupo protector del
compuesto de férmula XV, en la que R es bencenosulfonilo, para dar el
compuesto correspondiente de férmula |, se realiza tratando XV con una base
alcalina tal como hidréxido sédico o hidréxido potasico en un disolvente
alcohdlico tal como metanol o etanol o disolventes mixtos tales como
alcoholtetrahidrofurano o alcohol/agua. La reaccidn se reallza a temperatura
ambiente durante un periodo de tiempo entre aproximadamente 15 minutos a
aproximadamente 1 hora, preferiblemente de 30 minutos. La retirada del grupo
protector del compuesto de férmula XV en la que R es bencilo se realiza
tratando XV con sodio en amoniaco a una temperatura de aproximadamente -
78°C durante un periodo de tiempo entre aproximadamente 15 minutos a
aproximadamente 1 homa. ,

En la reaccién 1 del esquema 2, el compuesto de 4-cloropirrolof2,3-
d]pirimidina de férmula XX se convierte eén el corespondiente compuesto 4-
aminopirrolo{2,3-d]pirimidina de férmula XXIV, de acuerdo con el procedimiento
descrito anteriormente en ia reaccién 2 del esquema 1.

En la reaccién 2 del esquema 2, el compuesto de 4-amino-5-
halopirrolo{2,3-d]pirimidina de férmula XXIV, en la que R es bencenosulfonato y
Z es bromo o yodo, s8e convierte en el compuesto correspondiente de férmula
XXM haciendo reaccionar XXIV con (a) &cido aril bérico, cuando R? es arllo, en
un disolverite aprético tal como tetrahidrofurano o dioxano, en presencia de una
cantidad catalltica de paladio (0) a una temperatura entre aproximadamente
50°C a aproximadamente 100°C, preferiblemente a aproximadamente 70°C
durante un periodo de tiempo entre aproximadamente 2 horas a
aproximadamente 48 horas, preferiblemente de aproximadamente 12 horas; (b)
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alquinos, cuando R? es alquinilo, en presencia de una cantidad catalitica de
yoduro de cobre (I) y paladio (0), y un disolvente polar tal como
dimetliformamida, a temperatura ambiente durante un periodo de tlempd entre
aproximadamente 1 hora a aproximadamente 5 horas, preferiblemente de
aproximadamente 3 horas; (c) alquenos o estirencs, cuando R?* es vinilo o
estirenilo, en presencia de una cantidad catallitica de paladio en
dimetiformamida, dioxano o tetrahidrofurano, a una temperatura entre
aproximadamente 80°C a aproximadamente 100°C, preferiblemente de
aproximadamente 100°C, durante un perlodo de tiempo eqtre
aproximadamente 2 horas a aproximadamente 48 horas, preferiblemente de
aproximadamente 48 horas.

En la reaccidén 3 del esquema 2, el compuesto de fodrmula XXIIl se
convierte en el compuesto comrespondiente de férmula XV, de acuerdo con el
procedimiento descrito anteriormente en la reaccién 3 de la preparacion A.

En la reaccién 1 del esquema J, el compuesto de férmula XVl se
convierte en el compuesto correspondiente de férmula |, de acuerdo con el
procedimiento descrito anteriormente en la reacclén 2 del esquema 1.

Los compuestos de la presente Invencién que son de naturaleza bésica
pueden formar una amplla variedad de sales diferentes con diversos dcidos
orgénicos @ Inorgénicos. Aunque dichas sales deben ser farmacéuticamente
aceptables para administracion a animales, a menudo es deseable en la
préctica alslar iniciaimente el compuesto de la presente invencién a partir de la
mezcia de reaccién en forma de una sal farmacéuticamente inaceptable y
después simplemente convertir la \iltima de nuevo al compuesto de base libre
por tratamiento con un reactivo alcalino y convertir posteriormente la Gltima
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base libre a una sal de adicidn de 4cidos farmacéuticamente aceptable. Las
sales de adicién de Acldo de los compuestos bdsicos de esta invencién se
preparan f4ciimente tratando el compuesto bésico con una cantidad
sustancialmente equivalente del &cido orgdnico o mineral elegido en un medio
disolvente acuoso o en un disolvente orgéanico adecuado, tal como metanocl o
etanol. Tras la evaporacién cuidadosa dal disolvente, la sal sélida deseada se
obtiene faciimente. La sal de acido deseada puede precipitarse también en una
solucién de base libre en un disolvente organico afladiendo a la soluclén un
acido orgénico o mineral aproplado.

Los compuestos de la presente invencién que son de naturaleza écida
pueden formar sales bésicas con diversocs cationes farmacoldgicamente
aceptables. Los ejemplos de dichas sales incluyen las sales de metales
alcalinos o alcalinotérreos y particularmente las sales sédicas y potdsicas.
Estas sales se preparan todas por técnicas convencionales. Las bases
quimicas que se usan como reactivos para preparar las salea bdasicas
farmacéuticamente aceptables de esta invencién son aquellas que forman
sales bdsicas no téxicas con los compuestos 4cidos de la presente invencion.
Tales sales bésicas no tdxicas incluyen las derivadas de cationes
farmacolégicamente aceptables tales como sodio, potasio, calcio y magnesio,
etc. Estas sales pueden prepararse faciimente tratando los compuestos Acidos
correspondientes con una solucibn acuosa qua contiene los cationes
farmacolégicamente aceptables deseados y después evaporando la solucion
resultante hasta sequedad, preferiblemente a presion reducida. Como
altemnativa, pueden prepararse también mezclando soluciones alcandiicas
inferiores de los compuestos dcidos y el alcdxido de metal alcalino deseado
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conjuntamente, y después evaporando [a solucién resultante hasta sequedad
de la misma manera comentada anteriormente. En cualquiera caso,
preferiblemente se emplean cantidades estequieométricas de reactivos para
asegurar que la reaccibn se completa y que se obtlenen los maximos
rendimientos del producto final deseado.

Las composicliones de la presente invencién pueden formularse de
cualquier manera convencional usando uno o0 mds vehiculos
farmacéuticamente aceptables. Por tanto, los compuestos activos de la
pregente invencién pueden formularse para adminisiracién oral, bucal,
intranasal, parenteral (por ejemplo, intravenosa, intramuscular o subcutdnea) o
rectal, o en una forma adecuada para administracidon por Inhalacién o
insuflacién. Los compuestos activos de la Invencién pueden formularse también
para administracion sostenida.

Para administracién oral, las composiciones farmacéuticas pueden tomar
la forma de, por ejemplo, comprimidos o cépsulas preparados por medios
convencionales con exciplentes farmacéuticamente aceptables tales como
agentes aglutinantes (por ejemplo, almidén de malz pregelatinizado,
polivinilpirrolidona o hidroxiproplimetilcelulosa); cargas (por ejemplo, lactosa,
celulosa microcristalina o fosfato céiclco); lubricantes (por ejemplo, estearato
de magneslo, talco o sllice); disgregantes (por ejemplo, almidén de patata o
almidén glicolato sddico); o agentes humectantes (por ejemplo, lauri sulfato
sddico). Los comprimidos pueden recubrirse mediante procedimientos bien
conocidos en la técnica. Las preparaciones liquidas para administracién oral
pueden tomar la forma de, por elemplo, soluciones, jarabes o suspeneiones, o
pueden presentarse como un producto seco para constituirio con agua u otro
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vehiculo adecuado antes de su uso. Dichas preparaciones liquidas pueden
prepararseé por medios convencionales con aditivos farmacéuticamente
aceptables tales como agentes de suspension (por ejemplo, jarabe de sorbitol,
metil celulosa o grasas hidrogenadas comestibles); agentes emulsionantes (por
ejemplo, lecitina 0 goma ardbiga); vehlculos no acuosos (por ejemplo, aceite de
almendra, ésteres oleosos o alcohol etflico); y conservantes (por ejemplo, p-
hidroxibenzoatos de metilo o proplio o &cido sérbico).

Para administracién bucal, la composicién puede tomar la forma de
comprimidos o grageas formuladas de una manera convencional.

Los compuestos activos de la invencién pueden formmularse para
administracién parenteral por Inyeccién, incluyendo el uso de técnicas de
cateterizacién convencionales o de infusién. Las formulaciones para inyeccién
pueden estar presentes en una forma de dosificacion unitaria, por ejemplo, en
ampollas 0 en envases multidosis, con un conservante afladido. Las
composicionas pueden tomar la forma de suspensiones, soluciones o
emulisiones en vehiculos oleosos 0 acuosos, y pueden contener agentes de
formulacién tales como agentes de suspension, estabilizacién y/o dispersion.
Como altarnativa, el ingrediente activo puede estar en forma de polvo para
reconstituido con un vehiculo adecuado, por ejemplo, agua estéril libre de
pirégenos, antes de su uso.

Los compuestas activos de la invencién pueden formularse también en
composiciones rectales, tales como supositorios 0 enemas de retenclén, por
ejemplo que contienen bases convencionales de supositorio tales como
manteca de cacao u otros glicéridos.
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Para administracién Intranasal o administracién por Inhalacién, los
compuestos activos de la invencién se administran de manera conveniente en
forma de una solucién o suspensién desde un recipiente de pulverizacién con
bomba que el paciente aprieta o bombea o como una presentacién de
pulverizacion de aerosol a partir de un recipiente presurizado o un nebulizador,
usando un propulsor adecuado, por sejemplo, diciorodifluorometano,
tricloroflucrometano, diclorotetrafiuoroetano, didxido de carbono u otro gas
adecuado. En el caso de un aerosol presurizado, la unidad de dosificacion
puede determinarse proporcionando una vélvula para suministrar una cantidad
medida. El envase o nebulizador presurizado puede contener una solucién o
suspensién del compuesto activo. Las capsulas y cartuchos (preparados, por
ejemplo, con gelatina) para usar en un inhalador o insuflador pueden
formularse de manera que contienen una mezcla en polvo de un compuesto de
la invencién y una base en polvo adecuada tal como lactosa o almidon.

Una dosis propuesta de los compuestos activos de la invencién para
administracién oral, parenteral o bucal a un ser humano adulto medio para el
tratamiento de las afecciones a las que se ha hecho referencia anteriormente
(por ejemplo, artritis reumatolde) es de 0,1 a 1000 mg de ingrediente activo por
dosls unitaria que podria administrarse, por ejemplo, de 1 a 4 veces por dia.

Las formulaciones en aerosol para el tratamiento de las afecciones a las
que se ha hecho referencia anterlormente (por ejemplo, asma) en un ser
humano aduito medio se disponen preferiblemente de manera que cada dosis
medida o "descarga” de aerosol contanga de 20 ug a 1000 ug del compuesto
de la invencion. La dosis diaria global con un aerosol estaré en el intervalo de

&)
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0,1 mg a 1000 mg. La administracién puede ser varlas veces al dia, por
ejemplo, 2, 3, 4 o 8 veces, dando por ejemplo 1, 2 0 3 dosis cada vez.

Un compuesto de fémula () administrado en una forma
farmacéuticamente aceptable en solitario 0 en una combinacién con uno 0 més
agentes adicionales que modula un sistema inmune de mamifero o con
agentes antiinflamatorios, agentes que pueden incluir aunque no se limitan a
clclosporina A {por ejempioc Sandimmune® o Neoral®, rapamicina, FK-508
(tacrolimus), leflunomida, desoxlespergualina, micofenclato (por ejemplo
Celicept®), azatioprina (por ejemplo Imuran®), daclizumab (por ejempilo
Zenapax®), OKT3 (por ejemplo Orthocolone®), AtGam, aspirina,
acetaminofeno, lbuprofeno, naproxeno, piroxicam, y _esteroidos
antiinflamatorios {por ejemplo prednisolona 0 dexametasona); y dichos agentes
pueden administrarse como parte de la misma forma de dosificacién o formas
de dosificacién diferentes, por !a misma via de administracién o por vias
diferentes, y siguiendo el mismo programa de administracién o programas
diferentes de acuerdo con ia préctica farmacéutica convencional.

FK508 (Tacrolimus) se da por via oral a 0,10-0,15 mg/kg de peso
corporal, cada 12 horas, durante las primeras 48 horas tras la operacién. La
dosis se controla mediante los niveles de Tracolimus en suero.

La Clclosporina A (formulacidn oral o intravenosa de Sandimmune o
Neorak®, solucién oral o cédpsulas) se da por via oral a 5 mg/kg de peso
corporal cada 12 horas, durante las 48 horas después de la operacién. La dosls
se controla mediante los niveles en sangre de Ciclosporina A.

Los agentes activos pueden formularse para administracién sostenida de
acuerdo con procedimlentos bien conocidos por los espacialistas en la técnica.
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En las patentes de Estados Unidos nimerog 3.538.214, 4.080.588, 4.173.626,
3.119.742, y 3.492.397 pueden encontrarse ejemplos de dichas formulaciones.

La capacidad de los compuestos de féormula | o de sus sales
farmacéuticamente aceptables para inhibir la Quinasa Janus 3 y, en
consecuencla, demostrar su eficacia para tratar trastomos o afecciones
caracterizadas por Quinasa Janus 3 se muestra medlante los siguientes
ensayos |n vitrg,

Ensavos biolégicos
nziméti H1:

El ensayo de Quinasa JAK3 utiliza una proteina expresada en células
SF9 Infectadas con baculovirus (una proteina de fusion de GST y el dominio
cataliico de JAK3 humana) purificada por cromatografia de afinidad sobre
glutatién-setarosa. El sustrato para la reaccién es poti-dcido Glutamico-Tiroxina
(PGT (4:1), Sigma, catdlogo N® P0275), recublerto sobre placas Nunc Maxi
Sorp a 100 pg/ml durante una noche a 37°C. La mailana después del
recubrimiento, las placas se lavan tres veces y se afiade JAK3 a los pocillos
que contenfan 100 pl de tampdn Quinasa (HEPES 50 mM, pH 7,3, NaCl 125
mM, MgCl> 24 mM)+ 0,2 pM de ATP + ortovanadato de sodio 1 mM. La
reaccién transcurre durante 30 minutos a temperatura ambiente y después las
placas se lavan tres veces mas. Se cuantifica el nivel de tirosina fosforilada en
un pocilio dado por ensayo ELISA estandar ufilizando un anticuerpo anti-
fosfotirosina (ICN PY20, cat. N® 69-151-1),

Este andlisis mide el efecto inhibidor de compuestos sobre la
proliferacién de blastocitos T dependientes de IL-2 in vitro. Como la
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sefializacion mediante el receptor IL-2 requiere JAK-3, los inhibidores celulares
activos de JAK-3 deberian inhibir la proliferacién de blastocitos T dependlentes
de IL-2.

Las células para este ensayo se alslan de sangre humana fresca.
Después de la separacién de las células mononucieares usando un sistema
Accuspin System-Histopaque-1077 (Sigma niimero A7054), se aislaron células
T humanas primarias por seleccién negativa usando Lympho-Kwlk T (One
Lambda, Inc., Cat N® LK-50T). Las células T se cultivan a 1-2 x 10° ml en Medio
(RPMI + suero de temera fetal inactivado con calor al 10% (Hyclone Cat N® A-
1111-L) + 1% de peniciiina/estreptomicina (Gibco)) y se induce la proliferacion
afiadiendo 10 pg/mi de PHA (Murex Diagnostics, Cat N® HA 16). Después de 3
dias a 37°C en CO; al é%. las células se lavan 3 veces con el Medio, se
resuspenden hasta una densidad de 1-2 x 10° células/ml en el Medio + 100
unidades/ml de IL-2 recombinante humana (R&D Systems, Cat N@ 202-IL).
Después de 1 semana las células son dependientes de IL-2 y pueden
mantenerse hasta 3 semanas allmentando dos veces a la semana con
voliimenes iguales de Medio + 100 unidades/ml de IL-2.

Para ensayar la capacidad de un compuesto de ensayo para inhibir la
proliferacién de células T dependlentes de IL-2, las células dependientes de IL-
2 se lavan 3 veces, se resuspenden en el Medio y después se introducen en
las placas (50000 céiulas/pocillo/0,1 mi), en placas de microtituiacién de 98
pocilios de fondo plano (Falcon nimero 353075). A partir de una disolulcion
madre de concentracién 10 mM de compuesto de ensayo en DMSO, se
realizan dos diluciones en serie del compuesto y se afiaden por triplicado a los
pocillos empezando a 10 uM. Después de una hora, se afiaden 10 Unidades/mi
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de IL-2 a cada pocillo de ensayo. Las placas se Incuban después a 37°C, 5%
CO. durante 72 horas. Las placas después se pulsan con H-timidina (0,5-
pClpocillo) (NEN Cat N® NET-027A), y se incuban durante 18 horas més. Las
placas de cultivo después se recogen con un recolector de placas de 96
pocilios y la cantidad de *H-timidina incorporada a las células que profiferan se
determina contando en un contador de escintilacién Packard Top Count. Los
datos se anallzan representando el porcentaje de inhibicion de proliferacién
frente a la concentracién del compuesto de ensayo. Se determina un valor de
Clsy (uM) a partir de este gréfico.

Los siguientes ejempios Hlustran la preparacién de los compuestos de la
prasente invenciéon aunque esta no se limita a los detalles de los mismos. Los
puntos de fusion estén sin corregir. Los datos de RMN se presentan en partes
por millén (5) y se refarencian a la sefial de bloqueo de deuterio del disolvente
de muestra (deuterio cloroformo a menos que se especifique otra cosa). Los
reactivos comerciales se utllizaron sin purificaclén adicional. THF se reflere a
tetrahidrofurano. DMF se reflere a N,N-dimetiformamida. Los espectros de
masas de baja resolucién (EMBR) se registraron en un equipo Hewlett Packard
5889®, utilizando ionizacién quimica (amonio) o una plataforma de lonizaci.on
quimica a presién atmosférica (APCI) de Fisons (0 micromasa) que usa una
mezcla 50/50 de acetonitriio/agua con 0,1% de acido férmico como agente de
ionizaclon. La temperatura ambiente se reflere a 20-25°C.

Elemplo 1
1 irim | | 1

gtpnona
p lento A
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| ridin-3-11}-m

A una solucioén agitada de 1-bencil-4-metil-piperidin-3-ona (2,3 gramos,
11,5 mmol), preparada mediante los procedimientos de lorio, M.A. y Damia, G.,
Tetrahedron, 26, 5519 (1970) y Grieco gt al,, Journal of the American Chemical
Society, 107, 1768 (1985), (modificado usando un 5% de metanol como
codisolvente), incorporandose ambas referencias como referencia en su
totalidad, disueita en 23 ml de metilamina 2 M en tetrahidrofurano, se le
afladleron 1,4 ml (23 mmol) de écldo acdtico y la mezcla resultante se agité en
un tubo cerrado herméticamente durante 16 horas a temperatura ambiente. Se
afladié borohidruro triacetoxisédico (4,9 gramos, 23 mmol) y la nueva mezcia
se agité a temperatura amblente en un tubo cerrado herméticamente durante
24 horas, para dicho tiempo, la reaccién se inactivé tras la adicién de hidréxido
sodico 1 N (50 ml). Después, la mezcla de reaccién se extrajo tres veces con
80 ml de éter, las fases de éter combinadas se secaron en sulfato sddico
(Na=SO,) y se concentraron hasta sequedad a vacfo dando 1,7 gramos (69%)
del compuesto del titulo en forma de un sélido blanco EMBR: 219,1 (M+1).

Procedimiento B

1-Benell [ idina-4-il

Una solucion de 4-cloropirrolof2,3-d]pirimidina (2,4 gramos, 15,9 mmol),
preparada por el procedimiento de Davoll, J. Am. Chem. Soc., 82, 131 (1960),
que se incorpora como referencla en su totalidad, y el producto del
procedimiento A (1,7 gramos, 7,895 mmol), disuelto en 2 equivalentes de
trietilamina se calenté en un tubo cerrado herméticamente a 100%C durante 3
dias. Después de enfriar a temperatura ambiente y concentrar a presién
reducida, el residuo se purificé por cromatografla ultrarrdpida (sflice; 3%
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metanol en diclorometano) dando 1,3 gramos (50%) del compuesto del titulo en
forma de un aceite Incoloro. EMBR: 338,1 (M+1).

Al producto del procedimiento B (0,7 gramos, 2,19 mmol) disuelto en 15
ml de etanol se le afladieron 1,5 ml de &cido clorhidrico 2 N y la mezcla de
reacclon se desgasificé mediante purga con nitrégeno. Después, a la mezcla
de reaccién se le afiadieron 0,5 gramos de hidréxido de paladio al 20% sobre
carbono (50% agua) (Aldrich) y la mezcla resultante se agité (Parr-Shaker) a 50
psi (344,68 kPa) en una atmoésfera de hidrégeno a temperatura ambiente
durante 2 dias. La mezcla de reaccién filtrada a través de celite se concentrd
hasta sequedad en vaclo y el residuo se purific6 mediante cromatografia
ultrarrépida (silice; 5% de metanol en diclorometanc) dando 0,48 gramos (90%)
del compuesto del titulo. EMBR: 248,1 (M+1).

Procedimiento D
1-{4-Metil il din-1-
stanona

A una solucién agitada del producto del Procedimiento C (0,03 gramos,
0,114 mmol) disuelto en 5 ml de 10:1 diclorometano/piridina se le afiadié (0,018
gramos, 0,228 mmol) de cloruro de acetilo y la mezcla resultante se agitd a
temperatura ambiente durante 18 horas. La mezcia de reaccién se repartid
después entre diclorometano y bicarbonato sédico saturado (NaHCO,). La fase
orgdnica se lavé de nuevo con NaHCO, saturado, se secd en sulfato sédico y
se concentrd hasta sequedad al vacfo. El residuo se purfic6 mediante
cromatografia en capa fina preparativa (PTLC) (sllice; 4% metanol en
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diclorometano) dando 0,005 mg (15%) del compuesto del tftulo en forma de un
aceite incoloro. EMBR: 288,1 (M+1).

Los compuestos de los tltulos para los ejemplos 2-26 se prepararon
mediante un procedimiento andlogo al descrito en el ejemplo 1.

a - In= fll
Ester isobutflico del acido 4-metil-3-metilamino-piperidin-1-carboxilico
EMBR: 346.

Elempio 6
4-metil-3-[metl o irimidin-4-1 in | -



10

5

9

35

NH{2-(4-metil-3-metilamino-piperidin-1-sulfonil)-etil-propionamida. EMBR:

Ester metllico del 4cldo [2-(4-metil-3-metilamino-piperidin-1-sulfonil)-etil}-
carbamico EMBR: 411
Elempio §
4~ rimidin-4-il In-1-
l}-etl butirami
N-{2-(4-metil-3-metllamino-piperidin-1-sulfonll)-etli}-isobutiramida. EMBR:

(1-metanosulfonil-piperidin-3-il)-metil-amina. EMBR: 310.

Elempio 1
1-Eta | il Ir in
(1-etanosulfonil-piperidin-3-ll)-metil-amina. EMBR: 324.
Eleroplo 11
-aulfonii}-pi ] irim
amina

(1-Propiisulfonil-piperidin-3-il}-metil-amina. EMBR: 338.
Elemplo 12
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1{Butapno-1 i}-piperl iI irim
ginina
(1-Butiisulfonil-piperidin-3-il)-metil-amina. EMBR: 352.
Elemplo 13
2,2-Di m H-pl irlm ingl-

plperidin-1-sulfonifietil}-proplonamida
2,2-Dimetil-N-[2-(4-metil-3-metilamino-piperidin- 1-sulfonil)etil]-
propionamida. EMBR: 437.
Elemplo 14
3-{4-Meti}-3 [meti-{7 H-pirrolof2.3-dipirimidin-4-IN-amino}-plperidin-1-1-3-

gxo-propionitriio
3-(4-metil-3-metllamino-piperidin-1-il)-3-oxo-propionitrilo. EMBR: 313.

4| = | X ml

Ester terc-butllico del acido [3-(4-metil-3-metllamino-piperidin-1-)-3-oxo-
propil]-carbamico. EMBR: 417
Elemelo 16
no-1- iperidi
il}-am

Metil-[4-metil-1-(propanc-1-sulfonil)-piperidin-3-il}-amina. EMBR: 352.

Elempio 17
Amino-1 eti{7 H-pl {riml Ino

Iperjdin-1-I -on
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3-Amino-1-{4-metil-3-metilamino-piperidin-1-il)-propan-1-ona. EMBR:

317.
Elomplo 18
5 1 metl irimidin-4-Il
| In-1-
2-Metoxi-1-(4-metil-3-metilamino-piperidin-1-il)-etanona. EMBR: 318.
Elemplo 19
2-Di et m | Ing]-

10 Iporidin-1-
2-Dimetilamino-1-(4-metil-3-metilamino-piperidin-1-ll)-etanona. @ EMBR:

15 4-IN-aml -
Ester terc-butilico del &cido [3-(4-metil-3-metilamino-piperidin-1-Il)-3-oxo-
propil]-carbdmico. EMBR: 417.

Elemplo 21
rifi 1 | imidi
20 Riperdin-1-ii-propan-1-ona
3,3,3-Trifluoro-1-{4-metil-3-metilamino-piperidin-1-il}-propan-1-ona
m
otl 2 irimidi ml ] Il

2-oxo-etil}-acetamida



10

15

58

N{2-(4-metil-3-metilamino-piperidin-1-il)-2-oxo-still-acetamida. @ EMBR:

-1 1
3-Etoxi-1-(4-metil-3-metilamino-piperidin-1-i)-propan-1-ona. EMBR: 346.
Elempio 24
llamida del écildo {7 H-pir rimidin-4-1
aminol-pl in-1 fl

Metilamida del 4cido 4-metil-3-metilamino-piperidin-1-carbox(lico. EMBR:

irimid i In
Metil-{4-metil-1-(2-metilamino-etanosulfonil)-piperidin-3-il]-amina. EMBR:

367.
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Hablendo descrito la invencién como antecede, se declara como
propiedad lo contenido en las siguientes
REIVIN IONE

1. Un procedimiento para tratar o prevenir el rechazo cronico de transplante
de corazén en un mamifero, incluyendo un ser humano que comprende
administrar a dicho mamffero una cantidad de un compuesto de férmuia

R gt
= \ |
L Ly

o la sal farmacéuticamente aceptable del mismo; en la que
R' @s un grupo de formula

Rﬁ
e

La

enlaqueyes0,102;

R* se selecciona entre el grupo compuesto por hidrégeno, alquilo{C;-Ca),
alquil{C-Ce)-sulfonllo, alquenilo(Cz-Cs), alquinlio(C2-Ce), donde los grupos
alquilo, alquenilo y alquinilo estan opcionaimente sustituidos con deuterio,
hidroxi, amino, trifluorometllo, alcoxi(C1-Cs), aciloxi(C1-Ce), alquil(C:-Ce)-amino,
(alquil{C1-Ce))2amino, ciano, nitro, alquenilo{Cz-Cq), alquinilo(C>-Ce) 0 acil(Cy-
Ce)-amino; o R* es cicloalquilo(Cs-C10), donde el grupo cicloalquilo estd
opcionalmente sustituido con deuterio, hidroxi, amino, tritfluorometilo, aclloxi(C,-



\ob

w X

Co), acil{C,-Co)-amino, alquil{C,-Ce)-amino (alquil(Ci-Ce)):amino, ciano,
clanoalqullo(C1-Ce), trifluorometil-alquilo(C1-Ce), nitro, nitroalquilo(C1-Ce) ©
acil(C-Ce)-amino.
R® es heterocicloalquilo(C2-Cg) donde los grupos heterocicloalquilo
5 deben estar sustituidos con uno a cinco carboxi, ciano, amino, deuterio, hidroxi,
alquilo(C1-Ce),  alcoxi(Ci-Cs), halo, acllo{Ci-Ce),  alquil{C:-Ce)-amino,
aminoalquilo(C,-Ce), alcoxi(C-Ce)-CO-NH, alquil(C4-Cs)-amino-CO-,
alquenilo(C2-Cg), alquinilo{(C2-Ce), alquill{(C1-Ce)-amino, aminoalquilo(C¢-Ca),
hidroxlalquilo(C1-Cs), alcoxi(C1-Ce)-alquilo(C-Ce), aclioxi(Cy-Ce)-alquilo(C1-Ca),
10 nitro, cianoalqullo{C+-Cs), haloalquilo(C-Ce), nitroaiquilo(C4-Ce), trifluorometilo,
trifluorometilalquilo(C4-Cs), acil{C1-Cg)-amino, acil-{C-Ce)-amino-alquilo(Cy-Ce),
alcoxi(C1-Ce)-acli{C1-Ce)-amino, aminoacilo(C1-Ce), aminoacil{C1-Ce)-alquilo(C+-
Ce),  alquii{Cy-Co)-aminoacilo(C1-Ce),  (alquil{Cy-Cs))2amino-acilo(Cy-Ce),
R'R'*N-CO-O-, R'*R'*N-CO-alquilo(C;-Ca), alquil(Cy-Ce)-S(O)ms
15 R'R"NS(O)m R"R'*NS(O)n alquilo(Ci-Ca), R'*S(O)mR'®N, R'®S(0)R'®N
alquilo{C1-Ce) donde m es 0, 1 0 2 y cada uno de R'® y R' se selecciona
Independientemente entre hidrégeno o alquilo{C1-Ce); 0 un grupo de la férmula

(cR'R7

e

enlaqueaes0,1,2,3,04,

20 cadaunodeb,c, e, f, y g es independientemente 0 0 1;



10

15

25

61

des0,1,2,03;

X es S(O), donde n es 0, 1, 0 2; oxigeno, carboniio 0 —C(=N-ciano)-;
Y es S(O), donde nes 0, 1, 0 2; o carbonilo; y

Z es carbonilo, C(0)O-, C(O)NR- 0 S{O), dondenes 0, 1,0 2;

Cada uno de R%, R”, R?, R®, R'? y R"' se selecciona independientemente
entre el grupo consistente en hidrégeno o alquilo{Cs-Ce) opcionalmente
sustituido con deuterio, hidroxi, amino, triflucrometilo, aciloxi(C1-Ce), acil(C-
Ce)-amino, alquil{C1-Ce)-amino, (alquil(C-Cg))2amino, clano, clancalquilo{C,-
Ce), trifluorometilalquilo{C1-Csg), nitro, nitroalquilo(C1-Ce) 0 acil(C+-Ce)-amino;

R'? es carboxi, clano, amino, oxo, deutero, hidroxi, trifluorometilo,
alquilo(C1-Ce), triflucrometilaiquilo{C+-Ce), alcoxi(C-Ca), halo, acilo{C;-Ce),
alquil(C4-Ce)-amino, (alquil(C,-Ce))2amino, aminoalquilo(Cy-Ce), alcoxi(C1-Ce)-
CO-NH, alquil(Cs-Cs)amino-CO-, alquenilo{C-Cs), alquinilo{CCs), alquil(Cs-
Ce)-amino, hidroxialquilo(Cy-Ce), alcaxi(C1-Ce)-alquilo{C1-Ce), aciloxi(C1-Ce)-
alquilo{C4-Cs), nitro, cianoalquilo(C+-Ce), haloalquilo{C1-Cs), nitroalquilo(C;-Ce),
trifluorometilo, trifluorometilalquilo(C,-Ce), acil{(C-Ca)-amino, acil(C+-Ce)-amino-
alquilo(C1-Ce), alcoxi{C1-Ce)-acil(C4-Cg)-amino, aminoacilo{C-Ca),
aminoacil(C1-Ce)-alquilo(Cs-Ce),  alquil(C1-Ce)-amino-acilo(C-Ce), (alquil(C+-
Ce))2amino-acllo{C1-Cs), RR'*N-CO-O-, A'®R'®N-CO-alquilo(Cy-Ch).
R'*C(O)NH, R'*OC(O)NH, R'®*NHC(O)NH, alquilo(C1-Cs)-S(O)m, alquilo(Cy-Ca)-
S(O)m-alquilo{C1-Ce), R'® R'®NS(O)m, R'® R'*NS(O)m-alquilo(Cs-Ca), R'*S(O)m
R'N, R'5S(0)nR®N-alquilo(C1-Ce) donde m es 0, 1 0 2 y cada uno de R y R'®
se selecciona independientemente entre hidrégeno o alquilo(C1-Ce);

Cada uno de R? y R? se selecclona independientemente entre el grupo
compuesto por hidrégeno, deuterio, amino, halo, hidroxi, nitro, carboxi,
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alquenlio(C-Ce), alquinlio{Cz-C,), trifluorometilo, trifluorometoxi, alquilo(C1-Ce),
alcoxi(C1-Ce), cicloalquilo(Cs-C1o) donde los grupos alquilo, alcoxi o cicloalquilo
estan opcionalmente sustituidos con uno a tres grupos seleccionados entre
halo, hidroxi, carboxi, aminoalquil(Ci-Ce)-tio, alquil{(C4-Ce)-amino, (alquil{C-
Cs))2amino, heteroariio{Cs-Cg), heterocicloalquilo(Cz-Cg), cicloalquilo(Cs-Cs) o
arilo{Ce-C10); 0 cada uno de R? y R? son independientemente cicloalquilo{Cs-
C1a), cicloalcoxi(C3-C1o), alqull(C,-Ce)-amino, (alquil(C-Ca))eamino, aril(Ce-Cio)-
amino, alquil{C4-Ce)-tio, aril(Ce-Cio)-tlo, alquil(Cy-Ce)-sulfinilo, aril{Ce-Cio)-
sulfinilo, alquil{C+-Ce)-sutfonilo, aril(Ce-C10)-sutfonilo, acilo{C-Ce), alcoxi(C4-Cg)-
CO-NH-, alquil(C-Ce)-amino-CO-, heteroariio(Cs-Csg), heterocicloalquilo{Cz-Cg)
o arlo(Ce-C10), donde ios grupos heteroarilo, heterocicloalquilo y arllo estan
opclonalmente sustituldos con uno a tres halo, alqulio{C4-Cs), alquil(C;-Cg)-CO-
NH-, alcoxi(C1-Ce)-CO-NH-, alquil(Cy-Ce)-CO-NH-alqulio{C1-Ce), alcoxi(C+-Ce)-
CO-NH-alqullo{C4-C), alcoxi{C-Ce)-CO-NH-alcoxi(C1-Ce), carboxi,
carboxialquilo(C-Cs), carboxialcoxi(Ci-Cs), benclloxdcarbonilalcoxi(C4-Cs),
alcoxi(C4-Cs)carbonilalcoxi(C1-Ce), arilo(Ce-C10), amino, aminoalquilo(C1-Cg),
alcoxi(C+-Ce)-carbonilamino, aril{Ce-C10)-alcoxi(C1-Ce)-carbonilamino, alqull(C,-
Ce)-amina, (alquil(C+-Ce))2amino, alquil(C:-Cq)-amino-alquilo(C-Cs), (alquil(C,-
Cs))2amino-alquilo{C1-Cq), hidroxd, alcoxi(C1-Ce), carboxi, carboxialqullo(C4-Ca),
alcoxi(C4-Cg)-carbonilo, alcoxl(Cy-Cs)carbonll-alquilo{C4-Ce), alcoxl(Cy-Cg)-CO-
NH-, alqull(Cy-Ce)-CO-NH-, ciano, heaterocicloalquilo(Cs-Ce), amino-CO-NM-,
alquil{C1-Ce)-amino-CO-NH-, (alquil(C1-Ce))2amino-CO-NH-, aril{Cs-C1o)-amino-
CO-NH-, heteroaril(Cs-Cg)-amino-CO-NH-, alquil(C,-Cq)-amino-CO-NH-
alquilo(C4-Ce), (alquil{C1-Cs))2amino-CO-NH-alquilo(C1-Ce). aril(Ce-C1o)-amino-
CO-NH-alqullo(C+-Cae), heteroaril{(Cs-Co)-amino-CO-NH-alqullo(C4-Cs), alquil{Cy-
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Ca)-sulfonilo, alquil(C-Ce)sulfonilamino, alquil(C-Cs)sulfonilamino-alquilo(C-
Ce), aril{Ce-Cio)sulfonilo, aril(Ce-Cio)sulfonilamino, ari{Ce-Cio)sulfonilamino-
alquilo(C-Ce), alquil(Ci-Ce)sulfonilamino, alquil(C;-Ce)sulfonilamino-alquilo{C;-
Ce), heteroarilo(Cs-Cg) 0 heterocicloalquilo(C2-C);

eficaz en el tratamiento de tal afecci6n.

2. Un procedimiento para tratar o prevenir ef rechazo cronico de transplante
de puimén en un mamifero, incluyendo un ser humano que comprende
adminigtrar a dicho mamifero una cantidad de un compuesto de férmula

R' R
ool
-
N
o la sal farmacéuticamente aceptable del mismo; en la que

R’ es un grupo de f6rmula

8

/R

dw

enlaqueyes,102;

R* se selecciona entre el grupo compuesto por hidrégeno, alquilo(C-Ca),
alquil{C1-Ce)-sulfonilo, alquenilo{C2-Ce), alquinilo{C-Ce), donde los grupos
alquilo, alquenilo y alquinilo estén opclonalmente sustituidos con deuterio,
hidroxi, amino, trifluorometilo, alcoxi(C1-Cs), aciloxi(C1-Ce), alquil(Ci-Cs)-amino,
(alquil(C1-Cq))2amino, ciano, nitro, alquenilo{C2-Ce), alquinilo(C2-Ce) 0 acil(C+-
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Ce)-amino; 0 R* es cicloalquilo(Ca-C1o), donde ef grupo cicloaiquilo estd
opcionalmente sustituido con deuterlo, hidroxi, amino, trifluorometilo, aciloxi(C;-
Ce), aci(Cy-Ce)-amino, alquil(Ci-Ce)-amino  (alquil(Cs-Ce))2amino, ciano,
cianoalquilo(C+-Cs), trifluorometil-aiquilo(Cs-Ce), nitro, nitroalquilo(C:-Cs) ©
acil(C,-Ce)-amino.

R° es heterocicloalquilo{CCq) donde los grupos heterocicloalquilo
deben estar sustituidos con uno a cinco carboxi, ciano, amino, deuterio, hidroxi,
alquilo(C1-Ce),  alcoxi(C1-Ce), halo, acilo(C1-Cg),  alquil(Cy-Ce)-amino,
aminoalquilo(C4-Ce), alcoxi(C1-Ce)-CO-NH, alquil(C1-Ce)-amino-CO-,
alquenilo{C-Ce), alquinilo{C2-Ce), alqull(Ci-Ce)-amino, aminoalquilo{(C4-Cs),
hidroxialquilo(C1-Ce), alcoxi{C,-Ce)-alquilo(C1-Cs), aciioxI(C1-Ce)-alquilo(C1-Ch),
nitro, cianoalquilo{C+-Ce), haloalquilo{C-Cs), nitroalquilo{C,-Ce), trifluorometilo,
trifluorometilalquito(C4-Ce), acli{C-Ce)-amino, acil-(C+-Ce)-amino-alquilo{C+-Ca),
alcoxi{C1-Ce)-acll(C1-Ce)-amino, aminoacilo(C-Ce), aminoacil{C;-Cs)-alquilo{C-
Ce). alquil(C1-Cs)-aminoacilo(C1-Ce), (alquil(C+-Cs))amino-aclio{C1-Ca),
R'*A'N-CO-O-, R'R'®*N-CO-alquilo(C1-Ce), alquil{C1-Ce)-S(O)m
A¥A™NS(O)m, R™R'®NS(O)m alquilo{C1-Cs), R™S(O)mR'°N, R'®S(0)mR'°N
alquilo(Cy-Cs) donde m es 0, 1 0 2 y cada uno de R'® y R'™ se selecciona
independienternente entre hidrégeno o alquilo{Cy-Ce); 0 un grupo de la férmula

X CRRY_ ( /(,I,)\
X o L\(T " "
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enlaqueaes0, 1,2, 3,04;

cadaunodeb, ¢, 8, f, y g es independientemente 0 0 1;
des0,1,2,03;

X a5 S(O), donde n es 0, 1, 0 2; oxigeno, carbonilo 0 —C{=N-clano)-;
Y a3 S{O), donde n s 0, 1, 0 2; o carbonilo; y

Z as carbonilo, C(O)O-, C(O)NR- 0 S{(O),dondenes 0, 1,0 2;

Cada uno de R®, R, R®, R, R'° y R"! se selecciona independientemente
entre el grupo consistente en hidrégeno o alquilo(C-Ce) opcionalmente
sustituido con deuterio, hidroxi, amino, trifluorometilo, aciloxi{(C-Ce), acil{Cy-
Ce)-amino, alqull{C-Ce)-amino, (alquil{C4-Ce))eamino, ciano, clanoalquilo{C4-
Ce), trifluorometilalquilo{C,-Ce), nitro, nitroalquilo(C,-Ce) 0 acil{C;-Ca)-amino;

R'? es carboxi, ciano, amino, oxo, deuterio, hidrox, trifluorometilo,
alquilo(C1-Ce), trifluorometilaiquilo(C1-Ce), alcoxi(C+-Ce), halo, acilo(Cy-Cg),
alquil{(C+-Ce)-amino, {alquil(Cs-Ce))2amino, aminoalquilo(Cy-Ce), alcoxi(Ci-Ce)-
CO-NH, alquil(C4-Ce)amino-CO-, alquenilo(C»-Ce), alquinilo(C2-Cs), alquil(C,-
Ce)-amino, hidroxialquilo{C-Ce), alcoxi(C1-Ce)-alquilo(Ci-Cs), aciloxl{(C-Ca)-
alquilo{C+-Cs), nitro, clanoalquilo{C1-Cs), haloalquilo{C1-Cs), nitroalqullo(Ci-Ca),
trifluorometilo, trifluorometilalquilo{C4-Ce), acil(C1-Ce)-amino, acll(C,-Ce)-amino-
alquilo{C+-Ce), alcoxi{Cy-Ce)-acil(C1-Ce)-amino, aminoacilo(Cy-Ce),
aminoacil(C1-Ce)-alquilo(C+-Ce), alquil(C,-Ce)-amino-acilo(Cy-Ce), (alquil(C-
Ce))2amino-acilo{C-Ch), R™®R'®*N-CO-O-, R'®*R'*N-CO-alquilo(C1-Ce),
R'C(O)NH, R'™SOC(O)NH, R'NHC(O)NH, alquil{Ci-Ce)-S(O)m. alquil(Cs-Ce)-
S(O)m-alquilo{C-Ce), R'® R®™NS(O)m, R' R'®'NS(O)m-alquilo{C1-Cs), R'5S(O)m
RN, R'*S{O)mR"®M-alquilo(C1-Ce) donde m es 0, 1 0 2 y cada uno de R'S y R™
se selecciona independientemente entre hidrégeno o alquilo(C1-Ce);
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Cada uno de R y R® se selecciona independientemente entre el grupo
compuesto por hidrdgeno, deuteric, amino, halo, hidrox, nitro, carboxi,
alquenilo{C2-Cq), alquinilo(C2-Ce), trifluorometilo, trifluorometoxi, alquilo(C-Co),
alcoxi(C1-Ce), cicloalquilo{Cs-C10) donde los grupos alquilo, alcoxi o cicloalquilo
estdn opcionalmente sustituidos con uno a tres grupos seleccionados entre
halo, hidroxi, carboxi, aminoalquil(C-Ce)-tlo, alquil{C,-Ce)-amino, (aiquil{C;-
Ce))ee2mino, heteroario(Cs-Cg), heterocicloalquilo{Cx-Cs), cicloalquilo{Cs-Cg) ©
arllo{Cs-C1o); 0 cada uno de R? y R? son independientemente cicloalquilo(Cs-
Cia). cicloalcoxi(Cs-C1o), alquil(C-Ce)-amino, (alquil(C1-Ce))2amino, aril{Ce-Ci1o)-
amino, alquil(Ci-Ca)-tio, aril{Ce-Co)-tio, alquil{C,-Ce)-sulfinilo, aril(Ce-C1o)
sulfinilo, alquil(C1-Ce)-sulfonilo, aril(Cs-C10)-sulfonilo, acilo{C-Cs), alcoxi(C,-Cs)-
CO-NH-, alquili{C1-Ce)-amino-CO-, heteroarilo(Cs-Ce), heterocicloalquilo(C2-Cy)
o arilo(Ce-C10), donde los grupos heteroarilo, heterocicloalquilo y arifo estan
opcionalmente sustituidos con uno a tres halo, alquilo(C1-Ca), alquil(C,-Cs)-CO-
NH-, alcoxi(C1-Ce)-CO-NH-, alquil(C1-Cs)-CO-NH-alquilo(C+-Ce), alcoxi(C1-Ca)-
CO-NH-alqullo(C+1-Ce), alcoxi(C4-Ce)-CO-NH-alcoxi(C1-Ca), carboxl,
carbaxialquilo(Cy-Ce), carboxlalcoxi(C1-Ce),  benclioxicarbonilalcoxi(C1-Ce),
alcoxi(C1-Ca)carbonilo-alcoxi{(C1-Cg), arilo(Ce-Cio), amino, aminoalquilo(C1-Ca),
alcoxi(C1-Ce)-carbonilamino, arl(Ce-C1o)-alcoxi{C,-Ce)-carbonilamino, alqul{C,-
Ce)-amino, (alquil{C+-Cs))2amino, alquil(C,-Ce)-amino-alquilo(C+-Cq), (alquil(Cy-
Cs))amino-alquilo{C1-Cg), hidroxi, alcoxi(Ci-Cs), carboxd, carboxialquilo(C;-C),
alcoxi(C+-Ce)-carbonilo, alcoxi(C4-Ce)carbonil-alquilo{C+-Cs), alcoxi(C4-Ce)-CO-
NH-, alquil{C:-Cg)-CO-NH-, ciano, heterocicloalquilo(Cs-Cg), amino-CO-NH-,
alquil(C+-Ce)-amino-CO-NH-, (alquil(C1-Ce))2amino-CO-NH-, aril(Ce-C1o)-amino-
CO-NH-,  heteroarnil(Cs-Co)-amino-CO-NH-,  alquil{C;-Cq)-amino-CO-NH-
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alquilo{Cy-Cs), (alquil{C1-Ce))2amino-CO-NH-alquilo{C;-Cs), aril{Ce-C1o)-amino-
CO-NH-alquilo(C4-Ce), heteroaril(Cs-Ce)-amino-CO-NH-alquilo{C1-Ce), alquil(C;-
Ce)-sulfonllo, alquil(C-Ce)sulfonilamino, alquil(Cs-Ce)sulfonilamino-aiquilo{C,-
Ce), arl{Ce-Cio)sulfoniio, arii{Ce-Cio)sulfonilamino, aril(Ce-C1o)sulfonilamino-
alquilo(C4-Ce), alquil(C4-Ce)sulfonilamino, alquil(C-Ce)sulfoniiamino-alquilo(C;-
Ce), heteroariio(Cs-Ce) 0 hetarocicioalquilo(C2-Cq);

eficaz en el tratamiento de tal afeccién.

3 Un procedimiento para tratar o prevenir el rechazo crénico de transplante
de higado en un mamifero, incluyendo un ser humano que comprende
administrar a dicho mami(fero una cantidad de un compuesto de formula

R' R
=) \ I
0

o la sal farmacéuticamente aceptable del mismo; en la que
R' es un grupo de formula

R®
7
R‘\N/(CHz),

Lo

enlaqueyes0,102;

R* se selecciona entre el grupo compuesto por hidrégeno, alqulio{C;-Ca),
alquil(C4-Ce)-sulfonlio, alquenilo(Cz-Ce), alquinilo(C2-Cs), donde los grupos
alquilo, alquenilo y alquinilo estan opcionalmente sustituidos con deuterio,
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hidroxi, amino, triftuorometilo, alcoxi(C1-C4), aciloxi(C+-Ce), alquil{C+-Ce)-amino,
(alquil{C+-Ce))2amino, ciano, nitro, alquenilo{C2-Cs), alquinilo{C>-Ce) 0 acii(C,-
Ce)-amino; o R* es cicloalquilo(Cx-Ci), donde el grupo cicloalquilo estd
opcionalmente sustituido con deuterlo, hidroxl, amino, trifluorometilo, aciloxi(Cy-
Ca), acl{C-Cs)-amino, alquli(C-Ce)-amino (alquil{Cy-Cs))amino, ciano,
cianoalqulio{C4-Ce), trifluorometil-alquilo(C+1-Ce), nitro, nitroalquilo(C1-Ce) ©
acil{C-Ce)-amino.

R® es heterocicloalquilo(C-Cs) donde los grupos heterocicloalquilo
deben estar sustituidos con uno a cinco carboxl, clano, amino, deuterio, hidroxi,
alquiio(Cy-Cs), alcoxi(C1-Ce), halo, acilo(C1-Ce), alquil{C,-Cs)-amino,
aminoalquilo{C+-Ces), alcoxi(C41-Ce)-CO-NH, alquil{C-Ce)-amino-CO-,
alquenilo{C2-Ca), alquinilo(Cz-Ce), alquil(C4-Ce)-amino, aminoalquilo{C1-Ca),
hidroxialquilo{C+-Ce), alcoxi(C1-Ce)-alquilo{C1-Ce), aciloxi{C1-Ce)-alquilo(C1-Ch),
nitro, clanoalquilo(C1-Cs), haloalquilo{C+-Cg), nitroalquilo{C:-Cs), triflucrometilo,
trifluorometilalquilo{C+-Cs), acll(Ci-Ce)-amino, acll-(C1-Ce)-amino-alquilo{Ci-Ce),
alcoxi(C-Ce)-acil{Ci-Ce)-amino, aminocaclio(C1-Cs), aminoacli(C,-Ce)-alqullo(C;-
Ca).  alquil(Ci-Ce)-aminoacilo(C1-Ce),  (alquil{Ci-Ca))2amino-aclio(C-Ce),
R'R'*N-CO-O-, R'*A"*N-CO-alquilo(C:-Ce), alqui{C1-Cq)-S(O)m.
R'R'NS(O)m, R'R'*NS(O)m alquilo(C1-Cs). R'S(O)mR'°N, R'°S(O)mR'N
alquilo(C1-Ce) donde m es 0, 1 0 2 y cada uno de R'™ y R'® se selecclona
independientemente entre hidrégeno o alquilo{C1-Ce); 0 un grupo de la férmuia
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(cR'R’

e

enlaqueaes0, 1,2 3,04,

cada unode b, ¢, 6, f, y g es Independientementa O o 1;
des0,1,2,03;

X 88 S(O), donde n es 0, 1, 0 2; oxigeno, carbonilo o —C{=N-clano)-;
Y a8 S{O), donde n es 0, 1, 0 2; o carbonilo; y

Z es carbonilo, C(O)O-, C(O)NR- 0 S{O), dondenes 0, 1,02;

Cada uno de R®, R7, R®, R®, R y R'' se selecciona independientemente
entre el grupo consistente en hidrégeno o alquilo(C-Cs) opclonaimente
sustituido con deuterio, hidroxi, amina, trifluorometiio, aclloxi(C1-Ce), acli(C:-
Ce)-amino, alquil{C4-Ce)-amino, (alquil(C,-Cs))2amino, ciano, cianoalquilo{C+-
Ca), trifluorometilaiquilo(Cy-Cg), nitro, nitroalquilo(C,-Cg) © acll(C4-Ce)-amino;

R es carboxl, clano, amino, oxo, deuterio, hidroxl, trifiuorometilo,
alquilo(C1-Ce), trifluorometilaiquilo{C+-Ce), alcoxi(Cy-Ce), halo, acilo(Cy-Ce),
alquil(C-Ca)-amino, (alquii{C,-Ce))eamino, aminoalquilo{C-Cs), alcox|(Cy-Ce)-
CO-NH, alquil(Cy-Ce)amino-CO-, alquenilo{C2-Cs), alquinllo(C=-Ce), alquil{C;-
Ce)-amino, hidroxialquilo(C.-Ce), alcoxi(C-Ce)-alquilo(C+-Cs), aclloxi(C1-Ce)-
alquilo{C4-Ce), nitro, clanoalqullo{C,-Cs), haloalquilo(C1-Ce), nitroalquilo(C1-Ce),
trifluorometito, trifluorometilalquilo(C¢-Cg), acil(C,-Ce)-amino, acil{(C-Cs)-amino-
alquilo(C+-Ce), alcoxi(C1-Ca)-acil(C-Ce)-amino, aminoacilo(C,-Ce),
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aminoacil(C1-Ce)-alquilo(C1-Cs), alqull{C1-Ce)-amino-acilo(C1-Ce), (alquil(Cy-
Ce))2amino-acilo(C1-Cs), R'*R'*N-CO-O-, R'*R"N-CO-alquilo{C1-Ca),
R'®C(O)NH, R'°OC(O)NH, R'®NHC(O)NH, alquil(C1-Ce)-S(O)m, alquil(Ci-Cs)-
S(O)m-alquilo(C4-Cg), R' R'NS(O)m, R'® R'®NS(O)m-alquilo(C-Cs), R'*S(O)m
R'®N, R™S(0)mR"*N-alquilo(C1-Ce) donde m es 0, 1 0 2 y cada uno de R'8 y R'®
se selecciona independientemente entre hidrégeno o alquilo(C4-Ce);

Cada uno de R? y R® se selecciona independientemente entre el grupo
compuesto por hidrégeno, deuterio, amino, halo, hidroxi, nitro, carboxi,
alquenilo(Cz-Ce), alquinilo{C+-Ce), trifluoromaetilo, trifluorometoxi, alquilo(C1-Ce),
alcoxi(C+-Ca), cicloalquilo(C3-C0) donde los grupos alquilo, alcox! o cicloalquilo
estdn opcionalmenta sustituidos con uno a tres grupos seleccionados entre
halo, hidroxi, carboxi, aminoalquil(Ci-Cs)-tio, alquil(C-Ce)-amino, (alquil(C,-
Ce))2amino, heteroarilo(Cs-Cg), heterocicloalquilo(Ce-Co), cicloaiquilo(Cs-Ce) 0
arilo(Ce-C10); 0 cada uno de R? y R® son independientemente clcloalquilo{Cs-
C1o), cicloalcoxi(Cs-C1g), alquil{(C,-Ce)-amino, (alquil(C,-Ce)).amino, aril(Ce-C10)-
amino, alquil{(C,-Ce)-tio, aril{Ce-Cig)-tio, ailqull{C,-Ce)-sulfinilo, anil(Ce-Cio)-
aulfinilo, alquil{C4-Ce)-sulfonilo, aril(Cs-C1c)-sulfonilo, acilo(C4-Cg), alcoxi(C1-Ce)-
CO-NH-, alquil{Cy-Ce)-amino-CO-, heteroarilo{Cs-Cg), heterocicloalquilo{Ce-Cq)
o arilo(Ce-C10), donde l0s grupos heteroarilo, heterocicloalquilo y arilo estan
opcionalmente sustituidos con uno a tres halo, alquilo(C1-Cs), alquil{Cy-Ce)-CO-
NH-, alcoxi(Cy-Ce)-CO-NH-, alquil(C1-Ce)-CO-NH-alquilo{Ci-Cq), alcoxi(Cy-Ce)-
CO-NH-alquilo{C1-Ce), alcoxi(C4-Ca)-CO-NH-alcoxi(C1-Ce), carboxi,
carboxlalquilo{C+-Cs),  carboxialcoxi(Ci-Ce),  benciloxicarbonilalcoxi{Cy-Ca),
alcoxi(C1-Ce)carbonil-alcoxi(C1-Ce), arilo(Ce-Cio), amino, aminoalquilo{C;-Ca),
alcoxi(C4-Ce)-carbonilamino, aril{Cy-C1a)-aicoxi(C1-Ce)-carbonilamino, alquil(C,-
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Cs)-amino, (alquil(Cs-Ce))eamino, alquil(C1-Cs)-amino-aiquilo(C4-Ce), (alquil(C;-
Ce))2amino-alquilo(C-Ce), hidroxi, alcoxi(C,-Cs), carboxi, carboxialquilo{C-Ce),
alcoxi(C4-Ce)-carbonilo, alcoxi(Cy-Ce)carbonil-alquilo{Cy-Ce), alcoxi(C1-Ce)-CO-
NH-, alquil(Cy-Cs)-CO-NH-, ciano, heterocicloalquilo{Cs-Cg), amino-CO-NH-,
alquil(C1-Ce)-amino-CO-NH-, (alquil(C1-Cs))2amino-CO-NH-, aril{Ce-C10)-amino-
CO-NH-, heteroaril(Cs-Ce)-amino-CO-NH-, alquil{C4-Cg)-amino-CO-NH-
alqullo{C,-Cs), (alquil(C,-Cs))2amino-CO-NH-alquilo{C1-Ce), aril(Ce-C10)-amino-
CO-NH-alquilo{C1-Ce), heteroaril{Cs-Cg)-amino-CO-NH-alqullo(C4-Ca), alquil(C-
Ce)-sulfonllo, alquil(C+-Ce)sutfonilamino, alquil(C,-Ce)sulfoniiamino-alquilo{C;-
Ce), aril(Ce-Cio)sulfonilo, aril(Ce-Cio)sulfonilamino, arll(Cs-Cio)sulfonilamino-
alqulio{C+-Ce), alquil(C-Ce)sulfonilamino, aiquil(C,-Ce)sulfonilamino-alquiio(C,-
Ce), heteroarilo(Cs-Cs) 0 heterocicloalquilo(C2-Co);
eficaz en el tratamiento de tal afeccién.

4, Un procedimiento para tratar o prevenir el rechazo crénico de transplante
de fibn en un mamifero, incluyendo un ser humano que comprende
administrar a dicho mamffero una cantidad de un compuesto de férmula

R' R
"‘L:\Ral

0 la sal farmacéuticamente aceptable del mismo; en la que
R' es un grupo de férmula

)
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Rﬁ
7
R\ N~ CH2

L

enlaqueyes0,102

R* se selacciona entre el grupo compuesto por hidrégeno, alquilo{C,-Ce),
alquil(C4-Ce)-sulfonilo, alquenilo(Cx-Cs), aiquinlio{C2-Ce), donde los grupos
alquilo, alquenilo y alquinilo estin opcionalmente sustituidos con deuterio,
hidroxi, amino, trifluoromaetlio, alcoxi(C1-Cs), aciloxi{C-Cs), alquil{C,-Ce)-asmino,
(alquil(C4-Ce))2amino, ciano, nitro, alquenilo(Cz-Ce), alquinilo(C-Ce) 0 acil(Cy-
Cel-amino; o R* es cicloalquilo(Cs-Cro), donde el grupo cicloalquilo estd
opclonaimente sustituido con deuterio, hidroxi, amino, trifluorometilo, aclloxi(C-
Ce), acil{Ci-Co)-amino, alquii{C;-Ce)-amino (alquil(C1-Ce))2amino, clano,
cianoalquilo(C,-Cs), trifluorometil-alquilo{C;-Cqe), nitro, nitroalquiio{Ci-Cs) o©
acil{C,-Ce)-amino.

R® es heterocicioalquilo{C2-Cs) donde los grupos heterocicloaiqulio
deben estar sustituidos con uno a cinco carboxi, ciano, amino, deuterio, hidroxi,
alquilo(Cy-Ce), alcoxi(C-Ce), halo, acilo(Cy-Cs), alquil(C(-Ce)-amino,
aminoalquilo(C,-Ce). alcoxi(C,-Ce)-CO-NH, alquil{C,-Ce)-amino-CO-,
alquenilo{C-Ce), alquiniio{C>-Ce), alquil(C1-Ca)-amino, aminoalquilo(C4-Ca),
hidroxlalquilo{C1-Ca), alcoxi{C1-Ce)-alquilo{C-Ce), aciloxi(C+-Ce)-alquilo(C,-Ce),
nitro, cianoalquilo(C,-C,), haloalquilo(C,-Ce), nitroaiquilo{C-Cg), trifluoromaetilo,
trifluorometilalquilo(C+-Cs), acil{C1-Ce)-amino, acil-(C1-Ce)-amino-alquilo(C;-Ce),
alcoxi(C4-Ce)-acil(C1-Ce)-amino, aminoacilo(C+-Cs), aminoacil(C+-Ce)-alquilo(C,-
Ce),  alquil(C,-Cs)-aminoaciio(C1-Ce), (alqull{Cy-Cs))2aminoc-aclio(Cy-Ca),
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R'R'*N-CO-O-, R'®*R'N-CO-alquilo(C1-Cy), alquil{Cy-Ce)-S(O)m,
R'®R'NS(O)m. R'™R'®NS(O)n alquilo{Ci-Cs), R'®S(0)nR™N, R'®S(0)mR™N
alquilo{C1-Ce) donde m es 0, 1 0 2 y cada uno de R'® y R'" se selecciona
independientemente entre hidrégeno o alquilo{C,-Ce); 0 un grupo de la férmula

A (ca'n'),/ ).\('L)/ o o«

]
enlaqueaes0,1,2 3,04;
cadaunodeb, c, e, f, y g es independientemente 00 1;
des0,1,2,03;
X es S(O) donde n es 0, 1, 0 2; oxigeno, carbonilo 0 —C(=N-ciano)-;
Y es S{O), donde n es 0, 1, 0 2; o carbonilo; y
Z es carbonlio, C(O)0-, C(O)NR- 0 $(O), dondenes 0, 1, 0 2;

Cada uno de R?, R, R®, R%, R' y R"" se selecciona independientemente
entre el grupo consistente en hidrégeno o alquilo(C,-Cs) opcionalmente
sustituido con deuterlo, hidroxi, amino, trifiuorometilo, aciloxi(Cy-Cg), acil(C;-
Ce)-amino, alquil(C4-Ce)-amino, (alquil(Cy-Cs))2amino, ciano, ciancalquilo{C;-
Ca), trifluorometllaiquilo(C;-Cs), nitro, nitroalquilo(C+-Cs) o acil(C4-Ce)-amino;

Ri2 es carboxi, ciano, amino, oxo, deuterio, hidroxi, trifluorometilo,
alquilo(C1-Ce), trifluorometilaiquilo{(Cy-Ce), alcoxi{Ci-Cqe), halo, acilo{C1-Ca),
alquil(C+-Cq)-amino, (alquil{(C¢-Ce))2amino, aminoalquilo(C,-Ce), alcoxi(C,-Ce)-
CO-NH, alquil(Cy-Ce)amino-CO-, alquenilo{Cs-Ce), alquinilo(C2>-Ce), alquil(Cy-
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Ce)-amino, hidroxialquilo(C1-Ce), alcaxi(C1-Ce)-alquilo(C1-Ce), aciloxi{Cs-Ca)-
alquilo(C1-Ce), nitro, cianoalquilo{C4-Cs). haloalquilo(C1-Ce), nitroalquilo{C+-Cs),
trifluorometilo, trifluorometilalqulio(C,-Ce), acil(C1-Ce)-amino, acil{C;-Cs)-amino-
alquilo(C1-Ce), alcoxi(C1-Ce)-acil{C1-Ce)-amino, aminoacilo{C,-Ca),
aminoacll(C,-Ce)-alquilo(C1-Cs),  alquil(C1-Ce)-amino-acilo(C,-Ce),  (alquil(Cy-
Ce))2amino-acilo(C1-Ca), R'™R'*N-CO-O-, R"R'*N-CO-alquilo(C+-Ce),
A'SC(O)NH, R'SOC(O)NH, R'SNHC(O)NH, alqui{C;-Cq)-S(O)m, alquil(Ci-Ce)-
S(O)m-alquilo(C1-Ce), R'® R'*NS(O)m, R'® R'*NS(O)m-alquilo(C1-Cs), R'*S(O)m
RN, R'3S(0)mR"®N-alquilo(C1-Ce) donde m @8 0, 1 0 2 y cada uno de R'® y R"®
86 selecciona independientemente entre hidrégeno o alquilo{(C1-Ce);

Cada uno de R? y R® se selecciona independientemente entre el grupo
compuesto por hidrégeno, deuterio, amino, halo, hidroxi, nitro, carboxi,
alquenilo{C2-Ce), alquinilo(C2-Ce), trifluorometilo, trifiuorometoxd, alquilo(C4-Ce),
alcoxi(C+-Ce), cicloalquilo(Cs-C10) donde los grupos alquilo, alcox] o cicloalquilo
estin opclonaimente sustituidos con uno a tres grupos seleccionados entre
halo, hidroxl, carboxi, aminoalquil(C:-Ca)-tlo. alquil(C+-Ce)-amino, (alquil{(C,-
Ce))2amino, heteroarlo{(Cs-Cse), heterocicloalquilo{C2-Cs), clcloalquilo{(Cs-Cs) ©
arilo(Ce-C1o); 0 cada uno de R? y R? son independlentemente cicloalquilo(Cs-
Cio), cicloalcoxi(C3-Cy), alquil(Cy-Ce)-amino, (alquil{Cy-Ce))2amino, aril{Ce-Cio)-
amino, alquil{C-Cg)-tio, aril{Ce-Cyg)-tio, alquil{C-Ce)-sulfinilo, aril(Ce-Cyo)-
sulfinilo, alquil(C1-Ce)-sulfonilo, aril{Ce-C1o)-sulfonilo, acilo{C-Cs), alcoxi(C1-Cs)-
CO-NM-, alquil(C+-Ce)-amino-CO-, heteroarilo{Cs-Ce), heterocicloalquilo(C=>-Co)
o arllo(Ce-C10), donde los grupos heteroarilo, heterocicloalquilo y arilo estdn
opcionalmente sustituidos con uno a tres halo, ailquilo{C;-Cs), alquil(C,-Ce)-CO-
NH-, alcoxi(Cy-Ce)-CO-NH-, alquil(C1-Ce)-CO-NH-alquilo{C1-Ce), alcoxi(C-Ce)-
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CO-NH-alquilo(C1-Ce), alcoxi(C-Ce)-CO-NH-alcoxi(C1-Cy), carboxi,
carboxialquilo{C,-Ce), carboxialcoxi(Ci-Ce), benciloxicarbonilalcoxi(C1-Ca),
alcoxi(C1-Cg)carbonil-alcoxi(C1-Ce), arilo{Ce-C10), amino, aminoalquilo(C,-Ce),
alcoxi(C1-Ce)-carbonilamino, aril(Ce-C1o)-alcoxi(C,-Ce)-carbonilamino, alquil{C;-
Ce)-amino, (alquil{C,-Ce))2amino, alquil{C1-Ce)-amino-alquilo{C1-Co), (alquil{C1-
Ce))2amino-alquilo{C1-Ce), hidroxi, alcoxi(C-Cs), carboxi, carboxialquilo(C1-Ce),
alcoxi(C1-Ca)-carbonilo, alcoxi{(Cq-Ce)carbonil-alquilo(C,-Ce), alcoxi(C4-Ce)-CO-
NH-, alquil(C+-Ce)-CO-NH-, clano, heterocicloalquilo{Cs-Cs), amino-CO-NH-,
alqull{C,-Ce)-amino-CO-NH-, (alqull(C+-Ce))2amino-CO-NH-, aril(Cs-C1o}-amino-
CO-NH-, heteroaril(Cs-Co)-amino-CO-NH-,  alquli{C1-Ce)-amino-CO-NMH-
alquilo(C1-Ce), (alquil{C1-Ce))2amino-CO-NH-alquilo(C1-Ce), aril{Ce-C10)-amino-
CO-NH-alquilo(C1-Ce), heteroaril(Cs-Ce)-amino-CO-NH-alquilo{C,-Cs), alquil(C-
Ce)-sulfonilo, alquil(C4-Ce)sulfonilamino, alquil(C,-Ce)sulfonilamino-alquilo{C;-
Ce), ari(Ce-Cio)sulfonllo, arll{Ce-C1o)sulfoniltamino, aril{Ca-Cig)sulfonilamino-
alquilo(C1-Ce), alquil(C,-Ce)sulfonilamino, alquil(C1-Ce)sutfonilamino-alquilo(Ci-
Ce), heteroarilo(Cs-Cg) 0 heterocicloalquilo(C2-Cq);
eficaz en el tratamiento de tal afeccion.

5. Un procedimiento para tratar o prevenir et rechazo crénico de transplante
de péncreas en un mamffero, Incluyendo un ser humano que comprende

administrar a dicho mamifero una cantidad de un compuasto de férmula

R" R2
~ \ l
L™
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o la sal farmacéuticamente aceptable del mismo; en la que

R' @s un grupo de férmula

RS
7
R4\ N ”~ (CHZ),

w

enlaqueyes0,102;

R* se selecciona entre el grupo compuasto por hidrégeno, alquilo{(C1-Ce),
alquil(C+-Cy)-sulfonilo, alquenilo(Cx-Cs), alquinilo{(C>C,), donde los grupos
alquilo, alquenllo y alquinilo estdn opcionalmente sustituidos con deuterio,
hidroxl, amino, triflucrometilo, aicoxi(C+-C,), aclloxl(C4-Ge), alquil{(C4-Ce)-amino,
(alqui{C+-Ce))2amino, ciano, nitro, alquenilo(Cz-Cs), alquinilo(C2-Ce) 0 acil{Cy-
Ce)-amino; o R* es cicloalquilo{Cs-C1o), donde el grupo cicloalquilo estd
opcionaimente sustituido con deuterio, hidroxi, amino, triftuorometilo, aciloxi(C,-
Ce), acil(Cy-Ce)-amino, alquil(G,-Ce)-amino (alquil(C,-Cs))2amino, clano,
clanoalquiio(C4-Ce), trifluorometil-alquilo(C-Ce), nitro, nitroalquilo(C-Ce) ©
acil(C,-Cg)-amino.

RS es heterocicloalquilo(C2-Ce) donde los grupos heteracicloalquilo
deben estar sustituidos con uno a cinco carboxi, ciano, amino, deuterlo, hidroxi,
alquilo(Cy-Cs), alcoxi(Ci-Ce), halo, acilo(Ci-Ce), alquil(Cy-Cg)-amino,
aminoalquilo{C4-Ce), alcoxi(C4-Ca)-CO-NH, alquil(Cy-Cg)-amino-CO-,
alquenilo{(Cz-Cg), alquinilo(Cz-Ce), alquil(C,-Ce)-amino, aminoalquilo(C-Ca),
hidroxialquilo{C1-Cs), alcoxi(C4-Cg)-alquilo(C1-Cs), aciloxi(C,-Ce)-alquilo(C-Cy),
nitro, cianoalquilo(C,-Cs), haloalquilo{C1-Ce), nitroalquilo{C,-Cs), trifluorometilo,
trifluorometilalquilo{C1-Ce), acil(C1-Ge)-aming, acil<{(C-Ce)-amino-alquilo{C-Ce),
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alcoxi(C4-Ce)-acil(C-Ce)-amino, aminoacilo(C4-Cs), aminoacil{C,-Ce)-alquilo(C:-
Ce), alquil(C-Ce)-aminoaclio(C1-Ca), (alquil(C1-Cs))2amino-acilo(Ci-Ca),
R"R'"N-CO-O-, R'SR'®N-CO-alquilo(C1-Ca), alqull{Cy-Ce)-S{O)m,
R'*R"NS(O)n, R'™R'°NS(O)n alquilo{C:-Ce), R'™S(O)mR'N, R'SS(O)nR™N
alquilo(C-Ce) donde m es 0, 1 0 2 y cada uno de R' y R' se selecciona
independientemente entre hidrégeno o alquilo{C1-Ce); 0 un grupo de la férmula

enlaqueaes0,1,2,3,04;

cadauno deb, ¢, e, f, y g es independientemente 0 o 1;
des0,1,2,03;

X o8 S(0), donde n es 0, 1, 0 2; oxigeno, carbonilo o -C(=N-ciano)-;
Y es S(O), donde n es 0, 1, 0 2; o carbonilo; y

Z es carbonilo, C(0)O-, C(O)NR- o0 §(O), dondenes 0, 1,0 2;

Cada uno de R®, R, R®, R®, R" y R'! se selecciona independientemente
entre el grupo consistente en hidrégeno o alquilo(C-Ce) opcionalmente
sustituido con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C-Ce), acil(Cs-
Ce)-amino, alquil{Cy-Ce)-amino, (alquil(C,-Cs)).amino, ciano, cianoalquilo{C;-
Ca), trifiuorometilalquilo{C4-Ce). nitro, nitroalquilo(C1-Cs) 0 acil(C1-Cs)-amino;

R'? es carboxi, clano, amino, oxo, deuterio, hidroxi, trifluorometilo,
alquilo(C4-Ce), trifluorometilaiquilo(C-Ce), alcoxl{C1-C¢), halo, acilo(Ci-Ca),
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alquil{C4-Ce)-amino, (alquil{C1-Ce))zamino, aminoalquilo{C-Ce), alcoxi(Ci-Ce)-
CO-NH, alquil(C+-Ce)amino-CO-, alquenilo(C2-Ce), alquinllo(C2-Ce), alquil(C-
Ce)-amino, hidroxialquilo(C1-Ce), alcoxi(C1-Ce)-alquilo{C1-Ce), aciloxi(C1-Ce)-
alquilo(C+-Ce), nitro, cianoalquilo(C1-Ce), haloalquilo(C1-Ce), nitroalquilo(C1-Cg),
trifluorometilo, trifluorometilalquiio(C+-Ce), acli(Cy-Ce)-amino, acili{C,-Ce)-amino-
alquilo(C1-Co), alcoxi(C4-Ce)-acil{C+-Ce)-amino, aminoacilo{C1-Cs),
aminoacil(C1-Ce)-alquilo{C1-Cs), aiquil(C1-Cg)-amino-acilo{C1-Ce), (alquil(Cs-
Cs))2amino-acilo(C1-Ce), R'*R'*N-CO-0-, R'®*R'*N-CO-alquilo(C1-Ch),
R'SC(O)NH, R'OC(O)NH, R'*NHC(O)NH, alquil(C1-Ca)-S(O)m, alquil{C;-Ce)-
S(O)m-alquilo(C1-Cs), R"™® R"™NS(O)m, R'® R'°NS(O)m-alquilo(C1-Cs), R"S(O)m
R'®N, R'5S(0)mR " N-alquilo(C1-Cs) donde m 65 0, 1 0 2 y cada uno de R'S y R'"®
se selecciona independientemente entre hidrégeno o alquilo{C1-Ce);

Cada uno de R? y R? se selecciona independientements entre el grupo
compuesto por hidrégeno, deuterio, amino, halo, hidroxl, nitro, carboxi,
alquenilo{C>-Cs), alquiniio(C2-Ce), triflucrometilo, trifluorometoxi, alquilo(C-Ca),
alcoxi(C4-Ce), cicloalqullo(C3-C1o) donde los grupos alquilo, alcoxi o cicloalquilo
estin opcionalmente sustituldos con uno a tres grupos seleccionados entre
halo, hidroxi, carboxi, aminoalquil(C-Cs)-tio, alquil(C,-Ca)-amino, (alquil(C4-
Ce))2amino, heteroarilo(Cs-Co), heterocicloalquilo{C2-Cy), cicloalquilo(Cs-Co) 0
arilo(Ce-C10); 0 cada uno de R? y R? son independientemente cicloalquilo{Cs-
Cio), cicloalcoxi{Cs-Cio), alquil(Cy-Ce)-amino, (alquil{(C1-Ca))eamino, aril{Ce-C10)-
amino, alquil{Cy-Ce)-tio, aril(Ce-Cio)-tlo, alquil{C1-Ce)-sulfinilo, aril(Cs-C1o)-
sulfinilo, alquil(C;-Ca)-sulfonilo, aril{Ce-C1o)-sulfonlio, acilo(C1-Cs), alcoxi{C1-Ce)-
CO-NH-, alquil(C+-Ce)-amino-CO-, heteroarilo(Cs-Co), heterocicloalquilo(C2-Co)
o arilo(Ce-C10), donde los grupos heteroarilo, heterocicloalquilo y arilo estdn

N
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opcionaimente sustituidos con uno a tres halo, alquilo{C;-Cs), alquil{C4-Ce)-CO-
NH-, alcoxi(C1-Ce)-CO-NH-, alquil(Cy-Ce)-CO-NH-aiquilo{C1-C), alcoxi{C1-Co)-
CO-NH-alquilo{C1-Co), alcoxi(Cy-Ca)-CO-NH-alcoxi(C1-Ce), carboxi,
carboxialquilo(C-Ce),  carboxlalcoxi(C1-Ce),  bencilaxicarbonilalcoxi{C1-Ce),
alcoxi(C4-Ce)carbonil-alcoxi(C;-Ce), arilo(Ce-C10). amino, aminoalquilo(Cy-Co),
alcoxl{C4-Ce)-carbonilamino, aril(Ce-C1o)-alcoxi{C1-Ce)-carbonilamino, alquil{Cs-
Ce)-amino, (alquil(C1-Ce))2amino, alquil(C1-Ce)-amino-alquilo{C1-Cs), {(alquil(C-
Ca))eamino-alquilo{C1-Cq), hidroxi, alcoxi(C;-Ce), carboxl, carboxialquilo(C1-Ce),
aleoxi(C-Ce)-carbonllo, alcoxi(Cy-Ce)carbonil-alquila(C4-Ce), alcoxi(C-Ce)-CO-
NH-, alquil(C1-Ce)-CO-NH-, ciano, heterocicioalquilo(Cs-Ce), amino-CO-NH-,
alquil{C1-Ce)-amino-CO-NH-, (alquil(C+-Ce))2amino-CO-NH-, aril(Ce-C10)-amino-
CO-NH-,  heteroarll(Cs-Ce}-amino-CO-NH-,  aiquil{C1-Cs)-aminc-CO-NH-
alquilo(C1-Ce), (alquil(C1-Ce))2amino-CO-NH-alquilo{C-Ce), aril{Ce-C1o)-amino-
CO-NH-alquilo(C1-Cs), heteroaril(Cs-Cg)-amino-CO-NH-alquilo(C-Cs), alquil(C-
Ce)-sulfonilo, alquil{C,-Cs)sulfonilamino, alquil{C4-Ce)sulfonilamino-alquilo(C:-
Ce), anil(Ce-Cio)sulfonilo, ani(Ce-Cio)sulfonilamino, arll(Ce-C1o)sulfonilamino-
alquilo{C1-Ce), alquil(C1-Ce)sulfonllamine, alquil{C,-Cs)sulfonilamino-alquito{C;-
Cs), hateroariio(Cs-Co) 0 heterocicloalquilo{Cz-C);
eficaz en el tratamiento de tal afeccién.

6. Un procedimiento para tratar o prevenir el rechazo crénico de transplante
de intestino delgado en un mamifero, incluyendo un ser humano que
comprende administrar a dicho mamifero una cantidad de un compuesto de

féormula
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o la sal farmacéuticamente aceptable del mismo; en la que

R! es un grupo de férmula
5
/R
R‘\N,(CH,),

L

enlaqueyes0,102,

R* se selecciona entre el grupo compuesto por hidrégeno, alquilo{C1-Cs),
alquil{C1-Cg)-sulfonilo, alquenilo(Cz-Ce), alquinilo{C2-Ce), donde los grupos
alquilo, alquenilo y alquinilo estan opcionalmente sustituidos con deuterio,
hidroxd, amino, trifluorometilo, alcoxl{(C+-C), aclloxi(C1-Cs), alquil{Cy-Ce)-amino,
(alquil(C1-Ce)):amino, ciano, nitro, alquenilo{Cz-Cs), alquinilo{C2-Ce) 0 acil(C+-
Ce)-amino; o R* es cicloalquilo{Cs-C1o), donde el grupo cicloalquilo estd
opclonalmente sustituido con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C-
Cs), aci{Cy-Ce)-amino, alquil(Ci-Ce)-amino (alquil{(Ci-Ce))zamino, ciano,
cianoalquilo(C1-Ce), trifluorometil-alquilo{C+-Ca), nitro, nitroalqullo(C-Cs) ©
acil(C,-Cg)-amino.

R® es heterocicloalquilo{C2-Cq) donde los grupos heterocicloalquilo
deben estar sustituidos con uno a cinco carboxi, ciano, amino, deuterio, hidroxl,
alguilo{Cy-Cs), alcoxi(C1-Ce), halo, acilo(Ci-Ce),  alquil(C:-Ce)-amino,
aminoalquilo(C,-Ce),  alcoxi(Ci-Ce)-CO-NH,  alqull{C;-Ce)-amino-CO-,
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alquenilo(C2-Ce), alquinilo(C2-Ce), alquil(Ci-Ce)-amino, aminoalquilo(C1-Ca),
hidroxialquilo{C1-Ce), alcoxi(C1-Ce)-alquilo(Ci-Ce), aclioxi(C,-Cs)-alquilo(C-Cs),
nitro, cianoalquilo(C+-Cs), haloalquilo{C1-Ce), nitroalquilo(C+-Ce), trifluorometilo,
trifluorometilalquilo(C+-Cs), acil(Ci-Ce)-amino, acil-(C1-Ce)-amino-alquilo(C+-Cas),
alcoxi(C1-Cqe)-acll(C,-Ce)-amino, aminoacilo(C,-Cg), aminoacil(C,-Ce)-alquilo(C;-
Ce).  alqui{Ci-Ce)-aminoacilo{C1-Ce),  (alquil(C1-Ce))-amino-acilo(C1-Ce),
R'*R'*N-CO-0-, R'*R'*N-CO-alquilo(C1-Ca), alqull(C1-Ca)-S(O)m.
R'A"NS(O)m, R™R'NS(O)n alquilo(C+-Ce), R'°S(O)mR™N, R'S(O)mR™N
alquilo{C1-Ce) donde m es 0, 1 0 2 y cada uno de R' y R se selecclona
independientemente entre hidrégeno o alquilo(C-Ce); 0 un grupo de la férmula

A tcn'n',_/ N (1. T‘CR'R").\M/(I f ‘z{R“

enlaqueaes0, 1,2,3,04;
cadaunodeb, ¢, e, f, y g es independientemente 0 0 1;
des0,1,2,03;
X es S(O), donde n es 0, 1, 0 2; oxigeno, carbonilo 0 ~C(=N-clano)-;
Y es S(0), donde n es 0, 1, 0 2; o carbonilo; y
Z es carbonilo, C(0)O-, C(O)NR- 0 S(O),dondenes 0, 1,0 2;
Cada uno de R®, R’, R%, R®, R'® y R"! se selecciona independientemente
entre el grupo consistente en hidrégeno o alquilo(C,-Ce) oOpcionaimente
sustituido con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C,-Ce), acil(C,-
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Ce)-amino, alquil{C;-Ce)-amino, (alquil(C-Ce))2amino, ciano, clanoalquilo(C;-
Ce), trifluorometilalquilo{C4-Cs), nitro, nitroalquilo(C+-Ce) 0 acil(C1-Ce)-amino;

R'? es carboxi, ciano, amino, oxo, deuterio, hidroxi, trifluorometilo,
alquilo{Cy-Ce), trifluorometilaiquilo(C-Ce), alcoxi(C-Ce), halo, acilo(C-Ca),
alquil(C+-Ce)-amino, (alquil(Cy-Ce))2amino, aminoalquilo(Cy-Ca), alcoxi(C1-Ce)-
CO-NH, alquil{(C+-Ce)amino-CO-, alquenilo{Cz-Cs), alquinlio(C2Ce), alquil(Ci-
Ce)-amino, hidroxialquilo(C1-Ce), alcoxi(C1-Ce)-alquilo(C1-Ce), aciloxi(C1-Co)-
alqulio{C,-Cs), nitro, cianoaiquilo(C;-Cg), haloalquilo(C,-Cg), nitroalquilo(C-Ca),
trifiuorometilo, trifluorometilalquilo(C+-Cs), acll{C1-Ce)-amino, acil(C,-Ce)-amino-
alquilo(C-Ce), alcoxl{(C-Ce)-acli(Ci-Ce)-amino, aminoacilo{(Cy-Cg),
aminoacil(C1-Ce)-alquilo(C1-Ce),  alquil(C1-Ce)-amino-acilo(C1-Ce), (alquil(Cy-
Ce))2amino-acilo(C1-Ce), R*R'*N-CO-O-, R'®R'®N-CO-alquilo(C1-Ce),
R'C(O)NH, R'OC(O)NH, R'NHC(O)NH, alquil(Ci-Ce)-S(O)m, alquil(C1-Ce)-
S(O)m-aiquilo(C1-Cq), R'™® R'*NS(O)m, R'® R'*NS(O)m-alquilio(Cy-Ca), R'¥S(O)m
R™N, R'SS(0)mR"®N-alquilo(C1-Ce) donde m es 0, 1 0 2 y cada uno de R'5 y R'®
se selecclona independlentemente entre hidrégeno o alquilo{C4-Ce);

Cada uno de R? y R® se selecciona indepandientemente entre el grupo
compuesto por hidrogeno, deuterio, amino, halo, hidroxi, nitro, carboxi,
alquenilo{C2-Co), alquinilo{(C2-Ce), trifluorometilo, trifluorometoxl, alquilo(C,-Cg),
alcoxi(C1-Ce), cicloalquilo{C3-C1o) donde los grupos alquilo, alcox o cicloalqullo
estdn opcionaimente sustituidos con uno a tres grupos selaccionados entre
halo, hidroxi, carboxl, aminoalquil(C,-Ce)-tio, alquil(C4-Ce)-amino, (alquil(C;-
Ca))2amino, heteroariio(Cs-Cg), heterocicloalquilo(C2-Cg), cicloalquilo(Ca-Cg) 0
arllo{Ce-C10); 0 cada uno de R? y R® son independientemente cicloalquilo{Cy-
Cio), cicloalcoxi(Cs-C1o), alquit(Cy-Ce)-amino, (alquil{C:-Ce))samino, aril{Ce-C1o)-
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amino, alquil(C1-Ce)-tio, ari{Ce-Cio)-tlo, alqull(Cy-Ce)-sulfinilo, aril(Ce-C10)-
sulfinilo, alquil(C1-Ce)-sulfonilo, aril(Ce-C1o)-sulfonilo, acilo(C1-Ce), alcoxi(C1-Ce)-
CO-NH-, alquil(Cy-Ce)-amino-CO-, heteroarilo(Cs-Cq), heterocicloalquilo(Cz-Co)
o arllo(Ce-C10), donde los grupos heteroarilo, heterocicloalquilo y arilo estdn
opcionalmente sustituidos con uno a tres halo, alqullo{C1-Cs), alquil(C-Ce)-CO-
NH-, alcoxi(C-Cg)-CO-NH-, alquil{C-Cg)-CO-NH-alqullo{C,-Ce), alcoxi(Cy-Ce)-
CO-NH-alquilo{C-C), alcoxi(C1-Co)-CO-NH-alcoxi(C+-Ca), carboxi,
carboxialquio(C4-Cs),  carboxialcoxi(C:-Cs),  benciloxicarbonilalcoxi(Ci-Ca),
alcoxi(C1-Ce)ecarbonil-alcoxi(Cy-Ce), arllo{Ce-C1o), amino, aminoalquilo(Cy-Ca),
alcoxi{C1-Ce)-carbonilamino, aril(Ce-C1¢)-alcoxi(C1-Cg)-carbonilamino, alquil(C;-
Ce)-amino, (aiquil(C-Ce))eamino, alquil(C,-Ce)-amino-alquilo(C-Cs), (alquil(Cs-
Ce))28mino-alquilo(C4-Cq), hidroxi, alcoxi(C,-Cs), carboxi, carboxiaiqullo(C1-Ce).
alcoxi(C,-Ce)-carbonilo, alcoxi(C1-Ce)carbonil-alquilo(Ci-Ce), alcoxi(Cy-Ce)-CO-
NH-, alquil(C1-Ce)-CO-NH-, clano, heterocicloalquilo{Cs-Ce), amino-CO-NM-,
alquilC1-Ce)-amino-CO-NH-, (alquil(Cy-Ce))28mino-CO-NH-, aril(Ce-C1o)-amino-
CO-NH-, heteroaril(Cs-Cq)-amino-CO-NH-, alquil(C1-Ce)-amino-CO-NH-
alquilo(Cy-Ce), (alquil{C;-Ce))2amino-CO-NM-alquilo{C-Cs), aril(Cs-C1o)-amino-
CO-NH-alqullo(C+-Ce), heteroaril(Cs-Cg)-amino-CO-NH-alquilo(C,-Cs), alquil(C,-
Ce)-sulfonlio, alquil(C,-Ce)sulfonilamino, alquil(C,-Ce)sulfonilamino-alquilo(C,-
Ce), arll(Ce-Cio)sulfonilo, arl{(Ce-Cio)sulfonilamino, aril(Cs-C1o)sulfonilamino-
alquilo(C,-Ce), alquil(C-Ce)sulfonilamino, alquil(Cy-Ce)sulfonilamino-alquilo{C;-
Ca), heteroarilo(Cs-Cq) 0 heterocicloalquilo(C2-Cy);
eficaz en el tratamiento de tal afeccién.
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7. Un procedimiento para tratar o prevenir el rechazo crénico de transplante
de Utero en un mamifero, incluyendo un ser humano que comprende
administrar a dicho mamifero una cantidad de un compuesto de férmula

R' R
S
&

N

o la sal farmacéuticamente aceptable del mismo; en la que

R' es un grupo de férmula
R5
4

L

enlaqueyes0,102;

R* se selecciona entre el grupo compuesto por hidrégeno, alquilo{C1-Cq),
alquil{C+-Ce)-sulfonlio, alquenilo(CrCs), alquinilo(C-Cs), donde los grupos
alquilo, alquenilo y alquinilo estdn opcionaimente sustituidos con deuterio,
hidroxi, amino, trifiuorometilo, alcoxi(C-Cy), aclioxi(C-Ce), alquil{(C,-Cs)-amino,
{alquii(C+-Ce))2amino, clano, nitro, alquenilo{CCe), alquinlio{Cz-Ce) 0 acil(Cy-
Ce)-amino; o R* es cicloalquilo(Cs-Cio), donde el grupo cicloalquilo estd
opcionaimente sustituido con deuterio, hidroxi, amino, triflucrometfio, aciloxi(C+-
Ce), acil{Cy-Ce)-amino, alquil(C-Ce)-amino (alquil(Ci-Ce)).amino, ciano,
cianoalquilo(Cy-Cg), trifluorometil-alquilo{C1-Ce), nitro, nitroalquilo{C+-Cg) ©
acil(C4-Ce)-amino.



A
s, W

R® es heterocicioalquilo(C2-Cs) donde los grupos heterocicloalquilo
deben estar sustituidos con uno a cinco carboxi, ciano, amino, deuterio, hidroxi,
alquilo(C1-Cg),  alcoxi(C1-Ce), halo, acilo(Ci-Ce), alqull{C+-Ce)-amino,
aminoalquilo{C+-Ce), alcoxi(C1-Ce)-CO-NH, alquli{C1-Ce)-amino-CO-,

5 alquenilo{C2-Cq), alquinlio(C2-Ce), alquil(C1-Ce)-amino, aminoalquilo{C;-Ce),
hidroxialquilo(C1-Ca), alcoxl(C1-Ce)-alquilo{C1-Cs), aciloxi(C-Ca)-alquilo(C1-Ca),
nitro, cianoalquilo{C1-Ce), haloalquilo{C-Cg), nitroalquilo(C,-Ce), triflucrometilo,
trifluorometilalquilo{C4-Ce), aciC1-Ce)-amino, acil-(C1-Ce)-amino-alquilo(Cy-Ce),
alcoxi{C1-Ce)-acil(C1-Ce)-amino, aminoacilo{C+-Ce), aminoacil(C,-Cs)-alquilo{C-

10 Cg),  alquil(Cy-Ce)-aminoacilo(C4-Ce), (alquli(C+-Ce))2amino-aclio(Cq-Ca),
R'*R'*N-CO-0O-, R'SR'*N-CO-alquilo{C1-Ce), alquil(C1-Cg)-S(O)m,
R'R'®*NS(O)m. R'SR'®NS(O)m alquilo{Ci-Ce), R'®S{O)mR™®N, R'°S(O)mR'N
alquilo(C;-Ce) donde m es 0, 1 0 2 y cada uno de R'" y R'" se selecciona
independientemente entre hidrégeno o alquilo(C+-Cs); 0 un grupo de ia férmula

Ja R"
SN
X ey (Qc/ o; .4

is il
enlaqueaes0,1,2 3,04
cada uno de b, ¢, e, f, y g as Independientemente 0 0 1;
des0,1,.2,03;
X a8 S(O), donde n es 0, 1, 0 2; oxigeno, carbonllo o —C(=N-ciano)-;
20 Y es S{O),dondenes 0, 1,0 2; o carbonilo; y
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Z es carbonilo, C(0)O-, C(O)NR- 0 S(O)adonde nes 0, 1,0 2;

Cada uno de R?, R’, R®, R%, R™ y R'! se selecciona independientemente
entre el grupo consistente en hidrégeno o alquilo(C:-Ces) opcionalmente
sustituldo con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C:-Cs), acil(Ci-
Ce)-amino, alquil{C-Cg)-amino, (alquil(C1-Ce))2amino, ciano, cianoalquilo{C;-
Co), trifluorometilaiquilo(C+-Ca), nitro, nitroalquilo(C4-Ce) 0 acili{C4-Ce)-amino;

R'? es carboxi, ciano, amino, oxo, deuterio, hidroxi, trifluorometilo,
alquilo(C+-Cs), trifluorometilalquilo{C-Ce), alcoxi(C1-Ce), halo, acilo{C,-Ce),
alquil{C¢-Ce)-amino, (alquil{(Cy-Ce))2amino, aminoalquilo(C:-Ce), alcoxi{Ci-Ce)-
CO-NH, alquil(Ci-Cg)amino-CO-, alqueniio(C2-Ce), alquinllo(C2-Ce), alquil{Cy-
Ce)-amino, hidroxialquilo(Cy-Ce), alcoxi(Ci-Cs)-alquilo(C1-Cg), aciloxi(C,-Cs)-
alquilo{C1-Cg), nitro, cianoalquilo{(C,-Ce). haloalquiio{(Cy-Ce), nitroalquilo(C1-Cs),
trifluorometilo, trifluorometilalquilo(C,-Cs), acil(C1-Ce)-amino, acil(Cy-Ce)-amino-
alquilo(C4-Ce), alcoxi(C-Cs)-acil(C+-Cg)-amino, aminoacilo(C1-Co),
aminoacil{C1-Cs)-alquilo(C1-Ce), aiquii(Ci-Ce)-amino-acilo{(C-Ce), (alquil{C,-
Ce)).amino-acilo(Cy-Cs), R'*R"N-CO-O-, R**R'"N-CO-alquilo(C1-Ce),
A'C(O)NH, R'*OC(O)NH, R'®*NHC(O)NH, alqui(C;-Cg)-S(O)m, alquil(C:-Ce)-
S(O)m-alquilo{C1-Ce), R'® R"NS(O)m, R R'*NS(O)m-alquilo{C-Cs), R'*S(O)m
R'®N, R"*S(0O)nR'°\-alquilo(C,-Ce) donde m ea 0, 1 0 2 y cada uno de R y R'®
88 selecciona independientemente entre hidrdgeno o alquilo(C,-Ce);

Cada uno de R? y R® se selecciona independienterente entre el grupo
compuesto por hidrégeno, deuterio, amino, halo, hidroxi, nitro, carboxi,
alquenlio(C,-Cs), alquinilo{Ca-Cs), trifluorometlio, trifluorometoxi, alquilo(C1-Ca),
alcoxi(C,-Ce), cicloalquilo(C3-C1o) donde los grupos alquilo, alcoxi o cicloalquilo
estan opcionalmente sustituidos con uno a tres grupos seleccionados entre

H
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halo, hidroxi, carboxi, aminoalquil(C,-Ce)-tio, alquil(C,-Ce)-amino, (alquil(C,-
Ce))2amino, heteroarilo{Cs-Ce), heterocicloalquilo{(C-Cy), cicloalquilo(Cs-Ce) 0
arllo{Ce-C10); 0 cada uno de R? y R? son independlentemente cicloalquilo{Ca-
Cio), cicloalcoxi{C3-C1o), alquil(C4-Ce)-amino, (alquil(Cy-Ce))zamino, aril(Ce-Cio)-
amino, alquil(C1-Ce)-tlo, aril{Ce-Cio)-tio, alquil{C-Cg)-sulfinilo, aril(Ce-C1a)-
sulfinilo, alquil(C1-Ce)-sulfonilo, arll{Cs-C1o)-sulfonilo, acilo(C1-Cs), alcoxi(C-Ce)-
CO-NH-, alquil(C-Ce)-amino-CO-, heteroarilo(Cs-Cg), heterocicloalquilo(C2-Cq)
o arilo(Ce-C10), donde los grupos heteroarilo, heterocicioalqullo y arilo estdn
opcionalmente sustituidos con uno a tres halo, alquilo{(C-Ce), alquil{(C1-Ce)-CO-
NH-, alcoxi(C1-Ce)-CO-NH-, alqull{C4-Cq)-CO-NH-alquilo(C+-Ce), alcoxi(C1-Ce)-
CO-NH-alquilo(C4-Ce), alcox|(C1-Cg)-CO-NH-alcoxi(C1-Ce), carboxi,
carboxialquilo{C1-Ce), carboxialcoxi(Ci-Ce),  benclloxicarbonilalcoxi(C1-Ce),
alcoxi(C4-Ce)carbonil-alcoxi(C+-Cs), arilo(Ce-C1o), amino, aminoalquilo(C-Co),
alcoxi{C,-Ce)-carbonilamino, aril(Ces-C1o)-alcoxi{C,-Cg)-carbonilamino, alquil(C;-
Ce)-amino, (alquil(C1-Cs))2amino, alquil(C1-Ca)-amino-alquilo(Ci-Ce), (alquil{Cs-
Ce))2amino-alquilo(C+-Ce), hidroxi, alcoxl(C4-Ce), carboxi, carboxialquilo(C-Ce),
alcoxi{C4-Ce)-carbonilo, alcoxi(C1-Ce)carbonil-alquilo{C1-Cq), alcoxi(C1-Ce)-CO-
NH-, alquil(C+-Ce)-CO-NH-, ciano, heterocicloalquilo{Cs-Cg), amino-CO-NH-,
alquil(Cy-Ce)-amino-CO-NH-, (alquil{C+-Ce))2amino-CO-NH-, aril{Ce-C10)-amino-
CO-NH-, heteroaril{Cs-Ce)-amino-CO-NH-, alquil{C-Cs)-amino-CO-NH-
alquilo(C1-Ce), (alquil(C1-Ce))2amino-CO-NH-alquilo(C1-Cg), aril(Ce-C1o)-amino-
CO-NH-alquilo{C1-Ce), heteroaril(Cs-Ce)-amino-CO-NH-alquilo(C1-Ce), alquil{C;-
Ca)-sulfonilo, alquil{(C4-Ce)sulfonilamino, alquil(C,-Ce)sulfonilamino-alquilo(C-
Cs), arl{Ce-Cio)sulfonilo, aril(Ce-Cio)sutfonilamino, aril(Ce-Cio)sulfonilamino-
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alquilo(C4-Ce), alqull(C,-Ce)sulfoniiamino, alquil(C+-Ce)sulfonilamino-alquilo(C+-
Ca), heteroarilo{Cs-Cg) 0 heterocicloalquilo(C2-Cs);
eficaz en ol tratamiento de tal afeccion.

8. Un procedimiento para tratar o prevenir el rechazo crénico de fransplante
de articulaciones en un mamifero, inciuyendo un ser humano que comprende

administrar a dicho mamifero una cantidad de un compuasto de férmula

R g2
DS
P
N
o la sal farmacéuticamente aceptable del mismo; en la que
R’ es un grupo de férmula
R
/
R N~ CHay

du

enlaqueyes0,102;

R* se selecciona entre el grupo compuesto por hidrégeno, alqullo(C-Ce),
alquil{C,-Ce)-sulfonilo, alquenilo(Cz-Ce), alquinilo{C2-Ce), donde los grupos
alquilo, alquenilo y alquinilo estdn opcionalmente sustituidos con deuterio,
hidroxi, amino, trifluorometilo, alcoxi(C,-Cs), aciloxi{C4-Ce), alquil(C4-Cs)-amino,
(alquil(C+-Ce))2amino, ciano, nitro, alquenilo(C2-Ce), alquinilo{Cz-Ce) 0 acil(C;-
Ce)-amino; 0 R* es cicloalquilo(Cy-Cio), donde el grupo cicloalquilo estd
opcionalmente sustituido con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C+-
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Ce), acil(Ci-Ce)-amino, alquil(C+-Ce)-amino  (alquil(C1-Ce))eamino, ciano,
cianoalquilo(Cy-Cs), trifiuorometil-alquilo(C1-Cq), nitro, nitroalquiio{Cy-Cs) ©
acll(C,-Cg)-amino.

R® es heterocicloalquilo(C2-Cy) donde los grupos heterocicioalquilo
deben estar sustituidos con uno a cinco carboxi, clano, amino, deuterio, hidrox,
alquilo{Cy-Ce), alcoxi(Ci-Ce), halo, acilo{Cy-Cs), alquil(C1-Ce)-amino,
aminoalquilo(C4-Ce), alcoxi(C4-Cg)-CO-NH, alquil(C,-Cs)-amino-CO-,
alquenilo(C2-Cg), alquinito(C-Cg), alquil(Cs-Ce)-amino, aminoalquilo(Ci-Ca),
hidroxialquilo{C1-Cs), alcoxi(C1-Ce)-alquilo(C+-Ce), aciloxi(C-Ce)-alquilo{C1-Cs).
nitro, cianoalquilo(C+-Cs), haloalquilo{C;-Cs). nitroaiquilo(C+-Ce), trifluoromaetilo,
trifluorometilalquilo{C4-Ce), acil{C;-Ce)-amino, acil-(C4-Cs)-amino-alquilo{C-Ce),
alcoxi(C-Cq)-acil(C1-Ce)-amino, aminoaclio{C-Ce), aminoacil(C,-Ce)-alquito(C;-
Ce), alquii{C,-Cs)-aminoacilo(C1-Ce), (alquil{C1-Ce))28mino-acilo{C,-Ce),
R'SR'N-CO-0-, R'*R"N-CO-alquilo{C1-Ca), alquil{Cy-Ce)-S(O)m,
R'®R'NS(O)n, R™R''NS(O)n alqulio(C1-Cs), R™S(O)wR'N, R'*S(O)nR'*N
alquilo{C1-Ce) donde m es 0, 1 0 2 y cada uno de R'® y R' se selecclona
independientemente entre hidrdgeno o alquilo{C,-Cs); 0 un grupo de la férmula

PNy
(cR'R' . (f N

enlaqueaesO, 1,2 3,04,

cadaunodeb, ¢, 6, f, y g s independientemente 0 0 1;
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des0,1,2,03;

X es S(O), donde n es 0, 1, 0 2; oxigeno, carbonilo o —C(=N-c|ano)-;
Y e3 S(O)n donde n es 0, 1, 0 2; o carbonilo; y

Z es carbonilo, C(Q)O-, C(O)NR- 0 S(O), dondenes 0, 1,0 2;

Cada uno de R®%, R’, R®, R®, R y R"! se selacclona independientemente
entre el grupo consistente en hidrégeno o alquilo{Ci-Cs) opcionalmente
sustituldo con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C1-Ce), acll(C,-
Ce)-amino, alqull(C+-Ce)-amino, (alquil(C1-Ce))2amino, ciano, clanoalquilo(C;-
Ce), trifluorometilaiquilo(C+-Ce), nitro, nitroalquilo{C4-Ce) 0 acil(C1-Ce)-amino;

R'? es carboxl, ciano, amino, oxo, deuterlo, hidroxi, trifluorometilo,
alquilo(C-Ce), trifluorometilaiquilo{C+-Ce), alcoxi(C1-Cs), halo, aciio{C,-Cs),
alquil(C¢-Cs)-amino, (alquil(C1-Ce)).amino, aminoaiquilo(C1-Cs), alcoxi(C1-Ce)-
CO-NH, alquil(Cy-Cs)amino-CO-, alquenilo{Ce-Ce), alquinilo{Cz-Ce), alquii(C;-
Ce)-amino, hidroxialquilo(Ci-Ce), alcoxi(C1-Ce)-alquilo(C1-Ce), aciloxi(C1-Ca)-
alquilo(C4-Ce), nitro, ciancalquilo{C+-Cs), haloalquilo(Cy-Cg), nitroalquilo(C,-Ce),
triflucrometilo, trifluorometilalquilo{C4-Cs), acil{C-Cs)-amino, acil(C1-Ca)-amino-
alquilo{C1-Ca), alcoxi(C4-Ce)-acil(C1-Ce)-amino, aminoacilo(Cy-Ce),
aminoacll(C1-Ce)-alquilo(C4-Ce), alquil(C+-Ce)-amino-acilo(C,-Ce), (alquil(C,-
Ce))2amino-acilo(C1-Ca), R'*R'*N-CO-O-, R'SR'*N-CO-alquilo(C;-Ce),
R"C(O)NH, R'OC(O)NH, R™NHC(O)NH, alquil(Ci-Ce)-S(O)m. alquil(C1-Ce)-
S(O)m-alquilo{C4-Ce), R'® R NS(O)m, R'® R'*NS(O)m-alquilo(C1-Cs), R'*S(O)m
RN, R'5S(0)nR'®N-alquilo(C1-Ce) donde m es 0, 1 0 2 y cada uno de R'S y R"®
so selecciona independientemente entre hidrégeno o alquilo(C4-Ce);

Cada uno de R? y R? se selecciona independientemente entre el grupo
compuesto por hidrégeno, deuterio, amino, halo, hidroxi, nitro, carboxi,
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aiquenilo(Cz-Ce), alquinilo{C2-Cs), trifluorometilo, trifluorometoxi, alquilo(C-Ce),
alcoxi(C+-Cs), cicioalqulio(Ca-C1o) donde los grupos alquilo, aicoxi o cicloalquilo
estan opcionalmente sustituldos con uno a ires grupos seleccionados entre
halo, hidroxi, carboxi, aminoalquil(C-Ce)-tio, alquil(Cy-Ce)-amino, (alquil(Cs-
Ce))zamino, heteroarilo(Cs-Ce), heterocicioalquilo{C2-Co), cicloalquilo(Cs-Cs) 0
arilo(Ce-C10); 0 cada uno de R? y R? son independientemente clcloalquilo(Cs-
C10), cicloalcoxi(Cs-C1o), alquil(Cy-Ce)-amino, (alquil(Cy-Ce))2amino, aril{Ce-C1o)-
amino, alquil{(C,-Ce)-tio, aril{Ce-Cio)-tlo, alqui{Ci-Ce)-sulfinllo, aril{CeC1o)-
sulfinilo, alquil(C,-Cqe)-sulfonito, arll(Cs-C10)-sulfonilo, acilo(C-Ce), alcoxi(C1-Ce)-
CO-NH-, alquil(C+-Ce)-amino-CO-, heteroarllo{Cs-Cs), heterocicloalquilo(C2-Cg)
o arilo(Ce-C10), donde los grupos heteroariio, heterocicioalquilo y arilo estan
opcionaimente sustituidos con uno a tres halo, alquilo(C1-Ce), alquil(C1-Ce)-CO-
NH-, alcoxi(C4-Ce)-CO-NH-, alquli{C;-Ce)-CO-NH-alquilo(C+-Ce), alcoxi(C1-Ce)-
CO-NH-alquilo(C1-Ce), alcoxi(C1-Ce)-CO-NH-alcoxi(Cy-Ce), carboxi,
carboxialquilo{C1-Ce),  carboxialcoxi(Ci-Cs), benciloxicarbonilaleoxi(C1-Cg),
alcoxi{C,-Ce)carbonilo-alcoxi(Cy-Ce), arilo(Ce-C1o), amino, aminoalquilo{C1-Ce),
alcoxi(C1-Ce)-carbonilamino, aril{Ce-C10)-alcoxi(C+-Ce)-carbonilamino, alquil{C-
Ce)-amino, (alquil(C-Ce))2amino, alquil(C,-Ce)-amino-alquilo(C-Cy), (alquil(C+-
Cq))2amino-alquilo{C4-Ce), hidroxi, alcoxi(Cy-Ce), carboxi, carboxialquilo(C-Ce),
alcoxi(Cy-Ce)-carbonilo, alcoxi(C;-Ce)carbonil-alquilo(C;-Cs), alcoxi(Cy-Cg)-CO-
NH-, alquil(C4-Ce)-CO-NH-, ciano, heterocicloalquilo(Cs-Cg), amino-CO-NM-,
algquil(C4-Ca)-amino-CO-NH-, (alquil(C1-Ce))2amino-CO-NH-, aril(Ce-C1o)-amino-

N

46

CO-NH-, heteroaril{Cs-Cg)-amino-CO-NH-, alquil(Cy-Cs)-amino-CO-NH-

alquilo(C1-Ce), (alquil(C1-Ca))2amino-CO-NH-alquilo{C-Cg), ani(Ce-Cio)-amino-
CO-NH-alquilo(C4-Cs), heteroaril{(Cs-Co)-amino-CO-NH-alquilo(C1-Ce), alquil(C+-
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Ce)-sulfonilo, alquil{C4-Cg)sulfonilamino, alquil(C,-Ce)sulfonilamino-alquilo{C;-
Ce), aril(Ce-Cio)sulfonilo, aril{Ce-Cio)sulfonilamino, aril{Ce-Cio)sulfonilamino-
alquilo(C1-Ce), alquil(Cs-Ce)sulfonilamino, alquil(C1-Cs)sulfonilamino-alquilo(C;-
Ca), heteroarllo(Cs-Co) 0 heterocicloalquilo{Cz-Co);

eficaz en el tratamiento de tal afeccién.

9. Un procedimiento para tratar o prevenir el rechazo crénico de transplante
de médula ésea en un mamifero, incluyendo un ser humano que comprende
administrar a dicho mamifero una cantidad de un compuesto de férmula

R'" R
RN
oo

o la sal farmacéuticamente aceptable del mismo; en la que
R' es un grupo de férmula

Rﬁ
R‘\ N/(Cﬁz),
d

enlaqueyes(,102;

R* se selecciona entre el grupo compuesto por hidrégeno, aiquilo{C1-Ce),
alquil(C,-Ce)-sulfonilo, alguenilo{(C2-Ce), alquinilo(C2-Ce), donde los grupos
alquilo, alquenlio y alquinilo estdn opcionalmente sustituidos con deuterio,
hidroxi, amino, trifluorometilo, alcoxi(Cy-Cs), aclloxi(C1-Cs), alquil(C1-Ce)-amino,
(alquil(C-Ce))2amino, clano, nitro, alquenilo(C2-Ce), alquiniio{(Cz-Ce) 0 aci(Cs-
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Ce)-amino; o R* es cicloalquilo(Cs-Cio), donde el grupo cicloalquilo estd
opcionaimente sustituido con deuterlo, hidroxi, amino, trifluorometilo, aciloxi(C,-
Ce), acil{C1-Ce)-amino, alquil{C:-Cs)-amino (alquil{C1-Cs))2amino, ciano,
clanoalqullo{C+-Cs), trifluorometil-alquilo(C1-Ce), nitro, nitroaiquilo{C-Cs) 0
acli(Cy-Ce)-amino.

R® es heterocicloalquilo(C2-Ce) donde los grupos heterocicloalquilo
deben estar sustituidos con uno a cinco carboxi, ciano, amino, deuterio, hidroxi,
alquilo(Ci-Cg), alcoxi(Ci-Ce), halo, acilo{Cy-Ce), alquil(C1-Ce)-amino,
aminoalquilo(C1-Ce), alcoxi(C1-Ce)-CO-NH, alquil(C+-Ce)-amino-CO-,
alquenilo(C2-Ce), alquinilo{C2-Ce), alqull(C1-Ce)-amino, aminoalquilo(C,-Cq),
hidroxialquilo{C1-Ca), alcoxi(C4-Ce)-alquilo(C1-Ce), aciloxi(C1-Ca)-alquilo(C1-Ca),
nitro, clanoalquilo{C;-Ce), haloalquilo{C1-Ce), nitroalquilo(C1-Ce), trifluorometilo,
trifluorometilalquilo(C-Ge), acil{Cy-Ce)-amino, acil-(C:-Ce)-amino-alquilo{C4-Cs),
alcoxi(C1-Ce)-acil(C1-Ce)-amino, aminoaclio{C1-Cs), aminoacil{(C;-Ce)-alquilo{C-
Ce).  alquil(Ci-Co)-aminoacilo(C1-Ce),  (alquil{C+-Cs))2amino-acilo(C+-Ce),
R'R'*N-CO-O-, R'SR'*N-CO-alquilo(C1-Ca), alquil (C1-Ce)-S(O)m.
R¥R'*NS(O)m, R'R'®NS(O)m alquilo(C1-Ce), R'®S(O)nR'®N, R'SS(O)mR'™N
alquilo{C1-Ce) donde m @5 0, 1 0 2 y cada uno de R y R' se selecciona
independientemente entre hidrégeno o alqullo{C1-Ce); 0 un grupo de la férmuia
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cadaunodeb, ¢, 8, f, y g es independientemente 0 o 1;
des0,1,2,03;

X as S(0O), donde n es 0, 1, 0 2; oxigeno, carbonilo 0 -C(=N-clano)-;
Y es S(O), donde nes 0, 1, 0 2; o carbonilo; y

Z s carbonilo, C(0)0-, C(O)NR- 0 S(O),dondenes 0, 1,0 2;

Cada uno de R®, R7, R®, R% R'°y R"! se selecciona independientemente
entre el grupo consistente en hidrégeno o alquillo(C:-Ce) opcionalmente
sustituido con deuterio, hidroxi, amino, trifluorometilo, acllox(C4-Cs), acil{Cs-
Ce)-amino, alqull{(C,-Ce)-amino, (alquil{C1-Ce))2amino, ciano, ciancalquilo(C,-
Ca), trifluorometilalqullo{C1-Ce), nitro, nitroaiquilo(C1-Ce) 0 &cil(C1-Cs)-amino;

R'2 es carboxi, ciano, amino, oxo, deuterio, hidroxi, trifluorometilo,
alquilo(C1-Cs), trifluorometilalquilo(C-Cs), alcoxi(Ci-Ce), halo, aciio(Cy-Ca),
alquili{C4-Cg)-amino, (alquil (C1-Ce))2amino, aminoalquilo{C-Cs), alcoxi(C1-Ce)-
CO-NH, alquil(C-Ce)amino-CO-, alquenilo{Ca-Cs), alquinlio{(C=-Cs), alquil(C-
Ce)-amino, hidroxialquilo{C1-Ce), aicoxi(C1-Cs)-alquilo(C1-Ce), aciloxi(Cy-Ce)-
alquilo(C1-Ce), nitro, cianocalquilo{C1-Cs), haloalquilo{Cs-Ce), nitroalquilo(C;-Ce),
trifluorometilo, trifluorometilalquilo(C1-Ce), acll(C1-Ce)-amino, acil(Cy-Ce)-amino-
alquilo(C1-Cs), alcoxi(C1-Ce)-acil(C1-Ce)-amino, aminoacilo(C1-Ce),
aminoacil(C1-Cs)-alquilo(C1-Ce),  alquil(C1-Ce)-amino-acilo(Cs-Ce),  (alquil{C;-
Ca))amino-aciio(C1-Ce), R'R'*N-CO-O-, R'*R'*N-CO-alquilo{C1-Ca),
R'SC(O)NH, R™OC(O)NH, R'*NHC(O)NH, alquil{Cy-Cg)-S(O)m, alquil{C:-Ce)-
S(O)m-alquilo{C1-Ca), R'® R'*NS(O)m, R'® R'*NS(O)m-alquilo(C1-Ce), R'*S(O)m
R'N, R'*S(0)nR"®N-alquilo{C-Ce) donde m es 0, 1 0 2 y cada uno de R'* y R
se selecciona independientemente entre hidrégeno o alquilo{C1-Ce);

enlaqueass0, 1,2 3,04;
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Cada uno de R? y R® se selecciona independlentemente entre el grupo
compuesto por hidrégeno, deuterio, amino, halo, hidroxi, nitro, carboxi,
alquenilo{C2-Ce), alquinilo(C2-Cg), trifluorometilo, trifluorometoxi, alquilo{C-Ce),
alecoxi(C+-Cq), cicloalquilo(C3-C1o) donde ios grupos aiquilo, alcoxi o cicloalquilo
estdn opcionalmente sustituidos con uno a tres grupos seleccionados entre
halo, hidroxi, carboxi, aminoalquii{(Cy-Cs)-tio, alquil(C-Ce)-amino, (alquil(C;-
Ce))z8mino, heteroarilo{(Cs-Cg), heterocicloalquilo{(C2-Cs), cicloalqulio(Cs-Cy) 0
arilo(Ce-C1o); 0 cada uno de R? y R? son independientemente cicloalquilo{Cs-
C1o), cicloalcoxi(Cs-C1o), alquil{C1-Ce)-amino, (alquil(Cy-Cs))2amino, aril(Ce-C1o)-
amino, alquil{Cy-Ce)-tio, aril(Ce-Cio)-tio, alquil{Ci-Ce)-sulfinilo, aril{Ceg-Cio)-
sulfinilo, alquil(C1-Cg)-sulfonilo, aril(Ce-C10)-sulfonilo, acilo(C-Cs), alcoxi(C1-Ca)-
CO-NH-, alquil(C4-Ce)-amino-CO-, heteroarilo(Cs-Cg), heterocicloalquilo(C2>-Cg)
o arllo(Ce-C10), donde los grupos heteroarlio, heterocicloaiquilo y ardlo estan
opcionalmente sustituidos con uno a tres halo, alquilo(C,-Cg), alquil{C-Ce)-CO-
NH-, alcoxi(Cy-Ce)-CO-NH-, alquil(C1-Ce)-CO-NH-alquilo{C1-Cs), alcoxi(C+-Ce)-
CO-NH-alqulio(C4-Co), alcoxi(C1-Ca)-CO-NH-alcoxi(C1-Ce), carboxl,
carboxlalqullo{C-Ce), carboxlalcoxi(C1-Ce),  benclloxicarbonilalcoxi(C1-Ca),
alcaxi(C1-Ce)carbonil-alcoxi(C1-Cs), arilo(Ce-C1o), amino, aminoaiquilo(C,-Ca),
alcoxi(C1-Cy)-carbonilamino, arl{Ce-C1o)-alcox(C+-Ce)-carbonilamino, alquil(C-
Ce)-amino, (alquit(C1-Ce))amino, alquil{C:-Ce)-amino-alquilo(C1-Ce), (alquil(C;-
Cs))2amino-alquilo(C4-Ce), hidroxd, alcoxi(C;-Ce), carboxi, carboxialquilo{(C1-Ca),
alcox|{(Cy-Cg)-carbonilo, alcoxi(C-Ce)carbonil-alquilo(Cy-Cg), alcoxi(C1-Ce)-CO-
NH-, alquil{C-Ce)-CO-NH-, ciano, heterocicloalquilo{Cs-Cg), amino-CO-NH-,
alquil(C-Ce)-amino-CO-NH-, (alquil(C1-Ce))2amino-CO-NH-, aril(Ce-C10)-amino-
CO-NH-,  heteroarll(Cs-Ce)-amino-CO-NH-,  alquil(C-Ce)-amino-CO-NH-
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alquilo{C4-Ce), (alquil(C1-Ce))2amino-CO-NH-alquilo(C+1-Ce), aril{Ce-C1o)-amino-
CO-NH-alqullo(C1-Ce), heteroaril(Cs-Cg)-amino-CO-NH-alquilo(C1-Ce), alquil(Cy-
Ce)-sulfonilo, alquil(C,-Cs)sulfonilamino, alquil(C4-Ce)sulfonilamino-alquilo{C;-
Ce), anl(Ce-Cio)sulfonilo, aril(Cs-Cio)sultonilamino, aril(Ce-C1o)sulfonilamino-
alquilo(C+-Ce), alquil(C1-Ce)sulfonilamino, alquil(C+-Ce)sulfonilamino-alquilo(C+-
Ce), heteroarilo(Cs-Cg) 0 heterocicloaiquilo(C2-Cy):

eficaz en el tratamiento de tal afeccion.

10. Un procedimiento para tratar o prevenir el rechazo crénico de transplante
de extremidades en un mamifero, incluyendo un ser humano que comprende
administrar a dicho mamifero una cantidad de un compuesto de férmula

R' R?
-

o la sal farmacéuticamente aceptable del mismo; en la que
R' es un grupo de férmula

R®
7
R‘\N/(CHz)y

L

enlaqueyes0,102;

R* se selecciona entre el grupo compuesto por hidrégeno, alquilo{C;-Ce),
alquil(C,-Ce)-sulfonilo, alquenilo{Cz-Ce), alquinilo{C2>-Cs), donde los grupos
alquilo, alquenilo y alquinllo estan opcionalmente sustituidos con deuterlo,
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hidroxi, amino, triflucrometilo, alcoxi(C+-Cs), aclloxi(C1-Ce), alquil{C1-Ca)-amino,
(alquil{C1-Ce))2amino, clano, nitro, alquenilo{C=-Cs), alquinilo(Cz-Ce) 0 acil(C,-
Ce)-amino; o R* es cicloalquilo{Cs-C1), donde el grupo cicloalquilo esti
opclonaimente sustituido con deuterlo, hidroxi, amino, triflucrometilo, aciloxi(C+-
Ce), acl{C+-Ce)-amino, alquil(C+-Ce)-amino (alquil(C,-Ce))eamino, ciano,
cianoalquilo{C+-Ce), trifluorometil-alquilo(C,-Cs), nitro, nitroalquilo{(C1-Cs) ©
atil{C4-Ce)-amino.

R® es heterocicloalquilo(Cz-Ce) donde los grupos heterocicloalquilo
deben estar sustituidos con uno a cinco carboxl, ciano, amino, deuterio, hidroxi,
alquilo(C4-Cq), alcoxi(C1-Ce), halo, aclio{C,-Ce),  alquil{C;-Cs)-amino,
aminoalquilo(C1-Ce), alcoxi(C1-Ce)-CO-NH, alquil(C4-Ce)-amino-CO-,
alquenlio(C2-Ce), alquinilo{Cz-Ce), alquil(C1-Ce)-amino, aminoalquilo(C;-Ce),
hidroxialquilo{(C1-Ce), alcoxi(C1-Ce)-alquilo(C4-Cs), aciloxi(C1-Ca)-alquilo(C+-Ce),
nitro, cianoaiquilo{C4-Cs), haloalquilo{C:-Ce), nitroalquilo{Ci-Cs), trifluorometilo,
trifluorometiialquilo(C+-Cs), acil{Cy-Cs)-amino, acil-(C41-Ce)-amino-aiquilo{(C1-C),
alcoxi{C4-Cs)-acll(C1-Ce)-amino, aminoacilo{C-Ce), aminoacil(C,-Ce)-alquilo(C;-
Ca), alquil(C+-Ce)-aminoacilo(C-Ce), (alquil(C4-Ca))2amino-acilo(C1-Ca),
R'SR'*N-CO-O-, R'SR"N-CO-alquilo(C1-Ca), alquil(C-Ca)-S(O)m.
RR'NS(O)m, R'°R'®NS(O)m alquilo(Ci-Ce). R'*S(O)mR'™N, R¥S(O)nR'®N
alquilo(C1-Ce) donde m es 0, 1 0 2 y cada uno de R'® y R"™ se selecciona
independientemente entre hidrégeno o alquilo{C4-Ce); 0 un grupo de la férmula
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X g \(lf e

it
enlaqueaes0, 1,2, 3,04,
cada unodeb, ¢, e, f, y g es independientemente 0 o0 1;
des0,1,2,03;
X es S(0), donde n es 0, 1, 0 2; oxigeno, carbonilo o0 -C(=N-ciano)-;
Y o8 §(0), donde n es 0, 1, 0 2; o carbonilo; y
Z es carbonilo, C{0)O-, C(O)NR- o S{(O),dondenes 0, 1,0 2;

Cada uno de R®, R’, R®, R®, R" y R"" se selecciona independientemente
entre el grupo consistente en hidrégeno o alquilo(Cy-Ce) oOpcionaimente
sustituido con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C,-Cs), acil(C-
Ce)-amino, alqull{(C,-Ce)-amino, (alquil(C-Ce)).amino, ciano, cianoalquiio{C-
Coe), trifluorometilaiquilo{C4-Cs), nitro, nitroalqullo{C+-Cg) 0 acll{C,-Cs)-amino;

R™ es carboxl, ciano, amino, oxo, deuterlo, hidroxi, trifluorometiio,
alquilo(Cy-Ce), triflucrometilalquilo{C,-Ce), alcoxi(Cy-Ce), halo, aclio(C:-Ca),
alquil(C+-Ca)-amino, (alquil{(C;-Ca))eamino, aminoalquilo(C,-Ce), alcoxi(C(-Ce)-
CO-NH, alquil(Cy-Ce)amino-CQO-, alqueniio{C=-Ce), alquinilo{C=-Cs), alquil{C;-
Ca)-amino, hidroxialquilo{C-Ce), alcoxi(C4-Ce)-alquilo{C1-Ce), aciloxi(Ci-Ce)-
alquilo(C,-Ce), nitro, cianoalquilo{C1-Cs), haloalquilo(C+-Ce), nitroalquilo(C1-Ca),
trifluorometilo, trifluorometilalquilo(C1-Ce), aci(C1-Ce)-amino, aci(Cy-Ce)-amino-
alquilo(C-Ce), alcoxi(C1-Ce)-acll{C4-Ca)-amino, aminoacllo{C1-Ca),
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aminoacili(Cy-Ce)-alquilo(C1-Ce),  alquil(C4-Ce)-amino-aclio{C-Cs),  (alquil(Cs-
Ce))2amino-acilo(C-Ce), R'*R'®*N-CO-O-, R'SA'*N-CO-alquilo(C-Cs),
R'SC(O)NH, R'®OC(O)NH, R'SNHC(O)NH, alquil(C1-Ce)-S(O)m, alquil(Cy-Ce)-
S(O)m-alquilo{C1-Ce), R'® R™®*NS(O)m, R R'°®NS(O)n-2lquilo(C1-Cs), R'*S(O)m
R'®N, R"*S(O)mR'®*N-alquilo(C1-Ce) donde m es 0, 1 0 2 y cada uno de R'® y R'®
se selecclona independlentemente entre hidrégeno o alquilo{Cs-Ca);

Cada uno de R? y R? se selecciona independientemente entre el grupo
compuesto por hidrégeno, deuterio, amino, halo, hidroxi, nitro, carbox,
alquenilo{C2-Ce), akyuinilo(Cx-Ce), trifluorometilo, trifluorometoxi, alquilo(C-Ca),
alcoxi(C4-Ca), cicloalquilo(C3-C10) donde los grupos alquilo, alcoxi o cicloalquilo
estdn opcionaimente sustituidos con uno a ires grupos selecclonados entre
halo, hidroxi, carboxi, aminoalquil(C-Ce)-tlo, alquil{C,-Ce)-amino, (alquil{C,-
C.))zamino. heteroarilo(Cs-Cs), heterocicloalquilo(C=-Cs), cicloalquilo(Ca-Co) 0
arllo(Cs-C10); © cada uno de R? y R? son independientemente cicloalquilo(Cs-
Cio), cicloalcoxi(Cs-C1o), alquil(C-Ce)-amino, (alquil(Ci-Ce))2amino, aril{Ce-C1o)-
amino, alquil(Cy-Ce)-tio, aril(Ce-Cio)-tio, alquil(C1-Ce)-sulfinllo, aril(Cs-Cio)-
sulfinilo, alquil{(C1-Ce)-sulfonilo, aril(Ca-C1o)-sulfonilo, acilo{C1-Ca), alcox|(C1-Cs)-
CO-NH-, alquil(C4-Ce)-amino-CO-, heteroarilo(Cs-Cg), heterocicloalquilo{Cy-Co)
o arilo(Ce-C10), donde los grupos heteroarilo, heterocicioalquilo y arilo astan
opcionalmente sustituidos con uno a tres halo, alquilo{C,-Ce), alquil(C4-Ce)-CO-
NH-, alcoxi(C1-Ce)-CO-NH-, alquil{C1-Ce)-CO-NH-alquilo{C:-Ce), atcoxi(Cy-Ca)-
CO-NH-alquilo{C/-C), alcoxi(Cy-Ca)-CO-NH-aicox(C1-Ca), carboxi,
carboxialquilo(C-Ce), carboxlalcoxi(Ci-Ce), benciloxicarbonilalcoxi(C1-Ce),
alcoxi(C-Ce)carbonil-alcoxi(C1-Ce), arilo(Cs-Cio), amino, aminoalquilo(C1-Ca).
alcoxi(C1-Cg)-carbonitamino, aril{Cg-C10)-alcoxi(C-Cg)-carbonilamino, alquil{(C,-
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Ce)-amino, (alquil(C1-Ce))2amino, alquil{C-Ce)-amino-alquilo(Cs-Ce). (alquil(C-
Ca))2amino-alquilo{C4-Cs), hidroxd, alcoxi(C+-Cs), carboxl, carboxialquilo(Cy-Ca),
alcoxi(C4-Ce)-carbonilo, aleoxi(C-Ce)carbonil-alquilo(Cy-Cg), alcoxi(Cy-Ce)-CO-
NH-, alquil(Cy-Ce)-CO-NH-, clano, heterocicloaiquilo{Cs-Cg), amino-CO-NH-,
alquil(C,-Ce)-amino-CO-NH-, (alquil(C1-Cs)).amino-CO-NH-, aril(Ce-C1o)-amino-
CO-NH-,  heteroaril(Cs-Co)-amino-CO-NH-,  alquil(C-Ce)-amino-CO-NH-
alquilo{C1-Ce), (alquil{C1-Ce))2amino-CO-NH-alquilo{C1-Cs), aril(Cs-C1o)-amino-
CO-NH-alquilo{C1-Cy), heteroaril(Cs-Cs)-amino-CO-NH-alquilo(C-Ce), alquil(C:-
Ce)-sulfonlio, alquil(C4-Ce)sulfonllamino, alquil(C,-Ce)sulfonilamino-alquilo(C-
Ce), anl(Cs-Cio)sulfonilo, arll(Ce-Co)sulfonilamino, aril(Ce-Cio)sulfonilamino-
alquilo(C1-Ce), alquil(C1-Ce)sulfonilamino, alquil(C,-Ce)sutfonilamino-alqullo(C;-
Ce), hateroarilo{Cs-Ce) 0 heterocicloalquilo(C2-Co);
eficaz en el tratamiento de tal afeccién.

100

11.  Un procedimiento para tratar o prevenir el rechazo crénico de transplante
de cémea en un mamifero, incluyendo un ser humano que comprende

administrar a dicho mamifero una cantidad de un compuesto de férmula

R' g
"i:\Ral

o la sal farmacéuticamente aceptable del mismo; en la que

R' es un grupo de férmula
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RS
7
R‘\N,(CH,),

Lo

enlaqueyes0,102;

R* se selecciona entre el grupo compuesto por hidrégeno, alquilo(C1-Ce),
alquil(C4-Ce)-sulfonlio, alquenilo{Cx-Cs), aiquinilo(C>-Ce), donde los grupos
aiquilo, alquenlio y alquinilo estin opcionalmente sustituidos con deuterio,
hidroxi, amino, trifluorometilo, alcoxi(C-Cy), aclloxi(C-Cq), alquil(C1-Ce)-amino,
(alquil(C-Cs))2amino, ciano, nitro, alquenilo(C»-Ce), alquinilo{C2-Cs) 0 acil(Cy-
Ces)-amino; o R* es cicloalquilo{(Cy-Cyo), donde el grupo cicloalquilo esta
opclonalmente sustituldo con deuterio, hidroxi, amino, trifiuorometilo, aciloxi(C-
Ce), acil(Cy-Co)-amino, alquil(C,-Cs)-amino (alquil(C,-Cs))2amino, ciano,
cianocalqullo{C-Cs), trifluorometil-alquilo{C+-Ce), nitro, nitroalquilo(C+-Ce) 0
acil{C,-Cg)-amino.

R® es heterocicloalquilo(C-Ce) donde los grupos heterocicioalqullo
deben estar sustituidos con uno a cinco carboxi, clano, amino, deuterlo, hidroxi,
alquilo(C(-Ce).  alcoxi(Ci-Ce), halo, acllo(Ci-Ce), alquil(Cy-Ce)-amino,
aminoalquilo(C1-Ce), alcoxl{C,-Cs)-CO-NH, aiquil{(C4-Cs)-amino-CO-,
alquenilo{Co-Cs), alquinilo(Co-Ce), alqui(Cy-Ce)-amino, aminoalquiio(Ci-Ca),
hidroxialquilo(C1-Ce), alcoxi(C1-Ce)-alquilo(Cs-Ce), aciloxi(C1-Ce)-alquilo(C-Cs),
nitro, cianoalquilo(C1-Ce), haloalquilo{C4-Cs), nitroalquilo(C,-Ce), triflucrometilo,
trifiuorometilaiquilo(C+-Ce), acil{C-Ce)-amino, acll-(C,-Ce)-amino-alquilo(C+-Ce),
alcoxi(C,-Ce)-acil(C+-Ce)-amino, aminoacilo{C+-Cs), aminoacil{C+-Ce)-alquilo{C-
Ce),  alquil(Ci-Ce)-aminoacilo(C1-Ce),  (alquil{Cy-Cs))eamino-acilo(C;-Cs),
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R'SR'*N-CO-O-, R'*R'*N-CO-alquilo{C1-Ca), alquil(Cy-Ce)-S(O)m,
R'5R'NS(O)m, R'R'*NS(O)n alquilo(Ci-Cs), R'*S(O)mR™N, R'°S(O)mR'®N
alquilo(C¢-Ca) donde m es 0, 1 0 2 y cada uno de R y R'™ se selecclona
independientemente entre hidrégeno o alquilo(C1-Ce); 0 un grupo de la férmula

(cR‘R’

e

n
enlaqueaes0, 1,2 3,04,
cada uno de b, ¢, e, f, y g es independientemente 0 0 1;
des0,1,2,03;
X es S(0), donde n es 0, 1, 0 2; oxigeno, carbonilo 0 -C(=N-clano)-;
Y es S(O), donde n es 0, 1, 0 2; o carbonilo; y
Z es carbonllo, C(O)O-, C(O)NR- 0 S(O), dondenes 0, 1,02;

Cada uno de R®, R’, R®, R?, R'? y R'' se selecciona independientemente
entre el grupo consistente en hidrdgeno o aiquilo{C-Ce) opcionalmente
sustituido con deuterio, hidroxi, amino, trifluorometilo, aclioxi(C+-Ce), acil{C;-
Ce)-amino, alquil(C;-Ce)-amino, (alquil(C-Cs))2amino, ciano, cianoalquilo{C;-
Co), trifluorometilalquilo(C1-Cq), nitro, nitroalquilo{C4-Cs) 0 acll{C+-Cs)-amino;

R™ es carbod, ciano, amino, oxo, deuterio, hidroxi, trifluorometiio,
alquilo(Cy-Ce), trifluorometilaiquilo(C1-Ce), alcoxi(Ci-Ce). halo, acilo(Cy-Ce),
alquil(C1-Ce)-amino, (alquil(C1-Ce))2amino, aminoalquilo{C1-Ce), alcoxi{(C;-Ce)-
CO-NH, alquil{C+-Ce)amino-CO-, alquenilo{C2-Ce), alquinilo{Cz-Ce), alquil(Cy-
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Ce)-amino, hidroxialquilo(C1-Ce), alcoxi(C1-Ce)-alquilo(C+-Ce), aciloxi(C1-Ca)-
alquilo(C4-Ce), nitro, cianoalquilo(C1-Ce), haloalquilo(C4-Cs), nitroalquilo(C1-Ce),
trifluorometilo, trifluorometilalquilo(C+-Ce), acil(C4-Ca)-amino, acil{G,-Ce)-amino-
alquilo{C1-Ce), alcoxi(C1-Ca)-acil(C-Cg)-amino, aminoaclio{C;-Cs),
aminoacil(C;-Ce)-alquilo{C;-Cs), alquil{C4-Ce)-amino-acllo{C-Ce), (alquil(C;-
Ce))2amino-acilo(C1-Ca), R'R'*N-CO-O-, R'*R'*N-CO-alquilo{C;-Ce),
R'®C(O)NH, R'OC(O)NH, R"®NHC(O)NH, alquil(C1-Ce)-S(O)m. alquil({Ci-Cs)-
S(O)m-alquilo(C1-Ce), R'® R'®NS(O)m, R'® R'®NS(O)m-alquilo{C1-Ce), R'5S(O)m
R'*N, R"®S(0)»A**N-alquilo(C1-Ca) donde m @5 0, 1 0 2 y cada uno de R'® y R
se selecciona independientemente entre hidrégeno o alquilo{C+-Co);

Cada uno de R? y R® se selecciona indeperidientemente entre el grupo
compuesto por hidrégeno, deuterio, amino, halo, hidroxi, nitro, carboxi,
alquenilo{C2-Ca), alquinilo{C2-Ce), triflucrometilo, trifluorometoxi, alqulio(Cy-Ca),
alcoxi(C+-Cs), cicloalquilo{Ca-C1o) donde los grupos alquilo, alcoxi o cicloalquilo
estdn opcionalmente sustituidos con uno a tres grupos seleccionados entre
halo, hidroxi, carboxi, aminoalquil{C,-Ce)-tio, alquil(C,-Cg)-amino, (alquil(C,-
Ce))2amino, heteroarilo(Cs-Co)., heterocicloalquilo(C-Cs), cicloalquilo{Cs-Ce) 0
arilo{Cs-C10); 0 cada uno de R* y R® son independientemente cicloalquilo(Cs-
Cio), cicloalcoxi(C3-Cio), alquil(C1-Ce)-amino, (alquil(C1-Ce))2amino, aril{Ce-C1o)-
amino, alquil(C4-Ce)-tlo, aril(Ce-Cio)-tio, alquil{C4-Cq)-sulfinilo, aril{Ce-C10)-
sufinilo, alquil(C+-Ce)-sulfonilo, aril(Ce-C1o)-sutfonilo, acilo(C1-Ce), alcoxi(C1-Cs)-
CO-NH-, alquil(C+-Ce)-amino-CO-, heteroarilo{Cs-Cq), heterocicloalquilo(CzCo)
o arilo{Ce-C1¢), donde los grupos heteroarilo, heterocicloalquilo y arilo estan
opclonalmente sustituldos con uno a tres halo, alquilo(Cy-Ce), alquil(C-Cs)-CO-
NH-, alcoxi(C1-Ce)-CO-NH-, alquil{C1-Ce)-CO-NH-alquilo{C-Ce), alcoxi(C1-Ce)-
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CO-NH-alquilo(C1-Ce), alcoxi(C1-Ce)-CO-NH-alcoxi(C;-Ce), carboxi,
carboxiaiquilo{C1-Ce),  carboxlalcoxi(C1-Ce),  benciloxicarbonilalcoxi(C1-Ce),
alcoxi(C-Ce)carbonil-alcoxi(C1-Cg), arilo(Ce-C10), amino, aminoalquilo(Cy-Ce),
alcoxi{C4-Ce)-carbonilamino, arll(Ce-C1o)-alcoxi(C,-Cg)-carbonilamino, alquil(C;-
Ce)-amino, (alquil(C-Cs))2amino, alquil{C4-Cs)-amino-alquilo(C1-Ce), (alquil(C;-
Ce))2amino-aiquilo(C+-Ce), hidrox, alcoxi(C1-Ce), carboxi, carboxialquilo{C;-Cg),
alcoxi(C,-Ce)-carbonilo, alcoxi(C1-Ce)carbonil-alquilo(Cs-Ce), alcoxi(C1-Ce)-CO-
NH-, alquil(Cy-Ce)-CO-NH-, clano, heterocicloalquilo{Cs-Cs), amino-CO-NH-,
alquil(C1-Cs)-amino-CO-NH-, (alquil(C1-Ce))2amino-CO-NH-, aril(Ce-C1o)-amino-
CO-NH-,  heteroarl(Cs-Co)-amino-CO-NH-,  alquil(Cy-Ce)-amino-CO-NH-
alquilo{C1-Ce), (alquil(Cs-Ce))28mino-CO-NH-alqullo(C-Cg), aril(Ce-Cio)-amino-
CO-NH-alquilo(C1-Ca), heteroaril(Cs-Ce)-amino-CO-NH-aiquilo(C1-C), alquil{C;-
Ce)-suifonilo, alqull(C-Ce)sulfonilamino, alquil(C,-Ce)sulfonilamino-alquilo(C;-
Ce), aril{Ce-Cyo)sulfonilo, aril(Ce-Cio)sulfonllamino, aril(Ce-Cio)sulfonilamino-
alqulio(C+-Ce), alquil(C4-Ce)sulfonilamino, alquil(C;-Ce)sulionilamino-alquilo{C,-
Ce), heteroarilo(Cs-Cg) 0 heterocicloalquilo(Cz-Co);
eficaz en el tratamiento de tal afeccion.

12. Un procedimiento para tratar o prevenir el rechazo crénico de transplante
de piel en un mamffero, incluyendo un ser humano que comprende administrar

a dicho mamifero una cantidad de un compuesto de férmula

R' g2
l:\na 1
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o la sal farmacéuticamente aceptable del mismo; an la que

R! es un grupo de férmula

Rﬁ
R‘\N,(cﬁ,),
e

enlaqueyes0, 102

R* se selecciona entre el grupo compuesto por hidrégeno, alquilo(C;-C),
alquil(C1-Ce)-sulfonilo, alquenilo{C2-Ce), alquinilo{Cx-Ce), donde los grupos
alquilo, alquenilo y alquiniio estdn opcionalmente sustituidos con deuterio,
hidroxi, amino, trifluorometilo, alcoxi(Cy-Cs), aclloxi(G,-Cg), alquil(C1-Ce)-amino,
(alquil{C-Cg))2amino, ciano, nitro, alquenilo{Ca-Cs), alquinilo{Cz-Ce) 0 acii{C,-
Ce)-amino; o R* es cicloalquilo{C3-C1o), donde el grupo cicloalquilo estd
opcionalmente sustituido con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C,-
Ca), aci{Ci-Ce)-amino, alquil{Ci-Ce)-amino (alquil(C,-Ce))2amino, ciano,
cianoalquilo{C4-Ce), trifluorometil-alquilo{C;-Ce), nitro, nitroalquilo{(C-Cs) ©
acil(C1-Ce)-amino.

R es heterocicloalquilo(Cz-Cq) donde los grupos heterocicloalquilo
deben estar sustituidos con uno a cinco carboxi, ciano, amino, deuterio, hidroxi,
alquilo{Cy-Ce).  alcoxi(Ci-Ce), halo, acilo{Ci-Ce), alquil(Cy-Cs)-amino,
aminoalquilo{C1-Ca), alcoxi(C4-Cs)-CO-NH, alqull{C+-Ce)-amino-CO-,
alquenilo{Cz-Ce), alquinilo{CzCe), alquil(C1-Ce)-amino, aminoalquilo(C,-Ca),
hidroxialquilo{C1-Ca), alcoxi(C,-Cg)-alquilo{C1-Cs), aciloxi(C,-Cq)-alquilo(C;-C),
nitro, cianoalquilo(C,-Ca), haloalquilo{C-Cs), nitroalquilo{C:-Cs), trifluorometilo,
trifluorometilalquilo{C+-Ce), acil(Cy-Ce)-amino, acll-{(C1-Cgs)-amino-alquilo{C,-Cs),
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alcoxi(C1-Ce)-acil(C1-Ce)-amino, aminoacilo(C+-Cs), aminoacil(C1-Ce)-alquilo{C;-
Ce), alquil{C,-Ce)-aminoacilo{C+-Ce), (alquil{C4-Ca))samino-acilo{C-C),
R'SR'*N-CO-O-, R'SR'*N-CO-aiquilo{C+-Ce), alquil{C1-Ce)-S(O)m,
R'R'NS(O)n, R'R™NS(O)m alquilo(Ci-Cs), R'*S(O)mR'®N, R'SS(O)mR™N
5 alquilo(C-Ce) donde m es 0, 1 0 2 y cada uno de R'® y R'® se selecclona
independientemente entre hidrégeno o alquilo{C1-Cs); 0 un grupo de la férmula

X (ca'R7)./ "~ (i:f(cn’n'ﬂ,\ m./(j")f\a(ml

!
enlaqueaes0, 1,2 3,04;
cadaunodeb, c, 8, f, y g es independlentemente 0 0 1;
10 des0,1,2,03;
X es S(0), donde n es 0, 1, 0 2; oxigeno, carboniio o0 —C(=N-ciano)-;
Y s S(O), donde n @s 0, 1, 0 2; o carbonilo; y
Z es carbonlio, C(0)O-, C(O)NR- 0 S{O), dondenes 0, 1,02;
Cada uno de R?, R’, R®%, R® R'°y R'' se selecciona independientemente
15 entre el grupo consistente en hidrégeno o alquilo(C-Ce) opcionalmente
sustituido con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C4-Ce), acil(C;-
Ce)-amino, alquil{(C4-Ce)-amino, (alquil(C¢-Cs))2amino, clano, clanoalquilo(C;-
Ce), trifluorometilalquilo{C;-Ce), nitro, nitroalquilo{C;-Cg) 0 acil(C,-Cs)-amino;
R es carboxi, ciano, amino, oxo, deuterio, hidroxi, trifiuorometilo,
20 alquilo{C4-Cs), trifluorometilaiquilo(C1-Ce), alcoxl{(C:-Cs), halo, acilo(Ci-Co),
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alquil(C1-Ce)-amino, (alquil(C+-Cs))2amino, aminoalquilo{C4-Ce), alcoxi{(Ci-Ce)-
CO-NH, alquil(C4-Ce)amino-CO-, alquenilo(C2-Ce), alquinilo{C2-Ce), alquil(C,-
Ce)-amino, hidroxalquilo{Ci-Ca), alcoxi(C1-Ce)-alquilo(C1-Ce), aclloxi(C1-Ce)-
alquilo(C,-Cg), nitro, cianoalquilo{(C-Ce), haloalquilo{C1-Ce), nitroalquilo(C-Cg),
trifluorometilo, trifluorometilalquilo{C4-Ce), acil(Cy-Ce)-amino, acil{Cy-Ca)-amino-
alquilo{C1-Ce), alcoxd(C,-Ce)-acil(C;-Ce)-amino, aminoacilo{Cy-Csg),
aminoacil(C,-Cg)-alquilo(C1-Ce), alquil{C,-Ce)-amino-acilo(C+-Cs), (alquil(C;-
Ce))2amino-acilo(C1-Ce), R'°R'*N-CO-O-, R'®A'®N-CO-alquilo{C1-Ch),
R'®C(O)NH, R'OC(O)NH, R'NHC(O)NH, alqui(C1-Ce}-S(O)m. alquil(C1-Ca)-
S(O)m-alquilo(C1-Cs), R R'*NS(O)m, R'® R'®NS(O)n-alquito(C1-Cs), R'*S(O)m
R'™®N, R'55(0)mR'"®N-alquilo(C1-Ce) donde m es 0, 1 0 2 y cada uno de R* y R'®
s@ selecclona independientemente entre hidrégeno o alquilo{C,-Ce);

Cada uno de R? y R® se selecciona independientemente entre el grupo
compuesto por hidrégeno, deuterlo, amino, halo, hidroxi, nitro, carboxi,
alquenilo(C2-Ce), alquinilo(C2-Ce), trifluorometilo, trifluorometoxi, alquilo{(C1-Ce),
alcoxi(C+-Ce), cicloalquilo(Ca-Cyo) donde lost grupos alquilo, alcoxi o cicloalquilo
estdn opcionalmente sustituidos con uno a tres grupos selecclonados entre
halo, hidroxi, carboxl, aminoalqull(C:-Ce)-tio, alquil(C,-Ca)-amino, (alquil(C,-
Ce))2amino, heteroarilo(Cs-Cs), heterocicloalquilo(C+Cg). cicloalquilo{Cs-Cq) 0
arilo{Ce-C10); 0 cada uno de R? y R® son independientemente cicloalquiio{Cs-
Ci0), cicloalcoxi(Cs-Cio), alquil(C1-Ce)-amino, (alquil(C-Ce))zamino, aril{Cs-C1o)-
amino, alquil(C,-Ce)-tio, aril{Ce-Cio)-tio, alquil{(Cy-Ce)-sulfinilo, anl{Cs-C1o)-
sulfinilo, alquil{C1-Cg)-suifonilo, aril(Ce-C1o)-sulfonilo, acilo{C-Ca), aicoxi{C1-Ce)-
CO-NH-, alquil{C1-Ce)-amino-CO-, heteroarilo(Cs-Cg), heterocicloaiquilo{Cz-Ca)
o arllo{Ce-C1¢), donde los grupos heteroarilo, heterocicloalquilo y arilo estén
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opcionalmente sustituidos con uno a tres halo, alquilo{Cy-Ce), alquil(C,-Cs)-CO-
NH-, alcoxi(C;-Cs)-CO-NH-, alquil(Cy-Ce)-CO-NH-alquilo{C1-Cs), alcoxi(C;-Ce)-
CO-NH-alquilo{C+-Ce). alcoxi(Cy-Ce)-CO-NH-alcoxi(C1-Cg), carboxl,
carboxialquilo(C-Ce), carboxialcoxi(C1-Cg), benciloxicarbonilalcoxi(C1-Ce),
alcoxi(C,-Ce)carbonil-alcoxi{C-Cg), arllo{Ce-Ci0), amino, aminoalquilo(C,-Ce),
alcoxi(C1-Ce)-carbonilamino, aril{Ce-C10)-alcoxi(C1-Ce)-carbonilamino, alquil(C;-
Ce)-amino, (aiquil(C-Ce))2amino, alquil(C-Cs)-amino-alquilo(C4-Cs), (alquil(C4-
Ce))2amino-alquilo(C1-Cy), hidroxi, alcoxi(C+-Ce), carboxi, carboxlalquilo(C+-Ca),
alcoxi(C4-Ce)-carbonilo, alcoxi(C-Ce)carbonil-alquilo(C+-Cs), alcoxi(C4-Ce)-CO-
NH-, alquil{C-Ce)-CO-NH-, ciano, heterocicloalquilo{Cs-Cg), amino-CO-NH-,
alquli(C1-Ce)-amino-CO-NH-, (alquil(C1-Ce))2amino-CO-NH-, aril(Ce-C10)-amino-
CO-NH,  heteroari(Cs-Cg)-amino-CO-NH-,  alquil(Cy-Ce)-amino-CO-NH-
alquilo{Cy-Cs), (alquil{C1-Ce))2amino-CO-NH-alquilo(C1-Cs), arl{Cs-C1o)-amino-
CO-NH-alquilo(C+-Cs), heteroaril{Cs-Cg)-amino-CO-NH-alqullo(C-Ce), alquil(C-
Cg)-sulfonilo, alquil{C,-Ce)sulfonilamino, alquil(C,-Ce)sulfonilamino-alquilo(C,-
Ce), aril{Ce-Cio)sulfonilo, aril{Ce-Cio)sulfonilamino, aril{Ce-Cio)sulfonitamino-
alquilo{C,-Ce), alquil{C,-Ce)sulfonilamino, alquil(C;-Ce)sulfonllamino-alquilo(C;-
Ce). heteroariio(Cs-Cs) 0 heterocicloalquilo{C2-Ce);
oficaz en el tratamiento de tal afeccién.

13. Un procedimiento para tratar o prevenir el rechazo de transplante celular
(hepatocitos, células beta-pancreédticas, células troncales, miocitos neurales y
cardiacos) en un mamifero, incluyendo un ser humano, que comprende

administrar a dicho mamifero una cantidad de un compuesto de la fdrmula
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Rl R
I W
L~

o la sal farmacéuticamente aceptable del mismo; en la que

R' es un grupo de férmula

R‘\N,(cﬁl:),
L

enlaqueyes0, 102;

R* se selecciona entre el grupo compuesto por hidrégeno, alquilo(Ci-Ce),
alquii(C,-Cs)-sulfonllo, alquenilo{C2-Ce), alquiniio{C2-Ce), donde los grupos
alquilo, alquenilo y alquinilo estan opcionalmente sustituidos con deuterio,
hidroxl, amino, trifluorometilo, alcoxi(C4-C,), aclloxl(C+-Ce), alquil{C,-Cs)-amino,
(alquil{C4-Ca))amino, clano, nitro, alquenilo(Ce-Cs), alquinilo{C2-Ce) 0 acil(C-
Ce)-amino; o R* es cicloalquilo{Cs-C1o), donde el grupo cicloalquilo est4
opclonalmente sustituido con deuterio, hidroxl, amino, trifluorometilo, aciloxi(C,-
Ca), aci{C,-Ce)-amino, alquil(Cy-Ce)}-amino (alquil(C+-Ce))2amino, ciano,
cianoalquilo{C4-Cs), trifluorometil-alquilo(Cy-Ce), nitro, nlitroalquilo(C,-Ce) ©
acl(C-Cs)-amino.

R® es heterocicloalquilo{C2-Cs) donde !os grupos heterocicloalquilo
deben estar sustituidos con uno a cinco carboxl, ciano, amino, deuterio, hidroxi,
alquilo{C1-Cg), alcoxi(C1-Ce), halo, acilo{Ci-Cs),  alquil{Ci-Ce)-amino,
aminoalquilo{C+-Ca), alcoxi(C4-Ca)-CO-NH, alquil(C,-Cg)-amino-CO-,
alquenilo{C2-Ce), alquinilo(C2-Ce), alquil(C+-Ce)-amino, aminoalquilo{C4-Ce),
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hidroxialquilo(C1-Ce), alcoxH{C1-Co)-alquilo(C1-Ca), aciloxi(C1-Ce)-alquilo(C1-Ce),
nitro, clanoalquilo{C-Cs), haioalquilo(Ci-Cs), nitroalquilo{Cy-Cs), trifiuorometilo,
trifluorometilalquilo{Cy-Cs), acil{Cy-Cs)-amino, acil-(C1-Ce)-amino-alquilo{C;-Ce),
alcoxi(Cy-Ca)-acil(C4-Ce)-amino, aminoacilo{C1-Ce), aminoacil(C,-Ce)-alquilo(C;-
Ce). alquil(C4-Cg)-aminoacilo(C1-Ce), (alquii{C4-Ce))2aminc-aclio(C;-Ce),
RR'*N-CO-O-, R'®R'®*N-CO-alquilo{C;-Cs), alquil{C1-Ce)-S(O)m,
R'RNS(O)m, R™R'NS(O)m alquilo(C1-Ce), R™S(O)mR'®N, R'S(O)mR™N
alqullo(C4-Ce) donde m @3 0, 1 0 2 y cada uno de R' y R' se selecciona
independientemente entre hidrégeno o alquilo(C-Ce); 0 un grupo de la fdrmula

x (CRR' /(j' : R*
L L\(m/ o 4

i
enlaqueaes0, 1,2 3,04;
cada uno de b, c, e, f, y g es independientemente 0 o 1;
des0,1,2,03;
X o8 ${0), donde n es 0, 1, 0 2; oxigeno, carbonilo o0 —C{=N-ciano)-;
Y es S(0O), donde n es 0, 1, 0 2; o carbonilo; y

 Z es carbonilo, C(0)O-, C(O)NR- o S{(O), dondenes 0, 1,02;

Cada uno de R®, R’, R®, R®, R'®y R'! se selecciona independientemente
entre el grupo consistente en hidrogeno o alquilo{(Ci-Cs) opcionalmente
sustituido con deuterio, hidroxl, amino, trifluorometilo, aciloxi(C,-Ce), acii{C-
Ce)-amino, alquil(C,-Ce)-amino, (alqull{(C;-Ce))2amino, ciano, cliancalquilo(C;-
Cae), trifluorometilalquilo(C-Cs), nitro, nitroalquilo(C4-Ce) 0 acil(C1-Ce)-amino;



10

15

v

111

R'? es carboxi, clano, amino, oxo, deuterio, hidroxi, trifluorometilo,
alquilo(C+-Ca), trifluorometilalquilo(C1-Ce), alcoxi(C1-Cs), halo, acilo(C,-C),
alquil{C+-Ce)-amino, (alquil(C1-Ce))2amino, aminoalquilo{C-Cs), alcoxi(C,-Ce)-
CO-NH, alquil{(C-Ce)amino-CO-, alquenilo(Cz-Ce), alquinilo{C=Cs), alquil(C;-
Cs)-amino, hidroxialquilo(C;-Ce), alcoxi(C1-Co)-alquilo(Ci-Ce), aclioxi(C-Ce)-
alquilo(C4-Ca), nitro, ciancalquilo(C4-Cg), haloalquilo(C4-Cs), nitroalquilo(C4-Co),
trifluorometilo, trifluorometilalquilo{C+-Ce), acil(C1-Ce)-amino, acil{C-Ce)-amino-
alquiio(C1-Cs), alcoxi{C1-Ca)-acil(C;-Ce)-amino, aminoacilo(C,-Cs),
aminoacil(C1-Ce)-alquilo(C1-Cg), alquil{C1-Ce)-amino-acilo{C-Cs), (alquil(C1-
Ce))zamino-acilo{C1-Ca). R'®R'*N-CO-O-, R'"*R'®*N-CO-alquilo(C;-Ce),
R'®*C(O)NH, R'OC(O)NH, R™NHC(O)NH, alquiC1-Ce)-S(O)m. alquil(C1-Cq)-
S(0)m-2lquilo(C1-Ce). R'® R'*NS(O)m, R'" R'®NS(O)m-alqulio(Ci-Cs), R™*S(O)m
R'®N, R'S(0O)mR'®A-alquilo(C:-Ce) donde m es 0, 1 0 2 y cada uno de R'® y R'®
sa selecciona independientemente entre hidrégeno o alqullo{C1-Ce);

Cada uno de R? y R? se selecciona independientemente entre el grupo
compuesto por hidrégeno, deuterio, amino, halo, hidroxi, nitro, carboxi,
alquenilo{C2-C), alquinilo(C2-Cs), trifluorometilo, trifluorometoxi, alquilo(C-Ce),
alcoxi(C1-Cs), cicloalqullo(Ca-C10) donde los grupos alquilo, alcoxi o cicloalquilo
estan opcionaimente sustituidos con uno a tres grupos seleccionados entre
halo, hidroxi, carboxi, aminoalquil{C¢-Cs)-tio, alquil(C,-Ce)-amino, (alquil(C-
Ce))2amino, heteroarilo(Cs-Cg), heterocicloalquilo{C>-Ce), cicloalquilo{Cs-Cs) 0
arilo(Ce-C10); 0 cada uno de R? y R® son independientemente cicloalqullo{Cs-
Cio), cicloalcoxi{Caz-Cio), alquil(Ci-Ca)-amino, (alquil(Ci-Ce))eamino, aril{Ce-C1o)-
amino, alquil{C4-Ce)-tio, aril(Ce-C0)-tlo, alquil(C4-Ce)-sulfinilo, aril(Ce-C1o)-
sulfinilo, alquil{C4-Ce)-sulfonilo, aril{Ce-C10)-sulfonilo, acilo(C-Ce), alcoxi(C1-Cs)-
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CO-NH-, alquil(C1-Ce}-amino-CO-, heteroarlio{Cs-Cs), heterocicioalquilo(CxCg)
o arilo{(Ce-C1o), donde los grupos heteroarilo, heterocicloalquilo y arilo estén
opcionalmente sustituidos con uno a tres halo, aiquilo(Cs-Ce), alquil{(C4-Cs)-CO-
NH-, alcoxi{C-Ca)-CO-NH-, alquil{C;-Cs)-CO-NH-alquilo(C1-Ce), alcoxi(C1-Ce)-
CO-NH-alquilo(C4-Ce), alcoxi(G1-Ce)~CO-NH-alcoxi(C1-Cg), carboxi,
carboxialquilo(C+-Cs), carboxialcoxi(C1-Cs),  benciloxicarbonilaicoxi(C,-Cs),
alcoxi(C1-Ce)carbonil-alcoxi(C1-Cs), arilo{Ce-C10), amino, aminoalquilo{C;-Cs),
alcaxi(C+-Cq)-carbonilamino, aril{Ce-C1o)-alcoxi(C:-Ce)-carbonilamino, alquil(Cq-
Cs)-amino, (alquil(C1-Cs))2amino, aiquil(C.-Ce)-amino-alquilo(C+-Cs), (alquil(C,-
Ce))2amino-alquilo(C4-Cg), hidroxi, alcoxi(C+-Ce), carboxi, carboxlalquilo{C,-Ce),
alcoxi(C4-Ce)-carbonllo, alcoxi{C1-Ce)carbonil-alquilo(C-Ce), alcoxi(C-Ce)-CO-
NM-, alquil(C-Ge)-CO-NH-, ciano, heterocicloalquilo(Cs-Ce), amino-CO-NH-,
alquil(C4-Ce)-amino-CO-NH-, (alquil(C,-Ce))2amino-CO-NM-, aril{Ce-C1o)-amino-
CO-NH-,  heteroaril(Cs-Co)-amino-CO-NH-,  alquil(C+-Cs)-amino-CO-NH-
alquilo(Cy-Ce), (alquil(C+-Ce))2amino-CO-NH-alquilo(C-Ce), aril(Ce-C1o)-amino-
CO-NH-alquilo(C1-Ce). heteroaril(Cs-Ce)-amino-CO-NH-alquilo{C+-Cs), alquil(C-
Ce)-sulfonilo, alquil{(C,-Cg)sulfonilamino, alquil(C4-Ce)sulfonilamino-alquilo{C;-
Ce), arii(Ce-Cio)sulfonilo, aril{Cs-Cio)sulfonilamino, anil(Ce-Cio)sulfontiamino-
alquilo(C1-Ca), alquil(C+-Ce)sulfonilamino, alquil(C-Ce)sulfonilamino-alquilo(C+-
Ce), heteroarilo(Cs-Cs) 0 heterocicioalquilo(C2-Co);
eficaz para el tratamiento de tal afeccién.

14. Un procedimiento de acuerdo con la reivindicacién 1, en el que dicho
compuesto se selecciona entre el grupo compuesto por:
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Moetil-[4-metil-1-(propano-1-sulfonil)-piperidin-3-il}-(7 H-pirrolof2,3-
dlpirimidin-4-il)}-amina;

Ester metllico del &cido 4-metil-3{metil(7+-pirrolo{2,3-d]pirimidin-4-il)-
amino]-piperidin-1-carboxilico;

3,3,3-Trifluoro-1-{4-metil-3-{metil-(7 H-pirrolof2,3-d]pirimidin-4-il)-aminoc}-
piperidin-1-il}propan-1-ona;

Dimetilamida del &cido 4-metil-3-[metil-(7H-pirrolo[2,3-d]pirimidin-4-il)-
amino}-piperidin-1-carboxilico;

Ester etflico del acido ({4-metil-3{metil-(7H-pirrolo[2,3-d]pirimidin-4-il)-
amino}-piperidin-1-carbonil}-amino)-acético;

3-{4-Metil-3-{maetil-(7 H-pirrolo[2,3-d]pirimidin-4-il)-amino]-piperidin-1-il}-3-
oxo-propionitrilo;

3,3,3-Trifluoro-1-{4-metil-3-[metil-{(5-metil-7 H-pirrolo[2,3-d]pirimidin-4-il)-
amino}-piperidin-1-il}propan-1-ona;

1-{4-Maetil-3-[metil-(7 4-pirrolo[2,3-d]pirimidin-4-il)-amino]-piperidin-1-il}-
but-3-in-1-ona;

1-{34{(5-cloro-7 H-pirrolo[2,3-d]pirimidin-4-il)-metil-amino]-4-metil-
piperidin-1-il}-propan-1-ona;

1-{3{(5-fluoro-7 H-pirrolof2,3-d]pirimidin-4-il}-metll-amino]-4-metll-
piperidin-1-il}-propan-1-ona;

N-clano-4-metil-3-[metil-(7 H-pirrolo[2, 3-d]pirimidin-4-il)-amino]-N’-propil-
piperidin-1-carboxamidina;

N-ciano-4,N’',N'-trimetil-3-[metil-(7 H-pirrolo[2,3-d]pirimidin-4-ll}-amino]-
piperidin-1-carboxamidina;

7\
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Metil-{(3A,4 A)-4-metil-1-(propano-1-sulfonil)-piperidin-3-il}{7 H
pirrolo[2,3-d]pirimidin-4-il}-amina,;

Ester metllico del &cido (3R.4R)-4-metil-3-{meti-(7H-plrolo[2,3-
d}pirimidin-4-il}-amino]-piperidin-1-carboxiflico;

3,3,3-Trifluoro-1-{(3R,4 A)-4-metil-3-[metil-(7 H-pirrolo[2,3-d]pirimidin-4-il)-
amino}-piperidin-1-il}jpropan-1-ona;

Dimetilamida del écido (3A.4A)-4-metll-3{meti-(7H-pirrolo[2,3-
d]pirimidin-4-il)-amino}-piperidin-1-carboxilico;

Ester etlico del acido {(3R.4A)-4-metil-3{metil(7H-pirrolo[2,3-
d]pirimidin-4-il)}-amino}-piperidin-1-carbonil}-amina)-acético;

3-{(3R,4R)-4-metil-3I{metil-(7 H-pirrolo[2, 3-d]pirimidin-4-il)-amino}-
piperidin-1-il}-3-0xo-propionitrilo;

3,3,3-Trifluoro-1-{(3A,4A)-4-metil-3-[metil-(5-metll-7 H-pirrolo[2,3-
d]pirimidin-4-il}-amino]-piperidin-1-il}propan-1-ona;

1-{(3R.,4 A)-4-maetil-3-[metil-(7 H-pirrolo[2,3-d]pirimidin-4-il)-amino}-
piperidin-1-il}-but-3-in-1-ona;

1<{(3A,4 A)-3-[(5-cloro-7 H-pirrolo[2,3-d]pirimidin-4-il)-metil-amino}-4-metil-
piperidin-1-il}-propan-1-ona;

1<{(3R.4A)-3{(5-fluoro-7 H-pirrolo[2,3-d]pirimidin-4-il)-metil-amino]-4-
metil-piperidin-1-li}-propan-1-ona;

(3A,4RA)-N-ciano-4-metil-3-[metil-(7 H-pirrolof2,3-d]pirimidin-4-il)-amino]-
N'-propil-piperidin-t-carboxamidina; y

(3R.,4 R)-N-ciano-4-N',N’-Trimetil-3-[metil-(7 H-pirrolof2,3-d]pirimidin-4-il)-
amino}-piperidin-1-carboxamidina.
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o hiperagudo de corazén, pulmén, higado, rifién, pancreas, intestino deligado,
utero, articulaciones, médula Gsea, exiremidades, comea y piel en un
mamlfero, incluyendo un ser humano, que comprende administrar a dicho

S mamifero una cantidad de un compuesto de férmula:

R' &
l;\na ]

o la sal farmacéuticamente aceptable del mismo; en la que

R' es un grupo de férmula

R®
R‘\N/(Cﬁz),

d

10 enlaqueyes0,102;

R* se selecciona entre el grupo compuesto por hidrégeno, alquilo(C1-Ca),
alquil(C-Ca)-sulfonilo, alquenllo(Cz-Ca), alquinilo{C-Cs), donde los grupos
alquilo, alquenilo y alquinilo estan opcionalmente sustituidos con deuterio,
hidroxi, amino, trifluorometilo, alcoxd(Cs-C,), aciloxi(C4-Cs), alquil{Cy-Ce)-amino,

1S (alquil(crd.))aamlno. clano, nitro, alqueniio{C2-Cs), alquinito(C-Ce) o acll(C;-
Co)-amino; 0 R* es cicloalquilo(Cs-C10), donde el grupo cicloalquilo estd
opcionalmente sustituido con deuterlo, hidroxi, amino, trifluorometilo, aclioxi(C;-
Ce), acil(C4-Co)-amino, alquil(Cy-Ce)-amino (alquil(Ci-Ce))2amino, ciano,
cianoalquilo(C4-Ce), trifluorometil-alquilo(C4-Cq), nitro, nitroalquilo{C-Ce) ©
20 acil(Cy-Cg)-amino.
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R° es heterocicloalquilo{C2-Ce) donde los grupos heterocicloalquilo
deben estar sustituidos con uno a cinco carboxi, ciano, amino, deuterio, hidroxi,
alquilo{Ci-Ce),  alcoxi(Cy-Ce), halo, acilo(Ci-Cs), alquil(Cy-Ce)-amino,
aminoalquilo{C+-Ce), alcoxi(C1-Ce)-CO-NH, alquil{C,-Cg)-amino-CO-,
alquenilo{Cz-Cs), alquinilo{C-Cs), alquil(Ci-Ce)-amino, aminoalquilo(C+-Ce),
hidroxialquilo(C1-Ce), alcoxi(C1-Ce)-alquilo(C4-Cs), aciloxi{Ci-Ce)-alquilo(Cs-C),
nitro, cianoalquilo(C-Ce), haloalquilo(C1-Cs), nitroalqullo(Cy-Cs), trifluorometilo,
tritluorometilalquilo{C1-Ce), acil(C1-Ce)-amino, acll-(C1-Ce)-amino-alquilo(C1-Ce),
alcaxi(C+-Ca)-acil(C,-Ce)-amino, aminoacilo(C1-Ce), aminoacil{C,-Ce)-alquilo(C:-
Cs), alquil(Cy-Ce)-aminoacilo{Cy-Ca), (alquil(C1-Ca))28mino-acilo(C1-Ce),
R'*R'*N-CO-O-, R'®R'"*N-CO-alquilo(C1-Ce), alquil{C1-Ce)-S(O)m,
R'®R'*NS(O)m. R'*R™NS(O)m alquilo(C1-Ce), R'S(O)mR'®N, R'SS(O)mR™N
alquilo{C;-Ce) donde m es 0, 1 o 2 y cada uno de R'® y R" se selecciona
independientemente entre hidrégeno o alquilo{C,-Ce); 0 un grupo de la férmula

LN i TW\M )~

I
enlaqueaes0, 1,2, 3,04;
cada uno de b, c, e, f, y g es independientemente 0 0 1;
des(, 1,2 03;
X es S(0), donde n es 0, 1, 0 2; oxigeno, carbonilo 0 —C(=N-ciano)-;
Y es S(O), donde n es 0, 1, 0 2; o carbonilo; y

S
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Z es carbonilo, C{0)O-, C(O)NR- 0 S{O),dondenes 0, 1,0 2;

Cada uno de R®, R, R%, R, R"" y R"" se selecciona independientemente
entre el grupo consistente en hidrégeno o alquilo(Cy-Ce) opclonalmente
susti_tuido con deuterio, hidroxi, amino, triflucrometlio, aciloxi(C1-Ce), acll(Ci-
Ce)-amino, alqull(C,-Ce)-amino, (alquil(C+-Ce))2amino, ciano, ciancalquilo(C-
Co), trifluorometilaiquilo(C4-Cs), nitro, nitroalquilo{C1-Ce) 0 acil{C-Ce)-amino;

R' es carboxi, ciano, amino, oxo, deuterio, hidroxl, trifluorometilo,
alquilo(C1-Cs), trifluorometilaiquilo(C+-Ce), alcoxi(C+-Cs), halo, acllo{C1-Ce),
alquil(C,-Ce)-amino, (alquil(C-Ce))-amino, aminoalquilo(C;-Cs), alcoxi(C1-Ce)-
CO-NH, alquil(C4-Cg)amino-CO-, alqueniio(C2-Cs), alquinilo{C2-Ce¢), alquil(C,-
Ce)-amino, hidroxialquito{C,-Ce), alcoxi(C1-Ce)-alqullo(C-Ce), aciloxi(Ci-Ce)-
alqullo{C1-Ce), nitro, cianoalquilo(C+-Cs), haloalquilo{C+-Cs), nitroalquilo{C,-Ce),
trifluorometilo, trifluorometilalquilo(C1-Ce), acil(C1-Ce}-amino, acil(C1-Ce)-amino-
alquilo(C+-Ca), alcoxi(Cy-Ce)-acil(C1-Ce)-amino, aminoaciio(C1-C),
aminoacll(C¢-Ce)-alquilo(C-Cq), alquil{C:-Ce)-amino-acilo(C,-Ce), (alquil(C+-
Ca))2amino-acilo{C-Ce), R'*R'*N-CO-O-, R'°R'*N-CO-alquilo(C1-Ce),
R'®C(O)NH, R'°OC(O)NH, R'*NHC(O)NH, alquil(C1-Ce)-S(O)m. alqull(C1-Co)-
S(O)m-alquilo(Cy-Ce), R'™® R'™®NS{O)m, R'® R'®NS(O)m-alquilo(C1-Cs), R™S(O)m
R'®N, R'5S(0)mR"®N-alquilo(C;-Cs) donde m es 0, 1 0 2 y cada uno de R" y R®
se selecclona Independientamente enire hidrégeno o alquilo{C+-Ce);

Cada uno de R? y R® se selecciona independientemente entre el grupo
compuesto por hidrégeno, deuterio, amino, halo, hidroxi, nitro, carbox,
alquenilo{C2-Cq), alquinilo{C2-Ce), trifluorometilo, trifluorometoxi, alquilo{C4-Ce),
alcoxi(C1-Ce), cicloalquilo(Cs-C10) donde los grupos alquilo, alcoxi o cicloalquilo
estan opcionaimente sustituidos con uno a tres grupos seleccionados entre
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halo, hidroxi, carboxi, aminoalquil(C,-Ce)-tio, alquil{C+-Ce)-amino, (alquil(C,-
Ce))2amino, heteroarilo{Cs-Cg), heterocicloalquilo(Cz-Ca), cicloalquilo{Cs-Ce) 0
arilo{Cs-C10); 0 cada uno de R? y R? son Independientemente cicloalquilo(Cs-
C10). cicloalcoxi(Cs-Cio), alquil(C1-Ce)-amino, (alquil(C,-Cs))2amino, aril(Ce-C1o)-
amino, alquil(Ci-Ce)-tio, aril{(Ce-C1o)-tlo, alquil{C:-Ce)-sulfinilo, aril(Cs-C10)-
sulffinilo, alquil(C1-Ce)-sulfonilo, aril{Ce-C10)-sulfonilo, acilo(C1-Ce), alcoxi(C1-Ce)-
CO-NH-, alquil{C,-Ce)-amino-CO-, heteroariio{Cs-Cs), heterocicioalquilo{Cz-Cq)
o arilo(Ce-C19), donde los grupos heteroarllo, heterocicloalquilo y arilo estan
opcionalmente sustituidos con uno a tres halo, alquilo(C1-Cs), alquil(C4-Ce)-CO-
NH-, alcoxi(Cy-Ce)-CO-NH-, alquil{C-Cg)-CO-NH-alquilo{C-Ce), alcoxi{C;-Ce)-
CO-NH-alquilo(C1-Ce), alcoxi(C1-Ce)-CO-NH-alcoxi(C1-Ce), carboxi,
carboxlalquilo{C+-Ce), carboxialcoxi(C1-Ca),  benciloxicarbonilaicoxi{C1-Ca),
alcoxi(C1-Ce)carbonil-alcoxi(Cy-Cs), arilo(Ce-C1p). amino, aminoalquilo(C,-Ce),
alcaxi(C1-Ce)-carbonilamino, aril(Ce-C10)-alcoxi(C1-Ce)-carbonilamine, aiquil(C-
Ces)-amino, (aiquil(C,-Cs))2amino, alquil{C1-Ce)-amino-alquilo(C+-Ce), (alquil(C;-
Ce))2amino-alquilo{C1-Cq), hidroxl, alcoxi{(C+-C), carboxi, carboxialquilo(C1-Ce),
alcoxi(C1-Ce)-carbonilo, alcoxi(C,-Ce)carbonil-alquilo{C4-Cs), alcoxi{C4-Ce)-CO-
NH-, alqull{C-Ce)-CO-NH-, ciano, heterocicloalquilo{Cs-Co), amino-CO-NH-,
alquiC-Ce)-amino-CO-NH-, (alquil{C4-Ce))2amino-CO-NH-, arll{Ce-C1o)-amino-
CO-NH-,  heteroaril{Cs-Cg)-amino-CO-NH-,  alquil(C4-Ce)-amino-CO-NH-
alquilo{C1-Ce). (alquil{C,-Ce))2amino-CO-NH-alquilo{C-Cs), aril(Ce-C10)-amino-
CO-NH-alquilo(C1-Ce), heteroaril(Cs-Cg)-amino-CO-NH-alquilo(C+-Ce), alquil(C,-
Ce)-sulfonilo, alquil{C,-Ce)sulfonilamino, alquil(C,-Ce)sulfonilamino-alquilo{C-
Ce), aril(Ce-Cio)sulfonilo, arl{Cs-Cig)sulfonilamino, ari{Cs-C1o)sulfonilamino-
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alquilo(C1-Ce), alquil(C4+-Ce)sulfonilamino, alquil(C,-Cs)sulfonilamino-aiqullo(C;-
Ca), heteroarilo(Cs-Ce) 0 heterocicloalquilo(Cz-Cs);
eficaz en el tratamiento del tal afeccién.

119

16. Un procedimiento para tratar o prevenir enfermedad de huésped frente a
injerto aguda o crénica (GVHD) en un mamffero, incluyendo un ser humano,

que comprende administrar a dicho mamifero una cantidad de un compuesto

de ia férmula
R Rt
L™

o la sal farmacéuticamente aceptable del mismo; en la que
R' s un grupo de férmula

5
R‘\N,(CHZ)Y

du

enlaqueyes0,102;

R* se selecciona entre el grupo compuesto por hidrégeno, alquilo(C1-Ce),
alquil(C,-Cg)-sulfonilo, alquenilo{C2-Cs), alquinilo{Cz-Cg), donde los grupos
alquilo, alquenilo y alquinilo estdn opcionalmente sustituidos con deuterio,
hidroxi, amino, trifluorometilo, alcoxi(C-Cs), aciloxi(Ci-Cs), alquil(C:-Ce)-amine,
(alquil(C4-Ce))2amino, clano, nitro, alquenilo(CxCe), alquinilo(C2>-Ce) o acil(C:-
Ce)-amino; o R* es cicloaiquilo(Cs-C1o), donde el grupo cicloalquilo estd
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opcionalmente sustituido con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C-
Ce), acii(Cy-Ce)-amino, alquil{Ci-Ce)-amino (alquil(C;-Ce))2amino, ciano,
cianoalquilo(Cs-Ce), trifluorometil-alquilo{C;-Cg), nitro, nitroalquilo(C1-Ce) ©
aci{C4-Cg)-amino.

R® es heterocicloalquilo(C-Cg) donde los grupos heterocicloalquilo
deben estar sustituldos con uno a cinco carboxl, ciano, amino, deuterio, hidroxi,
alquilo(Cy-Ce), alcoxi(Ci-Ce), halo, acilo(Ci-Ce), alqull{C,-Ce)-amino,
aminocalquilo{C-Ce), ~ alcoxi(Cy-Ce)-CO-NH, alquil(C,-Ce)-amino-CO-,
alquenilo{C2-Ce), alquinlio(C2-Ce), alqui{Ci-Ce)-amino, aminoaiquilo(C-Ce),
hidroxialquilo{C1-Cg), alcoxi{C,-Ce)-alquilo{C+-Cg), aclloxi{C1-Ce)-alquilo{C;-Ce),
nitro, cianoalquilo(C4-Cs), haloalquilo{C1-Ce), nitroalquilo(Ci-Ce), trifluorometilo,
trifluorometilalquilo(C1-Cs), acil(Cy-Ce)-amino, acll-{C-Ce)-amino-alquilo{C;-Ce),
alcoxi(C1-Ce)-acil(C1-Ce)-amino, aminoaclio(C1-Ce), aminoacil(C,-Ce)-alquilo(C;-
Ce), alquil(C,-Ce)-aminoaciio{C1-Ce), (alquil(C+-Cs))2amino-acilo(C-Ca),
RR'*N-CO-O-, R'*R'®N-CO-alquilo{C1-Ca), alquli(C1-Ce)-S(O)m,
R R"NS(O)m. R'R'™NS(O)m alquilo(Ci-Ce), R™S(0)R'N, R'S(O)mR'°N
alquilo(C;-Ce) donde m es 0, 1 0 2 y cada uno de R'® y R'® se selecciona
independlentemente entre hidrégeno o alquilo{(C-Ce); 0 un grupo de la férmula

e
[ ( ’)/

C

I
enlaqueaes0, 1,2 3,04;

cada unodeb, ¢, e, f, y g es independientemente 0 o0 1;
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desO0,1,2,03;

X es S(O)» donde n es 0, 1, 0 2; oxigeno, carbonilo o ~C{=N-clano)-;
Y es §(O), donde n es 0, 1, 0 2; o carbonilo; y
Z es carbonilo, C(0)O-, C(O)NR- 0 S{O)s dondenes 0, 1,0 2;

Cada uno de R?, R, R®, R®, R"° y R'! se selecciona independientemente
enire el grupo consistente en hidrégeno o alquilo{(Ci-Ce) opcionalmente
sustituido con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C;-Ce), acil(Cs-
Ce)-amino, alquil{(C-Ce)-amina, (alquil(Ci-Ce))eamino, ciano, cianoalquilo(C-
Ca), trifluocromaetilalquilo{C1-Ce), nitro, nitraalquilo{C-Ca) 0 acil(C4-Ce)-amino;

R'? es carboxl, ciano, amino, oxo, deuterio, hidroxi, trifluorometilo,
alquilo(C1-Ce), trifluorometilalquilo(C,-Ce), alcoxi(Ci-Cs), halo, acilo(Ci-Ce),
alquil(C1-Ce)-amino, (alquil(C;-Ce)):amino, aminoalquilo(C-Ce), alcoxi{Cy-Ce)-
CO-NH, alquil(C4-Ce)amino-CO-, alquenilo(C2-Cg), alquinilo{C-Cs), alquil(C;-
Ce)-amino, hidroxialquilo(C1-Cg), alcoxl(C-Ce)-alquilo{C,-Cs), aciloxi(C1-Ca)-
alquito{C4-Cy), nitro, cianoalquilo(C1-Ce), haloalquilo{C1-Ce), nitroalquilo{C;-Ce).
trifluorometilo, trifluorometilalquilo(C;-Ce), acil{C4-Cs)-amino, acil{(C4-Ce)-amino-
alquiio{C+-Co), alcoxi{C-Ce)-acil(C,-Ce)-amino, aminoacilo{C-Ce),
aminoacil(C-Ce)-alquilo(C-Ce),  alquil(C1-Ce)-amino-acilo(Cy-Ce), (alquil(C,-
Ce))eamino-acilo(C1-Cs), R'*R'°*N-CO-O-, R'*R'*N-CO-alquilo(C1-Cs),
R'®C(O)NH, R'SOC(O)NH, R NHC(O)NH, alquil(Ci-Cg)-S(O)m alquil(Cy-Ce)-
S(O)m-alquilo{C1-Cs), R'® R'®*NS(O)m, R'® R'®NS(O)m-alquilo{C1-Ce), n"S(d)m
RN, R'*S(0)mR'°N-alquito(C,-Cs) donde m es 0, 1 0 2y cada uno de R'® y R'®
se selecciona independientemente entre hidrégeno o alquilo{Cy-Ce);

Cada uno de R?2 y R? se selaecciona independientemente entre el grupo
compuesto por hidrégeno, deuterio, amino, halo, hidroxi, nitro, carboxi,
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alquenilo(C2-Ce), alquiniio(Cz-Cs), trifluorometilo, trifluorometaxi, alquilo(C4-Ce),
alcoxi(C4-Ca), cicloalquilo(C3s-Ci0) donde los grupos alquilo, alcoxi o cicloalquilo
estin opcionalmente sustituidos con uno a tres grupos seleccionados entre
halo, hidroxi, carboxi, aminoalquil(Cy-Ce)-tio, alquil{C:-Ce)-amino, (alquil(C+-
Ce))2amino, heteroario(Cs-Cg), heterocicloalquilo{(C2-C), cicloalquilo{Cs-Ca) 0
arilo{Ce-C10); © cada uno de R? y R? son independientemente cicloalquilo(Cs-
Cho), cicloalcoxi(Ca-C1o), alquil(C1-Cq)-amino, (alquil(Cy-Ce))zamino, arll{Ce-C1o)-
amino, alquil(Cy-Cg)-tio, arl(Ce-C1o)-tio, alquil(Cy-Ce)-sulfinilo, aril{(Ce-C1g)-
sulfinllo, alquil(C1-Ce)-sulfonilo, aril(Ce-C1o)-sulfonilo, acilo{C4-Cg), alcoxl{C-Ce)-
CO-NH-, alquil(C+-Cs)-amino-CO-, heteroarilo{Cs-Cs), heterocicloalquilo(Ce-Cg)
o arilo{Cs-C10), donde los grupos heteroarilo, heterocicloalquilo y arilo estan
opcionalmente sustituidos con uno a tres halo, alquilo(C-Ce), alqull(C1-Ce)-CO-
NH-, alcoxi(C4-Cg)-CO-NH-, alquil(Cy-Ce)-CO-NH-alquilo(C+-Ce), alcoxi(Cy-Ce)-
CO-NH-alquilo{C+-Ca), alcoxi(C1-Ca)-CO-NH-alcoxi(C1-Ce), carboxl,
carboxialquilo(C1-Ce), carboxialcoxi(C1-Cs), benciloxicarbonilaicoxi(C;-Cs),
alcoxi(C4-Cg)carbonil-alcoxi{Cs-Cq), arilo{(Ce-C1o), amino, aminoalquilo(Ci-Cg),
alcoxi(C-Ce)-carbonilamino, aril(Ce-C1o)-alcoxi{Cy-Ce)-carbonilamino, alquil(Cy-
Ca)-amino, (alqull(C,-Ce))eamino, alquil(C:-Ce)-amino-alquilo(C1-Ce), {alquil(C;-
Cs))2amino-aiquilo(C1-Cs), hidroxi, alcoxi(C4-Cs), carboxi, carboxialquilo(C-C),
aleoxi(C1-Ce)-carbonilo, alcoxi(Cy-Cg)carbonlil-alquilo(Cy-Co), alcoxi(C-Ca)-CO-
NH-, alquilo{(C,-Ce)-CO-NH-, ciano, heterocicloalquilo(Cs-Cg), amino-CO-NH-,
alquil(C+-Ce)-amino-CO-NH-, (alquil(C1-Ce))2amino-CO-NH-, aril(Ce-C1o)-amino-
CO-NH-, heteroarl(Cs-Ce)-amino-CO-NH-, alquil{C-Cg)-amino-CO-NH-
alquilo{C:-Ce), (alquil{C;-Ca))2amino-CO-NH-alquilo(C+-Ce), aril(Ce-C1o)-amino-
CO-NH-alquilo(C1-Ce), heteroaril(Cs-Ca)-amino-CO-NH-alquilo(C-Ce), alquil(C:-
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Ce)-sulfonilo, alquil(C4-Ce)sulfonilamino, alquil(C-Ce)sulfonilamino-alquilo{C,-
Ce), arnl{Ce-Cyg)sulfonilo, aril{Ce-C1o)sulfonllamino, aril(Ce-Cio)sulfonilamino-
alquilo(C1-Ce), alquil(Cs-Cg)sulfonilamino, alquil(C-Ce)sulfonilamino-alquilo(C;-
Ca), heteroarilo{Cs-Cy) 0 heterocicloalquilo(C2-Co);

eficaz para el tratamiento de tal afeccion.

17. Una composiclon farmacéutica para tratar o prevenir el rechazo de
transplantes crénicos de corazén, pulmén, higado, rifidn, pancreas, Intestino
delgado, (tero, articulaciones, médula 6sea, extremidades, cérnea y piel en un

mamlfero, incluyendo un ser humano que comprende una cantidad de un

compuesto de férmula:
Rl R
'l N g
Z
N

o la sal farmacéuticamente aceptable del mismo; en la que
R! es un grupo de férmula

8
R‘\N/(é':),
L

enlaqueyes0,102;

R* se selacciona entre el grupo compuesto por hidrégeno, alquilo(C;-Ca),
alquil(Cy-Ce)-sulfoniio, alquenilo{C-Ce), alquinilo(C>-Ce), donde los grupos
alquilo, alquenilo y alquinilo estdn opcionalmente sustituidos con deuterio,
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hidroxi, amino, trifluorometilo, alcoxi(C,-C,), aciloxi(C1-Ce), alquil(C4-Ce)-amino,
(alquil(C4-Ce))2amino, clano, nitro, alquenilo(Cz-Cs), alquinilo(C2-Ce) 0 acl{Cy-
Ce)-amino; o R* es cicloaiquilo(Cs-Cio), donde el grupo cicloalquilo estd
opcionalmente sustituido con deuterio, hidroxi, amino, trifluorometilo, aciloxi(C;-
Ca), acil(C1-Ce)-amino, alquil(C-Ce)-amino (alquil(C,-Ce))2amino, clano,
clanoalquilo{C-Cg), triflucrometil-alquilo{C,-Ce), nitro, nitroalquilo(C,-Ce) ©
acil(C4-Cg)-amino.

R® es heterocicloalquilo{C2-Ce) donde los grupos heterocicloalquilo
deben estar sustituidos con uno a cinco carboxi, ciano, amino, deuterio, hidroxi,
alquilo{C1-Ce), alcoxi(Ci-Ce). halo, acilo(C-Ce),  alquil(C1-Ce)-amino,
aminoalquilo(C4-Ce), alcoxi(C4-Ca)-CO-NH, alquil{C4-Cse)-amino-CO-,
alquenilo{C>-Cq), alquinilo{C2-Ce), alquil{C1-Ce)-amino, aminoalquilo(C,-Ce),
hidroxialquilo{C1-Ce), alcoxi(C-Ce)-alquilo(C1-Cs), aclloxi(C4-Ce)-alquilo(C4-Ce),
nitro, clanoalquilo{(C1-Cg), haloalquilo(C-Ce), nﬂmhullo(c1ca. trifluorometilo,
trifluorometilalquilo{C,-Ce), acil(C1-Ce)-amino, ach-(C1-Cs)-amino-alquilo(C-Ca),
alcoxi(C1-Ce)-acil{C1-Cg)-amino, aminoacilo{C1-Cs), aminoacil{C1-Ce)-alquilo{C+-
Ce), alquil{C,-Ces)-aminoacilo(C-Cs), (alquil(C4-Ce))2amino-acilo{C,-Csg),
R'*R"N-CO-O-, R'*R'*N-CO-alquilo(C1-Ce). alquil{C1-Ce)-S{O)m,
R™®R'®NS(O)m, R'R'NS(O)n alquilo(Ci-Ce), R™S(O)mR'N, R'™S(O)mR™N
alquilo(C1-Ce) donde m es 0, 1 0 2 y cada uno de R" y R'® se selecciona
independientemente entre hidrégeno o alquilo(C4-Ce); © un grupo de la férmula
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enlaqueaes0,1,2,3,04,

cadaunodeb, c, 8, 1, y g es independientemente 0 o 1;
des0,1,2,03;

X es S(O), donde n 8s 0, 1, 0 2; oxigeno, carbonilo 0 -C(=N-ciano)-;
Y es S(0O), donde n es 0, 1, 0 2; o carbonllo; y

Z es carbonilo, C(O)O-, C(O)NR- 0 S(O), dondenes 0, 1,0 2;

Cada uno de R®, R, R?, R®, R'? y R'! se selecclona independlentemente
entre el grupo consistente en hidrégeno o alquilo(Cy-Ce) opclonaimente
sustituido con deuterio, hidroxi, amino, trifluoromaetilo, aciloxi{(C-Ce), aci(C;-
Ce)-amino, alquil(Cy-Cs)-amino, (alquil(C+-Ce))-amino, ciano, cianoalquilo(Cs-
Ca), trifluorometilalquilo{C;-Cs), nitro, nitroalquilo(C+-Ce) 0 acil(Cy-Ce)-amino;

R'? es carboxi, ciano, amino, oxo, deuterlo, hidroxi, trifluorometilo,
alquilo(C-Ce), trifluorometilaiquilo(C,-Ce), alcoxi(C1-Ce). halo, acilo{C1-Ca),
alquil{C,-Ca)-amino, (alquil(Cy-Ce)).amino, aminoalquilo{C+-Ce), alcoxi(Cs-Ce)-
CO-NH, alquil(C4-Ce)amino-CO-, alquenilo(C2-Ca), alquiniio(C2-Ce), alquil(Gy-
Ce)-amino, hidroxialquilo{C-Ce), alcoxi(C1-Cs)-alquilo{C1-Cs), aciloxi(C;-Cq)-
alquilo(C,-Ce), nitro, clanoalquilo{C;-Ce), haloalquilo(C,-Cse), nitroalquilo{C1-Ce),
trifluorometilo, trifluorometilalquilo(C+-Ce), acil{C-Cg)-amino, aci(C4-Ce)-amino-
alquilo(C;-Ce), alcoxi(C1-Cq)-acil(C1-Cg)-amino, aminoacilo(C:-Ce),
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aminoacil(Cy-Ce)-alquilo{C+-Ce), alquil(C4-Cs)-amino-acilo(C1-Ce), (alquil{C;-
Cs))2amino-aciio(C1-Ce), R'®R'*N-CO-O-, R'SR'*N-CO-alquilo{C;-Cs),
R'*C(O)NH, R'OC(O)NH, R™NHC(O)NH, alquil{C1-Ce)-S(O)m. alquil{C;-Ce)-
S(O)m-alquilo(C1-Ce), R*® R'®NS(O)m, R'® R'*NS(O)m-alquilo(C1-Ce), R'°S(O)m
RN, R'°S(0)nR'®N-alquilo{C:-Ce) donde m es 0, 1 0 2 y cada uno de R'® y R®
se salecciona Independientemente entre hidrégeno o alquilo(C+-Ce);

Cada uno de R? y R® se selecciona independientemente entre el grupo
compuesto por hidrégeno, deuterio, amino, halo, hidroxi, nitro, carbox,
alquenilo{C2-Ca), alquinilo(Cz-Cs), triflucrometilo, trifluorometoxi, alquilo(C1-Ce),
aleoxi(Cy-Cq), cicloalquilo(C3-Cip) donde los grupos alquilo, alcoxl o cicloalquilo
estAn opcionalmente sustituidos con uno a tres grupos seleccionados entre
halo, hidroxi, carboxi, aminoalquil{(Ci-Ce)-tio, alquil(Cy-Ce)-amino, (alquii(C:-
Cu))28mino, heteroariio(Cs-Cy), heterocicioalquilo{Cz-Cg), cicloalquilo{Cs-Co) ©
arlo(Cs-Cro); 0 cada uno de R? y R? son independientemente cicloalquilo(Cs-
Cia), cicloalcoxi(C3-C1g), alquil(C+-Ce)-amino, (alquil(C+-Cq))2amino, anl(Ce-C1o)-
amino, alquil{C,-Ce)-tlo, aril(Ce-Cio)-tio, alquil(C,-Ce)-sulfinilo, aril(Ce-C1o)-
sulfinilo, alquil(Cy-Ce)-sulfonilo, aril{Ce-C10)-sulfonilo, acilo{C4-Cs), alcoxi(C,-Ce)-
CO-NH-, alquil{Cy-Ce)-amino-CO-, heteroarilo(Cs-Cq), heterocicloalquilo(Cz-Cg)
o arlo{Ce-C10), donde los grupos heteroarilo, heterocicloalquilo y arilo estin
opcionalmente sustituidos con uno a tres halo, alquilo{C-Ce), alquil(C-Cs)-CO-
NH-, alcoxi(C-Ce)-CO-NH-, alquil(Cy-Ce)-CO-NH-alquilo(C1-Cs), alcoxi(C1-Ce)-
CO-NH-alquilo(C1-Ce), alcoxi{C1-Cs)-CO-NH-alcoxi(C1-Ce), carboxl,
carboxialquilo{C+-Ce),  carboxialcoxi(C1-Ce),  benclloxicarbonilalcoxi(C1-Ce),
aleoxi(C1-Ce)carbonil-alcoxi(C-Ce), arilo(Ce-C1o), amino, aminoalquilo{C,-Ca),
alcoxi(C1-Ce)-carbonilamino, aril(Ce-C10)-alcoxi(C4-Ce)-carbonilamino, alquiC;-
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Ce)-amino, (alquil(C+-Cs))eamino, alquil(C;-Cs)-amino-alquilo{C,-C,), (alquil{C,-
Ce))2amino-alquilo{C+-Ce), hidroxi, alcoxi{(C,-Cg), carboxi, carboxialquilo(C1-Cs),
alcoxi(C+-Ce)-carbonilo, alcoxi(C-Ce)carbonil-aiquilo{Cy-Ce), alcoxi(Cy-Cs)-CO-
NH-, alquil(C1-Ce)-CO-NH-, ciano, heterocicioalquilo(Cs-Ce), amino-CO-NH-,
alquil{C1-Ca)-amino-CO-NH-, (alquil(C1-Ce))2amino-CO-NH-, arl(Ce-C10)}-amino-
CO-NH-, heteroariI(Cs-Cn)-amino-Cd-NH-. alquil(C,-Ce)-amino-CO-NH-
alquilo(C1-Ce), (alquil{C1-Ce))2amina-CO-NH-alquilo(C-Ce), aril(Ce-C1o)-amino-
CO-NH-alquilo(C4-Cs), hetaroani|{Cs-Ce)-amino-CO-NH-alquilo(C,-Cg), alquil(C,-
Ce)-sulfonilo, alquil(C,-Ce)sulfonilamino, alquil(Cy-Ce)sulfonilamino-alquilo(C;-
Cs), arll(Ce-Cio)sulfonilo, ani(Ce-Cio)sulfonilamino, aril{Ce-Cio)sulfonilamino-
alquilo(Cy-Ce), alquil{C1-Cg)sulfonitamino, alquil(C,-Cs)sulfonilamino-alquilo(C;-
Ca), heteroarilo(Cs-Cs) 0 heterocicioalquilo{C=-Co):

eficaz en tales trastomos o afecciones y un vehiculo farmacéuticamente
aceptable.
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Resumen
Un procedimiento para tratar o prevenir el rechazo crénico de

transplantes de érganos que comprende administrar un compuesto de férmula:

R" g
pt';:\na I

5 enlaque R', R?y R son como se han definido anteriormente.



TRATADO DE COOPERACION DE PATENTES
PCT
NOTIFICACION DE TRANSMISION DEL REPORTE DE EXAMEN
PRELIMINAR INTERNACIONAL
(PCT Regla 71.1)
De: AUTORIDAD DE REVISION PRELIMINAR INTERNACIONAL

Para:

FULLER, Grover, F., Jr.

c/o Lawrence Jackie
PFIZER, Inc. MS 8260-1615
Eastern Point Road,

Groton, CT 06340

Estados Unidos de Ameérica.

Sello de Recibido S de diciembre de 2005, Pfizer Inc. Departamento de
Patentes Groton

Fecha de expedicién: 22.11.2005

Referencia del expediente del solicitante o mandatario: PC32063A
Solicitud Internacional No.: PCT/IB2004 /004034

Fecha de presentacién internacional: 06.12.2004

Fecha de prioridad: 17.12.2003

Solicitante: PFIZER PRODUCTS INC et. al.

1. Se notifica al solicitante que la Administracibn Encargada del
Examen Preliminar Internacional ha emitido el informe de examen
preliminar internacional para la solicitud internacional y se lo

transmite adjunto, acompaiiado, si procede, de sus anexos.

2. Se transmite una copia del presente informe y, si procede, de sus
anexos, a la Oficina Internacional para comunicacién a todas las

Oficinas elegidas.

3. Si alguna Oficina elegida lo exige, la Oficina Internacional realizaré
una traduccién en inglés del informe (con exclusién de sus anexos) y

la transmitira a las Oficinas interesadas.

4. RECORDATORIO

Para iniciar la fase nacional ante cada Oficina elegida, el solicitante
debe cumplir ciertos actos (presentacién de la traduccién y pago de
las tasas nacionales) en el plazo de 30 meses desde la fecha de
prioridad (0 mas tarde por lo que respecta a ciertas oficinas) (Articulo
39 (1)) (véase también el recordatorio enviado por la Oficina

Internacional en el formulario PCT/IB/301).



Cuando deba entregarse una traduccién de la solicitud internacional
o una oficina elegida, se incluira la traduccién de cualquier anexo de
informe de Examen Preliminar Internacional. Corresponde al
solicitante preparar la traduccion en cuestion y entregarla
directamente a cada Oficina elegida interesada

Para mas amplios detalles en lo relativo a los plazos aplicables y las
exigencias de las oficinas elegidas, véase el Volumen II de la guia del
solicitante PCT.

Se llama la atencion del solicitante sobre el Articulo 33(5) que prevé
que los criterios de novedad, actividad inventiva y de aplicacién
industrial definidos en el Articulo 33(2) a (4) solo serviran a los
efectos del examen preliminar internacional, y que "todo Estado
contratante puede aplicar criterios adicionales o diferentes al objeto
de decidir, en ese Estado, si la invencién es patentable o no" (véase
también el Articulo 27(5)). Tales criterios adicionales pueden afectar,
por ecjemplo, a las excepciones de patentabilidad, requisitos
especificos relativos a la divulgacién, la claridad de las
reivindicaciones.

Nombre y direccion postal de la Administracién encargada del Examen
Preliminar Internacional:

Oficina de Patentes Europea P.B. 5818 Patentlaan 2

NL-2280 HV Rijswijk — Pays Bas

Tel: +31 70 340-2040, Tx : 31 651 eponl

Fax: +31 70 340-3016

Funcionario Autorizado: Janzing, M.
Tel: + 31 70 340-4140



TRATAD DE COOPERACION DE PATENTES
PCT
INFORME PRELIMINAR INTERNACIONAL SOBRE PATENTABILIDAD
(Capitulo I del Tratado de Cooperacién en materia de Patentes)
(PCT Articulo 36 y Regla 70)

Referencia del expediente del solicitante 0 mandatario: PC32063A
Solicitud Internacional No.: PCT/1B2004 /004034

Fecha de presentacion internacional: 06.12.2004

Fecha de prioridad: 17.12.2003

Clasificacién Internacional de Patentes (IPC) o la vez clasificacion
nacional e IPC: A61K 31/00.

Solicitante: PFIZER PRODUCTS INC et. al.

1. El reporte de examen preliminar internacional ha sido preparado
por esta Autoridad de Revisién Preliminar Internacional bajo el
Articulo 35 y es tranamitido al solicitante segiin el Articulo 36.

2. Este REPORTE consta de un total de 12 hojas, incluida la presente
hoja de portada.

3. Este informe también contiene ANEXOS, que comprenden.

a. [ (remitido al solicitante y a la oficina internacional) un
total de ___ hojas, descritas a continuacién:

[(] hojas de la descripcién, las reivindicaciones y/o
los dibujos que han sido modificadas y que sirven de
base al presente informe, y/o de hojas que contienen
rectificaciones autorizadas por esta Administracion
(véase la Regla 70.16 y la Instruccién Administrativa
607 del PCT).

[0 hojas que reemplazan a otras hojas anteriores,
pero que esta Administracién considera que contienen
modificaciones que se extienden més alla de la
divulgaciébn de 1la invencibn tal como fue
originalmente presentada, segn se indica en el punto
4 del Reglamento [ y en el Recuadro Suplementario.

b. [] (remitido Gnicamente a la Oficina Internacional) un
total de (indicar tipo y soporte(s) electronico(s)) ,
que contienen una lista de secuencias y/o tabla(s)
relativa(s), solo en formato legible por ordenador,
como se indica en el Recuadro Suplementario relativo
a Listas de Secuencias (ver Instruccién
Administrativa 802).



4, El presente informe contiene indicaciones relativas a los

siguientes puntos:

X Recuadrol Base de este informe

[0 Recuadroll Prioridad

Recuadro III Ninguna formulacién de opinién sobre la
novedad, la actividad inventiva y la
aplicacion industrial

Xl Recuadro IV Falta de unidad de Invenciéon

X RecuadroV Declaracion motivada segin el Articulo
35(2) sobre la novedad, la actividad
inventiva y la aplicaciéon industrial, citas y
explicaciones en apoyo de esta declaracién

Bd Recuadrovi Ciertos documentos citados

[] RecuadroVIl Defectos en la Solicitud Internacional

] Recuadro VI Observaciones relativas a la solicitud
internacional

Fecha de radicacién de la demanda: 17.01.2005

Fecha de elaboracién de este reporte: 22.11.2005

Nombre y direccion postal de la Administracion encargada del Examen

Preliminar Internacional:

Oficina de Patentes Europea P.B. 5818 Patentlaan 2
NL-2280 HV Rijswijk — Pays Bas
Tel: +31 70 340-2040, Tx : 31 651 epo nl

Fax: +31 70 340-3016

Funcionario Autorizado: Bazzanini, R.

Tel: + 31 70 340-

/ﬁ"b



Recuadro 1. Base de este informe

1. Por lo que respecta al idioma, este informe se ha establecido
sobre la base de la solicitud internacional en el idioma en el cual se
depositd, salvo indicacién en contra seflalada a continuacion.

[0 Este informe estda basado en una traduccién del idioma
original al siguiente idioma , que es el de una traduccién
orcionada a los fines de:

bisqueda internacional {segiin Reglas 12.3 y 23.1 (b))
publicacion de la solicitud internacional {segiin Regla
12.4)

[[] examen preliminar internacional (segin Reglas 55.2
y/o 55.3)

2. Por lo que respecta a los elementos* de la solicitud internacional,
esta opinién se ha establecido sobre la base de (las hojas de reemplazo
que hayan sido enviadas a la Oficina receptora en respuesta a un
requerimiento segun el Articulo 14 se las denomina en este informe como
“inicialmente presentadas” y no se anexan al informej:

Descripcibn, Phiginas

1-42 tal como se presentaron inicialmente
Reivindicaciones, Nimeros
1-17 tal como se presentaron inicialmente

[0 unalista de secuencias y/o tabla(s) relativa(s) — ver Recuadro
Suplementario relativo a Listas de Secuencias

3.

O

Las modificaciones ha ocasionado la cancelacion de:

1a desacripcion, paginas

las reivindicaciones, Nos.

los dibujos, hojas/fig.

la lista de secuencias (especificar):

tabla(s) relativa(s) a la lista de secuencias (especificar):

OO000

N
O

El presente informe ha sido establecido como si no se
hubiesen presentado (algunas de) las modificaciones anexadas a
este informe y listadas abajo, ya que se ha considerado que iban
més allA de la divulgacion de la invencién tal como fue
presentada, como se indica en el Recuadro Suplementario (Regla
70.2(c)).



la descripcién, péginas

las reivindicaciones, Nos.

los dibujos, hojas/fig.

la lista de secuencias (especificar):

tabla(s) relativa(s) a la lista de secuencias (especificar):

OC000

* Si se utiliza €l punto 4, algunas o todas estas paginas pueden llevar el
sello de “sustituida®.

Recuadro No. III. Ninguna formulacién de opinién sobre Ila
novedad, la actividad inventiva y la aplicacién industrial

1. Las preguntas con respecto a si el invento reivindicado parece ser
novedoso, implica una actividad inventiva (no ser evidente), o ser
susceptible de aplicacién industrial, por lo que respecta.

[[] al conjunto de la solicitud internacional,

a las reivindicaciones Nos. 1, 14, 17 (parcialmente, hasta
donde se relaciona la invencién 1); 2-13, 15-17 (ningiin examen
relacionado hasta la invencién 2-26)

debido a que:

Dd  1a solicitud internacional, o las reivindicaciones Nos. 1, 14 con
respecto a la aplicacién industrial (Regla 67.1 (iv) del PCT) en
cuestion se refieren al objeto, respecto del cual no requiere
examen preliminar internacional {especifique):

ver hoja separada

[0 a descripcién, reivindicaciones, o los dibujos (indiquese
cuales a continuacién) o tales reivindicaciones Nos. en
cuestibn no son claras, de manera que no es posible
formular una opinién significativa (especifique):

[0 1las reivindicaciones, o las reivindicaciones Nos. en cuesti6on
no son claras, de manera que no es posible formular una
opinién significativa.

X] no se ha emitido informe de bilisqueda internacional para
dichas reivindicaciones Nos. 1, 17 (hasta donde se relaciona
la invencién 1)

[0 lalista de de secuencias nuclebtidas y/o de aminoécidos no
cumplen la norma estindar prevista en el Anexo C de las
Instrucciones Administrativas por que:

La lista en papel [0 no se presentd



[0 nocumple con la norma estindar

La lista en formato legible por ordenador

X

[0 no se present6
[0 nocumple con la norma estandar

las tablas relativas a las listas de secuencias de nucledtidas
y/o de aminodcidos, si inicamente se han presentado en
formato legible por ordenador, no cumplen con los
requisitos técnicos previstos en el Anexo C-bis de las
Instrucciones Administrativas.

Ver recuadro suplementario para mas detalles.

Recuadro No. IV Falta de unidad de Inveneién

1.

3.

1

En respuesta al requerimiento para limitar las
reivindicaciones o pagar tasas adicionales, el solicitante:

[ halimitado las reivindicaciones

[ | ha pagado tasas adicionales

[[] ha pagado tasas adicionales bajo protesta

¥ no ha limitado las reivindicaciones ni pagado las
tasas adicionales.

Esta Administracién considera que no se cumple la
exigencia de unidad de la invencién por los motivos
indicados a continuacién, y con forme a la Regla 68.1,
decide no requerir al solicitante para limitar las
reivindicaciones o pagar tasas adicionales.

Esta Administracién considera que el requerimiento de unidad de
invencion segin las reglas 13.1, 13.2 y 13.3:

[

4

se cumple
no se cumple por las siguientes razones:

Ver hoja adjunta

9.

En consecuencia, el presente informe se ha establecido con
relacién a las partes siguientes de la solicitud internacional:

[0 todas las partes de la solicitud



las partes relativas a la reivindicaciones Nos. 1, 14
(completamente), 17 (parcialmente).

Recuadro No. V Declaracién razonada segiin el Articulo 38 (2)
con respecto a la novedad, nivel inventivo o aplicacién industrial:
anterioridades y explicaciones que soportan tal declaracién

1. Declaracion

Novedad (N) Si: Reivindicaciones -
No: Reivindicaciones 1, 14, 17

Nivel Inventivo (NI) 8i: Reivindicaciones -
No: Reivindicaciones 1, 14, 17

Aplicacion Industrial (Al) Si: Reivindicaciones 17
No: Reivindicaciones -

2. Citas y explicaciones (Regla 70.7)

ver hoja separada.

Recuadro No. VI Ciertos documentos citados

1. Ciertos documentos publicados {Regla 70.10)
y/o
2. Divulgacionea no escritas (Regla 70.9)

Ver hoja adjunta
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REPORTE DE EXAMEN PRELIMINAR INTERNACIONAL — HOJA ANEXA
Solicitud Internacional No. PCT/IB2004/004034

ftem 111
No formulacién de concepto con respecto a la novedad, nivel inventivo y aplicacién
industrial

IIl- 1. Las presentes reivindicaciones 1 y 17 han sido objeto de una biisqueda
incompleta,

Las presentes reivindicaciones 1 y 17 se relacionan con un niimero
extremadamente grande de posibles compuestos.

Sin embargo, una sustentacién dentro del marco del Articulo 6 del PCT y una
divulgacién dentro del marco del Articulo 5 del PCT estén por encontrarse para solo
una pequedia porcién de los compuestos reivindicados. En el presente caso, las
reivindicaciones carecen tanto de sustentacién y la solicitud carece tanto de divulgacion
que es imposible una blisqueda significativa sobre la totalidad del alcance reivindicado.
De manera consecuente, la biisqueda para el primer invento ha sido realizada para
aquellas partes de las reivindicaciones para parecen estar sustentadas y divulgadas,
principalmente aquellas partes que se relacionan a las pirrolo[2,3- d]pirimidinas
especificas divulgadas en la reivindicacién 14.

lll- 2. Se llama la atencién del Solicitante al hecho que ¢l presente concepto con
respecto a la novedad, nivel inventivo y aplicacién industrial se refiere solamente a la
materia de la cual se llevo a cabo un Reporte de Biisqueda Internacional. No se emitird
ningdn concepto de aquella materia no cubierta por el Reporte de Blisqueda (Regla
66.1(e) del PCT).

Ill- 3. La materia de las reivindicaciones ! y 14 se relaciona con un método de
tratamiento del cuerpo humano/animal, lo cual esta Autoridad considera cubierto por las
provisiones de la Regla 67.1(iv) del PCT. De manera que no se formulard ningiin
concepto con respecto a la aplicacién industrial de la materia de estas reivindicaciones
(Articulo 34(4)(a)(i) del PCT).

Se hace referencia a los siguientes documentos:

DI: CHANGELIAN, PAUL S. ET AL: “Prevention of Organ Allograft Rejection by
a Specific Janus Kinase 3 Inhibitor”, SCIENCE (WASHINGTON, DC, UNITED
STATES), 302, 875- 878 CODEN: SCIEAS; ISSN: 0036- 8075, 5646, XP008044166
D2: BORIE, DOMINIC C. ET AL: “JAK3 inhibition as a new concept for immune
supression” CURRENT OPINION IN INVESTIGATIONAL DRUGS (THOMSON
CURRENT DRUGS), 4(11), 1297- 1303 CODEN: COIDAZ; ISSN: 1472- 4472, 2003,
XP008044170

D3: US 2001/053782 A1 (BLUMENKOPF TODD A ET AL) 20 de diciembre de
2001

Ijem IV
Carencia de Unidad de Invencién

IV- 1. Esta Autoridad considera que existen 26 inventos abarcadas en las
reivindicaciones tal como sigue:
Invento 1. Reivindicaciones 1 y 14 (completamente), 17 (parcialmente)



El uso de pirrolo{2,3- d]pirimidinas de la férmula (I) para el tratamiento o
prevencién de rechazo crénico de transplante de coraz6n en un mamifero.
Invento 2. Reivindicaciones 2 (completamente), 17 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la férmula (1) para el tratamiento o
prevencién de rechazo crénico de transplante pulmonar en un mamifero.

Invento 3. Reivindicaciones 3 (completamente), 17 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la formula (I) para el tratamiento o
prevencién de rechazo crénico de transplante hepdtico en un mamifero.
Invento 4. Reivindicaciones 4 (completamente), 17 (parcialmente)

El uso de pirrolof2,3- d]pirimidinas de la férmula (I) para el tratamiento o
prevencion de rechazo crénico de transplante renal en un mamifero.
Invento 5. Reivindicaciones 5 (completamente), 17 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la férmula (I) para el tratamiento o
prevencién de rechazo crénico de transplante pancredtico en un mamifero.
Invento 6. Reivindicaciones 6 (completamente), 17 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la frmula (I) para el tratamiento o
prevencién de rechazo crénico de transplante de intestino delgado en un mamifero.
Invento 7. Reivindicaciones 7 (completamente), 17 (parcialmente)

El uso de pirrolof2,3- d)pirimidinas de la férmula (I) para el tratamiento o
prevencin de rechazo crénico de transplante uterino en un mamifero.

Invento 8. Reivindicaciones 8 (completamente), 17 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la formula (I} para ¢l tratamiento o
prevencién de rechazo crénico de transplante articular en un mamifero.
Invento 9. Reivindicaciones 9 (completamente), 17 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la férmula (I) para el tratamiento o
prevencién de rechazo crénico de transplante de médula dsea en un mamifero.
Invento 10. Reivindicaciones 10 (completamente), 17 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la férmula (I) para el tratamiento o
prevencion de rechazo crénico de transplante de extremidad en un mamffero.
Invento 11. Reivindicaciones 11 (completamente), 17 (parcialmentc)

El uso de pirrolo[2,3- d]pirimidinas de la fSrmula (I) para el tratamiento o
prevencitn de rechazo crénico de transplante de comea en un mam{fero.

Invento 12. Reivindicaciones 12 (completamente), 17 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la fSrmula (I) para el tratamiento o
prevencion de rechazo crénico de transplante de piel en un mamfifero.
Invento 13. Reivindicaciones 13 (completamentc)

El uso de pirrolo[2,3- d]pirimidinas de la fdrmula ([) para el tratamiento o
prevencidn de rechazo crénico de transplante celular en un mamffero.
Invento 14. Reivindicaciones 15 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la férmula (I) para el tratamiento o
prevencion de rechazo agudo o hiperagudo de transplante de corazén en un mamiffero.
Invento 15. Reivindicaciones 15 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la férmula (1) para el tratamiento o
prevencion de rechazo agudo o hiperagudo de transplante pulmonar en un mamifero.
Invento 16. Reivindicaciones 15 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la fdrmula (I) para el tratamiento o
prevencion de rechazo agudo o hiperagudo de transplante hepético en un mamifero.
Invento 17. Reivindicaciones 15 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la férmula (I) para el tratamiento o
prevencion de rechazo agudo o hiperagudo de transplante renal en un mamifero.



Invento 18. Reivindicaciones 15 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la férmula (I) para el tratamiento o
prevenci6n de rechazo agudo o hiperagudo de transplante pancredtico en un mamifero.
Invento 19. Reivindicaciones 15 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la formula (I) para ¢! tratamiento o
prevencién de rechazo agudo o hiperagudo de transplante de intestino delgado en un
mam{fero.

Invento 20. Reivindicaciones 15 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la férmula ([) para el tratamiento o
prevencién de rechazo agudo o hiperagudo de transplante uterino en un mamifero.
Invento 21. Reivindicaciones 15 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la férmula (I) para el tratamiento o
prevencion de rechazo agudo o hiperagudo de transplante articular en un mamifero.
Invento 22. Reivindicaciones 15 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la formula (I} para el tratamiento o
prevencién de rechazo agudo o hiperagudo por transplante de médula sea en un
mamifero.

Invento 23. Reivindicaciones 15 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la férmula (I) para el tratamiento o
prevencion de rechazo agudo o hiperagudo por transplante de extremidad en un
mamifero.

Invento 24. Reivindicaciones 15 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la férmula (I) para el tratamiento o
prevencién de rechazo agudo o hiperagudo por transplante de comea en un mamfifero.
Invento 25. Reivindicaciones 15 (parcialmente)

El uso de pirrolo[2,3- d]pirimidinas de la formula (I) para el tratamiento o
prevencién de rechazo agudo o hiperagudo por transplante de piel en un mamffero.
Invento 26. Reivindicaciones 16 (completamente)

El uso de pirrolo[2,3- d]pirimidinas de la férmula (I) para el tratamiento o
prevencién de la enfermedad injerto versus huésped (GVHD) aguda o crénica en un
mamifero.

IV- 2. No se encuentran vinculados entre si para formar un concepto inventivo general
tinico (Regla 13.1 del PCT) por las siguientes razones:

El problema a resolverse por la presente solicitud es proporcionar un enfoque
para el tratamiento o la prevencién de rechazo crénico, agudo o hiperagudo por
transplante de drganos (corazén, pulmén, higado, rifidn, pdncreas, intestino delgado,
dtero, articulaciones, médula dsea, extremidades, cémea, piel) o transplante celular, o
enfermedad injerto versus huésped aguda/crénica (EIVH). La solucién propuesta es el
uso de pirrolo{2,3- d]pirimidinas de la férmula Markush (I) los cuales son inhibidores
de la proteinquinasa JAK3, basado en asumir que el bloqueo de sefiales por la via JAK3
puede resultar en una inmunosupresién. El uso de un inhibidor JAK3 por sus
propiedades inmunosupresoras en ¢l tratamiento de rechazo por transplantes, representa
la caracteristica técnica que podria, a priori, unificar los diferentes inventos 1- 26
enumerados anteriormente.

IV- 3. Sin embrago, varios inhibidores JAK3 ya han sido divulgados para el
tratamiento de rechazos a transplantes (corazén, médula ésea, rifién, islote pancredtico)
y EIVH: D1 divulga CP- 690,550 (una pirrolopirimidina que entra bajo la definicién de
la formula Markush (I) y que se menciona en la reivindicacién 14 de la presente
solicitud), como un inhibidor oralmente activo de la tirosinquinasa JAK3, el cual ha

o



demostrado prolongar significativamente la supervivencia en un modelo murino de
transplante de corazén y en simios cynomolgus receptores de transplantes renales.

D2 divulga la critica relevancia de enfocarse en JAK3 con el fin de lograr una
inmunosupresién donde se necesite, es decir en células que estén activamente
participando en rechazo, sin resultar con efectos por fuera de estas poblaciones
celulares. Un ejemplo de un potente y selectivo inhibidor de JAK3 es el CP- 690550
desarrollado por Pfizer, Inc., el cual significativamente mejoré la supervivencia en un
modelo murino luego de un transplante de corazén y en un modelo preclinico de
transplante renal en simios, con un buen perfil de seguridad. Otros ejemplos incluyen el
AG- 490, el cual produjo una prolongacién modesta relacionada con la dosis en la
supervivencia de ratas con aloinjerto cardiaco heterotdpico; el PNU- 156804, el cual
mejord la supervivencia de un injerto en un modelo de alotransplante de corazén en
rata; el WHI- P131 el cual previno una EIVH aguda y mortal en una incompatibilidad
del complejo mayor de histocompatibilided en ratones, por lo tanto sugiriendo que este
compuesto podria mejorar la supervivencia luego de un transplante de médula dsea;
anticuerpos monoclonales, los cuales prolongaron la supervivencia de recipientes de
aloinjertos de islotes al compararlos con controles.

La US 2001/053782 A1 divulga el uso de inhibidores JAK3 que tienen la misma
formula Markush, incluyendo los primeros 12 compuestos de la reivindicacién 14 de la
presente solicitud (ver los compuestos de la reivindicacién 20), para el tratamiento de
rechazo a transplantes de 6rganos y xenotransplantes.

1V- 4. De manera consecuente, la idea de utilizar inhibidores JAK3 en el tratamiento de
rechazo por transplantes o EIVH no puede servir mas como caracterfstica técnica
especial que proporciona un concepto inventivo general Ginico que enlaza las diferentes
invenciones 1- 26 entre si.

En la presente solicitud, no se pueden distinguir caracteristicas técnicas adicionales que
puedan considerarse como “caracteristica técnica especial” involucradas en la relacién
técnica entre las diferentes invenciones. De manera consecuente, la presente solicitud
carece de unidad de invencién y las diferentes soluciones que no hacen parte de un
concepto inventivo comiin se identifican como las diferentes materias expuestas
anteriormente. Cada una de las invenciones enumeradas ¢s una invencién distinta,
caracterizada por su propia caracteristica técnica especial, definiendo asf la contribucién
que cada una de las invenciones reivindicadas, consideradas como un todo, hace sobre
el estado de la técnica anterior.

IV- 3. El Solicitante no ha cancelado sumas adicionales y por lo tanto, el presente
concepto con respecto a la novedad, nivel inventivo y aplicacién industrial se relaciona
Ginicamente con la materia de la primera invencién objeto de la bisqueda definida
anteriormente.

ftem v

Declaracién razonada bajo Ia Regla 66.2(a)(ii) con respecto a la novedad, nivel
inventivo y aplicacién industrial; citas y explicaciones soportando dicha
declaracién

V-1. NOVEDAD (Articulo 33(1) y 33(2) del PCT)

La presente solicitud no cumple con los criterios del Articulo 33(1) del PCT, puesto que
la materia de las reivindicaciones 1, 14, y 17 no es novedosa dentro del marco del
Articulo 33(2) del PCT.

V- 1.1.La presente reivindicacién 17 se relaciona con un uso médico de una
composicién farmacéutica que comprende un compuesto de la férmula (T). Se llama la



atencién del Solicitante al hecho de que sustancias o composiciones conocidas solo
pueden ser patentadas para un uso en tratamiento médico o para uso como medicamento
si la sustancia o composicion conocida no hubiera sido divulgada para uso en terapia
(“primer uso médico™). Las mismas sustancias o composiciones no pueden
subsecuentemente ser patentadas para ningin otro uso de ese tipo (ver GL C-1V, 4.2) y
el indicio de una aplicacién posterior no puede establecer novedad. Por lo tanto,
cualquier documento que describa el uso de los compuestos reivindicados en terapia
desvirtuarian la novedad de dichas reivindicaciones.

V- 1.2.Con base en la divulgacién de D1- D3 segin lo expuesto en el punto IV-3
anteriormente, se encuentra que D1 y D2 desvirtian la novedad de las reivindicaciones
1, 14 y 17 y D3 desvirtiia la novedad de la reivindicacién 17.

V-2. NIVEL INVENTIVO (Articulo 33(1) y 33(3) del PCT)

La presente solicitud no cumple con los criterios del Articulo 33(1) del PCT, puesto que
la materia de las reivindicaciones 1, 14 y 17 no posee nivel inventivo dentro del marco
del Articulo 33(3) del PCT.

V- 2.1. El uso de un inhibidor JAK3 por sus propiedades inmunosupresoras en ¢l
tratamiento de rechazos por transplantes ya es bastante conocido a partir de D1- D3 tal
como se reporta arriba (ver el punto IV- 3). En particular, los antecedentes D1 y D2
divulgan la prolongacioén significativa de la supervivencia en un modelo murino sujetoa
transplante de corazén y en simios cynomolgus receptores de transplantes renales, al ser
tratados con el derivado de pirrolo[2,3- d]pirimidina, el CP- §90550. Dicho compuesto
ha sido desarrollado por Pfizer y se reporta en ser un inhibidor de la tirosinquinasa
citopldsmica JAK3,

El antecedente D3 se relaciona con pirrolo[2,3- d]pirimidinas de la misma férmula
Markush (I) divulgada en la presente solicitud de patente. Dichos compuestos
aparentemente son inhibidores de JAK3 y como tal son itiles como agentes
inmunosupresores, por ejemplo, para transplantes de érganos y xenotransplantes. Entre
los compuestos especificos divulgados en la reivindicacién 20 de D3, un compuesto que
corresponde a CP- 690550 también se menciona (ver la reivindicacién 20, sexto
compuesto, es decir, el derivado de propionitrilo).

Por lo tanto, al enfrentarse con el problema de encontrar alternativas para el tratamiento
de rechazos por transplantes de corazén, aquella persona capacitada podria, conociendo
el efecto del inhibidor de JAK3 de pirrolo[2,3- d]pirimidina (CP- 690550) reportado en
los antecedentes D1y D2, intentar usar otros inhibidores de JAK3 de pirrolo[2,3-
d]pirimidina, como aquellos de la férmula (I) divulgados en D3, sin ningin esfuerzo
inventivo, y por consiguiente llegar a la solucién propuesta por la presente solicitud.
Por lo tanto, no puede reconocerse ninglin nivel inventivo para las reivindicaciones 1,
14y 17.

V-3. APLICACION INDUSTRIAL (Articulo 33(4) del PCT)

Para la evaluacién de las presentes reivindicaciones 1 y 14 de si son industrialmente
aplicables, no existen criterios unificados en los Estados pertenecientes al PCT. La
patentabilidad también puede estar sujeta a la formulacién de las reivindicaciones. La
EPOQ, por ejemplo, no reconoce como industrialmente aplicable aquella materia de las
reivindicaciones con respecto al uso de un compuesto en tratamiento médico, pero si
permite, sin embargo, reivindicaciones sobre un compuesto conocido en su primer uso
en tratamiento médico y el uso de tal compuesto en la manufactura de un medicamento
para un nuevo tratamiento médico.
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PFIZER PRODUCTS INC. et al

1. The applicant is hereby notified that this intemational Preliminary Examining Authority tranemits herewith the
i;:;lrlna:';lgnal prelimiriary report on patentability and its annexaes, if any, established on the intemational
cauon.

2. A copy of the report and its annexes, Iif any, Is being transmitted o the Intemational Bureau for
communication to all the elected Offices.

3. Where required by any of the elected Offices, the Intemational Bursau will prepare an English transiation of
the repart (but not of any annexaa) and will transmit such tranalation to those Offices.

4. REMINDER

The applicant must enter the national phase before each elected Office by performing certain acts (filing
translations and paying national fees) within 30 monthe from the priority date (or later in some Offices)
(Article 398(1)) (see also the reminder sent by the Intemnational Bureau with Form PCTARBO1).

Where a translation of the intemational application must be fumished to an elected Office, that translation
must contain a iransiation of any annexes to the intemational preliminary report on patentability. it is the
applicant's reaponsibility to prepare and fumish such translation directly to sach elected Office concemed.

For further details on the applicable time limits and requirements of the elected Offices, see Volume |l of the
PCT Applicant's Guide.

The applicant's attention is drawn to Article 33(5), which provides that the criterla of noveily, inventive step
and industrial applicability deacribed in Article 33(2) to (4) merely serve the purposes of international
praliminary examination and that "any Contracting State may apply additional or diffarent criteria for the
purposes of declding whether, in that State, the claimed inventions is patentable or not* (see also Article
27(5)). Such additional criteria may relate, for example, to axamptions from patentabillty, requirements for
enabling disclosure, clarity and support for the claims.

Name and malling addreas of the Intemational Authorized Officer
prefiminary examining authority: f .
ELM Hi"’mmmne% . P.%.s.m Patentisan 2 Janzing, M l ﬁ\
~2280 HV Rijowiik -
Tol. 431 70 40 - 2040 Tn. 31 651 eponl Tel. +31 70 3404140 I’
Fax: +31 70 340 - 3016 -

Form PCTAPEA/418 {January 2004)
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imtamational appiication No. Inlemational Tiing dats (dayfnonihiear) Priority date (dapinonthyear)
PCTAB2004/004034 06.12.2004 17.12.2003
intsrnational Patent Classification (IPC) or national classification and iPC
AB1K3100
Applicant

PFIZER PRODUCTS INC. et al

1.  Thia report is the Intemational preliminary axamination report, estabilshed by this International Preliminary Examining
Authority undsr Article 35 and transmitted to the applicant according to Arlicle 38,

2. This REPORT consists of a olal of 12 sheets, Including this cover sheet.

3. This report ia aiso accompanied by ANNEXES, comprising:
a. 0 sent o ihe applicant and to the infernational Bureau) a total of sheets, as folows:

[0 sheets of the description, claims andbr drawings which have besn amended and are the basia of thia report
andbr sheeis containing rectifications authorized by this Authority (sae Rule 70.18 and Seclion 807 of the
Adminisirative Instructions).

OO0 shests which supersede earilar sheets, but which this Authority considers contain an amendment that goea
gwondmedlachsurehmmmlﬂmmlappMMnnﬁhd.nhﬂuhdln itam 4 of Box No. | and the
upplemental Box.

b. (1 (sent to the Intemational Bureau only) & total of (Indicate type and number of slectronic carrier(s)) , containing a
saquence listing andbr {ablee related thereto, In computer readable form only, as indicated I the Supplemental
Box Relating to Sequence Listing (see Section 802 ot the Administrative Instructions).

4. This report contains Indications relating to the following ltema:

K BoxNo.|  Basis of the opinion

O BoxNo.ll  Prosty

&3 BoxNo.ili Non-sstabfishment of opinion with regard to noveity, inventive step and industrial applicabliity
B Box No.IV  Lack of unity of invention

& BoxNo.V  Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

& Box No.VI  Certain documents cited
[0 Box No.Vil Ceriain defects In the International application
O Box No. VIl  Certaln observationa on the intemational application

Dale of submisaion of the demand Date of completion of this report

17.01.2005 22.11.2005

Name and malling addrass of the intemational Authorized Officar

pretiminary hing authority: /-"""'-w
Eurcpean Patent Office - P.B. 5818 Patentiaan 2 s \

’ NL-2280 HV Rijewijk - Pays Bas Bazzanini, R !ﬁ,

Tol. +31 70 340 - 2040 Tx: 31 851 spo nl
Fax +3170 340 - 30168 Telephone No. +31 70 340- iy

Form PCTAPEA/408 (Cover Sheet) (January 2004)
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INTERNATIONAL PRELIMINARY REPORT Intsmational application
ON PATENTABILITY PCTAB2004/004034

Box No.) Basla of the report

1. With regard to the language, this report Is based on the intamational application in the language In which it was
filed, uniess otherwise indicated undaer this item.

0 This report is based on translations from the originat language into the following language ,
which is the language of a translation furnished for the purposes of:
O intemnational search {under Rules 12.3 and 23.1(b})
O publication of the intemationat application (under Rule 12.4)
O interational preliminary examination (under Rules 55.2 andbr 55.3)

2. With regard to the slements* of the intemational application, this report is based on (repiacement sheets which
have been lumished o the receiving Office in reeponse o an invilation under Article 14 are referred io in this
report as “oniginally filed" and ars not annexed to this report).

Description, Pages

142 as originally filed
Claimes, Numbers

117 ae originally flled

O a sequence listing andbr any related table(s) - see Supplemental Box Relating to Sequence Listing

3. 0 The amendments have resultad in the cancellation of:
O the deecription, pages
O the claims, Nos.
0 the drawings, sheetefigs

O the sequence listing {specify).
O any table(s) related to sequence listing (specify):

4. O This report has been established as if (some of) the amendments annexed to this report and listed below
had not been made, since they have been considered to go beyond the disciosure as filed, as indicated in the
Supplemental Box (Rule 70.2(c)).

0 the description, pages

O the claims, Nos.

O the drawings, sheetsfigs

O the sequence listing (specily).

1 any table(s} related to sequencs listing (specily):

* TIf item 4 applies, some or all of these sheets may be marked "superseded."

Form PCTAPEA/408 (Jamumary 2004)
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INTERNATIONAL PRELIMINARY REPORT Intemational application No)
ON PATENTABILITY PCTAB2004/004034

Box No. il Non-establishment of opinion with regard to noveity, Inventive step and industrial
applicability

1. The questions whether the claimed invention appears to ba novel, to involve an inventive step (to be non-
obvious), or to be industrially applicable have not been examinad in respect of:

a
=

the entire intemational application,

claims Nos. 1,14,17 (partially, as far as relating to invention 1); 2-13, 15-17 (not examined as far as relating
to inventions 2-26)

because:

the said intemational application, or the said claims Nos. 1,14 with respect to industrial appiication (Rule
87.1(iv) PCT) relate to the following subject matter which doec not require an Intemational preliminary
examination (specily):

ace separats shest

the deacription, claims or drawings (indicate particular elements below) or sald claims Noe. are so unclear
that no meaningful opinion could be formed (apecify):

the claime, or sald claime Nos. are so inadequatsly supported by the description that no meaningtul opinion
could be formed.

no intemaﬁ)onul search report has been established for the sald claims Nos. 1,17 (as far as relating to
invention 1

the nucleotide andbr amino acid sequence listing does not comply with the standard provided for in Annex
C of the Administrative instructions in that:

the written form O has not been fumished

O does not comply with the standard
the computer readableforn [0  has not been fumished

O does not comply with the standard

the tables related to the nucleotide andbr amino acid asquence listing, If in computer readable form only, do
not comply with the technical requirements provided for in Annex C-bée of the Administrative Instructions.

Soe sepanate sheet for further details

Formm PCTAPEA/400 (January 2004)
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INTERNATIONAL PRELIMINARY REPORT international application No.
ON PATENTABILITY PCTAB2004/004034

Box No. IV Lack of unity of invention

1. B In response to the Invitation to restrict or pay additional fees, the applicant has:
O restricted the claims.
O paid additional fees.
O paid additional fees under protest.
& neither restricted nor paid additional feea.

2. 00 This Authority found that the requirement of unity of invention is not complied with and chose, according to
Rule 88.1, not to invite the applicant to restrict or pay additional feee.

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3
is

O complled with.
& not complied with for the following reasons:
soe saparte sheet _
4. Consequently, this report has been established in respect of the following parts of the intemational application:
O all parts.
B the parte relating to claims Nos. 1, 14 (completely), 17 (partially) .

Box No.V Reosasoned siatement under Article with regard to novelty, inventive Indusirial
u::llenhllny; elhdommduphn:Moupper::{;)mm step orin

1. Statament
Novelty (N) Yes: Claims -
No: Claims 1.14,17
Inventive step (IS) Yes: Claims -
No: Claims 1,14,17
Industrial applicabllity (1A) Yes: Claims 17
No: Claims -

2. Chations and explanations (Rule 70.7):
soe soparate sheet

Form PCTAPEA/409 (January 2004)
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Box No. V1 Certain documents clited

1. Cenaln published documents (Rule 70.10)
and /or

2. Non-written disclosures (Rule 70.9)
soo separate sheet

Form PCTAPEA/409 (Janusry 2004)
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INTERNAT] NAL PRELIMINARY Intemational application No.
REPORT ON PATENTABILITY

(SEPARATE SHEET) PCT/1B2004/004034
Be tem il

N n-establishment of opinion with regard to novelty, inventive step and industrial
applicability

HI-1. Present claims 1,17 have been the object of an incomplete search.

Present claims 1,17 relate to an extremely large number of possible compounds.
Support within the meaning of Article 6 PCT and disclosure within the meaning of
Article 5 PCT is to be found, however, for only a small proportion of the compounds
claimed. In the present case, the claims so lack support, and the application so lacks
disclosure, that a meaningful search over the whole of the claimed scope is
impossibie. Consequently, the search for the first invention has been carried out for
those parts of the claims which appear to be supported and disclosed, namely those
parts relating to the specific pymolo[2,3-d]pyrimidines disclosed in claim 14.

IlI-2. The Applicant's attention is drawn to the fact that the present opinion expressed as to
the novelty, Inventive step and industrial applicability refers only to the matter for
which an Intemational Search Report has been drawn up. No opinion will be carried
out in respect of subject-matter which was not covered by the Search Report (Rule
66.1(e) PCT).

il1-3. The subject matter of claims 1 and 14 relates to a method of treatment of
human/animal body, which is considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with
respect to the industrial applicability of the subject-matter of these claims (Article

34(4)(a)(i) PCT).

Reference is made to the following documents:

D1: CHANGELIAN, PAUL S. ET AL: "Prevention of Organ Allograft Rejection bya
Specific Janus Kinase 3 Inhibitor® SCIENCE (WASHINGTON, DC, UNITED
STATES) , 302, 875-878 CODEN.: SCIEAS; ISSN: 0036-8075, 5646, XP008044166

D2: BORIE, DOMINIC C. ET AL: "JAKS inhibition as a new concept for immune
suppression” CURRENT OPINION IN INVESTIGATIONAL DRUGS (THOMSON
CURRENT DRUGS) , 4(11), 1297-1303 CODEN: COIDAZ; ISSN: 1472-4472, 2003,
XP008044170

D3: US 2001/053782 A1 (BLUMENKOPF TODD A ET AL) 20 December 2001 (2001-12-
20)

Form PCT/8eparate Sheat/409 (Sheet 1) (EPO-January 2004)
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(SEPARATE SHEET) PCT/IB2004/004034
Be liem IY

Lack of unity of Invention
IV-1. This Authority considers that there are 26 inventions covered by the claims
indicated as follows:

Invention 1. Claims 1, 14 (completely), 17 (partially)
Use of pyrrolo[2,3-d]pyrimidines of formula (1) for the treatment or prevention of
chronic heart transplant rejection in a mammal.

Invention 2. Claims 2 (completely), 17 (partially)
Use of pymolo[2,3-d]pyrimidines of formula (I) for the treatment or prevention of
chronic lung transplant rejection in a mammal.

Invention 3. Claims 3 (completely), 17 (partially)
Use of pyrrolo[2,3-d]pyrimidines of formula (I) for the treatment or prevention of
chronic liver transplant rejection in a mammal.

invention 4. Claims 4 (completely), 17 (partially)
Use of pymolof2,3-d]pyrimidines of formula (l) for the treatment or prevention of
chronic kidney transplant rejection in a mammal.

Invention 5. Claims 5 (completely), 17 (partially)
Use of pyrrolo[2,3-d]pyrimidines of formula (l) for the treatment or prevention of
chronic pancreas transplant rejection in a mammal.

Invention 6. Claims 68 (completely), 17 (partiaily)
Use of pyrrolo[2,3-d]pyrimidines of formula () for the treatment or prevention of
chronic small-intestine transplant rejection in a mammal.

Invention 7. Claims 7 (completely), 17 (partially)
Use of pyrrolo[2,3-d]pyrimidines of formula (l) for the treatment or prevention of
chronic uterus transplant rejection in a mammal.

invention B. Claims 8 (completely), 17 (partially)
Use of pymolo[2,3-d]pyrimidines of formula (1) for the treatment ar prevention of
chronic joints transplant rejection in a mammal.

Invention 8. Claims 9 (completely), 17 (partialty)
Use of pyrrolof2,3-d]pyrimidines of formula (J) for the treatment or prevention of
chronic bone marrow transplant rejection in a mammal.

Invention 10. Claims 10 (completsly), 17 (partially)
Use of pyrrolo[2,3-d]pyrimidines of formula (1) for the treatment or prevention of
chronic [imb transplant rejection in a mammal. )

Form PCT/Separaie Sheet/400 (Shest 2) (EPO-January 2004)
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Invention 11. Claims 11 (completely), 17 (partially)
Use of pymrolof2,3-d]pyrimidines of formula (1) for the treatment or prevention of
chronic comea transplant rejection in a mammal.

Invention 12. Claims 12 (completely), 17 (partially)
Use of pyrrolo[2,3-d]pyrimidines of formula (I) for the treatment or prevention of
chronic skin transplant rejection in a mammal.

Invention 13. Claims 13 (completely)
Use of pyrrolo[2,3-d]pyrimidines of formula (1) for the treatment or prevention of
chronic cellular transplant rejection in a mammal.

Invention 14. Claims 15 (partially)
Use of pymolo[2,3-d]pyrimidines of formula () for the treatment or prevention of acute
or hyperacute heart transplant rejection in a mammal.

Invention 15. Claims 15 (partially)
Use of pyrrolo[2,3-d]pyrimidines of formula (l) for the treatment or prevention of acute
or hyperacute lung transplant rejection in &8 mammal.

invention 16. Claims 15 (partially)
Use of pyrrolof2,3-d]pyrimidines of formula (l) for the treatment or prevention of acute
or hyperacute liver transplant rejection in a mammal.

invention 17. Claims 15 (partiaily)
Use of pyrrolof2,3-d]pyrimidines of formula (I) for the treatment or prevention of acute
or hyperacute kidney transplant rejection in a mammal.

Invention 18. Claims 15 (partially)
Use of pyrrolo[2,3-d]pyrimidines of formula (1) for the treatment or prevention of acute
or hyperacute pancreas transplant rejection in a mammal.

Invention 19. Claims 15 (partially)
Use of pymolof2,3-d]pyrimidines of formula (1} for the treatment or prevention of acute
or hyperacute small-intestine transplant rejection in a mammal.

Invention 20. Claims 15 (partially)
Use of pyrrolo{2,3-d]pyrimidines of formula (I) for the treatment or prevention of acute
or hyperacute uterus transplant rejection in a mammal.

Invention 21. Claims 15 (partially)
Usa of pyrrolo[2,3-d]pyrimidines of formula (1) for the treatment or prevention of acute
or hyperacute joints transplant rejection in a mammal.

Invention 22. Claims 15 {partially)

Form PCT/Separats Shaot408 (Sheet 3) (EPO-January 2004)
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Use of pyrrolo[2,3-d]pyrimidines of formula (1) for the treatment or prevention of acut
or hyperacute bone marrow transplant rejection in a mammal.

Invention 23. Claims 15 (partially)
Use of pyrmolo[2,3-dlpyrimidines of formula (I) for the treatment or prevention of acute
or hyperacute limb transplant rejection in a mammal.

Invention 24. Claims 15 (partially)
Use of pymolo[2,3-d]pyrimidines of formula (l) for the treatment or prevention of acute
or hyperacute comea transplant rejection in a mammal.

Invention 25. Claims 15 (partially)
Use of pyrrolo[2,3-d]pyrimidines of formula (I) for the treatment or prevention of acute
or hyperacute skin transplant rejection in a mammal.

Invention 26. Claims 16 (completely)
Use of pyrrolof2,3<d]pyrimidines of formula () for the treatment or prevention of acute-
or chronic graft versus host disease (GVHD) in a mammal. -

Iv-2. They are not sb linked as to form a single general inventive concept (Rule 13.1

PCT) for the following reasons:

The problem to be solved by the present application is to provide an approach for the
treatment or the prevention of chronic, acute or hyperacute organ (hear, lung, liver,
kidney, pancreas, small-intestine, uterus, joints, bone mamow, limb, comea, skin) or
cellular transplant rejection or acute/chronic graft versus host disease (GVHD).
The propased solution is the use of pymolo{2,3-d)pyrimidines of Markush formula (1)
which are inhibitors of the protein kinase JAK3, based on the assumption that a block
of signalling through the JAK3 pathway may resuit in an immunosuppression.
The use of a JAK3 inhibitor for its immunosuppreasant properties in the treatment of
transplant rejection, represents the technical feature which may, a priori, unify the
different inventions 1-26 listed above.

IV-3. However, a number of JAKS inhibitors have been already disclosed in the

treatment of transplant rejection (heart, bone marrow, kidney, islet) and GVHD:

D1 discloses CP-680,550 (a pyrrolopyrimidine falling within the meaning of Markush
formula {I) and mentioned in claim 14 of the present application), as an orally active
inhibitor of the tyrosine kinase JAK3, which has been found to significantly prolong
survival in a murine model of heart transplantation and in cynomolgus monkeys
receiving kidney transplants.
D2 discloses the extreme relevance of targeting JAK3 in order to achieve
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immunosuppression where it is needed, ie on cells actively participating in rejection,
without resulting in any effects outside of these cell populations. An example of
potent and selective inhibitor of JAK3 is given by CP-680550 developed by Pfizer
Inc., which significantly improved survival in a murine model of heart transplantation
and in a preclinical model of kidney transplantation in monkeys, with good safety
profile. Other examples are given by AG-490, which produced a dose-related modest
prolongation of heterotopic heart allograft survival in rats; by PNU-156804, which
improved graft survival in a rat heart allotransplantation model; by WHI-P131, which
prevented fatal acute GVHD across a major histocompatibility complex mismatch in
mice, thereby suggesting that this compound may improve survival after bone-
marrow transplantation; by monoclonal antibodies, which prolonged the survival of
recipients of islet allograits when compared to controls.

US 2001/053782 A1 discloses the use of JAK3 inhibitors having the same Markush
formula, including the first 12 compounds of claim 14 of the present application (see
compounds of claim 20), for the treatment of organ transplant rejection and xeno-
transplantation.

IV-4. Consequently, the idea to use JAKS inhibitors in the treatment of trangplant
rejection or GVHD cannot serve any longer as a special technical feature
providing a single general inventive concept linking the different inventions 1-26
together.

In the present application no further technical features can be distinguished that can
be regarded as a "special technical feature® involved in the technical relationship
among the different invention. Consequently, the present application lacks unity of
invention and the different solutions not belonging to a common inventive concept are
identified as the different subjects listed above. Each of the inventions listed is a
distinct invention, characterized by its own special technical feature, defining the
contribution which sach of the claimed Inventions, considered as a whole, makes
over the prior art.

IvV-3. The Applicant has not paid any additional fees and therefore, the present
opinion as to novelty, inventive step and industrial application relates only to the
subject-matter of the searched first invention defined above.

Re ftem V
Reasoned statement with regard to novelty, Inventive step or industrial applicability;
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citations and explanations supporting such statement

V-1. NOVELTY (Articie 33(1) and 33(2) PCT)

The present application does not meet the criteria of Article 33(1) PCT, because the

subject-matter of claims 1,14,17 is not new in the sense of Article 33(2) PCT.

V-1.1 Present claim 17 relates to a medical use of a pharmaceutical composition
comprising a compound of the formula (I). The attention of the Applicant is drawn
to the fact that known substances or compositions may only be patented for use
in medical treatment or for use as a medicament if the known substance or
compoeition were not previously disclosed for use in therapy (*first medical use®).
The same substances or compositions cannot subsequently be patented for any
other use of that kind (see GL C-IV,4.2) and the indication of a further application
cannot establish novelty. Therefore, any document describing the use in therapy
of the claimed compounds will destroy the novelty of sald claims.

V-1.2. Based on the disclosure of D1-D3 as reported In point IV-3 above, D1 and D2 are
found to be prejudicial to the novelty of claims 1,14,17 and D3 to the novelty of
claim 17.

V-2. INVENTIVE STEP (Article 33(1) and 33(3) PCT)

The present application does not meet the criteria of Article 33(1) PCT, because the

subject-matter of claims 1,14,17 does not involve an inventive step in the sense of Article

33(3) PCT.

vV-2.1. The use of a JAKS inhibitor for its immunosuppressant properties In the treatment
of transplant rejection is already well known from D1-D3 as reported above (see
point IV-3). In particular D1 and D2 disclose the significant prolongation of survival
in a murine model of heart transplantation and in cynomolgus monkeys receliving
kidney transplants, when treated with the pyrrolo[2,3-d]pyrimidine derivative CP-
690550. Said compound is has besn developed by Pfizer and is reported to be an
inhibitor of the cytoplasmic tyrosine kinase JAK3.

D3 relates to pyrrolof2,3-d]pyrimidines of the same Markush formula (l) disclosed in the
present patent application. Said compounds are said to be inhibitors of JAK3 ans as
such are useful as immunosuppressive agents, e.g. for organ transplants and xeno
transplantation. Among the specific compounds disclosed in claim 20 of D3, a compound
corresponding to CP-690550 is also mentioned (see claim 20, sixth compound, i.e. the
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Therefore, when faced to the problem of finding altematives to the treatment of heart
transplant rejection, the skilled person would, knowing about the effect of the pyrrolo[2,3-
d)pyrimidine JAK3 inhibitor CP-690550 reported in D1 and D2, attempt to use other
pyrrolo[2,3-d]pyrimidine JAKS inhibitors, such as those of formula (I) disclosed in D3,
without any inventive effort, and thus arriving to the solution provided by the present
application.

Therefore, no inventive step can be acknowledged for claims 1,14,17.

V-3. INDUSTRIAL APPLICATION (33(4) PCT)

For the assessment of the present claims 1 and 14 on the question whether they are
industrially applicable, no unified criteria exist in the PCT Contracting States. The patentability
can also be dependent upon the formulation of the claims. The EPO, for example, does not
recognize as industrially applicable the subject-matter of claims to the use of a compound in
medical treatment, but may allow, however, claims to a known compound for first use in
medical treatment and the use of such a compound for the manufacture of a medicament for
a new medical treatment.
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