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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 

iiiIIIIIIIllhIIIIuIIIIIIiIIIIiIIiIIIIIIIIIIll 
No. 07-054466- -00002-0000 
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E. S. D. 

Re: P1.-INCYTE CORPORATION.-Solicitud de Patente de Invención 

en Fase Nacional PCT para "COMPUESTOS DE LACTAMA Y SU 

USO COMO FARMACEUTICOS".-Clase C07D 487/04.-

Expediente nümero 07-054.466.-

1. Me refiero a ml memorial de 21 de Agosto de 2007. 

2. De conformidad con lo dispuesto en el ArtIculo 5.2.12 de (a Circular 

Externa No. 03 de 28 de Abril de 2003, y estando dentro del plazo de seis 

meses contados desde (a fecha de la publicación de (a solicitud en (a Gaceta 

de (a Propiedad Industrial nümero 582 de 30 de Noviembre de 2007, solicito 

a ese Despacho proceder a realizar el examen de patentabilidad de la 

presente invención. 

3. Me permito recordar a usted, que tal como se informó en el Petitorio de 

la invención, (a presente solicitud corresponde a CapItulo I. 

4. Anexo me permito acompaæar recibo nümero 08-37.141, expedido por 

(a Superintendencia de Industria y Comercio, que acredita el pago de (a tasa 

que dicho examen causa. 

Seæor Superintendente, 

qL%LL6a RICAURTE 

T.P. 53.215 
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Industria y Comercio 
SUPERINTENDENCA 

DIVISION DE NUEVAS CREACIONES 

RADICACION EXPEDIENTE No. 07-54466 

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION 

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 582 DE 

FECHA 30 DE NOVEMBRE DE 2007 EL TERMINO HABIL SE11ALADO POR LA 

LEY EXPIRA EL 27 DE FEBRERO DE 2008 

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

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS. 

SI  NO X 
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 
DIVISION DE NUEVAS CREACIONES 

202012 
Bogota, D.C., 29 de octubre de 2010 

Apoderado: Alicia Lloreda Ricaurte 

ASUNTO RadicaciOn 07-54466 
TrÆmite 002 
Evento 001 
ActuaciOn 430 
Oficlo A 

Folios ’1 

Patente de lrivenciOn 
40 

Via PCT fase nacional Cap.l c Cap. II 71 

No. Sol. lnternacional PCT/US2005/040550 

Fecha de PresentaciOn Internal. 09/nov/2005 

Como resultado del examen de fondo, realizado con fundamento en el artIculo 45 de 
la Decision 486 de la Comisión de la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

� Descripciôn: Folios: 216 a 322 Como se radicO inicialmente 

� Reivindicaciones: Folios: 323 a 384 Como se radicó inicialmente 

� Prioridad: Folio 1: 60/626.617; 10/nov/2004 
60/715.020; 08/sep/2005 

2. Objeto de la invención 

Titulo de la solicitud: COMPUESTOS DE LACTAMA Y SU USO COMO 
FARMACEUTICOS. 

El objeto de la presente solicitud consisteen derivados de la formula Markush (I): 
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-Reivindicaciones 1-61,64: Compuesto de fOrmula W. 
-ReivindicaciOn 62: compuesto defOrrnula (II). 
-Reivindicación 63: compuesto de fOrmula (IV). 
-Reivindicación 65: composiciones que comprenden los compuestos de formula (I). 
-Reivindicaciones 66, 67: mØtodo para modular la actividad. 
-Reivindicaciones 68, 69: MØtodo para tratar, 

El objeto de la solicitud se clasificO de acuerdo con la ClasificaciOn Internacional de 
Patentes (IPC) : A61 K31/52, A61 K31/496, A61 K31/4747 ,C07D473102, C07D487/04. 

3. De la solicitud de Patente 

. Reivindicaciones (artIculo 30 D 486 de WAN.) 

-Las reivindicaciones 1-62 y 63 son muy amplias y especulativas, toda vez que la 
formula Markush estÆ construida con base en un modelismo molecular obtenido 
med iante ordenador, sin ninguna porciOn fija identificable, con una multiplicidad de 
sustituyententes mutables, si definir plehamente sino con denominaciones 
genericas y todo eso sumado a fodas sus posibles permutaciones No son 
extrapolaciones estrechamente relacionadas con lo que se describio, las 
reivindicaciones deberian presentar una generalizacion razonable de los ejemplos 
dados en la parte descriptiva.cqnJas oaacterIsticas tØcnicas establecidas en la 
descripcion-ejemplos coma caracteristicas esenciales de la invenciOn. El motivo de 
ello es que el problema a resolver deberia er, resuelto por todo el alcance de la 
materia reivindicada (cada compuesto que cae dentro de su alcance) y no sOlo por 

compuestos individuales sometidos a ensayo- especialmente dado que el 
problema puede considerarse en la provision de compuestos que actUan 
sobre un mismo sistema biolOgico (es decir, sobre un sistema que depende de 
parÆmetros de ser viviente). Si este no fuera el caso, una invenciOn podrIa ser 
arbitrariamente ampliada en cualquier medida, sin ninguna consideraciOn de silos 
compuestos realmente resuelven el problema, en el que se basa la invenciOn. 

4. Excepción a la  patentabilidad (artIculo 20 0486 literal d)) 

-Las reivindicaciones 6 y 7 reclaman un rnØtodo de tratamiento para el cuerpo 
humano o animal, por lo tanto estÆn comprendida por las disposiciones del artIculo 
20 D486 literal -d). 



5. Determinación del Estado de la TØcnica 

Considerando Pa fecha de prioridad reclamada de la presente solicitud de patente 
10/nov/2004, se realizo la büsqueda del estado de la tØcnica, en bases de datos 
donde Østa oficina tiene acceso libre, pàra büsquedas de documentos relacionados 
con la materia que se reclama corno nueva inventiva en la presente solicitud. 
Encontrandose los siguientes documentos relevantes 

FN-] Documento Titulo 
- 

Fecha de 
Publicacion* 

Dl US20040009998 
Spiro-hydantoin compounds useful as 151ene12004 
anti-inflamatory agents 

6. AnÆlisis de patentabilidad (artIculo 14 D486 de la C.A.N.) 

� Novedad (artIculo 16 0486/a C.A.N.) 

La presente solicitud reclama los derivados de la formula Markush (I): 
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-Dl derivados de la fOrmula Markush (I): 

Son compuestos con efecto inhibidor de LFA-l/ICAM y coma agente 



antiinfiamatorio, los significados de los sustituyentes es como aparece en la 
descripciôn, vØase todo el documento Dl, que anticipa a describir los compuestos 
que en la solicitud se reclaman como nuevoe inventivos. 

7. Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi 

V N° Documento N° Reivindicaciones Requisito que Afecta Afectadas 
Dl US20040009998 1-65 Novedad. 

En cumplimiento del artIculo 45 de la Decision 486 de la ComisiOn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de sesenta dIas 
contados a partir de la fecha de notificaciôn de la presente comunicación. En caso 
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta 
subsistieran los impedimentos para la concesiôn, se denegarÆ la patente. 

NotifIquese el presente oficio ccnforme a Jo dispuesto en el artIculo 8 de la 
resolucion reglamentaria No 00210 dpbl5 de enero de 2001, advirtiendo que contra 
el no procede recurso alguno en I i tibenativa 

/ 

ALIX CARMENZA SPEDES DE VERGEL 
Jefe de DivisiOn d6’Nuevas Creaciones 

4 El anterior rquerimiento fue notificado por fijaciOn en lista, de fecha 

r5 NOV" 2010 

cONGEPTO TECNCO No. 3833 EXAMINADOR TECNICO Cod N0202012 I 
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US 24-(*099)8A I 

United States US 2004/(X9998 Al Jan. 15, 2(X)A 

Patent Application Publication o Pub. No.: US 2004/0009998 Al 
Mar Ct at. (43) Pub. Date: Jan. 15, 2004 

- - 
SttIttO-t{YI)AIVI’OIN COMPOUNDS USKI"UI,AS and activated kakocyics which is necessary For kocytes 

(64) SI 1140 nh IMNJOIN COMPOUNDS USU UI ) U.S. Cl 514/2M 514/387 48300 AN’!! ENU.AM’aIATORY AC I’NTS o, migratenon
 termed lank s.yi Adhesion Deficiency" has been 

AS AN’Il-!NFIAMMATORY iS(;KN 54415 
Ri/I APED APP! ICAI’IONS identified in patients having a deficiency in (’Din ietegries 

Ihese patients are unable to mount a normal inflammatory 
(7(r) Inventors: I. G.\’lurali I)har, Newtown, PA [00((I( This application claims the benefit iii U.S. Pram, eat immune response the-v suffer from disorders such as 

(US); Dominique Piatin. i/pouts (FR), (57) Ansi-kArp sional Application No. 60/3-20,361. liEd Oct. 1, 2(8(1, U.S. recurrent infections, poor wound healing, gramakicytosis, 
4agaJi Jeannine Itlandine Maillet, Provisional Application No. 143/354,113. ilk) Feb. 4, 2t.8’, progrcsravepertodonutis, and umbilical cord separation See 

Surcsnes (Fit.); Mlebi4e many, Rural and U.S. Prttei,siiinal Applisattarn Na’. 6l)/416t,259, flIed Ang. a\aukrsai,a ci a!, "Leakocyic Li/A-1. OKMI, plflO,O5 Dcji 
Mairvaison (FR). Eric Antoine Nicolai, Compounds having the formula (t), and pharmaceutically- 1,200:, each of which is incorporated herein by referneec a-set .flvtrdmmar.- Functional and llioswtthcrufs Studaer., of 
tt.uefi Malntaisau (liii); Edwin J. acceptable Its, hydrates, enanitorriers, and diastereottters, Jhr,s’ Kinaleetls,’ ted. I’rr.tc., Vol- 44(1985). at pp. 2671- 
Iwant,wicz. Cranbury, FF1 (US) and piodnags thereof, FIELD (M’if lE INVENTION 2677. 

(’orresponaknee Aiklrnrae [0002] The present invention relates to spirci_l,ydantoiu [0007] While sullieie,pt level.., of (’1)18 integrins let-
STEPHENinter  B. DAVIS it compounds, pharmaceutical compositions containing them, rug with ICAMs are needed to mount a normal immune 
BRISTOL-MYERS SQIJUII( COMPANY it,, and methods of using such compounds in treating ullam- response, significant cellular and tissue injury can result an 
I’Ai’EN’I’ l)I’I’ARTMIsN’I n,attirv or immune disease chronic inflammatory states where there is an inappropriate 
P 0 BOX 4000 7fl’....,, ,,flux of leukiteyics to the disease site. Continuous recruit-
PRINCETON, NJ 00543409(1 (US) L BACKGROUND OP ’11th INVENTION rncnt of lukocytcs from blood vessels into inflamed tissue, 

as an chronic inflammatory slates, can perpetuate tissue 
(21) Appl. No: 10/262,182 it,, N ’’M [0003] (’ells adhere to othercdlls and to substrates through injury and lead to excessive fibrons repair and auioimniuetc 

specific, regulated processes that arc critical to various ulisease. Thus, inhibition of the interaction between Li/A-I 
(22) Filed: Oct. 1, 2002 I C’ biological functions. lire proper functioning of the nnmanc and/or Mac-1 and their ICAMs can be advantageous in 

system is dependent upon adhesive interactions and cell treating inflammatory or immune disease For example, 
Related U.S. Application Data ii, 

. migration. A key, event in an immune response involves the monoclonal antibody blockade of either ICAM or Li/A-I has 
- migration of leukocytes to a disease site. During an inllam- been shown to prevent the migration of leaakocyl.es into 

(60) Pros mutual application No. 60/326.361, filed on Oct. matory response, leukocytes are recruited to the site of tissue and the subsequent development of inflammatory 
1 OUt Provisional applicatiortNo 60/154 ,113, tiled are useful ;s inhibitors ofIPS 1/ICAMand as i II m ’injury and extravasatcdhy a sene’,ot cellular interactions disease in animalmwl I of beam toid arthritis,inflamma-
on Feb. I 20(12 provisional application No fl’NtO 

intl y agents,wherein Land K are 0 or S Z is N or CR’involving ceO-c II and cii sdest ale adhesion- ti y bowel d scase and pul onary inflarmirfabon (e.g., 
259, tiled on Aug 1, 2(812. Ar as at’ r’ptionally-substitntatd aryl or hcteroaryl; U is a ’ [0004] One family of molecules that nerves an important asthma). Knockout mice deficient to ICAMs have reduced -. 

P ii’ - ii Classification- !avke alias ant toi’orM or is nbsent;J, M and tare selected , - - adhesive fmactietn is inregpns. Integriris are expressed on susceptibility to induced arthritis, ischemtu injury, tmpuarcd 
U 11(4to

 del/rae a three to sit membered saturated or partially . - ccii surfaces and function in cell-cell and eurtl-siubslraic lung inflammatory responses, and increased tolerance to 

(51) [nit. Cl.’ ....- .......A6IK 31/4747; A61K 31/4.L7.i, - anuatutated non-aromatic ring; and Re Ra,, Re.. and R,,arn- adimsino. tntcgrins are alpha-beta helereidirneis: each tile- transplananttons (er:g. heart grafts). Sec Anderson. sepia. 

(’071) 487/12 - as defined in the specification. - ’ ’grin has an alpha (n) subunit non-istvalently bound to a beta Antibodies blockang the ICAM-LFA-1 interaction report-
-.

 ((I) subunit When aetivaled, intugrms bind to cxtraeellalar edly suppress cardiac allograft rgjcctann antI mint cell 

ligatids afiul/.induee adhesion (the expression of in(egriits on senaignalt rnieeiloir in animal niodulis. SuGotsi-i, ’lla Rol 

- . s --a odlsnmfadua!uunr is inadequaie for adhesion -they must be of Cu’ll’Adhesiem Molecules in lmmunnt/wdat. (tw,w-
- 

. activated to become adhesive). The inteDin activation stale air.ilogy, Today, Vol. 15 (1994), at pp. 251-255-

is
51-255.is

 tern cilia such that there is   rapid flux between adhesive [4)9(18] Compounds inhibiting CDIII macgrits.. i1,4AMs, 
afei reoj-dalhilsivr slates which is important for cell move- and/or the Li/A-I :ICAM interaction could potentially dem-

- aorta ’c’i cell is endowed with the ability to rapidly u,nstraic a wide range of utilities in treating inllammahtry or - ’ ailS ii various cell surfaces and matrices and to migrate immune diseases. Blocking li-A-I meporindly,fnhibiis the 
- airarieg nulls and tissue, influx of leukocytes in almost every system, including the 

00051 ’there are tour known integuins having a (5, or skin, peritoneum, synovium, lung, kidney, and heart, and 

- I 
, (’1)18 subunit which comprise the CDI I/COOl integrin blocking ICAM-1 would be expected to have similar effects. 

sub-family, nnmely, Lymphocyte Function-associated Anti- Also, present therapies for many inflammatory and immune 

gun I (tAtA-t) (CDlla/C0l8 or re.ji,); Macrophage Anti- diseases have drawbacks. For example, current treatments 

gen I (Mac-1) (CDIIb/f’D18 or a,45); pI50,95 ((’DDe/ for asthma include (L-agonists, inhaled corlicosteroids. and 

(’1)18 or a (1,); and aia(),. The (’Dtl/CD)S family of [I’D, antagonists. However, (.l,-agonists have booted cifi-

integrins is also referred In as Lenkointegritas as they ace eacy and inhaled tx,rticostcroids raise safety concerns. To 

expressed on the surface of variains leukocyte cells, and they taut psoriascs, current therapies include PUVA, methotrex-

4’
 mediate a number of inflammution-retuteul cellular inlerue- ate, cyelcasporin A, and topical trcatrnenis. The first tImers of 

I lions, See Diamond ci at., "The Dynamic Regulation of these therapies raise toxicity issues over long-term (e.g.. 6-9 

Vlniegrdn Adht’sii’ene’rei,’ Comm Biology, Vol. 4 (1994) at month) use, whereas topical treatments have limited efli-

pp. 506-532. eacy. Additionally, these treatments typically are applied 
only in response 10 hares and not as a prophylaxis measure. 

[0006] l.igands it) LEA-I and Mac-1 comprise lire inter-
cellular adhesion molecule (ICAM) ICAM-1. The primary [0009] Compounds that reportedly mljibut U’A-l/ICAM 

CD11/C018 integrin is LEA 1, which also binds with for use as anti-inflammatory uge.nis include thaud,uze,le-

I(’AM-2 and ICAM-3. ICAMs are found on endothelium based compounds (sue Intern. Pub. No. WO 99/20,618, 
cells, lenluoeyles, and other cell types, and their interaction "i’hiadiazoieAmidea Useful as Anti -InJlamnmaitorvAgencs" 
with CDI l/C)18 iuiegrin.s is critical to immune system tiled by Pharmncia & Upjohn Co.; and WO 99/20,617, also 

function. The interaction lrelwccn the (’DIll integrius, par’ to Pltarnraeia and Upjohn); and lhiarole compounds linked 
tienlarly Li/A-I, and ICAMs mediates antigen presentation,  to phenyt and pycuastle rings (Sanfihippo cit at., "Novel 

’F-cell proliferation, and adhesion between the endothelium Thivazrafelkesedlfebe,ouycle.sues Inhibitors oft.FA-I/ICAM-1 
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Mediated Ce’llAdhe’siort,".L Med. Chew., Vol. 38 (1995) at 

pp.1057-1059) Small molecules  that reportedly are nrigO-

nests to the binding of ICAMs with (’018 intagrius include 

various bcnzylamines and 2-lsrssmobenzoyltryplopliati com-

pounds (see intern. P)ib. No, W099/49,856, Aniaç’onisls 
for Treatnrena of CI) i 1 /CD t8 Adhesion /?eceptu’ Mediated 

Disorders," bled by Genentech, Inc.), and 143.5 dichks-

rophenyt) j,nidassolidinc.’, (see Intern. Puts No. W098/ 

39303, "Small Molecules Useful in the Trentsnc’nt ,t( hg/am-

mnarosy Disease," tiled by Itochrirtgcr lugclhcma 
Pharmaceuticals, Inc. See also Jloehriagcr patent applica-

tions WO 01/07052, WO 01/07048, WO 01/07(44, WO 

01106984, and W() 01/07440). Hydantoin compounds nra 

disclosed in lntcrn. Pub. No’s WO 00/59880, WO 00/39081, 

WO 02102522, WO 02,02539 (all to Abbott Laboratories). 
l.FA-1 antagonist compounds are also claimed in WO 

02/059114(10 (innentech), WO 02142294 (to CellIech), WO 

01/51508 (to Science and Technology corporation), WO 

00/21920 and WO 01/58853 (both to lloffmaun-1,akoche), 
WO 99/11258, WO 00/48989 and WO 02128832 (all to 
Novartis). llydsntein compounds are disclosed in Intern. 

Pub. No. WO 01/30781 A2 (puhli,shiacl May 3, 20(11) to 

Tanabe Sciynku Co. Ltd. "Inhibitors of ce5)), Mediated Cell 

Adhesion," and in Intern. Pub. No. WO 02/44181 (published 

Jun- 6 2)0) i-tydunto Ci peunds Useful as Anti-Inflammatory

 Agents to thepresent assignee and harnsng 

common mrefgr)rs herewith..’ 

[0010] A. ut y In apprec atari tiuwi, a the held of phar 
macnutical rcvnog/1 continue 10 develop new compounds 
and compo I fir treating inflammatory and immune 
disease 8uch a ualatbitors of Laukointegrins and/or ICAMs. 
Partiertlycly otht ,oe,isf imptune response, many indtvidu-
alsrcspoml vlttiareritly to different drugs. Thus, there is an 
interest in providing consumers aol only with pharmaceu-

tical compositions ,dpnaonstralªng increased ellecltvcncss 
and reduced side-e’ffects’hut also different structures Or 
mechanisms of action to j*rrvade consumers with a choice of 
options. The instant invention is directed to aryl or bet 
eroaryl snbst)tuted sp a hydanlom compounds that are 
effective as antagonists of Lcnkoinlegrins and/or ICAMs. 
Diazaspiroheptane compounds are disclosed in Park et al., 
"Preparation of a 990 Member Chemical Compound 
Library of Hydantoin and lsoxazoline-Conlainierg Hetero-
cycles Using Maltipin Techno1og,3t" J. Comb. Chew., Vol. 
3(2) (2001), at pp. 171-76. Spiro heterocycles are also 
disclosed in Couture Cl al., "Chemistry of Cyclic Aminoonn-
carbenes," Can. J. Chose, Vol. 75(9) (1997) at pp. 12111-
1294; Brandstcltcr Ct al., "Glucofrrariose Analogs ofHydan-
iocidin," Tetrahedron, Vol. 52(32) (1996), at pp. 10721-
10736; Brandetetter ci al,, "Spirohydanioiots of 
Glucofuranose.’ Analogs of Ilydantocidin," Tetrahedron 
Left., Vol. 36(12) (1995) at pp. 2149-52; in U.S. Pat. Non. 
6,022.875, 4,241,208, 4.066.615, and 3,941,744. and Inter-
national patent application WO 01/45704. WO 01/94346 
discloses t,3,8-triaza-spiro’4,5 decan’4-one derivatives as 
neurakinie receptor antagonists. 

[0011] Each of the patents, patent applications and publi-
cations referenced above and hereinafter is incorporated 
herein by reference. 

Jan. 15,2(X)4 

SUMMARY OF i’ltE INVENTION 

(0012] lire p-rit invention provides cempetiuds nsetul 
in treating intlannniatory or immune disease having the 
Formula (I) 

Eul 

RNM 

555151L,_, 
K 

Rn 

[0013] their enantiornets, dia,stereomers, and pharmaceu’ 
tically_accsiptable salts, hydrates, solvates, and prodmngs 
thereof, in which: 

[00141 I. and K, taken independently, are (Stir St 

[16151 2 is N or CR0,; 

[9016] At is aryl or heteroaryl; 

[0017] (’1 is attached to ring A at Toe M; and (i)wheit" 
attached to a carbon atom of ring A, G is selected 
from a bond. ’0-, --N-, -S---, Cinalkyletie . -. 
(’,-,substituted ethylene, or bivalent alkoxy. alley. 
Ithica, aminoalkyt, snlfonyl, sulfonamidyl, acyl, and 
alkoxycarbonyl; or (ii) when attached 10 a nitroger.......... 

atom of ringA, (S is selected from a bond,.( ’.aelky 
lens, Ci,asubstituteel alkylilne, and bivalent aIlsl or 
alkoxycarbanyl, or bivalent alkoxy, alkyltbea ace 
noalkyl, snlfonyi,or siilfonamidyl wherein in  
each of said (1 groups have at least one carbon atom 
directly attached to ring At 

[0018] J is -0--, -8-, -NRa--, N, 
-S(=O)---, -SO0-, -NllSO-, n substil,ated 
or unsubstituted Cinalkylene, a substituted 91 
nnsabstitnted C5alkenylene, an unsubslita(eat 
C.hcleroaIkyleue, a substituted beteretalkyletie 
having from one to two carbon atoms an the bet-
eroalkylenc straight chain, or) is absent so that ring 
A is a three-membered ring; 

[0019] 1 is ’1’, when (S-Ac is attached to T. and T0 
when Ct-Ar is attached to hi; 

[0020] M is M5 when (i-Ar is attached to M, and M, 
when (i-Ar is attached to T; 

[0021] T1 and M are selected from -N- and 

[0022] T. and M0 are selected from -0--, -S-., 
_N(Rv), O),›
-NI ISO, ),-NllSt)5---, and -C(RoRe), provided that J, M, 
and Tare selected so that ring Adcfiaes a three to six 
membered saturated or partially unsaturated 
cycloalkyl or heterocyclic ring having I to 4 hat. 
eroatoms, wherein no two adjacent heternaicims of 
said heterocyclic ring A are simultaneously selected 
from -0- and -5-; 

US 2004/0()09998 A) 

[0023] R is selected Iraim hydrogen. aikyl, sntnsti-
ruled alkyl, OR,,. NR0R55, C(=O)R_,, CO0R1a, 
C(=O)NR 1.R,, 
N’R,.,C(=O)OR,,, S(0),,R,5,, NR,0St’)5R,5,, 

SOttiRioRn, cycloalkyl, heicrocycto, aryl, and bet-
eroaiyt; 

[0024] R5,, Rae and R0 are independently selected 
from hydrogen, tialogeta, alkyl, substituted alkyl, 
alkenyl, substituted alkenyl, nitro, cyano, SR,a, 
OR,, NR,R1,, NR,.,C(.=s.0)R,5, COOR,.. 
C(=O)R.,, -.C’(=lt)NR15t115. aryl, heterocycto, 
cycloalkyl, and tietc-roaryl; 

[0025] R5 and R are indepeadcttlly selected from 
hydrogen, alkyl, substituted alkyl, hydroxy. alkoxy, 
alkenyl, substituted alkenyl, aanitaoalkyl. alkylthto, 
C(==O)ll, acyl, amide, atkoxycarbonyl, snitonyl, 
sulfonamidyt, cycloalkyl, heterocycle, aryl, and list-
eroaryt; 

[0926] R5, K.,, and R. are (i) independently selected 
from hydrogen, alkyl, substituted alkyl, halogen, 
nitro, cyano, hydraisy, alkoxy, alkenyt, substituted 
alkeuyl, ainineialkyl, alkylthiei, C(=O)tl, acyl, 
(’O11, amide, atteoxycarbonyl, sntfonyl, snlfona-
tnielyl, cycloalkyl, heterocycle, aryl, and Inetensaryl; 
or (ii) R., with R. may form a cycloalkyl or hetero-
cyclic ring or a double mind In,  an oxygen atom to  - 
dc/inn a kelo (0) group; or (iii) one of K5 or Rn 
maybe a bond so that there isa double lionel between 
T and M, or between M and J, respectively,  Se, that 
ring A is partially unsaturated; 

[0027] Rta, R,5, Ran and R,5 (i) are selected mile-
pendently of each other from hydrogen, alkyl, sub-
stituted alkyl, cycloalkyl, aryl, huteroaryl, and bet-

- - - enreyclo; or (ii) K,., is. taken together with Ran, 
and/or R5,1 is taken together with R,5, to form a 
heteroaryl or heterocyclo ring; 

[0028] Rin,, is selected from alleyl, substituted alkyl, 
cycloalkyl, aryl, heteroaryt, and Inetcroeyclo; and 

[0029] pislor2 - 

[00301 The present invention is also directed to pharma-
ceutical compositions useful in treating immune or inflam-
matory diseases comprising compounds of formula (I), or 
pharmncentically-acceplahle salts thereof, and pharmecea-
tically-aceeptabte carriers or diluenis. The invention further 
relates to methods of treating immune or inflammatory 
diseases comprising administering to a patient in need of 
such treatment a therapeutically-effective amount of a com-
pound according to formula (I). 

Dl.t’rAIl.lil) I)IfSCRIPTI()N OF 1111,1 
INVENTION 

[0031] ’line following are dulinitioos of terms used in this 
specification and appended claims. the initial definition 
provided for a group or term herein applies to that group or 
term throughout the specification and clatms, individually or 
as part of another group, unless otherwise indicated. 

[0032] lire term "alkyl" refers to straight or branched 
chain hydrocarbon groups having I to 12 carbon atoms. 
preferably Ito It carbon atoms, lower alkyl groups, that is, 
alkyl groups of I to 4 carbon atoms. are most preferred. 
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When nutnbers appear in a subscript after the symbol "C", 
the subscript etetincs with more specificity the number cat 
carbon atoms that a particular group may contain. For 
example, "C,,.alkyl" refers 10 straight and branched chain 
alkyl groups with one to six carbon atoms, such as methyl, 
ethyl, n_praapyl, isopropyl. it-bulyl, t-btatyl, ti_pentyl, and so 
forth. Etc subscript "0" refers to a bond. Thus, the term 
hydroxy(C.,.a)alkyl or (Cia 4hydraixyalkyl includes hydrosy, 
hydroxymethyl and hytlroxyethyl. 

[60331 The term "substituted atkyl" refers to an atkyl 
group as defined above having one, (wo, or three sulastitu-
cnls selected from the group consisting of halo (e.g_ traf-
laoromuthyt), alkenyl, substituted alkenyl, alkynyl, nitro, 
cyania, nato (0), OR,, SR,, (=S), -NR,R5. ---N(alkyl)-,". 
-NR,SO.,, NR,SOvR0, S00R,,S00Nlk,R,,, 
--S0.NR,,C(=0)R5, S0,H. -PO(OH)_, - 

-0O3R,, -C(=0)NRR, -C(o0XC1alkylene)N-
R,R,,, C(0)NR.(S0a)Ri,, _-000(C50alkylene)NR,R,,, 
-NR,C(=O)R,,, -NRCO,R. -NR,(C 
.aatkyleuc)C0.,R5, =N-OH, =N-0-alkyl, aryl, 
cycloalkyl, heteratcyclas, and/air heteroaryl,svherenn R. and 

R’are selected from hydrogen, alkyl, alkenyl. C0.,I1, 
C00(ulkyt), C,-cycloalkyl, phenyl, benzyl, phenylethyl, 
nipthyl, a four to seven membered heterocylo, or a five to 

- six membered heteroaeyl, or when attached to the same 
nitrogen atom may join to form a hetcrtneyelo or hetcroaryl, 
and R. is selected treaty same groups as K, and K,, but is not 

- hydrogen. Each group K,, and R5 when other than hydrogen, 
and each Il,, gron1a’opiiu’unally has up to three further sub-
stitudnts attached at on) available carbon or nitrogen atom of 

- R,,. K,,, and/or R,. rood stal,stitnenl(s) being selected from the - 
grout’ consisting of (Cie)alkyl, (C05jalkeayl, bydreixy, 
halogca. cyano, ammo; CF0 0(C1 5alkyl), OCtt.1. ((=0)1I, 

- 

4"s.0XC56alkyl), .CO,II. CO.,(Canatkyl). NIICO2(C1 
- aalleyl), --S(CQ.,6alkyl), -Ml. l’f1I(c.5alkyl). N(C,. 

i.ialkyl)ot.’.N(CH)n", SOa(Cailuathyl), C(=OXC..1al.kyle-

ne)Nlia, C(0’XCs.aaIkylene)Nl’l(a1kyl). C(’0XC0 

aalkylene)N(Cts,talley9a. C.i,,cycloulleyl, ptnenyl, benzyl, 
phenylethyl, phehylOxy, beneyloxy, napthyl, a four to seven 
membered hcfetocylo, or a five to six membered heteroaryl 
When asiaby.tituted alkyl is substituted with an aryl. hetero-
cycle, eyitoalkl, or heteroaryl group, said ringed systems 
are is defined below and thus may have zero, one. two, or 
three stibstituenLs, also as defined below. 

[00341 One skilled in the heel will understand that, when 
the designation "CO." is used herein, this is intended to refer 
to the group 

11 

[0035] When the term "alkyl" is used together with 
another group, such as in ’arylalkyl", this conjunction 
defines with more specificity at least one of the stibstituents 
that the substituted alkyl will contain. For example, "aryla. 
Ikyl" refers to a substituted alkyl group as defined above 
where at least one of the substituents is an aryl, such a,s 
benzyl. ’tines, the term aryl(C’Ona)alkyl includes a substi-
tuted tower alkyl having at least one aryl subseilrtcnl and also 
includes an aryl directly bonded to another group, i.e., 

aryI(C)alkyl. 
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[0036] Thu lerm "alkcnyl" rulers to straight or branched 

chain hydrocarbon groups having 2 to 3 2 carbon atoms and 

A least one double bond. Alkenyl groups of 2 to 6 carbon 

atoms and having one double bond are most preferred-

L(9117) The term "alkytmyl" refers to straight or branched 

chain hydrocarbon groups having 2 to 12 carbon atoms and 

at lea.st one triple wind. Alkynyl groups of 2 to 6 carbon 

atoms and having one triple bond are most preferred. 

[0039] The term "ulkyktte" rulers to bivalcttt straight or 

branched chain hydrocarbon groups having Ito 12 carbon 

atoms. preferably I to S carbon atomic, e.g., 
wherein n it Ito 12. prelrrably 1,8 larweralkylere groups, 

that is, alkylenc groups of I to 4 carbon atoms, are most 

preferred. The terms "alkenylcee" and "alkynylenc" ruler to 

hivalent radicals of alkeityl and alkytryl groups, respectively, 

as delined above. 

100391 When reference is made to a sutastttuted allecnyl, 

alkynyL alleylenc, ulleenylene, or alkynylene group, those 

groups arc substituted with one in three sttbstitatettt.s as 

defined above for substituted alkyl groups. 

[0040] The term heteroalkylene" is used herein to refer to 

saturated and unsaturated bivalent straight or branched chum 

hydrocarbon groups having 2 to 12 carbon atoms, preferably 

2 to   carbon atoms, wherein one or two carbon atoms in the 

straight chain are replaced by hetcroatom(s) selected from 

-.--O--, �.5--, ’S(’=o)�. �SO�, �Nil--’, and 

NTISOa. Thus, the term "hetdroalkylene" includes 

hivalent alkoxy, thioalkyt. and aminoalkyl groups, as 

defined below, as well as alkylene and alkenylenc groups 

having a combination olhcteroatamns in the alkyl chain. As 

an illustration, a "heteroalkylerre" herein may comprise. 

groups such as  

5SO)_CHa, NHSO0C110. �CH,---NF1--, 

and so forth. Preferably, a tueteroalkyleng dimes not havp, two 
adjacent atoms simultaneously selected from �0-- and 

�,S--. When a subscript is used with the term heteroalky-

- lone, e.g., as in Ca ,hetcroalkyleoe,ihesubscdpt refers to the 

number of crarfton atoms in the group in addition to heteroa-

aims. Thus, fur example, u C, heteroalkyIene may include 

groups such as  

H,H04’1,SCHa, 11r11um 
�O--Cl-l0--N1-1---Cll,---, CIL-0---C110 and so forth. 

[0041) The term "substituted heteroulkylene" refers to a 

betctoalkylcne group as defined above wherein at leant one 

of the nitrogen or carbon atoms in the heteroalkylene chain 

is bonded to (or substituted with) a group other than hydro-

gen. Carbon atoms in the hetetoalkyirne chain may be 

substituted with a group selected from those recited above 

for substituted alkyl groups, or with a further alkyl or 

substituted alkyl group. Nitrogen atoms of the hetcroalky-

lene chain may be substituted with a group selected from 

alkyl, alkenyl, alky’nyl. eyano. or A,-Q-Au-R, wherein A, is 

a bond, C,4alkylene, or C,alkenyIeue; Q is a bond, 

S02NRa, �000---, or �NRaCO0-1 A0 is a bond, 

C,,allcylene, Crenalkenytrue, �C,,4ulkylerae-NRo--. 
aatkylene-N’R(04_1 _-Ci,anlkyleue-S--,_-C,aalky-

Ienu"SOu, or �C, 4alkylerae-0�. wherein said A alley-

tune groups are branched or straight chain and optionally 

substituted as defined herein for substituted ulkylette; 1k5 is 

hydrogen, alkyl, substituted alkyl, alkenyl, substiruted alk-

enyl, unyk heteroaryl, hetertmeyelo, or cyckmalkyl; arid 1k.a is 
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selected from hydrrigen, alkyl, and substituted alkyl, as 

defined herein, provided, however, that for a substituted 

heteralkylene it, is not hydrogen when A1, 0 and A, ›
each bonds. Wltxat R5 is aryl, treteroaryl, cyetcatkyl, or 

heteroeycto, these rings are, in torn, optionally substituted 

with one to three groups undefined below in the definitions 

lkir these terms. 

100421 The terra "alkoxy" refers to an alkyl or substituted 

alkyl group as defined above having one or two oxygen 

atoms (-0---) in the alkyl chain. For example, the term 

"alkoxy" includes the groups --0- _C,15atkyl, -(C,. 

otnlkylene)-0�C,.5alkyl, _..(C,alkylene-0---C,.alky-

lene)-0-- C,�,alkyl, aad so forth. 

[0043] the ferm "thioalkyl" or "ulkyltlmio" refers to an 

alkyl or substituted alkyt group us defined having erie or two 

sulfur atoms in the alkyl drain. For example, the term 

"thioalkyt" or "ulkylthio" includes the groups ---S--C, 

-maallcyt, ___(S�C.0alkylene)_S--_C,.nalkyl, and so birth. 

[00441 The terms "anrinemalkyl" or "alkylammo" refer to 

an alkyl or substituted alkyl group mes defined above having 

one or two nitrogen ,(--NR--j chain.atoms in the alkyl chain. For 

example,theterm amino Ikyl includes the groups 

--Nl.t---C,,0atkyl, Nlb.CalkylteuP’lR’_Ci.aatkYI, 

elc(whcre g is preferably hydrogen but may include alkyl 

or substituted alley) as defined above.) When a subscript is 

ns.d with refercuce to an alkoty, thioalkyl or aminoalkyl, 

tric subscript T,w to the number of carbon atoms that the 

r. up may coil addition to ft teoatoms Thus, to 

a mpt mo lertl C ammoalkyl includes the groups 

(’t(0NH,, NHCH0, CHa)NHu, �NB 

(II -’-CII �(Ii �NIt �C If  and �N--(f II). A 

lrrse,.r tmninoalkyl-cooaprise.s an aminoalkyl having one to 

ftitir carbon atomri’e "Amino" rules to the group Nil 

[4KI4) lIre alismrmxy, thtoallcyl or am uoalkyl groups may 

be motmeit’alent orinivalent. By "monovalent" it is meant that 

the gyn.mnp haste saliency (i.e., ability 1cm combine with another 

group), ,rl sate, ,and ’by "hivalent" it is meant that the group 

- - has ’a vuluney of two. .’fhus, for example, a monovalent 

ilk eixy includes groups such as �o--.C,,,alkyl, �C, 

oatltylearnrO-rCsaulkyt. __Ccaalkyleime0_-Cm.aalkylene-

O’rr.’,.,,alkyl, whereas u bivalent alkoxy includes groups 

such as _-.O.-_C,,mal!cyleue., __Culkylene-0---05,oatky-

’lene-, _.C,a1kylene.0__C,,,alkylene0__Cu.nalkylefle, 

and sri forth, 

[0046] It should be understood that the selections for 

alkoxy, thioalkyl. and aminoalkyl will be made by one 

skilled in this field to provide stable compounds. Thus, for 

example, in compounds of formula (1), when 0 is attached 

to a nitrogen atom (NC) of ring A and is selected from an 

alkoxy or alkylthio group, the alkoxy and alkyltheo groups 

will have at least am carbon atom bonded directly to ring A 

(at Ne), with the oxygen or sulfur atoms being at least one 

atom away from said nitrogen atom. 

[0047] ’l’he term "acyl" refers to a cathouyl group linked 
to an organic radical, more particularly, the group C("=0)R, 

as well as the hivalent groups �C(s’O)-- or 

t("O)tt,eTh nlkh are linked to organic radicals or nitg 

A in compounds of formulu (I). The group R. can be selected 

from alkyl, atkenyL alkynyl, aminnralkyl, substituted alkyl, 
substituted alkcnyl, or substituted alkynyl, as defined herein, 

or when appropriate, the corresponding bivalent group, e.g., 
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alkylene, atkcimylene, etc. Aeamrtlingly, in rtrniponnct.s of 

formula (I), when it is recited that C can Ire "acyl," this is 

intended in cnesrmpar..s a selection for C sit --C(o)� and 

aLso the gcoulxs ......=O)t&,,-- or - R,,C(=O) -,whercsn 

in this instance, the group R will be selected from bivalcul 

groups, e.g., alkylere, alkcnylene, alkynylere, hivalent ami-

noalkyl, substituted alkyletac, substituted ulkettylene, or sub-

stituted alk’ynylenr 

[0048] ’the term "alkoxyearbonyl" refers to a earbsmxy 

grottp 

it it 

U 
�0--C�I 

[0049] linked to inorganic radical ((X)0R), as welt as thea 

bivalent groups --›CO.› ’C0aR, which are linked to 

organic radicals in compounds of formula (t), wherein R is 

as defined above for acyl. The organic radical 10 which (Ire 

earboxy group is attached may he monovalent (e.g., - .cOa-

alkyl or �0=O)al.kyl), Or, hivalent (e.g., �00-alley-

lena. __UC(="O)alkylcnr. etc.) Accordingly, in componards 

of formula (1), when it in recited that C can be "alkoxycar-

boayl," this is intended to encompass a selection lime C (if 

_Co,.- and also the groups �0O3R,-- or -4?,Co›

whereno in t(tts instance, the group R will In, selected from 

bivalent grrrmrps. e.g., alkylene, atkemiylene. alkynylene, biva-

lent endue silkyl, substituted alkylane, substituted aR-

enytenr, or omlwtituted alkynylena. - - 

[0050] Its t pm am ale or arnidyl ref r’. to the group 

svhc kin the groups R. and R5 are defined as 

mm iicd I 1hc definition for substituted alkyl groups 

1005I lt t a n smaltaanyl refers to a salphoxide group 

linked to an.organic..radical in compounds of formula (I), 

more particeulauly, the emuono’tniertt group $(0),_2�R., or the 

bivalent grriup -"S(0)’,,0� linked to organic radicals in 

compounds of .lortpruln (1). Accordingly, in compounds of 

formula (f-), when (1 is recited that C can be "sulfonyt," this 

is intended to encompass a selection for G o(�Sl)’wO)_-or 

--S0-- as well as the groups �S()R.----, 

�Il,,S(".-.0)�, or �R,S00�, wherein ratios 

instance, the group R will be selected from those recited 

above for airyl and alkotiycarbonyl groups. 

[0052] The term "s’ulfonamidyl" refers to the group 

_.-S(0)aNR,Rm,. wherein R. and R,, are as defined above for 

substituted alkyl groups. Additionally, the sulfouamidyl 

group may be bivalent, in which case one of the groups R,, 

and R,, will be a bond. Thus, in compounds of formula (5), 

when it is stated that (1 may he rtulfonanaidyl, it is intended 

to mean that 0 is a group _5(0)0NR,�. 

[0053] The term ’cyckialkyl" refers to fully saturated and 

partially unsaturated hydrocarbon rings of 3109, preferably 

3 to 7 carbon atoms. The term "cyelonlkyl" includes such 

rings having =to, one, two, or three substituents selected 

from the group consisting of halogen, trilluoromethyl, trif-

Inoromethoxy, alkyl, substituted alkyl, alkenyl, substituted 

alkenyl, alkynyl, nun,, cyano, oxo (=0), OR,. SR,, (=S), 

_Nit,tt5, �N(atkyl)", �Nll,S0, �NR,SO,R, 

_SOcRS0uNR,Re, "SOuNR.C(0)En,. S051l, 

--PO(1C)1l). �C(=0)R,, �00R,. _.C(=O)NR,lk5. 
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- (’(0)(C, ,alkyl ene)Ntf,R5. -----C(0)NR,(SO_)If,,. 

-4’02(C, _,aIkyIenc)NR,,R,,, . .NR,C(( 1)1k,, 
__N’R,,(f’,.,,alkyleee)COaRe, N--Olt, 

-t I_alkyl, aryl, eycloalkyl, trererereyclo, nut/tsr lest-

emoaryl, wherein It,, R5 and R. are as defined atx,ve tier 

substituted alk’yI groups, and are also in turn optionally 

substituted as recited above in the definition for substituted 

atkyt groups. ’(’he term "cycloalkyl" also includes such rings 

biasing a secorid ring fused thereto (e.g., including lecture, 

heterrmcyclo, or hctcmaryl rings) or having a carboi,maartrcsu 

bridge of 3 to 4 carbon atoms. When a eycloalkyl is 

substituted with a further ring (or has a second ring tma.e,ed 

thereto), said ring in turn is optionally substituted with (’flu 

tim two of (C,,,)alkyt, (C’am)atkenyl, halogen, hydremsy, 

cyaatit nitro. CF,, 0(C,,.,alkyl), OCF0, C(0)11. 
C(=005alkyl), C00H, CO5(C1.atkyl). ’1C0(C. 

.salkyl), "S(Cm ,,5alkyl), Nlla, Nll(C,.,,alkyl). N(C,. 

.ealkyh)a, F’f(C,alkyl)0", SO.,(C,.alkyl), C(=OXCi.aalky-
lenc)Nl l, C(==OXC,.4alkylene)NlI(alkyl), and/or 

C(.-=OX(,’,alkylene)N(fi,.aalkyI)a. - 

[0054] Accordingly, in compounds of formula (I), the term 

"eycliralkyl" includes eyctopropyl, cyclobumyl, cyetopeetyl, 

cyclohexyl, eycloheptyl, cyclooctyl, etc., as well  as the 

following ring system,s, 

[0055] and the like, which optionally maybe substituted at 

any available atoms of the ring(s). Preferred cycloalkyt 

groups include cyctmapropyl, cyclobettyt, cyclopeutyl, cyeelo-

hexyl, 

[0056] ’the term "halo" or "halogen" refers to chloro. 

brain(,. Ilnor,, and iodo. 

100571 The term "haloalkyl" means a substituted alkyl 

having our or more halo sulnstituenis. For example. 

"faatoalkyl" includes mono, hi, and trifinoromcthyl. 
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lthlSSl ’[’he term haloalkoxy" means an alhosy group Lain one or two oxygen or sulfur atoms and/or from one it, tricyclic groups which have at least one heicroatom (0, Stir 

having One or more talc substitacnts. [or example, brur eitrogen atonis provided that the total number of N) in at least one of the rings. Each ring of the huterouryl -continued 

"lnaloaikcnxy" includes OCT. 

"aryf’ biphcnyi, Inaph- 

heieriiaioms in each ring is leer or less, and further provided 

that the ring contains at least one carbon atom. The litwd 
group containing a heicroniom can Contact One or iwo 

oxygen or sulfur atoms and/or from one to tour nitrogen 
/ N N 

’ 
N 

N\ [0059] the term refe to pIwnyl, 
-aryl"includessuch 

completinghevI dl  atoms! kllh t [be total imlict Ihire I in in   
J 

b-’onlv ihyl and u phlhyl Ut term ringsrings 

camoo atoms and may tic tu tdp partially saturated, ring  is tat cv an a ring ha a cast carbon 
having ouro, one, two or three snhstituents selected from the - - 

- 

pt o unsaturated. lb nitrogen i and sulfur atoms may option- atom. the tu’icd rings  itt I y d tricyclic 
groupg p Consisting it halogen, n intlut on th I loIn

 

roniclhoxy, alkyl, substituted alkyl, alkenyl, substituted nih-

nyl Ikynyl nitro, no OR SR.. (=5) -MR R 

Illy he oxidized and the nitrogen atoms may optionally be 

q t a. I lit h I u.s it groupmay beattached I any 
groups may contain only carbon awaits and may he salu- 

rated partiallysaturated.sat r I I the fiLling adr’’ 
N N 

051 rc"ra ’a" 

-N( Ikyl) -NR SO -MR SO IC -SO R
 availablea tog , rho i at m tin h I rosy lo gm 

h1 nbstlusseketedfrom th 
stwcgroup

 

suit tom may Pt willy be I era] and the nitrogen  
atoms may optionally h q I r ed H Icra yl groups 

-SO MR IC O MR C())R SO ,H, -Ik0tI) 

-(X-O)R -(1) IC -( (=-0)NR If -4 (0)(( 
oons?stmg 

1 

which are hi ycl o tricyclicmust include nI lea, tone fully 

ILvi nc)NR IC _-C(=O)NR (S0)R -CO (C Pot 
rneth y alkyl,h ii nil ll,,yI II. ylsubstituted alk

 

cayl Ikynyl 1 y iv ext (=0) OR SR (=5) 
aromatic  ri g but theother[used g o rings may he 

lene)NR,R,, -NR,C(--())R. -NR,(’O0R5, -NR ,(C 
lkyk,ue)C’O R  aryl. y Ioalkyi heterocycle, nad/or 

R IC defined I heve for 

-MR R -N(alkyl) -MR SO -MR SO 
’ 

-SO R -SO MR R -SO MR C(=O)R SO Li 

aromatic or nt,n-aronralic, lire hetnroaryl group may be 

attached I anay available nitrogen carbon atom of any  
ring lb hcl ronryl n m may cinnlnia ,sro one two 

N-N 

d 
h r aryl  wherein R and a as P0(1)11) -C(=O)R --CO ,R., -C(  IC , 

y 5,’’r0uV 

substituted alkyl groups, and are also in turn optionally -(’(0)(( alinyl a )NR R -C(=0)Nlf (SOJR or lb ubstituent vile ’teal from  thegroup  -o Istst of  
substituted as recited above- Additionally, two substilnients 

-00-,(Cr,alkylenu)NR IC1, ’ -MR c(--o)R,, halogen, trillaorirmutliyl, triflaorornulhiixy, alkyl, submi-

attached to an aryl, particularly  ph flyl group may join to 
-MR (0 R - MR (( nikyl nc)C0 R =N OH rated alkyl alL yl substituted aIkcn I alkynyl  nitro, 

form a further ring such as a fused or spiro-ring, eg, - ’ - =N__O.alkyl, aryl, cycloalkyl, heteroeyelnt, and/or bet- - - ’-cyaflo, 0R, SR,. (=5), -NR,,R5, -Nu1ky1), 

cyclopeulylor cycloft nyl or fused licterocyclo or he(- 
eraryl wherein IC R and R  arc a.  defined ab for -N1t,SO MR SOR SO R -.50 Nh R [0071] and the like, which optionally maybe substitutedat 

croaryl. Whc-n an aryl is sub.stituted with a further ring (or substituted alkyl groups, and are abs in turn optionally SO MR ((=O)R SO ,11, -PO(OH)n - C(0)R  am  any availabh3 carbon log ii 

has  ring fused Ihcrelci said ring at i 
uh’itil lid as recited above. When n h I r n chi s bet -( (I K -( (-=O)NK K -C (-OX( alkyle e)N 

all niast tuted w lit o to two of (( IL I Cf S I I 
init d with a furtherrug said ring n turn optionally R IC _-C(=O)NR (SO )R -�0 (( alkyleiie)MR R [00721 U I v is lb i-wise indicated, when reference  i 

halogen, hycl ox no nitro. (1 O(( Ikyl) Ott 
substituted with in Ii two,((C ) IkYl (C )ulk nvl -NR ((=O)R -NE CO R, -NR (C made to p’. tic Ily u med aryl (e g ph nyl) cloaIky1 

C(=O)lt C(=OX( Ikyl) CO Ii CO (C alk’yI)
 

halogen hyd o y cy innitro,CF,,0(1 tkyl) 0(1 allryIene)CO R aryl, y I alkyl h tcr icy to and/or hi,l (c .g_ cy’l I vi) In I cicyclo (e g-, pyrrol I inyl) or h 
NtJ( 1) (C alkyl) -+0 ikyl)  --NNNH(( alkyl)

 

(,(=O)H C(=OX( tu 
(’0 H CO(C aikyl) roaryt, wherein K IC ii K a c a defined above for eronryt ( e la, lyl) uni -, otherween specifically wilt 

N(C aikyl) N(C,alkyl),’, SO (C alLy1) c(=O)(C alk 
y) --Nit NI ( alkyl) substituted alkyl groups, and r also u turn optionally cated lb r I ice e nt nile a include rings having I) to 

ulkylene)N112 C (0)(C alkyl ne)!’i I lknlh’vI) and/or 
N C k i  substituted as recited ahoy When a bet to ty’I Iss bsttlnilnd 3 preferably (P siihst tue selected from those recited  

C(=OXC alkyle)N(( alkyl) aalkylen)M t ((-OX(Ikyte)Nt l(alky’I)  and/or, with further ring, said ring in turn is optionally substituted above for the aryl. I Ikyl helerocy to and/or helen aryl 
[0060] Thus, examples it I vi groups mcI tin (-(=OXC lklene)N(C alkyl) I with one to two of (C )alkyl, ((_,)aikenyi  halogen, 

[0063] Exemplary mono cyclic groups meluile eutidinyl hydro y cyarto a Its (’1 7,,  alkyl), 0th (-(0)H 
groups as app 

pyrrolidiryl, oxetanyl, imidazolinyl, oxazolidinyl, isox- Q?OXC_alkyl), CO.IF, CO20"�alkyl),  NIICO,(C,- 
[007?1 the-who hcteN?Atorns" shall include oxygen, sul-

 piperndyl, ptpernemyl 2-oxoprpe aieinyl oxop pendyl ualkyl) N(( alkyl) SO (C aIkyI) C(=OXC alky 
Ui, aw m rogii 

2-o opy olud nyl 2 amp rnyl azap nyt 4 pip ndo yl lne)Nti U�OX( alkylenn)Ntl(alkyt) - and/or [0074] the letiii I - yclat. means a saturated or unsait-

Ietrahydropyranyl, morphohnyl. thrarnorpholmyt, thiamor- 
pholiuyl sulfoxide, thiamnrpholmyl sulfone, I,3-dioxolane 

- 

- 

, 

-i 
- 

- 

C(C,0aIkylcnc)N(C1ialIryl)e. - - 

- 

- - - - - - 
[0067] Exemplary moucicyctie hetnroaryl groups include 

urutnd monocyclic a,I,rdnyclic ring in which all atoms of all 
, - ’-- - 

nags are carbon. fhurgibe-lerm includes cycloalkyt and aryl 
and lelrahydro-1,1-ulioxothianyl and the like- Exemplary 

pyrtolyl pyrna’oly] py air I nyl inn dazcilyl oxazolyl iseix rings flat. carbocymIacnaig may be substituted at which case 
N b cycli hcleroey lo groups aclud qul tad duryl 

azcilyl, Ihaazolyl, thiadiazolyL isulhiazolyl, fitranyl, Ilatetiyl, the snlastitunnls arh’nelnctnil from those recited above for ,,,.-v.,, ra 

1 "1 
-  

t) 
Preferred heterocycle, groups a compound. of for 
include 

eix:dtaratiyl pyr dyl pyr 7 nyI py m d nyl, pyr dazinyl 

triazinyl and the like. 
cycloalkyl and aryl gioups. 

- N "’va0"cs’ 
- - - - [0068] Exemplary bicyclic heteroar I on include ". 

[0075] When the term ausalurateet is used hernia to refer 
term"

----f- -1-- ’?"’\ ’?"m"5\ ’?’c"\ / .,,( "] 

inilolyl, bcnzothiaeolyl, betizodiosolyl, benznnxazolyl, b- 

zothienyl, quinolinyt, tatrahydroisoqiainolinyl, isoquinoli- 

to a ringorgronp, the ringor group maybe fully unsaturated 

or partially unsaturated. 
- ’ 

 

L,,,,,,0 , 1,,,, )’ 
N 

nyl, benzimiiluzolyl, Inaneopyranyl, indotizinyl, Lrenzofura- 

nyl, chrotatonyl, eoumarinyl, benzopyranyl, ciunolinyt, 
- - 

[0076] Throughout the specification, groups and substttu-

"v.,  
N,,,,, N, N 

") --CT’ 1 _,t-_  1 
qaiiioxalinyk indazolyl, pyrtolopyriilyl, furopyridyl, ditty- 

droisoindolyl, tetrahydroquinotinyl and the like 

eats thereof may he chosen by one skilled in the held 10 

provide stable moieties and compounds and compounds 

1,,,, useful as pbarmnceuttcidly-acceptable compounds and/or 
" 0" " N" L,, ,,,)  ) [0069] Exemplary tricyclic helnroaryl groups include car- 

intermediate compounds useful an making phariniacenti-
0 x N bazoly], bcnzidolyi, phenanthrollinyl, aeridinyt, ptnenan- 

thridinyl, xanthenyi and [belike cally-acceptahle compounds Por exunnpia, in componnds of 

[0061] and the like, which optionally maybe subsltluted at 
,

 

N N , mn 1" ’,
 

\," [0070] In compounds of formula (I), preferred bateroaryl 
formula (I), below, the groups J, M, and T are suteclual so 

by J, M any available carbon or nitrogen atom. A preferred ai’nt that no two adjacent membets of the ringA(dniinnd 

group is optionally-substituted pbenyl.groups
 

,,,J 
include and 1) arc simultatnaoasly selected from S and 0. As a 

[0062] ’fIne terms "heterocyclo" or ’helerocyclic" refers to further example, J is defined as being seine-led from groups 

substituted and unsubstttutcd non-aromatic 3 107 membered 
- - 

monocychc groups, 7 to 11 membered btcychc groups, and 
- - 

[0065] which optionally may he stibsettuted. N S N s -, ,, ,,- ,,, ,-’ 

’) , 

lc " , tZ ") , ’), \ ’) 

- including heteroalkylene optionally substituted by R,. One 

skilled in the field may make the appropriate selections for 

1(110 15 membered tricyclic groups, in which at least one of [0066] The 1dm "heteroaryt" refers to substituted and 
’i__)", ’-" "-"N N__h If5 us sabstilnenls for the heteroulkylene to provide stable 

the rings has at least one tneteroatom (0, S or N). Each ring utnsubstilnted aromatic 5 orb membered monocycic groups, --"" 

compounds. 
of the heternicyclo group containing a helcrontom can con- 9  o 10 membered bicyclic groups, and 11 to 14 membered 
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[0077] According to the Icrcgo,eg delinrt,ns, the ms(ont 
wveflhioIl provides compounds haviog the formula (Jo) or -continued ,onttflutd n.ontuiunl 

(lb[ 0 
Me 

A,’-’01 N N 
if R4. (ueain 

(Lb) 

/ \ 

N 

C 

- I 
r 

N 

[007S] wherein the, groupsVG,I, 
ic 

7,T,, M T M / 

R 1Z and R are d lined herem nd the pro p Inn y N 
00, 

O 

he selected from alkylene or heueroaylenb groups, ieclud- N

 

rep without limitalion, the folwmg specific examples: 

-A ON crn 

I)N 

N 

J 
N’ 0 

It 

nN 

(. 

kN 
/�ao 



� 
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0 II 

-contiruned -cetilinued -cu,ulthued onIinuec1 

NU 
NIt 

Oil 

C) 0 

cx)
 : 

’’ Ftttu 

11‰C 

M 

 r, \jN

 O>j 

M 10k N 

C) 
Cr1 

NL 

9.  -. 
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-coritinhied 

( X)F1 

cb. 

I 
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-cociflnned -oQhinUtd 

:ht 

tl(c 

- N \ AIh 

h1C\ Hh 

O_hiIIIIIi.N 

Oj, 

I 

�b -/--i 

N CU3. 

LIN 
oil 

hI. 

o 

o 

> 

N 

-cciolioucd 

NhI 
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C()flhiflU&Xl 

:O 

:,_Ic1Irt 

:Q 
1cocL1 

110,C 

\ 

>- 

NN 

/ N 
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rbrO 
QN 
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-cimlinue) -conhioucci -cooltoucci 

ON -
IL -b 0 

(NN
 

N 

0 N 

N 

Nil2 

0 

N) 

)NFI :°  

it 

0S 

0? 

Nil 
I 

�f�ou 

0 0 

N (2 

)_o 

/ 

N’ 

0 0 FiJ 
N 
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.conlinueci 

it 

it)aBni 

CXs,itlii 

t tc 

Oil 

tIN 

CXIII 

NltC&Wo 

Q) 

o,o 
It 

(XbrtBe 

/-
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Ni 
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[18)79] The compounds of Formula (I) can form salts which 
are also within the scope 01 this invention. Unless otherwise 
indicated, reference to an inventive compound is understood 
to include relicrence to sells thereof. The term "salt(s)" 
denotes acidic and/or basic salts formed with inorganic 
and/or organic acids and bases. In addition, the term "salt(s) 
may include ewiacrions (inner salts), e.g., when a compound 
of fornnila (I) contains both a basic moiety, such as an amine 
or a pyrdline or imitlazote ring, and an acidic merely, such 
as a carboxylic acid. Pharmaceutically acceptable (i.e., non-
toxic, physiologically acceptable) salts are preferred, suci 
as, for example, acceptable metal and amine salts in which 
the cation ds,cs not coniribule significantly to the toxicity or 
biological activity of the salt. However, other salts may he 
useful, e.g., in isolation or purification steps which may be 
employed daring preparation, and thus, are contemplated 
within the scope of the invention. Salts of the compounds of 
the formula (I) may he formed, for example, by reacting a 
compouud of the formula (I) with an amount of acid or bane, 
such as an equivalent amount, in a medium such as one in 
which the  salt- precipitates or in an aqueous medium firEr 
lowed by lyophilieatioo. - - 

[0080] Exemplary acid addition salts include acetates 
(such as those formed with acetic acid or trihaloncetic acid, 
for example. trittuirroacetic acid), adipales, alginates, a,sec,r-
hates, aspaetates, ben,.oates,benzenesulionates, bisnlfates, 
berates, hutyrates, citrates, eamphorales; campborsul- - 
fouatxs, cyctopeutaunpropionates, diglaconales, dodeeyL’aat- - - 
fates. etlranemilfonates, lumarates, glucoheptanoates, glyc- ...’ - 
erophosphates, hemisutfates, .heptanoaliss, hexanoates, 
hydrochlorides (formed with hydrochloric acid). hydrobro- -, 
mides (formed with hydrogen bromide), hydroiodides, 2-by-
droxyethunesulfonates, lactates, mateates (formed with 
malcic acid), methanicsult’onates (formed with methane-
sutfonic acid). 2-nnphlhaierresulfonates, nieolinates, 
nitrates, oxalates, pectinales, persulfates, 3_phirnytpropi-
onitacs, phosphates, picrales, pivalates, propionates, sahcy. 
tales, suecinates, sulfates (such as those formed with sulfuric 
acid), sulfonates (such as those mentioned herein), Initiates, 
thiocyanates, totuenesulfonates such as tosylates, nude. 
cauoates, and the like. 

[0081] Exemplary basic salts include ammonium salts, 
alkali metal salts such as sodium, lithium, and potassium 
salts; alkaline earth metal salts such as calcium and mag-
nesium salts; barium, zinc, and aluminum sallS suits with 
organic bases (for example, organic undoes) such as triulky-
lamines such as triethyiaminr, procaine, dihenzylamine. 
r’4.benzyl-t-phenethylamine, 1-ephenamine, N,N’-dibenzyl-
ethylene-diaminc. dchydronhietylamiue, N.ethylpiperadtue, 
tiexcylutnirre, itieydoltsrxylnmixe or similar phnnmuceniti-
catty acceptable moines and salts with amino acids such as 

US 2004/00($)998 Al 
21 

aryritiuc, lysine and the like. Basic nitrogen-containing 
groups may be qnaterni,ett with agents such as tosser alkyl 
hclidcs (e.g_ methyl, ethyl, protryt, and butyl ehrtorietes, 
bromides and iodides), dialky sulfates (e.g.. dmrelhyl, 
iliethyl, dihatyl, anddiumyl sutlates), Icing chain halides 
(e.g., dccyl, luaryl, myriaayl and s;earyl chlorides, bromides 
and iodides), arattyl laalicies (e.g., herreyl and tihenethyl 
bromides), and others. l’referrcel salts include nronohydro-
chloride, hyitrogeusnilate, atethanesulfonahe, phosphate or 
nitrate sells, 

[0082] Prodrugs and solvates; of the inventive compounds 
are also contemplated. the term "prodrag" denotes a com-
pound which, upon administration to a subject, undergoes 
chemical conversion by metabolic or chemical processes to 
yield a compound of the formula (I), and/or a salt and/or 
solvate thereof. For example, compounds containing a car-
boxy group can bern physiologically hydrolyzable esters 
which serve as prodrugs by being hydrolyzed in the body to 
yield formula (I) compounds per so. Such proetrugs are 
preferably administered orally since hydrolysis in many 
instances occurs principally antler the influence of the 
digestive enzymes. Parenteral administration may be used 
where the ester per so is active, or in those instances where 
hydrolysis occurs in the blood. Examples of physiologically 
hydrolyzable esters of ceimpoands of formula (I) ruelade 
Calkytbeueyl, 4-methrcxyhernzyl, intlanyl, phthatyt. meth-
oxymetliyl, C alkanoytoxy-C,.0alkyl., e.g. acetoxymetlnyl, 
pivaloytoxymethyl or propionyloxymethyl, C1.atkoxycar-
bonytoxy-C1alkyl, e.g. methoxycarbontyl-oxymethyt or 
ethoxyearbouyloxymelhyl, gtyeyloxymethyl. phenytglycy-
loxymethyt, (5-methyl-2-oxo-1.3-dioXolen-4-yl)-melhyl 
and other well known physiologically hydrolyzable esters 
used, for example, in the penicillin and cephalosporin arts. 
Such esters may he prepared by conventional techniques 
known in the an. - 

[0083] Compounds of the formula (I) and salts thereof 
- may exist in their tanlomenie form, in which hydrogen attains 

- are transposed to other parts of the molecules and the 
chemical bonds between the atoms of the molecules are 
consequently rearranged. It should be understood that the all 
tautomeric forms, insofar as they may exist, are included 
within the invention. Additionally, inventive compounds 
may have trans and cis isomers and may Contain one or more 
chiral centers, therefore existing in enantiomerie and dias-
tereomeric forms ’the invention includes all such Isomers, 
as well as mixturesof ins and trans isomers, mixtures of 
diastereomers and racemic mixtures nil enantiomnrs (optical 
isomers). When no specific mention is made of the configu-
ration (us, trans or R or S) of a compound (or of an 
asymmetric carbon), then any one of the homers or 
mixture of more than one isomer is intended. The processes 
for preparation can use rueemaleS, enantlonmcrs or draslere-
orneis as starting materials. When euanliomen’ic or dia.ste-
reomerie products are prepared, they can be separated by 
conventional methods for example, chromatographic or 
fractional crystallization. (he inventive compounds may be 
in the free or hydrate form. 

[00841 Compounds of the Formula (I) may also have 
prodrtng forms. Any compound that will he converted in VIVO 
to provide the hioactivc agent (i.e., the compound for 
formula 1) is a prodnag within the scope and spirit of the 
invention. 

Jan. 15,2004 

[0085] Various forms ot prodrurys are well known in the 
art. For examples of such prm’elmg derivatives. see: 

[00861 a) Design i l’rrxlragr’, edited by H. Hued -
guard, (lilscvier, littt) antI .tek’thrrthi in Lnzyvarkoiy, 
VOL 42, pp. .309-396, ethIcal by K. Widder. et at 
(Acaaacdic Press, 1985); 

[0087] 8) A licolaruok of Laiaag Design rind Dcrrrkrp 
nlr’rah. edited by Kro.sgaard-t.arxen and tt. Band-
guard, Chapter ii." Design and Applaeatiotn of Pro-
drugs," by It. iturdgaard, pp. 113-1I (1991); and 

[008$] e) II. Rundgaard, /rmlrnced Drug Dclnsrn 
/?eI’irrrvs, VoL 8, pp. 1-38 (1992), each of which is 
incorporated herein by reference. 

[0089] I; should further he anilninitniod that solvutes (e.g., 
hydrates) of the compounds of Formula (1) are also with the 
scope of the present invention. Methods of salvation are 
generally known in the art. 

Preferred Compounds 

[00901 Preferred eotnmpounds are those having formula (I), 

[00911 inetudingenantiomers,diustereomers, and pharuna-
centiealty-aeeuptahte salts, hydrates, solvates, and prrrdrngs 
thereof, In which: 

[0092] I. and K, taken independently, are 0 or Si 

[0093] 1 is N or 

[0094] 0 is a bend; 

[0095] Ar is directly attached to T or M and is 

[0096] J is �0---, �8�, �NH�, �.S(=o)--, 
�80,----, �N]lSO0�. a C1., alkylene optionally 
substituted with one to two K,, or a C,3alkenytnne 
or C1tmteroa(kylerae optionally substituted with 
one to two R; 

[04197] T isT when At is uttuebcd to Tend T. when 
Ar is attached to M; 
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[110981 M is Mr when At is uttaehed to tat and M, 
when AT is attached to 

1, and Mr are selected from -N---- and 
- CII -. and I. and Ma are selected front ---0- -, 
-5---, -NIt--.  

NIISO, --. -- C(=’())-- and-- CII, 

[0100] 1rir,vidrsd thaI 1, M, mdl are selected tsr define 
a titer to six membered saturated (it pal-natty unsat-
urated eyelrrelkyt or heteroeycto ring having from I 
to 2 heterruatrirns wherein no two adjacent heteroat-
rims of said heterocyclo ring are simultaneously 
selected from -0---- aed - ---S---; 

[0101] If,, and R1, are indetrendently selected from 
halogen, C 4alkyl, hydroxy, alkoxy, haloalkyt, 
llakrulkoxy, cyano, nitro, -00311, -c(=O)t1, 

CO-alkyl, ---C(=O)atkyi, 
-C(---=0)NI I((’tI),( (1,1-I, 
-C(==0)N1I(ChI3,CO,(alkyi), and S(0)alkyl; or 

Jan. 15. 2(X)4 

[0109] R- and K1 (i) are le,tert independently of 
each other from hydgee, alkyl, sub,tinn,d alley1. 
cyeloatkyl, aryl, heterriaryl, and hetertrcyelo; or (u) 
taken tagsthcr, form Ii heter iryt or hetcroeyeta; 

101101 R5, is alkyl, substituted alkyl, eyettralhyt, 
aryl, heteroaryl, or heterocyclo; 

101113 tdoo, is selected from (r) hydrcrgrat or a 
C1 ,,alkyl or C. ,alkcoyl rrpiiraualty sutrstttuteel with 
up to three of (IIk.OSR,u, - Ct)IC5, - -S0.(alkyt). 
and/or NICnR,w, or from (Ia) plrenul, tiaptliyl, five 
to ten metnlntrcd nuonoe’yc]ie or hicyclic heteroaryl, 
four to eleven memherett inonocyclic or Iricyclic 
heterocyolo, and three to nine memberednionocyctic 
or bicyclic eyclaatkyl, wherein each of snic.l K16 
cyclic groups in turn is optionally substituted with up 
to three 

[0112] R, is selected from hydrogen, lower alkyl, 
and substituted tower alkyl; 

now pnenyr, iwtieyr, trueayeaxy, srniizyiuity, and 101131 R, Is selected from ---(C110)5halagetu. 
heteroaryl; wherein each group R, and 1kw in turn is 

- -(Cu0) intro, -(CH35cyancr, ----(C1t35haleialkyl, 
optionally substituted at any available carbon or 

--<cH,), haloatkrrxy, _:(CIJ3,SIt4, C,,cy-
nitrogen atom with one to two of Cr .raYl, halogen, - - ctoalkvl, -80R1, -0R, -(CI t,)6COrR4.1, 
hyttrurxy, alkoxy, hatoatkyl, haloalkerxy, cyano, nitro, (’lia) NHCOR, 
-CO,II, -(’(=0)11. -CCtalleyl, and/or _C(-{)Ntls0R Cfr’0XC1I4,1NR,jt,, 

- (’(=O)alkyl; or alternatively, two R1, groups join -___0(Cll)NiR ---C<=0)R_0 _(CIIa)uRaa 
together with each other or one R10 joins together Iand -C alkyl or -C. taetyl optarrnalty sulmti-
with R1, to form a fnscd-benzo dug; - -- tutted with CCkR,; 

[0102] Ra is selected from hydrogen, alkyl, sttbsti- 
01141 -If.5, - Rsae, and R,6, are independentely 

toted alkyl, OR,.., Nlttatter. C(’0)R0, COaRte.. 
- - selected From hydrogen and alkyl; 

C(=0)t"tR.R5, NR0C(=O)R5, -- - - 
NR ,C(=0)0lt ,,SR,,S(0) MtnS0a!oc, [0115] is selected from hydrogen, alkyl, phenyl, 

SO NR 
- 

If 
y 

toalkyt,
 
itelerocy In aryl and bet b fryt C 4cycl alkyl five r ix membered he(- 

orri 1- - - eretaryl, and four to seven meml’ercd hetcroeyekn, in 
- - - - - tarn optionally substituted with one to rust (,1alhyl, 

[0103] R, and 
K,, 

are halogen, alityt. cyano, - - -- halogen, hydrony, trilluorontethyl, tritlairrtmmetlairxy, 
balo.alkyl, haloatknxy, or nttro; - - oH COal-Ti,aileyl, C,a1koxy.  

[0104] Ra, is hydrogen, halogen, alkyl ’,ub’,ttt reel aminoand/or ammo( tle,l  provided that when 
alkyl, nitro, cyaneu, hydronty, alkoxy, halealkoxy, It is attached to a sutfonyl group as itt 

lb nytoxsj -( C) It C (-=0)11 tuIl(alkyl) then Rz,, is net hydrogen; 
N(alkyl)a, COaalkyt. C(=0)ulkyl, alkylthita, 

- [0116] - K,6 is 

selected from hydrogen and alkyl; and 

-__C(=O)Nl-l(CHa),CO3(alkyl).

 

aryl, heleroaryt, or - [0117] a is 0, I, or 
2; 

heteroeycte, wherein each 
tn the aryl,heteroaryl. and 

[0118] p 2- 

heterocycle groups are optionally substitnted with 
one to two of halogen, (’,,,alkyt, OMe, Cr,, CN, 

[0119] q is 0, 

t, 2, 3. or 4; and 
OCF5, CO211, -C(=0)H, COaalltyl, and/or01

 11-11 
 

[0120] r is 1, 2, 
3, 

or 4 [0105] 

R. is Ar0A2R,s; 

[0106] A is a bond, C 0attyteae, or C,6atkcnylcnc; 

[0107] Q is a bond, -CT(=O)----, -C(.=t))NR,-----, 
C(S)NK,.-SO2-, 2NR1, 

--(’0,.---, or --NRt7CO4---; 

[0104] Ac is a bond, Ci6aikylenn, Cna1keuyleniu, 
-C,alkylene-

NIt ,,(’(’O>, _CraalkyknnS, ,aalky_ 
lene-S0-, or - aalkylutne-0---. wherein said 
A ahkylitne groups are branched or straight chain and 
optionally substituted with a group selected frtutn 
-(Xf.(l. COa(Ca.aatkyl), -.’( a1kyl) NE-t0, 
_4’fll(Caaaltiyh). or -N(Ci,alkyl),; 

[0121] In compounds of formula (I), the group Ar is 
preferably If,, wherein It1, is preferably halogen, cyauo, 
batoalkyl, halttalkousj, or optionally substituted phenyl or 
heleeoaryl, and R,5 is absent or selected from halogen. 
C1alkyl, hydroxy, alkoxy, haloalleyt, haloalkotry, cyano, 
nitro, -CO0I-1, -Q(=O)I4, -00a1tcyl, -C(=’O)alkyl, 
’C(=O)NII(Ctla)i .eC0n11, and  
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-eCtfr(atkyt) Ahernalively, two lt_ groups may on, 
together with each tither or one 

Kr, 

may join together with 
It,, itt Irirm a fused bourn ring. 

[01 221 In eomptrurrtts of formula (I)e the groups Ra, anti 
R are preferably selected front halogen, alkyl, eyaratt, aitro, 
haloattyl, haloulkyt, arylersy, and urylthio, and more pref-
erably. K1, and K4, are trt,th chlorine. 

[01231 In compounds of formula (I). the group Ci is 
preferably a bond; the groups I and it are 1treidrably 
osygen; and Z is preferably Cit. 

[01241 In compounds of formula (I), the group I is pref-
erably Tn and is CE-f, M is preferably M. and is CII,, and I 
is preferably an eiptioeally.suhsttrulrd C1hereroalkylene so 
that A is a five-membered ring, more preferably I is a grtrap 

[01251 In compounds of fuannula (I), the group K. is 
preferably C( 0)iower alkyl or C,5alkyl optionally sub-
stituted with CO3II or COa(a(kyl), more preferably R, is 
methyl. 

[0126] Also preferred are compounds according to for-
mula (to), - - 

[0127] - and pttarmatxnuhieally-acceptable salts, hydratrn, 
and prodmgsthirtneiaf, in which: 

[0128] 1. and K, taken independently, arc 0 or 5; 

[0129] J is --0--, -S---, --Nil-, -S(=0)---, 
---SO--, -NIISOC---, an optionally substituted 
C, alkylnne, an optionally substituted Can alk-
enylcnc, or an optionally-substituted C,,heteroalky-
lene; 

[0130] ’l’ is -N- or -Cl-h---; 

[0131] R, is halogen, cyano, or optionally-substi’ 
tuRd phenyl or heteroatyli 

[0132] If,, is selected from halogen, Cratkyl, 
hydraxy, alkoxy, haloalky), haloalkoxy, cyano, nitro, 
--004l1, --C(=0)11. -COulkyl, -C(0)alkyl, 
-C(’ed))NI I(CIIa)i aC°elh, and 
_C(0)NH(Clla),aCO,(ahkyl)i or from phenyl, 
1-rea-ryl, ptaenyloxy, beazyloxy, and beteroaryl in tare 
optionally substituted with one to two of CiaIkyI, 
halogen, laydroxy, alkoxy, lialoalkyl, haloallooxy, 
ey-ano. intro, (iOaH. -C(==’O)H, -COaaIkyt, 
and/or -C(=0)alkyt; 
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[11133] If_ is selected from hydrogen, alkyt, substi-
tuted alkyl, O(Cr_anlkyl), amino, NtI(Craalkyl), 
N(alkyt).. (’(=’())JI, C(-=0)alkyl, (’tk(attiyl), 
Slit,atkyl, C4 5cyetoalkyl, heterocycle, aryl, and het-
eroai>tl; 

[41134] Re, and tt., are halogen, alkyl, cyano, triflno-
runiruathyl, or ultra; and 

[111311 ricO, 1,ttr2 

[0136] I. cotopoattds of formula ((c). as immediately 
defined abtuve, more preferably 2 is -(’IL--, -CII,---
CIl(K5)-. or ClloN(Rnn wherein: 

[01371 It, is Au1)_Anitnai 

[01381 Ar is a bond, C, aalkylenr, or C,.1alkenylene; 

[0139] Q is a bond,  
S0,. CO3, or 

101401 A. is a bond, C,aalkylu., Canalkenyleae, 
-C1a1kytene_NR1--_, -Ciatkylenc-
NR,,C(,=O)-, _CuaallcYleneS --- C,,alley-
lenc-SOa--, or -C,5a1ky1ene-0--, wherein said 
A atltylene groups are branched or straight chain and 
optiotealty substituted with a group selected from 

CO2It. CO2(C1alltyt)1 S(Ciaalkyl), Nil.,, 
---NtI(Catkyl). or -N(Ctaalkyt)a; - 

[0141] R, is selected from (a) hydrogen and 
C 5alkyl or Crentalkenyl optionally substituted with 
one to two of Oil, 0(Cnealkyl), -CO_il, 
--0O3(C,alkyh), NH,,. -NH(C,atkyI), antl/itr 
N(C04alkyl)5, or from (b) furanyl, intholyl, cad/a. 
cotyt, pyrau’eulyl, pyrrolyl, thieuyl, pyridyl, pynidaidi_ 
nyl, berrraufnranyh, isoxazolyl, imidacolyt, triaarotyl, 
telra-,.artyl, phenyl, piperidyl, pyrtolidinyl, pyrida-i’i_ 
nyt, C4 ,eyctoattuyt, pipetazinyl, thiazolyl, toorpholi-
nyl, 1,251,64etrahydropyridyl, quinoxalinyl, lana-
zothiazaulyl, benzotriazolyl, bcnztaliortanyl, 
henztnixailiacolyl, tbieaopymcotyl, tetrahydroijuino. - 
luayt6 and qaraolinyl, wherein each cut said cyclic 
groups in turn is optionally substituted with up to 
three urn, 

[01421 it,, is selected from hydrogen, lower alkyl, 
and substituted lower alkyl; 

[0143] R5 is selected from -CalkyI. -,S(C,. 
aalkyt), Ce,.,eyt.nloalkyl, -SOr(Ce.nalkyl), -O(C 
aalkyl), -SO.phenyl, halogen, bydroxy, intro, 
eyatto, _-<CllolaCOa1l, _(CIl,JsCOaCtaall(yl, 
_.(C1l4Nile, _�t(CE1)9CO2I1, -CII=Cl-I-

-Cl-l=Cll-----CO.(alliyt), 
<C11a) NII(atkyl), -(CIte)5NIICOaalkyI, 

-(C.’r’()N1l---S02at1ryt, (L’l ta) NI I(beuzyt). 
_-<CH0)xN(aIkyI)a, O(C1l),r’1(alky1)2. -Oben-
zyl, -C(=OXCII,),,NII0, 
-C(’0)(CF12)5N1I(alkYI). 
--C("OXCIL2)5N(u1kyl)2. ()(CET2),NIl21 
-O(CI{,),NH(alkyl), -O(CHa),N(alkyl)a, 
-C(=(flpyridyt, -<CI I.)5phenyl, 
-(cu)5pyridyl, _(CIIa)nlrluzOlYl, 
_-(CII.),1tetra7.otyt, _-(CIIn)nimidazotyl, 
-(CH,)5pyrazerlyl, _(CH)tltiamorpboliny1, 
-(01),1morptaotinyt, -(Cl-t0)th1cayl, 
_CLIa)5pyraZinyl, wherein each alkyl or cyclic 
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group of each R,, in turn is optionally suhstilatcd [0155] R, is selceled fron, hydrogen. C,,aIkyI, sd’-

with one to two C, alkyl, halogen, hydroxy, tritluo- stitutcd alkyl, hydroxy, alkoxy, haloalkyl, 

romothyl, triilaoronthly,-CO,fl. COX, raIkyl, haloalkoxy. SO,R,,. ((=O)lt,. SO,NR,,R,,. 

(,alkosy, --S(C,,alkyl).ammno, and/or arnisoC, Cf)R,,, - C(S)N1l,5R0, (’(0)c(Ct)R,. 

�olkyl, (’(t1)NIl((’t(z)::CO,Ll, -((0)NI1(Cll_h 
aCO4atkyl), phenyl, (’, ,cycloalkyl. and live to six 

[(0441 , s 0. I. 2, 3, iii 4; and nactnbcrcct beteroaryl or helorocyclo; aud 

[01451 r is 1, 2,3 or 4. 0156] (l and If ,7areselccted front hydrogen, lower 

[0146] Further preferred are compounds as immediately alkyl, substituted alkyl. phenyl, (’, ,cycloalkyl. live 

delined above wherein H,, is -C,,alfcylenc-R,5, to six membered heteroaryl, live to six weathered 

-((-0)11 -( (-0)( lkyl n 11 m p I heterocycle, a nine 1< membered l r r h 

ably -(’11.11. , and It. is as immediately defined above, en’ary], in turn ptioiially solsstiluted with one to two 
of C alkyl, halogen, nit-, cyam’. amino. 

more preferably  th apI phenyl, or pyridyl  optionally .inI 
( m oalkyl ( lb oalkyl hydroxy, t nIb sy 

s(ituted withi i_ to two, R,n -0O2111 -CO_(alkyl), -((=0)11., 

[0147] Also preferred are compounds according to for- ___C(--O)allcyl. -(’(==OXCtl0),N110, phcuyl, 

mula (Id), C.50cyeloalkyl, five to six membered hctcroaeyl, 
and/or five to six membered heterocycle, provided 
that when R,6 is attached to a sulfonyl group as in 

1(01 SO,R,,,, then R,5 is not hydrogen; and 

[0157] q ix 0, 1 or 2 

-[Oils] in goua,ouwls of formula (Id) as defined above, 
preferably y is I or 2 and z is IL T, is prefembly --CII 
112 is preferably hydrogen or C,0alkyl. and R5 and lt., arm 
preferably hydrogen. - 

[0159] Also preferred are compounds of formula (Id), as 
defined above,where R,, is -A,-0-A,-R,0, and A,. Q, A2. 
-afid It,,, ant as defined above for compounds of formula (Ic) 

101110] Aeco ii ng to another aspect of the n enttou plc 
I I comp un& arc those has ing the formula (Ic) 

[0148] and pharmaceutically-acceptable salts, hydrattls, - -, 
and p Ire,, thereof, a which 

1 

II) 

[9149] J is _(CRn,R’m) or CRa.Rw)r 
-- I 

NR,,(CRuR’m) wherein x is 1,2 or 3, y is 0, 
I or 2, and z is 0, I or 2, provided that y and a 
together are not greater than 2; - 

[0150] ’f, is -N- or -CH-,, 

[0151] R,,, is halogen, eyuno, nitro, trillnoromethyl, 
0000, heterocyclo, or heterouryl; 

[0152] R,,, is hydrogen, halogen, C,,alkyl, cyano, 
nirrin, -CO2t1, _-_C(=0)11,--CO-alkyl, or 
-C(=O)alkyl; 

[0153] R, is selected from hydrogen. (ta1Yl, 
amino, N1J(C,,alkyl). N(alkyl)a, (-k=O)H, 
(’(=O)C,0alkyl, C00(C,1alkyl), SO-.C,,alkyl, 
C,aryeloalkyl, heterocycle, aryl, and heteronryl. or 
C, alkyl substituted with one to them of amino, 
NH(C10alkyl). N(alkyl)2, C(=O)H, (’(==O)C, 
,alkyl, (’OlI, COt(C,anlkyl), SO_C 0aIkyl, SO,,IJ, 
and/or PO(OH)0; 

[0154] R and at each occurrence are indepen-
dently selected from hydrogen, halogen, Cinalkyl, 
substituted alkyl, hydroxy, alkoxy, haloalkyl, 
haloalkoxy, cyano, nitro, -CO,H, -(2(=O)H, 

CO.H, and/or _C(r=4))NH(CH0).0000(altiyl); or 
R5, and (H,., together form kelo (n’O); 

- ’H 04,1 

[0161] or an ennntiomer, diastereomer, or salt thereof, in 
which: 

[0162] R,, is halogen, cyano, intro, trifinoromethyl, 
OClI,, hcrcronryl, or heterocyclo; 

[0163] R,,., is hydrogen, halogen, C1..,alkyl, cyano, 
nitro, --000II, -C(=O)ll, -__CO,alkyl, or 
....-(.(==O)alkyl; 

[0164] R2 is hydrogen or C,,alkyl; 

[0165] 11,, is selected from hydrogen. C510alkyI. 
C0.,,,alkenyl, hydrtixy, alkoxy, alliylthio, hatoalkyl, 
haloalkoxy, phenyl, c,,.,,cydoalkyl, pheayl, pyridyl, 
pyridazinyl. pyrimidinyl. -(CH),,phenyl, 
-(Cl I,,)tetrazoly1, -(CII_),pyridyl. 
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(Cl1,),thieuyl. (CIt0),car11a0Iyl, 
((:fl,),iudolyl. - (Cl l_),turyl, --(CILJ,quinolyl. 

---(CH,),(0 ,,cyekialkyl, ---(CIl.),thia/illyl. 
--(Cl14,pyrrolyl. {CIL),imiclazillyl, 

_(Cl-L,)isoxaoolyl. -t,Chl.)_bcnziileryl, 
- -(Cll,),pyraauityl, ----C(=O)Il. -((=O)(alkyl). 
-C(0)C,.,,,alkyl. .--C(=0)pltcnyl, 
__C(0)piperidyI, --C (-0)morpholinyt. 
---C(=O)C,,cycloalkyl. -.-C(=0)pyrrolidixtyl. 
----.C(=.0)qninolyl, -- ((=O)imidaiolyl, 
.-_C(-=O)pyrazolyl. -C(---.0)thralalyl. 

-- -C(=O)quinoxalirtyl, - C(=t))pyridyl, 
-C(==0)-1 ,2,5,t-tetrahydropyridyt, 
-C(=O)benzothiaoxnlyl, _--C(=O)bcnzotria/ilyt, 

-C(=O)benzodioxanyl, 
-C(=O)benzeoxadiaat)lyl,2,3,4-tot-
rahydroquinolyl, -C(=O)thienopyrai-olyl, 
-C(=O)(Cfl,),(etmaaritlyl, -_-C(=OCH0),pytidyl. 

Cfr’O)CH.O(alkyl), C(0)CFIaS(aIkYl). 
!-C(=O)CFl=S(pyritll). _-q=Oyi l0S0,(aIl). 
-C(=O)CH.SO4phenyl), 
_--C(==0)(1 l,Nl I(phertyl), 
-,.C(,=O)CH,NI-I(bexzyl), 

-(c112)S0 ( Ikyl) -(CII,) SO (ph yl) 
-_(C11,),SO,(tluienyl), -((11,),SO.(imida70yl). 

- - -7(C42)iSO4fury0, (CH_),SO,(pyrrolyl), 
SO,N1I(phenyl), -C(S)N110. 

-C(=)NH( Ikyl) -C(=S)NH(ph upl) 
..(c1L)C(=o)pyrrolidinyl. 
-4C11,JC(=O)piperidyf. 

- -(C110)C(=O)piperazinyl, -CO,(alkyl). 
-000(phectyl), ’-CO1(I,nnzyl), -Nll(’O,(alkyl), 
_-(C1i0)C(=0)N1lphenyI), 

(thiaisilyl), 
or 

[0166] wherein each alkyl, alkenyl. or cyclic group of 
each Rn in turn is optionally substituted with up to 
three R,,,; 

[01671 Rin is selected from -C1 .,alkyl, -S(C,.,alkyl), 
C,.,cycloalkyl, -.SOn(CiaaIkyI). -O(( .alkyl), -SO,-
phenyl, halogen, hydroxy, intro, cyaao, -(CU0),,CO,H, 

(CHa),(I)aC,a1kyl, _-(C1l0),,NI l, -O(Cl I, 

-CH=CH-CO=II, _-CH=CH--CO.4nlkyl), 
__((’ll,J,,Nl I(alkyl). ___-(CI1,)0Nt l(X)1ulkyl. 
_(C’=0)NH-SO2alkyl, -.(ClI,)0N11(hniniyl). 

Jan. 15. 2004 

(Ctl.),N(alky))-.. ---0(CIL).N(aIIayl),.  
_--g’(-0)11(L) NIl,, -C(=OXCII,).,Nll(alliyl). 

4’(0)(Cll_i,N(aIkyl)., 43(Cll,),N11. 
-O(CIL),NII(alkyl), -0’t-l.),N(alkyl)0. 

-(Cl10),phertyl, -(CI-L)5pyriitlyl, 
--(1 ’I t,),triazolyl, -(Ill l_),,tntrazolyl, 
-(Cl l,),,iniida,cilyl. ___(CIL4,pyrazolyl, 
-(Cl l41thiami,rpholinyl, -((1 l,),morpliolil,yl. 

-(CI l4,thienyl. --_(Cl-14,pyrazinyl, wherein each alkyl or 
cyclic group of each Rin in turn is optionally substituted with 
one IC, two CiaIkyl, halogen, hydeoxy, trilluonrmcthyl. 
trilluororncthoxy, --0O2II, CO,C,0alkyl, C,.,alkoxy, 
-.S(( 0alkyl), antinci, and/or arninoC0alkyl; 

[01611] cisC), tor2; 

[0169] qiso,1,2,3,or4; 

[0170] risl,2,3or4. 

[017!] sist,2,3or4;and - 

[0172] 1 is 0, 1, or 2. - 

Methods of Preparation 

[01731 The compounds of the invention maybe. prepared 
by the exemplary processes described in the fiallowing 
reaction Schemes A-K. Exemplary reagents and procedures 
(Or these reactions appear hereinafter. Starting materials are 
commercially available or can be readily prepared by one of 
ordinary skill in the art. For all of the schemes, the groups 
Z,K,I:,Ar,J.T, M,R,,R0,R,.R,,, R0,0 and R,,.,orcas-" 
described herein for a compound of foettolll (I) unless 
otherwise indicated. Groups designated generally as R, R’, 
X, and P as well as solvents, temperatures, pressures. - - 
starting materials having the desired groups, and other - , -- - 
reaction conditions, maybe readily selected as appropriate- -, - 
by one at o din ry skill to the art 

Sahen,e A: Rn. 2. K=O 

t 2b -K=5 

JM R. I 

ttOC -r 

P/ - - K R. 3. : K =0 3b: re= a 
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(15 :K0 
(tg( K S 

(0 
Ri, 0 

[(11741 A suitably frrnctionaliced amino acid I is reacted \, 
with an irrocyanate 2a or an isothiocyanate 26 in water in the / \ 
presence of a base (such as NaOH, KOH, KCOa, KHCO0, L\5 /N5 

or NaIICO0), to yield after acidification the are-
idoacid a or the thioursadoacid 3h. respectively. This inter-
mediate product is then cyclized in an organic or aqueous 
solvent in the presence of a catalytic amount of acid (such 
as hydrochloric acid, sulfuric acid, rncttiancsnlfonic acid, or (lii 

tolnenesutfonic acid) to give the spirohydaotoin having the 
foenreta (if) or spiro-2-thiohydantoin having the formula 

(ig). See, e.g., Espadu et al., Fannacrr,VoL 45(1990), at pp. 101761 1reatmentoihydantoins(tl) with a reageet reich as 

1237-1243, or Nicole et al., Can- J. Che,n.,.Vol. 40(1962), P,S5 or 2,4-hi44-rncthoxyphenyl)-1,3-dilhia-2,4-diphos-

at pp. 353-366. Alternatively, the ureido or thiourcido acid phetane_2,4-disuthde (Laweascu’s reagent) in an organic 

an be cyci ccci in an organ ci lv at (such as l)Ml11 iV ’,ol L a ha. toluene a In ant.  yields the corresponding 

IXM) using attehydrnlrng agent (such asIY�( or LDC()ur dithio-hydantoias haunt,, the formula (Ih) See, e.g., Car-

the rthe prcsi. cc of an activating agent (such as 110111 or rtngton et a! J Chem. Sire (1960) I p 354-

I -bydroxy-7-azabcamriawle) 54l-hydrrrxy-7-azabeuzoleiazolr) and a non-ntrcteophiic base 
(such as TEA or DIPEA). 

.,ScienrcD: 

C 
JM 

R–1 

A 

2. K=O - 

5b:K,5 

(III - K-0 
K = S 

[0175] Compounds having the formula (It) or (tg) can also 
be obtained in one step as depicted in Scheme B. Reaction 
of a suitably functionatizurd amino ester 4 with an isocyanute 
2a or irrolhiocyanate 2b in an organic solvent (such as ’hIP, 
methylene chloride or DM1) in the presence of a base (such 
as ’I’EA. K.,(X)5 or 1(011), yields the desired compound 
having the formula (II) or (Ig) respectively. See. e.g.. Park ci 
ah.J. Org. Clirrm., Vol. 63 (1998), at pp. 113-117; Johnson at 
al., I. Am. Che,,t. Soc., Vol. 40 (1918). at p. 645; and 
SclaOUkopfet at., Lidrigsaem Chem., (1981), at pp 439-458. 

(lfl 

[0177] Dithio-hydanloins (Ii) can he converted into 4-thio-

hydantuins by 5-alkylatirag compounds (Ii) with a reagent 
such as methyl iodide to give intermediate 5, which is 
hydrolyzed under mild acidic conditions to the 44hio-
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hydantomns having the formula (11) See, .g_ Carrington t 

at., I. Cheer. Sue-.. (1550). al p 351 

I ?11_D/ � 

N 

(lk) 

(It) o= OR, tr,sn 

[01781 N-acylation of hydantoitis basing the formula (1k) 

can be obtained, by treatment with an acylating agent (such 

as a 61 a yl chloride, an anhydride, a ehlorofortnate or an 

’acyan t) in an organrc solvent (uhasTflFor ens 

trilir)(nihe presence of a base (such as TEA, DIPEA, DMAP 

or NaIl) togive hydaaloias having the formula (Ii). See, e.g., 

Link et al., Ear J. Med. Chem., Vol- 19 (1984), at pp. 

261.266, and Orlin at al-, An. R. Soc. Asp. liv Qaim. SerB, 

(1968) at P 69 

.Scbearr F: 

itt,) 

Ar 

0 0 0 

(tar) 

101791 Sulfonylation of bydantriins having the formula 

(1k) is obtained by treatment with a sulfonyl chloride in the 

presence of a base (such as such as TEA, DIPEA, pyridine 

or DMAP) in an organic solvent such as toluene to give the 

desired compounds having the formula (in). See, e.g., 

Takayarna et at., Agric. FOoL Chem, Vol. 51(1987), at pp. 

1547-1552. 

jf–cA 

[0180] Itydaoloins having the formula (1k) canbe N-inky-

tated in an aproticsolvent(snch as l)MF,l’llFor DM)P))hy 
treatment with one equivalent of a base (such as NaIl. 
NaIIMDS, l.l)A, LillMDS, K!1 KIIMDS or tBuOK) fol-

lowed by addition of a suitableqikyl 1mg agent (such asan 
alkyl iodide, alkyl bromide, alkyl chloride ,a losylalc or a 

inesyl I ) to yield hydanto a h ng the formul (Ti,) See 
e.g., Parmec is al., Birrrorg. Med C/tim. Lisa.; Vol ) (1999), 
at Pp. 749-754. 

Set,rn,1l: 

RK 

[0181] Spiro hydantoins can also be prepared as depicted 

in Scheme If. Ilydantoin 6 is treated either sequentially or 
directly with two equivalents of a base (such as Nail, Ku, 
1.11 IMI)S, KIIMDS, tJ)A, tIteOK, KOtI, methylmagne. 
sium carbonate or Dill)) in an organic solvent (such as 
DMF, DMSO) and reacted with compound 7 hearing two 
leaving gioupo X (such us (,’l, Br, I, OM,s or 01k) to yield the 
desired hydanloin having the formula (1). See, e.g., Collado 
at al., iilrahe’drernt LaSt., W. 37 (1996), at pp. 6193-6196; 
Fnjiwara cI al., J. C/rem. Soc. Per’kin Trans. 2, (1980), at pp. 
1573-1577; and Ihelzecki Cl al.. J. Org. Chem, Vol. 45 
(1950), at Pp. 2215-2217. 
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-coutioaoi -coutmued -contuiued 

R\ Rub 

[411831 (komo rpico hyd-antoins having the krtmal.r (Iq) (t) ii it 
euro Inc transformed into hiaryt compounds having the [or- 

/ 

rnuta (Ii-) by reaction with an aromatic or heteroarontatic R I 

Ru t horonic acid to in the presence cuP a palladium catalyst (such - [01861 Compounds of formula (Ia) can also bearrylated 

/>�N>
\ -f--i--Ar asPd(l’Ph,)..) and a muse (such as KCO.r or NRa(S)-n) in an 7 with an acyl halide (for example, an acyl chloridc or acyl 

T\ader conventional Su"ki coupling conditions- See, Cg_ triethyl.mine or
  / 

P R, K base (such as sodium carbonate)
1!� 

K ’. 

ent such as DCM 
(1 ) at temperature ranging ten 15 C. t room temperature 

it 
to yield acylaled derivatives of formula (Iss). Compounds 

(1w) can also he obtained by reaction with an acid ItC07Il 

I.

 

-A,  [0185] Ilydantoina, (it) can be debcnzylated using, for 
in the presence of . 

ho ide in asoIvcu’ 
ling agent ›,h as disuyelohr.xyl-

snhanDCM 

> ).ss .._–L..
 

example, I -etntouoclhyl eblorotormate in asolverrt such as - 

I / N P DCM or IX L, to yield the Nil derivatives having the 

\ \ - - formula (La) Compounds ol formula (In) can Inc alkylated  

K  
by reaction with an alkyl halide RX (e.g., an alkyl iodide), R I

-. 

C4, L 
Ar in a solvent such as acetcrnitrilc or acetone at temperature F 

ranging from room temperature to influx. Alternatively, 
, 

by reaction with an aldehydo in 
\,,a

 

_M
 

12 achieved 

the presence of a reducing agent as sodium  K>’ 

IO\-/

�N 
1�T  trorohydridio or sodium uryanolxirohydnide in a solvent sach 

Item 

Nil 
C5 

it 
as aeerirnitrik or DCLI to yield compounds of formula (Iv). 

- 

- - 
- 

C1, K / 

Ar 

[01821 NCuusuhslitnled hydaintoins having the formula K 
’ >N I "’c’ am 

- Ru 

Op) can be prepared using the some or similar procedure as (in) 
i_.___/ RCOrlt 

K 

for Scheme 11, with the addition of a proleetion/deproteetion / Rn 
(in) 

sequence. Thus hydanterm 8 i protected on the nitrogen with 10184) Ilydantoins 9 can be submitted to a Knocvenagel 
a protecting group P. such as L)OC (see, e.g., Nilsson Cl aL, condensation with an aromatic aldehyde 10 under classical [01871 Sulfonamides of formula (lx) can be obtained from 

J Med Chem., Vol. 35 (1992). at PP. 3270-3279)10 give the conditions (e.g., sodium acetate in rctlnxing acetic ashy- compounds of formula (In) by reaction with a sulfonyl 

intermediate 9, which is dialkyta(ed as previously with 7 t, dride) to obtain it, which is reacted with amine 12 rancher halide in the presence fo a base (such as trelhylamine or 

yield the compound having the formula (10) Depro(eclion acidic catalysis (such as Irifinoroacetic acid) to yield spiro- sodium carbonate) in a solvent such as 0CM or uHF at 

gives the desired N-nnsnbstitnted spirohydaritoin having the 
pymmlo hydaatoirrs having the formula (Is). temperature ranging from -15’ C. to room temperature 

formula (Lp) 

Sohrmr Lu 

- Sr.hcraeri 

to 

0/ 
R, P4? K 

ptr_Q_nr tn Cinft) 

N \ ?/ _’Y 

(I) (Ii) 
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[0188] Compounds of formula (lit) can also be trans-
formed into  the activated intermediates 13 by sequential 
reaction with carbonyl diinridazole and methyl iodide, Sec 
R. A. Itatey,e.t al, Tetrahedron Left., Vol- 39 (1998). at p. 
62a7 Compounds 13 can then be reacted with either an 
alcohol or an  amine 10 give cartramates of formula (ly) or 
areas of formula (Ic), ruspcclivcly. - 

ScItet’: - 

noc 

N,104, 11,02 

5 . 

O  ,taOC 

tt’ 

-continued 
uoc 
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[0189] Compounds of formula (In) can be transformed 
into intermediates 14 by reaction with ch ter(-butyl dicar-
bonnIe in a solvent such as THF or 0CM. Oxidation of 14 
with, for example, sodium periodate in the presence of 
ruthenium oxide then gives a mixture of luetones 15 and It), 
which can he transformed under standard conditions into 
compounds of formula (Ian) and (lab). 
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Utility 

[01911] ’the compounds and compessittoitsof this tnveuttcitl 
arc antagonists auit/crr inhibitors of l,FA-1, Mac-I, and/or 
ICAMs. they are useful in treating various inflammatory 
diseases and disorders associated with the action of IFA-1, 
Mac-i. arid/or ICAMs. particularly LtiA_t:ICAM_t. The 
term "l.cakointcgrin/ICAM-a-ssoeintect condition" is used 
herein for ease of reference to refer to thirst diseases or 
disorders that are associated with the action or levels of 
I FA-1 Mac-[ and/or lCtsM-1, ICAM-2, or lt’AM-3. As 
used herein, the term "treating" includes prophylactic and 
therapeutic uses and thus includes the alleviation of symp-
toms of a 1arukoiutepein4CAM-asrerciatcd condition in a 
patient, the improvement of an ascertainable measurement 
associated with such a condition, or the prevention of such 
a condition or its symptoms. The term "patient" rulers to a 
mammal, preferably a human. 

[01911 In view of their inhibition activity, the tntmptmnds 
may be used to treat conditions involving the activation, 
co-stimulation, air infiltration of ’f-cells and/or leukocytes, 
including without limitation conditions involving the utilax 
of leukocytes in the skin, peritoneum, syuovium. lung, 
kidney, and heart. ’lire inventive compounds may he used to - 
treat conditions resulting l’roin a response of the specific or 
non-specific immune system in a patient. 

[01921 I .eukointegrin/ICAM-associalcd conditions that 
may he treated with the inventive compounds include acute 
or chronic graft vs host reactions (e.g., pancreatic islet 
allograft); and acute or chronic transplant rejection (e.g-, 

- kidney, liver, heart, lung, pancreas, bone marrow, cornea, 
small -httwel, skin alktgrafts, skin hutrnografts, heterografts, 
and/or cells derived from such organs). Additionally, the 
compounds may he used to treat inflammatory conditions 
including, but not limited to, multiple sclerosis, rheumatoid 
arthritis, pisoriatic arthritis, ostcoarthritis, osteoporosis, dia-
betes (e.g.. insulin dependent diabetes mellitus or juvenile 
onset diabetes), cystic fibrosis, inflammatory bowel disease, 
irritable bowel syndrome, Crohn’s disease, ulcerative colitis, 
Alzheimer’s disease, shock, ankylosing spondylilis, gastri-
lis, conjunctivitis. pancreatis (acute or chronic), multiple - 
organ injury syndrome (e.g., secondary to septicemia or - 

- trauma), myocardial infarction, atherosclerosis, stroke, rep-
erfnsion injury (e.g., due to cardiopulmonary bypass or 
kidney dialysis), acute glotneniloiaephritis, vasculitis, ther-
mal injury (i.e., sunburn), neerotiziug enterocolitis, granu-
locyte transfusion associated syndrome, and/or Sjr,grcn’s 
syndrome. 

[0193] The inventive compounds may be used to treat 
inflammatory conditions of the skin incladicig eczema, 
atopicdermatitis, contact dermatitis. nrticaria, schtcro-
derma, psoriasis, and durmatosis with acute inflammatory 
components, 

[0194] The compounds also may also he used to treat 
allergies and respiratory conditions, including asthma, pul-
monary fibrosis, allergic rhinilis, oxygen toxicity, emphy-
sema, chronic bronchitis, acute respiratory dislress syn-
drome, and any chronic obstructive pulmonary disease 
(COPD), The compounds may be used to treat chronic 
hepatitis infection, including hepatitis It and hepatitis C. 

[0195] Additionally, the compounds of the invention may 
he used to treat aulnimmunc diseases and/or inflammation 
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associated with autotmeriune diseases such as ttigao-tiv,suc 
antotrnmanc altvcascs (e.g.. Itaynaud’s syndrome), aittoim-
franc thyroiditis, uvcitts, systemic lupus erythematitsis, 
Addison’s disease, autcunanirnie polyglaednlar dt.sca.sc (also 
known its autoimmune polyglandular syndrome), and 
Grave’s disease. 

[0196] ’the eomponnds of thi,s invention also may he asciI 
to treat metastasis or as an adjunct to minimize toxicity with 
cytaskinc therapy in the trcatmctat of cancers. 

[01971 ’thu siompt.tuncis of this invention further have 
utility in treating ttypogirnaelism, frailty, sexual dysfunction, 
wasting, such as wasting syndromes associated with cancer 
and AIDS, and anemia. ’ftc compounds further have utility 
in treating cancers, including taut not Itmitetl to cancers of 
the breast, brain, skin, ovary, cudometrtum, bladder, pros-
tate, lung, colon, lymphatic system, liver and kidney. ’tire 
Inventive, compounds are useful for conditions such as 
hirsntism, acne, seborrlien, alopecia, fibroids, hyperpilo,sity, 
cuchexia, polycystic ovarian syndrome, anitrcxia, contracep-
tion, drag withdrawal syndrome, pregnancy termination, and 
benign prostate hypertrophy. ’I’he compounds are further 
useful as antiangiogenic agents. Additionally, thecom-
pounds may be useful as inhibitors of protein prenyltrans-
ferases, particularly famesyltransferase and the prenytatioe 
of the oneogene protein Ras. As such, the inventive com-
pounds may potentially be useful for treating anti/or pre-
venting the diseases and disorders referrer] to in WO 
01/45704, incorporated herein by reference. 

[01981 When usual as anti-inllammarory agents, the com-
pounds may be administered prior to the onset of, at, or after 
the initiation of inflammation. When used prophylactically, 
the compounds are preferably prodded in advance of any 
inflammatory response or symptom (for example, prior to, 
at, or shortly after the time of an organ or tissue transplant 
but in advance of anysympteimsoforgan rejection). Admin-
istration of the compounds may prevent or attenuate inflam-
matory responses or symptoms. - 

[0199] ’I’he present invention thus provides methods for 
treating such conditions as those listed above, comprising 
administuring’.io’ a patient in need thereof an effective 
amount of at least one compound of formula (I) or a salt 
thereof. Other therapeutic agents such as those described 
-below may be employed in combination with the corn. 
pounds of formula (I). In the methods of the present inven-
tion, such other therapeutic agent(s) may be administered 
prior to, simultaneously with, or following the administra-
tion of the inventive compounds. 

[0200] i’he present invention also provides pharmaceuti-
cal compositions capable of treating the above-referenced 
diseases and disorders. The inventive compositions may 
contain other therapeutic agents and may he formulated, for 
example, by employing conventional solid or liquid vehicles 
or diluents, as well as pharmaceutical additives of a type 
appropriate to the mode of desired administration (for 
example, exeipients, hinders, preservatives, stabilizers, fla-
vors, etc,) according to techniques such as those well known 
in the art of pharmaceutical formulation. 

102011 The compounds of formula (I) may be adminis-
tered by any means suitable for the condition to be treated, 
which may depend on the need for site -specific treatment or 
quantity of drug to he delivered. Topical administration is 
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generally preferred br rittin-reisied diseases, and systematic 
treatment preferred for cancerous or pre cancerous crrnd,-
iion.s, although other <nodes al delivery arc contemplated. 
For example, the compounds may be delivered orally, such 
as in the Yora, of tablets, capsules, granules, powders, or 
liquid formulations including syrups, topically, such as in 
he lcrrtu of solutions, suspensions, gels irr omtmcu(.s. -h-
lingually; hnealty; parenterally, such as by subcrttaneous, 
intravenous, intramuscular, or mlraslerual injection 01 wIn-
siou techniques (e.g., as sterile injectable aqueous or inn -
aqueous solutions or suspensions); nasally such os by tuba-
lation spray; topically, such as in the form of a cream or 
eantmenl; rectally such as in the lone of suppostiorles; or 
liprauiimally. Dosage unit formulations containing non-loxic, 
pharmaceutically acceptable vehicles or dilneuts may be 
administered. The compounds may be administered in a 
form suitable for immediate release or extended release. 
Immediate release or extended release may be achieved with 
suitable pharmaceutical compositions or particularly in the 
case of extended release, with devices such as subcutaneous 
implants it, osmotic pumps. 

[0202] Exemplary compositions for topical administration 
include a tapnal carrier such as II AS tII1ASLd/ (m cal 
(,it getled with 1,poly thyl a ) 
[0203] Exemplary compositions for oral administration 
include suspepsionssvhieh may contain, for example, micro-
crystalline cellulose for imparting hulk, alginic acid or 
sodium alginatc vs n suspending agent, methyleellulosc as a 
viscosity enhaneir. and sweeteners or flavoring agents such 
its those known in the art; and ;immeuliate release tablets 
which may contain, for example, mkrnery.stullinu cellulose, 
dicalcium phrnspItatP starch, magnesium sInai-ate and/or - 
lactose and/or o.Iher.exeipieuls, binders, cxtenders, disinle-
grauts, dilneiuis and :luhricatrtssueh as those known in the 
art. The inventive cotuapounds may also be orally delivered 
by sublingual --and/or � huceal administration, e.g.. with 
molded, compressed, or freeze-dried tablets. Exemplary 
compositions may include fast-dissolving diltrents such as 
inannitol, lactose, sucrose, and/or cyclodexlrtus. Also 
included in sucti-forminlntions may be high molecular weight 
excipients such asceltultases (AVICELfi) of polyethylene 
glycols (PEG); an excipient to aid mueosal adhesion such as 
hydroxypropyl cellulose (l-IPC), hydroxypropyl methyl cel-
lulose (IIPMC), sodium carboxymethyl cellnlinuse (SCMC), 
and/or maleic- anhydride copolymer (e.g.. GANTREZtSt); 
and agents to control release such as t,olyacrylic copolymer 
(e.g., CARIIOPOI, 9340). Lubricants, glidanis, flavors, 
coloring agents and stabilisners may also he added for ease of 
fabrication and use. 

[0204] Exemplary compositions for nasal administration 
via aerosol or inhalation include solutions; which may con -
ruin, for example, beircyl alcohol or other suilubic preser-
vatives, absorption promoters to enhance absorption and/or 
bioavaitabiliiy, and/or other solubilizing or dispersing agents 
such as those known in the art. 

[0205] Exemplary compositions for pareoteral administra-
tion include injectable solutions or suspensuons which may 
contain, for example, suitable non-toxic, parenteratly 
azeeplablc diluents or solvents, such as mannttal, 1,3-bu-
tanediol, water, Ringer’s solution, an isotonic sodium chlo-
ride solution, or other suitable dispersing or welling and 
suspending agents, including synthetic mono- or diglyeutr-
ides, and fatty acids, including oleic acid. 

0 
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02061 Exemplary compositions for rectal administration 
include supposileiries which may contain, for example, suit-
able non-irritating excipients, such as cocoa butter, svnihette 
glyceride esters or polyethylene glycols, which are solid at 
ordinary temperatures but hqucly and/err dis.’ealse in the 
rectal cavity to release the drug. 

[11207] The effective amount of a e;rmpirunul of the present 
invention may he determined by one of onlinary shill in the 
art, and includes exemplary dosage amounts leir a patient of 
frerirt about ((05 to lOt) mg/kg of body weight itt active 
compertiuel per day, which may be administered in a single 
clinic or in the form of individual divided doses, such as from 
1 to 4 times per day. It will be understood that the specific 
drive level and frequency of dosage for any particular subject 
tiny be varied and will depend upon a variety of faetert,u, 
including the activity of the specific compound employed. 
the metabolic stability and length of action of that cow -
round, the specie,, age, body weight, general health, sex and 
diet of the subject, the mode and time of administration, rite 
of exetetion, drug combination, and the particular condition 
sought to be treated and its severity. Preferred subjects for 
treatment include animals, most preferably mammalian riper 
cius such as humans, and domestic animals such as dogs; 
cats, horses, and the like, subject to Leuleointcgrin/l( AM. 
associated conditions arid/or subject to any of the above’ 
referenced diseases and disorders. 

[02011] The inventive compounds and compositions trial 
he employed alone or in combination with each other and/ir - - - 
other suitable therapeutic agents useful in treating diseases - 
and disorders referenced above, for example, where tb - - - 
second drag has the same or different mechanism of action  
than the present compounds. Exemplary of such other theta-  
pitirlic agents include anti-inflammatory agents, antibiories. 
anti-viral agents, anti-oxidants, and agents u-said to irsai - 
respiratory conditions such as (’DPI) and astlam, 

[0209] Examples of suitable other aott-inflamm.<toty 
agents with which the inventive compounds may be,used 
include aspirin, crornolyn, nedoeromil, theophyltine, zilen-
ton, znftrlrtkast, montelukasi, pranlukast, iedouacthaciu.- and . --. 

liprixygcnasc inhibitors, non-steroidal antiinllammatorf< 
drugs (NSAIDs) (such as ibuprofen and naproxin); ’l’NF’trr 
inhibitors (such as tenidap and rapawycin or derivatives 
thereof), 

<-
thereof), or TNF-cn antagonists (e.g., infliximnb. Enbrialfi. 
D2E7, OR 1384), cytokinc modulators (e.g. l’Nl/-alpha - 
converting enzyme [TACE] inhibitors, ltnterlenkin-1 con-
verting enzyme (ICE) inhibitors, lnterlem.kin-1 receptor 
antagonists), predniserne, dexamellaasouc, cycicnnxygenase 
inhibitors (i.e., COX-1 and/or COX-2 inhibitors such as 
Naproxenfi, Celebrexfi, or Vroiexfi), CTI.A4_lg agonrsts/ 
antagonists (t.EA29Y), (1)40 ligand antagonists, lMPt)tl 
inhibitors (such as mycophenolate [CeflCeptfi] and 
VX_497), methotrexate (P1(506), integrin antagonists (e.g., 
alpha-4 beta-1, alpha-V-beta-3), colt adhesion inhibitors, 
interferon gamma antagonists, prostaglandin synthesis 
inhibitors, budesn,nide, clofaziminc, CN1-I493, C04 
antagonists (e.g., pt’iiximab), pSh mitogun-activated protein 
kinase inhibitors, protein tyrosine kinase (I’rl(.) inhibitors. 
IKK inhibitors, thernpies for the treatment of irritable bowel 
syndrome (e.g., Zelmacfi, Zelgormfi, and Maxi-Kfi open-
ers such as those disclosed in U.S. Put. No. 6.184,231 III). 
or NF-KB inhibitors (such cnlpinoslin, CSAID, and qui-
noxaline.s as disclosed in U.S. Pat. No. 4,241(1,750); disasso-
ciated steroids, chemokine receptor modulators (including 
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CCRI. 1CR2. (’CR), (CR4, and CXCR2 receptor antago-
nists); secretory anti cylcmsolie phospholipase A2 inhibitors, 
glucircortieoithu, saticytaics, nitric oxide, and irlhcr inima-
ncrsuppres.sants; and nuclear transloratirrit inhibitors, such as 
ilnrixyspmrrgutniin (DSO) 

[0210] live icvcutivc compounds may Ire used in combi-
nation with oilier agents used to treat respiratory conditions 
such as asthma, (OpD, and allergic rhinitis, such as (i-adr-
cncrgic agormists (.such as allnuterol, tcrhntatine, foratoterol, 
saihutamol, satmetnrrl, hitimlterol, ptlhuterirl, and fenirlerol); 
corticosteroids (such as heclomethasonc, triamcinitltrnc, 
lrndcsonidc. llaticasurne. flunisolide, dexanmethasonc, pred-
nisonc, amid dcxamelhascmne); teulcotricne antagonists  
Accolate [Zalirlukastfi], and Singnlnir [Montctukastfi]); 
Muse-annie M3 cholinergic antagonists (e.g., Sptnvafi), 
PDE 4 inhibitors (e.g. rolipram. cilomilnst [Arttlofi], 
pielamila.sl, or rofinenilast), histamine ll antagonists, 
.Allegniifi (fuxofenauliue), Ctaritin8i (lorattdine), and/or 
(larirnexfi (deslorattdisc). 

[0211] Examples of suitable antiviral agents for use with 
the inventive compounds include nncicaside-based inhihi-
timrs, psrtease-tnased inhibitors, and viral-assembly inhibi-
tors. 

[02 12] Examples of suitable anti -osteoporosis agents for 
use in combination with the compounds of the present 
invention include alcndrirnate, risedronate, PTH, Pl’ll frag-
ment, raloxifenc, caleitonin, itANl( ligancl antagonists, cal-
cium sensing receptor antagonists, TRAP inhibitors, selec-
tive estrogen receptor modulators (SIiRM) and  AP-I 
inhibitors. 

[0213] Examples of suitable anti-oxidants for use in com-
bmnaiion with the compounds of the present invention 
include lipid peroxidation inhibitors such as probucol, 
110-653, Vitamin A, Vitamin 13, AGI-1067, and a-lipoic 
acid. 

[02141 The inventive compounds also may be used in 
combination with anti-diabetic agents, such as higuanides 
(e.g. metformin), glucosidase inhibitors (e.g, acarbersc). 
insulins (including insulin secretagogues-nr insulin sensitiz-
ers), meglitinides (e.g. repaglinide). snlfonyluoeas (e.g., 
glimepinide, glyharide and glipizide), hignanide/glylaunide 
combinations (e.g., glucovance), thiozolidmediones (e.g. 
troglitazone, rrisiglitaeonc and pioglitazone). PPAR-alpha 
agonists, PPAR-gamma agimnists, PPAR alpha/gamma dual 
agonists, SGL12 inhibileirs, inhibitors of fatly acid binding 
protein (uP2) such as those disclosed in U.S. Ser. No. 
09/519,079 filed Mar. 6, 24100 and assigned to the present 
assignee, glucagon-like peptide-1 (GLP-1), glucngon phos-
phorytase, and dipeptidyl peptidase IV (DP4) inhibitors. 

[02151 In addition, the compounds may be used with 
agents that increase the levels of cAMP or cGMP in cells for 
a therapeutic benefit. For example, the compounds of the 
invention may have advantageous effects when used in 
combination with phosphoelinoaterase inhibitors, including 
PDEI inhibitors (such as those described in Journal of 
Medicinal Chemistry, Vol. 40, pp. 2196-2210 [19971), PI)E2 
inhibitors, PDE3 inhibitors (such as rcviziuone, pimoben-
dan, or olprinone), PDE4 inhibitors (referenced above), 
PDE7 inhibitors, or other PDE inhibitors such as dipy’ 
ridamole, cilost.nzol, sildenalll, deributyline, theophylline 
(1,2-dimetlnytxanthine), ARIFI.Om’ (i.e., cis4.cyano.4’[3’ 

(cyclopenlylivxy)4-methirriyphenyl)eyelimhenanc-t -car-
beixylic acid). arofylimme, (7-11294A, 4 DC-SIlt. (lAY-19-
846)4. ciparslylline, SC11351591. YM-976, taD.189659, 
mncsailrranm, pnarafcirtrinc, CDC-99t, 11-485, and 
feW44ilt). 

[0216] In view of hair nsf!, litess in treating iselierrria, the 
inventive compounds nray be used in combination with 
agents for inhibiting FF0-AlPase, including e[rapcptmn, 
oligimmycin. auttiscrttn 8, azide, and compounds described 
in U.S. patent application Serial No. /1<1/339,108, filed Dee 

10, 2001 and assigned to the prcsenl assignee; -alpha- or 

beta- adrencrgie blaclierru (such as pri.rpraneilsrl. naulolol, 

cars’edilol, and prazosiu), antiaugieal agents such as nitrates, 
for example, sodium nitrates, nitroglycerin, iso,sim,htde 

monanitrate, isosorhidc dinitrate, and nitrovasodilalors; 
untiarrhythmic agents including Class I agents (such as 

propafenonc); Class II agents (prirpriinolol); Class III agents 
(such a.s.soialol,dofctilidc. amiodarone, azimilide and ihutil-

ide); Class IV ageut.s (such as ditiazem and verapairtil); K’ 

channel modulators such as l,,, inhibitors and inhibitors of 
the IC,1 subfamily of K’ channel openers such as la,, 

inhibitors (ag., compounds disclosed in U.S. application 

Ser. No. 09/729,731, fled Dec: 5, 24800); and gap -junction 

modulators such as connexions; anticoagulant or aotirhrom-

balkigents including aspirin, warfariu, nienmelagmran, law 

molecular weight heparins (such as Icivenox. cnoxajrarain, 

acid dallepariu), anti-ptqtelet agents such asctPllb/GPlIla 
blesiLims. (e g., -abismximab, eptiflbalidz, and tirotihan), 

throhataoxane recepior’ anta1/ouists (e.g., ifetrerbun), 2a 
and P2Y,, atitagoniuls -(e.g., elopidogrel. ticlapidiae, 

CS-747. and aspirin/ckipidogrel combinations), and Factor 
Xa inhibitors (e.g., fondaprinun); and diuretics such as 

sodium-hydrogen exchange inhibitors, chlorothiaictdu, 

hydrochtorothiacids, l(umethiazide, hydrollumerhiaztde, 
beutltiofluitthiazide, inethylchiorothiazide, tcmehlorometbi--

aeidn; po[ytjaiazidma, benzthiazide; ethacrynie acid trie. 

rynafen, ehlorthalidoue, furimsemide, niuserlimine, bumet-

anide.. teiamtgeaaene, and anailoride. 

[0217] (’bc inventive compounds may also be useful in 

combination with antiangirrgeuic agents, sucb as compounds 

that are inhibitors of STOOP receptors, or in conjunction with 
antitumor agents such as pnetitaxel, adriamycin, cpithilones, 

cisplatin, and enebopintin. Examples of anticancer and other 
eylotcuxie agents that may be used in combination with the 

inventive compounds include the following. epotbilone 

derivatives as found in German Patent No. 4138042.8; WI) 

97/19086, WO 98/22461, WO 98/25929, WO 98/38192, 

WO 99/4(1124, WI) 99/02224, WI) 99/02514, WI) 

99/03848, WO 99/((7692, WO 99/27890, WO 99/28324, 

WO 99/43653, WO 99/54330, WO 99/54318, WI) 

99/54319, WO 99/65913, WO 99/67252, WO 99/67253 and 

WO 0(1/00465; cyelin dependent kinase itibihilents as found 

in WO 99/24416; and prenyl-protein Iransferase inhibitors 

as found in WO 97/30992 and WO 98/54966. 

[0218] The combination of the inventive compounds with 

other therapeutic agents may prove to have additive and 

synergistic effects. The combination maybe advantageous to 

increase the efficacy of the administration on decrease the 

dosage to reduce possible side-effects. 

[0219] The abase other therapeutic agents, when 
employed in combination with the compounds of the present 

invention, may be used, for example, in those amounts 
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indicated ira the Physicians’ Desk Relerence (t’[tl&) or as 
otherwise determined by one of ordinary skill in the art. In 
the methods of the present invention, such tither therapeutic 
agent(s) may he administered prior to, sartultartcously with, 
or following the administration of the iriecnlrve compounds. 

[0220] Compoumtds of formula (I), including the corn -
pounds described in the examples herein,

 
have been tested 

in assay(s) described below and have shown a ntea.surahle 
level of activity as inhibitors al I PA-I and/or (CAM-I. 

[0221] Assays 

[0222] 111-I Id .a Adhesiommt assay 

[0223] Ill-llcta cells were released from their growth 
flask using versene(Giheo, Grand Island, N.Y.). Following 
ccntrifugatitnn, the cells were resuspended in growth 
medium: DMEM (Gibes), 10% fetal calf serum (Ilyctone, 
[,,,gam, Utah), 1% Pen-Strep (Gibes), and 1% 1.-glutamrne 
(Gibes) and plated for growth at 5,((9) cells/welt in a 
96-well plate. 

[0224] The next day. HSII-2 cells were divided to 2x107/ 
ml in growth medium: RPMI 1640 (Gihern), 10% FCS, 1% 
Pen-Strep, and 1% L-glulawine. ’(’he next day (day #3). the 

- Cells were centrifuged at 534rrC for 8 urinates, washed, and 
- - resuspended in IIBSS at 5>40/mI. C.1-iii-AM. 10 paM 

(Molecular Probes, Eugene, Oreg.) and 100 nM phorbol 
- ris7vh4ate acetate (SIGMA, St. I ..is, M(t.) were raitlerl to 

thu labeling and activation mix. Following incubation at 37" 
(for 31) minutes; ten ml of llllSS was added and the cells 
centrifuged as abmasni. The cell pellet was thee resuspended 
aual,cnrminted. - - - 

[02251 While the 11811-2 -cells were labeling, the medium 
was aspirated from the H1-l{eLacells. and the plates washed 
once’withIIHSS. followed by the addition of 50 pal of DOSS. 
As addiliotial 50 pal of lOSS containing compound solution, 
DM80, or anti-CD 18 antibody was then added to each well. 
To the lll-lleLra cells were added 200,000 llS13-2 cells/well 

- - in l0(hpd,-frtlkr9srrl by incubation in the dark for 30 minutes. 
The wells were then washed three times to remove the 
rtnbrmnud cells: A fluorescence plate reader was then used to 
duturnilan the number of bound 1-lSIt-2 cells. ’lime percent 

- inhibition due to the compound was calculated using the 
vehicle control as 0% inhibition and the antibody blocked 
adhesion as 100616 inhibition. 

[0226] IIUVEC Adhesion Assay 

[0227] On day 1, human umbilical vein endothelial cells 
(llUVE(l (passage 3, Ckrnetics, San Diego, Calif.) were 
placed into a T-75 flask containing EGM bulletkit media 
(Clonetiex) for growth. 

[0228] When the IIUVEC were 90% confluent (typically 
day 4), 96-well tissue culture plates were coated with 100 
pal/well of 2.5 pg/mI mouse Type IV collagen (Trevigen) 
diluted in 0.1 M acetic acid. Following incubation for at least 
three lmoae, the collagen was removed and the plate washed 
three times with lOSS (Cibco). The IIUVIiC flask was 
Irypsinized, and HUVEC were plated on the collagen coaled 
wells at 12.50 cellsr200 pal/wull for use four days later. 
’I.’wcttty bouts prior to use, the medium was removed and 
cells were stimulated with 200 pal of ID eM phe,rbol 
myristute acetate (PMA, Sigma, St. louis, Mo.) in EGM. 
When the cells were 90% confluent (typically day 8), the 
PMA-containing medium was removed, the wells were 
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washed with HISS, and 50 pt of DOSS was added to the 
wells. An additional 30 pal containing compound solntion. 
OMSO or hireling nrttt-CDI1I was then added to each well 

[0229] Un day 7, 11511-2 cells were than divided to 
ml in RPM! 1(41) (Giber,), 10% FCS (Hyclone. largan. 
Utah). 1% Pen-Strep ((tibco), and 1% l.-ghttamine (Gibes). 
The following day. the cells were centrifuged at 934>41 (or 
8 minutes, washed, and resuspended in III1SS at Sulti’/rnL 
For activation and labeling. calccirt-AM, 10#M (Molecular 
Probes, Eugene. ((rag.) awl 100 aM pbr,rtn.rl myrislate 
acetate (Sigma, St. Louts, Mo.) were added and the cells 
incubated at 37’ C. for 311 nI,ttutes. Following the addition 
often ml of IIBSS. the cells were centrifuged, resuspended, 
and counted. 

[0230] To the IUJVIIC cells were added 200,000 labeled 
and activated 11SB-2 cells/well in 100 pal, litliowed by 
incubation in the dark for 30 minutes. To remove unbound 
cells, the wells were washed three times with IIHSS. A 
fluorescence plate reader was used to determine the number 
of HSB-2 cells brian>!. The percent inhibition date to the 
compound was calculated with the vehicle control set at 0% 
inhibition and the antibody-blocked adhesiqn set at 1111% - 
inhibition.  

EXAMPLES . 

102311 The following Examples illustrate ewl’odimeats of - - 
the inventive compounds and starting mntrrral., and are not -
intended to limit the scope of the claims -  For ease- of 
reference, the following abbreviations are used hereio.-. 

Abbreviations 

[0232] AlClu"atumiltum chloride - - 

[0233] Ac20’acelic anhydride -- - - - 

[0234] AeONa=sodittm acetate -- - 

[0235] trp=’lroiling point  

[0236] Cl15C’N."acetoui1ri1e  

[0237] DCC=dicyclohexylcartxtdiimide  

[0238] DChsslichloroetbaue - ... ., 

[0239] DCM,’diehloromelhane 

[02401 l)MAP=4-elimethylaniinatpyridine 

[0241] DIPIIA or DIEA"N,N-diisopmpytethylamine 

[0242] DME=’1,2-rlimethoxyethane 

[0243] DMF=’ditnethyl forwantide 

[0244] EDCI.l -3..dimcthylamiuopropyl)-3-ethylcarbo-
diimide 

[0245] ECO=diethyl ether 

[0246] 000T=1-hydrt.rxyben7etttiazole 

[0247] EtOAc-ethyl ncsrtatc 

[0248] Et011-elhanol 

[0249] g=grnm(x) 

[0250] llCl,=bydrocbloric acid 

[0251] KOH"’ptttassium hydroxide 
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()12521 K1CO3-prmtos.sin.tt carbonate 

0253] I "liter 

f112541 l,iAlil -lithiunt alummuum hyilrirle 

[0255] MeCN=aer,tonitrile 

[0256] MrOI 1-methaneri 

[0257] MgSO=rrtagnesinnt sulfate 

[11258] Nall -sodium hydride 

[0259] NaSO4-sodium sulfate 

[0260] NaOH=sodinm hydroxide 

[0261] NMP=1-methyl-2-pyrrrtliclinonc 

[0262] PBr0=phosphtnrus teibromidc 

[0263] (Ph>P).P(I=letrahimtriphenytpbospbine-
)pailadium(It) 

[0264] PS=polystyrene - 

[0265] SOCI_=thionyl ehlr,rit.le - - --

[0266] TEA-triethylamirie 

[0267] mg=milligram(s) - - 

[0268] ml-milliliter - - 

[0269] pi=microlitnr - - - 

[0270] mmol=millimole 

[0271] pmntrl=micromole 

[0272] mol=mole - - - 

[0273] mp=meltitig point - - - 

[0274] RT-rootn temperature 

- - Preparation 1 

4-(4-Bromophenyl)-4-oxohulyeic acid 

[0275] - 

0 
Jan. b, 2(X[i 

Preparation 2 

444-13rmm(npttenyl)-4-er.srmbutyrte acid methyl ester 

[0277] 

[0278] 4-(4-Bromophrnyl)-’t-rrxohntyrtc arid (1(6.4 g, 
0.336 mel) (Preparation I) in MsOIl (1.71) containing 
(ISO, (86 ml) was rclluxetl for 21 h. After cooling. that light 
precipitate was filtered trIT and the reaction mixture eoncea-
Irate>! 10 dryness. (’he obtainer! solid was placed in water and 
extracted twice with Lt()Ac. the organic layer was washed 
with diluted NaOl I and twice with brine, dried over Na-SO,, 
and mxmneentented 10 yield the desired 4-(4-hromopheeyl)4-
rnxolrutynie acid methyl ester as a low melting point solid 
(87.5 g, mpoSO’ C.). Il NMR(CDCIu): T85 (211, d, J-8.5 
lIz), 7.60(211,>!, J-8.5 lIz). 3.71 (311, s), 3.28 (211, 1, J=6.5 
He), 2.76 (20, t, 3-6.5 He), 

- Preparation 3 

1-(4_llnotsaopbenyl)-htxtenc-1 .4-diet 

[0279] 

Ott 

[0280] A solution of 4.(44nronnophenyl)-4’o’tohutync 
acid methyl ester (19 g, 70 mmal) (Preparation 2) in 
anhydrous diethyl ether (10(1 ml) was added dropmtse to 
suspension of l,iAIIL (5.3 g, 148) mnmol) in ether (100 ml), 
while the temperature was kept belowl" C with an ice bath 
After 16 at 91,  reaction mixture was reflnxcd for 4 h 
It was then cooled to 5" C. and hydrolyr’arl with a saturated 
Na0SO0 solution with the temperature kept below 15" C. ’(’lie 
snspenston was filtered over celite and concentrated to yield 
a yellow oil (16.1 g) which was cltromatographed over silica 
gel (eluenttDCM/MeOli 90/10)10 yield I -(4-bromophenyl)-
butane-1.4-diol as an oil (15 g) Ill NMR (Cl)( Is): 7.411(211, 
d, 3-8.4 Hz), 7.12 (211. d, )=8 4 I-la), 465 (111, br s), 
4.50-4.60 (Ill, me), 397 (Ill, hr s), 3.4-3.65 (211, m), 
1.6-1.85 (211, m), 1.45-16 (211, m). 

[0276] AICI0 (12)1.8 g, (197 mol) was added by portions 
within 20 win lea suspension of staceinic anhydride (44.3 g, 
0.44 mot) and bromohcnzeae (1(10 ml, 0.99 mel) in DCM 
(500 ml) while the reaction flask was cooled in a water bath. 
After 1 h3() min at RI’, the reaction mixture was refluxed for 

0281 
2 h. After cooling, the reaction medium was slowly poured 
into a mixture of ice (1.51) and concentrated lId (100 ml). 
The precipitate was washed twice with water, with isopro-
panol, and finally with pentane. After drying 4-(4..hm. 
mopheuyf)-4-’oxobntyrie acid was obtained as an off-white 
solid (86.4g. mp148" C.). ill NMR (CDC!,): 7.85(211.>!, 
J..’8.5 He). 7.62 (211, d, J-8.5 lIz), 3.28 (211, t, 286.5 lie), 
2.82 (211, 1, 3-6.5 HzJ. 

0 

Preparation 4 

1-Bromo’44 1,4-dibromobatyl)heuzeoe 

tnt 
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[0282] PHi. (4 en), 40 mcxii) was added dropwise in In 
min to a siilutii’u i’S t-(4-hrorei,pheayi)-hutann-1,4-diOl (IS 

g, hI mmol) (Preparation 11 iii eliethyl ethyl (31)11 ml) 
neittitatacil at -10’(  Alter 206 at ISI the reaCtion mixture 
was cooled with an ice litib and water (100 ml) was added 
rapidly. The aqueous layer was extracted twice with ether. 
’126 combined organic layers were washed with a diluted 
aqueous Na2C( I, solution uteri three titites with water until 
iteutrality. ilired over m’agnosttim sulfate and concentrated to 
yield l-bromo-441,4-dibromohatyl)betnzeoe (13 g) as a 
yellow oil ill NMR (Cl)C14 7.47 (211, it, J=8.5 Hz). 7.26 
(211, d, 268.5 liz), 4.8-5.0 (1 it, m), 3.42 (211, t, 266.4 lie), 
2.2-2.45 (211, ut), 1.8-2.2(211, m). 

Preparation S 

3-Itromxt- l-(4-bromi,phenyi)propan- t SlOt 

[0283] 

I.-

{0284J AK’), (2321g. 176 mmol) was added by portions to 
hroinobeuzcne (155 not, 1.47 mail) at Ct’ C. 3-l)1romopuopio. 
nyl chloride (23 g, 146 mmiii) was udeled drnpwise to the red - 

- - solution kept at 0’ C. over 5() win. After 1 It at 1ST, the 
reaction mixture was healed to 50’ C for lb. After cooling, - 
the mixture was poured over ice/water and extracted with 
0(M the organic layer was dried over NaoSOu and con-
C,-oOalud to yield 3-bromo-1(4-bromopheny9propen-1aine 
(54 g) which was crystallized from petroleum ether (mp=66’ 
C) ’TI NMI( (CDCI,3: 7.82 (214, d, 3=8.5 H4, 7.62 (21-1. d, 

- loll 5 114. (.73 (211, 1, 3=6.5-lIz), 3.55 (211, 1,266.5 114t 

Preparation 6 

3-Hromo-I -(4-bromophenyl)pnopan-1 -iii 

- [0285] 

Ott 

BBi 

[0286] NaBH, (1.59,39.7 mmol) was added by portions 
to a solution of 3.hiumo-1-(4-bromopbeny9propan-l’oae 
(11.7g. 40 mmol) (Preparation 5) in MeOH while keeping 
the temperature below tO’ C. After lb at RI  IN aqueous 
hydrochloric acid was added at 5’ C. to p11=1 and the 
mixture was concentrated in vacuum. The residue was 
dissolved in water and extracted three times with 0CM. The 
organic layer was dried over Na,SO4 and concentrated to 
yield 3-brormn-I.(4-bnomt<pltcnyl)prttpan-1-oI as a yellow 
oil (11.1 g). ill NMI). (Cl)C14: 7.47(211, d, J-8.3 lIz), 7.22 
(211, d. 268.3 I-Ic), 4.87 (111, hr ii), 3.50-3.62 (114. m), 
3.31-3.42 (lIt, m), 2.35 (III, Oil, hr s), 2-2.31 (211, m). 
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Preparattirti 7 

1 _itro,utri_4_(34,rooto.1.-ehloropropyl)hxnz.eor 

[0287] 

(’I 

BBi 

[0288] 80(1, (2.8 nil, 38.6 mmol) was adder) dmpwisc to 
a cooled (-20 C’.) solution of 3-lnromir-t-(4-1ronuopheuyl-
)pro1iun-1-o1 (11.1 g, 37.8 rnrnol) (Preparation 6) in a 
mixture of tX’M (110 ml) and pyridinc (3 nil, 37.6 mmol). 
After 2 It at -2(f C., the reaction mixture was poured over 
a mixture of ice and 10% HCI. The organic layer was 
washed with water, dried over Na,S0,1 and concentrated to 
yield a yellow oil (12.8 g). Distillation under reduced 
pressure gave I -hromo-4-(3-hromit-t .dil(iropropyl)beuzcne 
as a colorless 011(5.1 g, bp=3 214-1343’ CJ0.5 mm Hg). II 

NMR (CDCI4: 7.4-7.55 (211, in), 7.15-7.3 (211, ni). 5.97 
(111 nn). 3.41-1.6 (111 in) 3-3-145 (111 m) 2.35-2.65 ( 1-1 
M). 

Preparation 8 

1(3 5 l)rchlorophenyl) th inert m dazed d a 4-one 

[0289] 

t 

[0290] 3,5.0ichloropheuylisohliiocyairaut (5 g, 24.5 
mmiii) was added by portion to -a stixp isi fl iii lie IICI salt 
of ethyl gly mate (34g ..45 mount) tn a m at rm of ILA 
(7.5 ml, 53.9 mrnol) and dry DCM(40-ibt while cooling the 
flask in a water bath. After 60 Ii at 111 the solution was 
concentrated to dryness and partitioned between [hOAr and 
aqueous HQ. The organic layer was washed with water and 
concentrated. The obtained amorphous solid was washed 
with EtuO to yield 3.(3,5-dichloropbenyl)-2-lhioxoimutiazo-
lidin-4-one as an orange solid (5.3 g). ill NMR (CDCI,,); 
7.45 (111, in), 7.25 (211. m), 4.44 (211, s). 

Preparation 9 

3-(3,5-Dichhortipbenyi)-4-etxo-2-llriomtoimidazttti-
dine-1-catbnxylic acid tert-butyl ester 

[0291] 

: 

:-. 

>Nyl) 

it Mr 
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[0292] A solulion i,) dStert-hxtyldiearboitatc (1.04 g, 4.6 and DM51’ (5611 mg, 4.6 mmol) in TIfl’ (151) ml). Alter 36 
mnmol) in McCN (I in)) was added to a suspension of at I’L the ntircrtire was evaporated, taken into 3CM, washed 
3(35 di hit ph avl) th m. m daz Id 4-i (1,41 C (wo. w Elm INactueous 110 andoncewnh brinc,andlinally 
4 mmol) (Preparation 8) and DMAP (73 01g. 0,6 mmol) in concentrated to yield 3.(3,5_dtchlorophenyt)_2.4_dioxottnr_ 
McCN (5 ml). After 2h at ilL the mixture was evaporated, duzt,lidinc-1-iratboxylie acid tcrt.butyl ester (10.17 g) as a 
takes into EtOAc, washed twice with aqueous KIISO4 and white solid. ’II NMIS (CI)CI,): 7.40(111, m), 7.37 (211. in), 
once with water, and liitaily tx,aerntralett to yield 3435 44)11(211 s). t.58 ((ill, s). 
dichlorophenyl)_4..oiro_2_thiiiix(iimidaztiliditle-t-ead)OxytiC 
acid terl-butyl ester (1.134 g) as a brown solid. ill NMR Preparation 12 

(CIICI,)t 7.46(Itl,m).7.t8(2ll, na),4.54(ll,$), I.57(911 
s) - - S_(4_llronnriphcnyt)-5-oxi,pcntanoic acid methyl 

ester 

Preparation tO [0297] 

(5ISn6S)_6.(4.thn)mr,phenyh)_3.(3,5.JichIorimphe. 
uyl)_4-oxo-2.thiimxo-1.loliaz.aspino[4.4lnOuiane-1-

carboucytie acid iert-butyl ester 

[0293] 

[0296] Using the procedure described in Preparations I 
/ \ v -and 2, the above above-titled compound was obtained from 

>No 
/ 

glutaric
H
 anhydride 

I26SS 
and I roniobeno at HNMR (CDCI) 

Ct S � < 303 (2111 I J=7 1 I-C.’) 244 (211 t J-7.1 I-li) 206 (H m) 

Preparation 11 
Ma  

- - ’ - I-(4-Bromophcnyl)-pentanc-1,5-duol 

[0294] Using the same procedure as in Ertarnpl I starting [0299] 
front ibromo- 1,4-dibrcmnuobutyl)nattte’ute("42 tug, 1.1 -’ 
mmol) (Preparation 4) and 1(3 5 dichlot ph ayj)-4-ovo 2 
thioxowudazol dm 1 .trboxvh acid led-butyl ester 06 1’ OR 

mg, I mmol) (Preparation 9). (5Ru,6.Su).6(4.Inrontophv. - 
nyl) 1.(3 5-dis.hloropheatyl)-4wtx 2 thioxo 1,3 di., a p "w,,On 
[4 4]no anti I -curboxyl c acid ti.rI-bulyl ester was aI Itt I 

(54 mg) ’sa white solid. (2114 
1 - 

m),4.17(tll,dd,J,=13.211z,Jo’ctl.411Z),23.5-2.6(31t.(1fl), - - 
2-235 (31-1. m), 1.69 (911, s). , , [0300] Using the procedure described in Preparation 3, 

C. 11 
5-(4-bnomophenyl)-5-oxopninlaooic acid methyl ester (12.8 

Preparation g,45 mmiii)(Preparahirrn 12) was ordiaced with LiAII-10 (3.4 
g. 90 mmiii) to yield 1-(4-btomophenyl)-pentane-l.5-diol 

3.(3,5-Dtchlonopbenyl)-2,4--dioxormrdazOhdiaiti-1- (94 g)usa yellow oil, ill NMR (ClXi,) 7.42(211, d, 3=8.3 
carboxylic acid terr.butyl ester - Hz), 7.15 (214, d, 3=8.3 Hz), 4.56 (1 H, m), 3.63 (1 H, hr s), 

[0295] 1.45-3.6 (211, m), 2.96 (III, hr s), .25-1.9 (611. in). 

Preparation 14 

CI 0 
1-Hrowo-4-(I,5.dibrowopentyl)bectzene 

[0301] 
- 

[0296] Asolulittn tif di-ten-hutyldicathonate (7.72 g, 35.4 
mmol) in ’hut (100 ml) was added Ic a suspension of ar 
3.(3,5-diehlorophcuyl)-imidarrrtlidin-2,4’duone (7.5 g, 30.6 
mmol, prepared according to Fujinami Ct al.. cited above) 
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[03412] Using the pnuardiu’e deseribed in Preparation 4, 
I .(4-hromophcuyl).peatane-t .5 -dial (9.4 g, 36.3 nasal) 
(Preparation 13) was treated with PBr5 (3.4 ml. 36.2 mmol) 
to yield I _lnrom (I,Sdibnaiwapcutyl)henzene ((,.l it) as a 
yc]tom oil It NMI( (CD(’t)i 7.17 (211, d,.1=8 5 It,), 7.26 
(211, al J=.85 liz), 4.68(111,(,4=7.5 lIz), 3.38 (211, LJ6.6 
lIz). 2-2.3 (211, in), 1.8-2.0 (211, m), 1.55-1.8 (III, or), 
1.4-I 55(111, m). 

Preparation IS 

(E)-4-[3-Acetyl-1-(3,5.diehtorophenyl)-2,5-d ox-
ariniaduzolidan-4-yl,denemethyl]-beni.onitr.lc 

[(1303] 

[0304] A mixture of 3.(3,5.dichlorophenyl)-2,4-eiioxoittti-
dazolidiae-1-enthoxylic acid ten-butyl ester (3.45 g, 10 
m-ol) (Preparation II), 4-cyanoheuza’ulchydc (1.31 g, 10 
mined) and NaOAc (0.82 g, 10 ntmol) was refluxed for 3 h 
in Ac00 (50 ml). The solid oblained

 
after �occultation was 

taken ,intoa mixture of ice/water and 11CM. The organic 
layer was dried and concentrated In yield a solid (4.4 g) 
which was cliromatographed over silica get (eluenl: 11CM) to 
yield 4{-acetyl-1-(3,5-dichloropbenyl)-2,5.dioxoinhidaa.o-
lidin4-ylialeitemethyl]-bcnz.onilrilc as awhile solid (1.2.5 g). 
mp=212u C fl NMR((-DCIn): 8.52 (111, s), 7.6-7.75(411, 
m), 7.43 (111, m), 7.37 (211, m), 2.78 (311, s). 

Preparation 16 

(E)-1-&oeiyl-5-(4-bromohenzylidene)-3-(3,5-dichlo-
rophenyl)-imidazolidine-2.4.dione 

[0305] 

Jan. [5. 2(X)4 

[0306] Using the same procedure as in Preparation .5, hut 
st,,tin. ,4 with l-’rnpnruliou 11 (34.5 p. 41.1 trot) anal ’I-bra-
unobenzaklehyde (18.5 p. 0.1 mid), the alsave-lilleit corn-
pound was obtained as a white salad (16.8 g). inp222 C. 
’II NMR(05(S0-d0y 8.23(111,$),7 79 (ll{.ml.7.SS’7.75 
(hIl, ni), 2,65 (311. 9. 

Preparation 17 

(L).4_[.(3,5_diehlorophenyl)-3-metliyl-2,5-do’XOr 
daoolidin-ylidencnucthyl l-hena,ceil’le 

[0307] 

[0308] Preparation 17 was obtained via three alternative 
meihods:.  

[0309] (1). A solution 61 3.S(3,5.dichlorophenyl)l-
methyl-imia)aaraate-2,4dio6e (70 g, (1.27 thaI), 4-cy-
anobrnzaldeliydc (53 g, (1.404 mol), and It-alanine 
(16.1g. 0.18lmol) in acetic acid (It) was healed for 
32 hat reflux. ’(The /iehrlioti was cooled and kept at 
50Q C. for title bour..11was then allowed to cool to 
35’C., and  the in ,luble5nnaterial was recovered by 
filtration to yield .355 6(0.095 mol) of the above -
titled connpoithd. 

[0310] Yield 35%. mp=236n C.; 

[0311] (2). A mixture of 3.(3,5-dichloropheuyl)-1-
methyl.imidazolc-2,4-dione (1.3 g. 5 mmol), 4-cy-
anoben7aldehyde (0.98 g, 7.5 mmol, 1.5 eq), pyrro-
hunt (0.3 ml), anhydrous 

MgSOr 

(0.9 g, 15 eu), 
and iti011 (35 ml) was heated at 78 C. for eighteen 
hours. The reaction mixture was littered while hot, 
and the solid obtained was washed with hot 1(1011 
(2x2O mL), water (2x2O niL), 1(1011 (2x2O ruL) and 
dried. Yield: 1.58 g; 

[0312] (3) A mixture of 3.(3,5.elichloropheny)),I-
melliyl.imida7ole-2,4-diotte (1.3 g, 5 mmol), 4.uty-
anobeezaldelnyde (0.98 g, 7.5 mmol, 1.5 eq), pyrfo-
hditae (0.3 ml) and 110(1(35 ml) was healed at 7 

C. for eighteen hours. The reaction mixture was 
filtered while hot and the solid obtained was washed 
with hot E101  (2x2O ml), water (2x24) ml.). 1(1011 
(2x2O niL), arid dried. Yield: 2.78 g. 

I 
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Preparation Ill Preparation 20 

(11)-S 4.tlronr,rl,enzyliakne)-3-(3.5-dieblorophe- (L)-4-[1-(2,6-Die1tloropyrdw’4-yl)-3-nthyl-2,5-

nyl)-t -melhyl-iataialazolidiue-2.4-dione 
di.ixo-imietizOlidin-4ylidcnciiicthyl].benzeanitrtle 

[0313] 
[0317) 

[0314] The same procedures as for Preparation 17 were 

followed, using 4.-t,romobeezaldi.lnyde in place of 4.cy-

auobenza1deltyde ’II NMJ1 (l)MSO d ). 7-90 (211,A), T72 

(Ill, m) 758(411, in), 61 (111, s). 3-24 (3H,  s) 

Ptitparz an 19 

3 (2,6.Dtchloropyridin-4 yl) I -methyl-tmidaznli 
dme-2,4-dione 

[0315] 

[0316] ’l’IIA(7.2 ml, 51 mmol) was added to a ,auspunsion 

of the HCI salt of sarcosine ethyl ester (5.4g, 24.5 mmol) in 

dry 13CM (10) mt). The formed triethylamine hydrochloride 

was filtered off and rinsed with 11CM (2(4 ml). The filtrate 
was transferred into a 3-necked round bottom flask and 

cooled to S’ C. A solution of 2,6-dichloropyridin-4-yl iso-

cyariale (10 g, 53 mmol) in 11CM (25 nil) was added 
dropwise over tO min while keeping the inner temperature 

below lIP C. After 96 h at R’l the reaction mixture was 

relluxed for 10 It. After cooling to RT, the solution was 

washed with brine, dried over 
MgSOa 

and concentrated. The 

obtained amorphous solid was chronnatographed over silica 
gel (elunnt:cyelobexaun/lltOAc 80/2()1,, 50/51)) to yield the 
above tilled compound as a while solid (9.9 g). mp=134n C. 
ill NMR (CDC1n): 7.75 (211, s), 4D7 (211, s), 3.10 (311, s) 

[0388] Using the third method described in Preparation 
17, Preparation 19 (5 g, 19.2 mmol) was reacted with 
4-cyanobenzaldehydc (3.78 g, 211.8 mmol) to yield the 
above -titled compound as a while solid (5.6 g). rnp=2MP C. 

11 NMR (CD(,I5): 7.91 (214, it, J.’S.t lie). 7.65-7.75 (411, 
m). 6.40 (111, x), 3.37(311. s). 

Preparation 21 

2-ilydroreymcthyl-thia8ote-5-carbo6ylic acid 

[0319] 

tio 

[0320] The above-titled compound was synthesized, 
according to the procedure described in 1111 2548505 to 
Rou.s,sc]-Uctaf (1975) and Charm. Abstr., ’/61,85, #46650: ill 
NMR (I)MSOd,) 8.27(111. s), 4.77 (211. s). 

Preparation 22 

Ethyl 2-hydroxymethyl-thiaran1e-5-carboxylate 

[0321] 

[0322] A solution of crude Preparation 21 (300 mg, 1.9 
mmol) and concentrated sulfuric acid (2 ml) in 11011(311 ml) 
was rttlnxed during 5 hours. The solvent was evaporated 
under reduced pressure and the residue was partitioned 
between aqueous Nu.,CO3 and EtOAe. The organic layer 

9 


