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I Ii IltlderSfgiiCd acring, on 
tsnh1f of and represnrang of MILL,ENIUM 
PHARMACEUTICALS, INC., domiciled in 
(.I.;irnbt-klge-, Masaachuets,

 
Estado8 Unidos, hereby 

appoint(s)  LUIS PA.TXNO LEYVA iitid/t 
GUSTAVO I4OLLMANN RESTREPO and/or, 
doiniciled it, Bogota L. C, Republic of Colombia , as out 

and legal attorney with the necessary powers: 
1) To apply to the administrative, judicial and police 
a-uhor 6es of the Republic of Colombia, in any instance 
or appeal, for obtaining registration of patents, utility 
models, indutria1 designs and models, commercial 
ensigns and names, trademarks, slogans, health licenses, 
copyrights and domain names as well its their 
assignments, extensions, renewals and changes of name; 
2 To prepare, apply for, obtain, execute and register 
coutracts, licenses, authorizations 511d registrations of 
any kind, 3) To intervene as plaintiff or defendant, in any 
instance or appeal, before any judge, court., tribi.nsj, 
corporation, public officer or authority in any judicial, 
administrative or police action, such as: action dealing 
with commercial ensigns and names; oppositions against 
trademark registrations; caduciry arid nullity actions; 
recovery actions, actions arising from obtainment and 

working of license agreements; actions dealing with 

unfair competition; criminal actions; aCtions claiming 
indemnity for damages, complaints or remarks on all 
sort of industrial property matters; the performance of 

irecautionary measures, and in any other sin-War action, 

easure or appeal related to intellectual property 
niacters 

To this effect, I (we) hereby authorize him to file 
applications, make descriptions, protests, amendments, 

declarations, oppositions, cancellations, appeals and 

claims; to pay taxes, quotas and liens as provided by 
I sw; to waive or abandon granted rights or rights in process of being granted. Co receive all kind of 

documents and securities;- to issue the respective releases 
and, in general, to take, before said authorities, pertinent 
steps to the above mentioned purposes and take all 
measures they may deem advisable to protect my (our) 
irstetests, urith all other necessary legal faculties, and I 
(we) hereby declare as good and valid whatever the 

attorneys should do to my (out) benefit. 

This power comprises the authority to .ratify or confirm 
on my (our) behalf any -action, as well as the faculty of 

receiving, desisting, ixansac-tiiag, compromising, substituting and revoking substitutions, taking notificationS, and appoindiak judicial or extra-judicial attorneys. Sigriediri onthis 6thdayof Decerer, 2.005 Cambridge, MA, U.S.A. BY: 

Yo (rloscltr )s) C; - 

nornl*c pr pio y rcprcscntacic’m dc, 
Con d4rnic 0 en , nombro(amc 
LUIS PA flJO LEYVA y/o GUSTAVO HOLLMANN 
RFSI R 0, con domicilicl en ogot L.C, Rep}Iint 
Caloji bia, podertdo veicladero y legal, con P"-- LpCCJIi 

arnpli y 8 ficicnt4 
1) P re abar de las oficinas y autoridades colornbian: 
admin stra vas, ju4iciales y de policia en cualqtuer intancia 
recurs , la btenci6n de patentes de invención, modelos de 
utilida Ł di ujos y rnod1os industriales, rcgtio de rnajc 
registr ci lemas comerciales, depósito de riomhrc 
enseda coi ercsales, registros santar1os, derechoa cic auor 
nomb cs d dominio asI como sus traspa,ios, prórroa 
renov don s y cambios de nombre; 2) EJ.aborar, uanitar, 

solicit , 0 Eerier, realizar, ejecutar y registrar contraros, 
licenc s, a rorsznciones y registros de cuai.escjuxe.ra ciase.; 3 
Intcrv ir con-in dernandarit,e o como demandado eu 
cualu er ranca y recurso y ante cualquier juez, enudad, 
corpo ció , ftmndonario pdblico o autoridad en accionu 
judicia CS, a lSrlSnIslXatLVas y de polica, tales comb accione 
detivaas e nombre o cnseæa comerciales o accir1e, 
reivin cato as; acc.iones derivadas de la obtencibri 
exploc ción de licencias; acciones de compctcncu desleid, 
demsn as scales y civiles; acciones dc indexnnizaczoii de 
perjuic os, eclamos, u observaciones a cualquier aSunlo 
sobre ropi dad intelecta.ial; al cjcrcicio dc medidas cautelares 
y cual squi ra otras acciones, medidas o rccursos sirniliare.. 
relacto ado con 12Lpropiedad inre]ec.ruaL 
A eats efec , Jo Lacuttamos pars elevar solicitudes, forroular 
descri ion a. enmieridas, protesras, declaraciones, 
oposic net; cancetaciones, apelaciones y reclainos; pagaz 
impue. tos, cuotas y grav.mer1es prescritos POE 15 Lcv, 
renuric o desiti.r it derechos coscdidos o in ctlrso dc 
conces on; r bir toda clasc dc docuinentos y viilores davido 
tdes go iespcctivo, y en general, pars dar ante dichas 

torjd des tdos los pasos necesarios al efectô  iridjeads: v 
tomas toda Ins medidas que creycren conduceiite; al 
reSguat o C mis (nuestros) intereses, con todi*s la6 

faculta es eccsatias, y pot este documemo desde ahora 
dclaro amo) vâhdo  y bueno rodo cuanto los apodcrados 
hciere en (riuesrro) berieficio, 
lste p der omprende la Lacultad de ratthcar, o confirrnar en 
m.i (nu stro siombre Jo actuado, asi Como 15 facultad de 
recibir, 

deal tit, txansigir, comprometer, sustituir y ravocar 
sustitucion recibIr notificaciones y nombrar apodcrados 
judiciabai o trajudiciales. 

Fjzinad en Millennium Pharmaceuticals, In. Ian R. Silverman, Associate G el de de 

Counsel C . Ł,, 23 SET 2007 - - 
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pteceding signature(s) reading is (are) 

uthencic; thar the signet(s) at prescn fill(s) the posion 

<) ; vs / of Miflertitim Pharmaceuticals I tic, that 

hc (they) is1ie) empowered to grant this power; and 

tiit said company exists, accomplishes its social object 

and ii organized in C/ .L,y, 44 in accordance with 

the Laws of 0< 
All the foregoing facts are known to me duc to my 

having earnirjed the respective documents to which I 

SEtCit-

Signed in on this day of 

of 

S - 
DIANA E. GENTILE 

Noloy put)!
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que aitCcC 
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(Convention de La Haye du 5 o 

1. District of Golumbia 
United States of America 

2. This public document has been signed by 
NOTARY PUBLIC IN 

3. acting in the capacity of  

$ ALBERT L. THEMES, 
4. bears the seal/stamp of  

DISTRICT OF COL,UMB 

CERTIFIED 

5. at Washington, D.C. 
12TH 

6. the day of - 

7. by Secretary of the District of Columbia 

8. No. i]L____ 
9. 

1961) 

T L. THEMES 

THE DISTRICT OF COLUMBIA 

RY PUBLIC IN AND FOR THE 

DECEMBER 20?5 

10. Signature 
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20 SET 2007 
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Traducción Oficial del Ingl68 de los sellos, las 

autenticaciones y la apostilla dj ntas al poder que la 

compaæia MILLENIUM PUAPMAQEUTICJ.LS INC. domiciliada en 

Cambridge, Massachussets, Estados Uni os de America, otorga a 

Luis Patiflo Leyva y/o Gustavo Hollmann Restrepo. 

[Sello:] DIANA E. GENTILE 

Notaria Püblica 

Estado de Massachusstet 

Mi comisión expira Octu re 27/2006 

CERTIFIO EDIANTE LA PRESENTE QUE 

ESTE ES EL DOCUIVIENTO ORIGINAL 

SANI SWANEK 128.05 

Suscrito y juramentado en mi presencia, el 

dia de hoy 8 de Dicie re de 2005, un 

Notario Püblico en y pa a ashington D.C. 

ALBERT L. TH MES 

NOTARIO PUBLICO DIS’]’RI 0 DE COLUMBIA 

Mi comisiÆn expira 6/14/2009 

(Firma y Sell 0 icial) 

-----------------(continua en la 2a Æg na) ---------------
, 

H 
2P SE1’2007 

UNO 



2 
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1. Distrito de Columbia, Estado$ U idos de PJnØrica 

Este documento püblico 

2. Ha sido firmado port ALBERT f. HEMES 

3. En su calidad de: NOTARIO PULI 0 EN Y PARA EL 

DISTRITO DE COLUMBIA 

4. Y Ileva Ci sello oficial: DE NO’ARIO PUBLICO EN Y PAPA 

FT DISTRITO DE COTUMRTA 
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5. En: Washington D.C. 

6. El dia: 12 DE DICIEMBRE DE 2 05 

7. Par: El Secretario del Distrto 

8. Bajo ci No. 149773 

9. Sello: SECRETARIA DISTRITO DE C 

10. Firma: Patricia Elwood (Intri 
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[0001] The present application claims priority under 3 U.S C. § 119(c) to U.S. Provisional 

application number 60/655,927, filed February 24, 2005, entiti d "PGD2 Receptor Antagonists for the 

Treatment of Inflammatory Diseases", the entire contents of which is hereby incorporated by 

reference. 

II 

[0002] CRTH2 is a G protein-coupled chemoattractant receptor  expressed on Th2 cells (Nagata 

et al., J. hnnrunoL, 1999, 162, 1278-1286), eosinophils, anc bas phils (Hirai et al., I. EA-p. Med., 

2001, 193, 255-261). Prostaglandin D2 (PGD2) is a natural ligarid for CRTH2. and is the major 

inflammatory mediator produced from mast cells. It has been shown that activation of CRT112 by 

PGD2 induces migration and activation of Th2 cells (Hirai el al.,. Exp. Med. 2001, 193, 255-261; 

Gervais et al., J. Allergy Clin. Iinnirinol. 2001. 108, 982-938) which in turn are involved in the 

orchestration of an allergic inflammatory response by directly or indirectly inducing migration, 

activation, priming and prolonged survival of effector cells, such a eosinophils and hasophils (Sanz 

et al., J. hmnunol. 1998, 160, 5637-5645; Pope et al., I. Allergy C in. Immunol. 2001, 108, 594-601; 

Teran L. M., Cliii. Exp. Allergy 1999, 29, 287-290). The role of PGD2 in the initiation and 

maintenance of allergic inflammation has also been demonstrated in mouse models of asthma by 

showing that overproduction of PGD2 in vivo by PGD2 syrithase exacerbates airway inflammation 

(Fujitani et al., J. immune!. 2002, 168, 443-449). 

[0003] Accordingly, compounds which are modulators, prefe ably inhibitors, of the interaction 

between CRTH2 and PGD2 should be useful for the txeatrient of diseases and disorders that are 

mediated by CRTH2, PGD2, Th2 cells, eosinophils, and/or bsoph Is. These diseases include but are 

not limited to allergic disorders, asthmatic disorders, and iiflaLmmatory disorders such as allergic 

rhinitis, allergic asthma, bronchoconstriction, atopic dermatiti and systemic inflammatory disorders. 

[0004] It has now been found that compounds of this lnentio , and pharmaceutically acceptable 

compositions thereof, are effective as inhibitors of the interaction between CRTH2 and its natural 

ligancl PGD2. Thus. compounds or the invention and pharinaccuti al coniposritons heteof arc useful 

for treating intlanimatorv disorders and/or disorders with mi inhiam iiatory component. 

DETAILED DESCR1IPT1QN OF 

[0005] This invention provides compounds that arc inhil i 

useful for the trcatnicnt inflammatory disorders and/or iiisorcl I 

The compounds of this inveritiror arc represented by lorritula : 

tot’s dirt 
CRTI-12. and accordinely ate. 

\’.ili an inflainniator’, CII oporieni. 



 
L A 

i 

\VO 20061091674 

(U: 
or a pharmaceutically acceptable salt thereof, wherein: 

Ring A is an optionally substituted, fused 5-6 rnemb?red 

PCl/ U S2OO(,IOU62s7 

yl or hcteroaryl ring; 
Y is >C(Rx) or 

X1 is ŠC(0)-, -SO2-, -CONR-, -C(R)I-, or Š0O2-, 

R’ is an optionally substituted group selected from ai i aliphatic, a inonocyclic or bicyclic aryl, 
a monocyclic or bicyclic heteroaryl, a monocyclic or bicyclic non- romatic heterocyclic, or a 
monocyclic or bicyclic non-aromatic carbocylic group. 

R2 is a C1-C3 alkyl group, a C1 -C3 haloalkyl group orIC3-CG cycloalkyl group wherein the 
C1-C3 alkyl group represented by R2 is optionally substituted with 5; 

R3 is hydrogen, C,_C6 alkyl optionally substituted by R6, C -C6 fluoroalkyl, or an opuonally 
substituted group selected from a C3-C3 cycloalkyl, a n1onocTclic on-aromatic heterocyclic, a 
monocyclic aryl, or a monocyclic heteroaryl group; 

R4 is Š[C(R7)2]-B; or R3 and R4 may be taken together wi h the intervening nitrogen atom to 
form an optionally substituted monocyclic or bicyclic beteroiryl o non-aromatic heterocyclic group; 
Or 

R and R4 may be taken together with the intervening carb 

optionally substituted monocyclic non-aromatic nitrogen-cortainin 

R5 is -OH, -O(C1.4 aliphatic), -COOR’ or -N(R’)2; 

R6 is -OH, -O(C14 aliphatic), -N(R’)2, -C(0)R’, -COQR’, ( 

substituted group selected from a monocyclic cycloalkyl, a monoc’ 

Or a monncvclic non -aromatic lieter v]ic arc’up: 

each R is independently hydrogen, Iluoro, or t. 1-C1 il kyl; 

each R, R" or 1<’ s nclemnilcittiv  
monocyclic non-aromatic nitrogen -containing bet rcyel ic gToup 

m is zero or one; and 

2 

and nitrogen atoms to form an 

heterocyclic group; 

O)N(R’)2, or an optionally 

lic aryl, a monocyclic heteroaryl, 
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B is --11, -C(R7)3, -C(R’)2-C(R7)3, or an optionally sub 

monocyclic or bicyclic cycloalkyl, a monocyclic or bicyclic at 

or a monocyclic or bicyclic non-aromatic heterocyclic gFOLLp. 

[0006] In some embodiments, compounds of the inventic 

other than compounds where X1 is ŠCOO- and R’ is ethyl and 

occurrences of OMe, h) two occurrences of Mc, or c) one oct 

embodiments, compounds of the invention include those 

[0007] 2. Compounds and Definitions. 

[0008] Compounds of this invention include those des 

illustrated by the classes, subclasses, and species disclosed 

definitions shall apply unless otherwise indicated. For pu 

elements are identified in accordance with the Periodic 

Handbook of Chemistry and Physics, Ed. Additionally, 

are described in "Organic Chemistry", Thomas Sorrell, Uni 

and "March’s Advanced Organic Chemistry", 5th Ed., Ed.: Sri 

Sons, New York: 2001. 

[0001] The term "aliphatic" or "aliphatic group", as 

unbranched) or branched, substituted or unsubstituted hyd: 

l,a 

or that contains one or more units of unsaturation, or a 

hydrocarbon that is completely saturated or that contains one or 

l’CF/US206/627 

group selected from a 

yclic or bicyclic hetcroaryl, 

incl de compounds of formula (1) 

ng is substituted with: a) two 

ii’Cfl c of C17-3. In sonic other 

unds where X1 is other than ŠCOO-

ed generally above, and are further 

reii . As used herein, the following 

res of this invention, the chemical 

Ic f the Elements, CAS version, 

eral principles of organic chemistry 

;ity ciencc Books, Sausalito: 1999, 

M. B. and March, J., John Wiley & 

n, means a straight-chain (i.e., 

ain that is completely saturated 

yclic hydrocarbon or bicyclic 

units of urisaturation, but which 

is not aromatic (also referred to herein as "carbocycle’ "cy loaliphatic", "cycloalkyl", or 

"cycloalkenyl"). For example, suitable aliphatic groups includ sub tituted or unsubstituted linear, 

branched or cyclic alkyl, alkenyl, alkynyl groups and hybrid ther of, such as (cycloalkyl)alkyl, 

(cycloalkenyl)alkyl, or (cycloalkyl)alkenyl. Unless otherwise speci ied, in various embodiments, 

aliphatic groups have 1-20, 1-15, 1-12, 1-10, 1-8, 1-6, 1-4, or 1-31carb n atoms. 

[0002] The terms ’cycloaliphatic", "carbocycle’, "carbocyclyl", "carbocyclo", or ’carbocyclic", 

used alone or as part of a larger moiety, refer to a saturated or artia ly unsaturated cyclic aliphatic 

ring system having from 3 to about 14 members, wherein the oiipi :rtic tine s%stein is optionally 

substituted. Tn some ernhodin:etmts the c.’c caini1ati: :rrul include:; .,rturerc.d limit: systems 

(’’cvcloalkvl’’) havine t’rnrn ahc.mmt 3 ti el’iir 3 mrmcrni’:’ms. CyHosmlp relic :noL:; ir:e:udc, itIiut 

hmnitation, cyclopropyl, cyclobutvl, cvclopumitvi, csyciojcrm enyl, cyclohesyl. cyclolrexenyl 

cycioheptyl, cyclohcptcnyl, cyciooctyl, cyclooctemmyl, and cycloo tadiet yl. In some embodiments, the 

cvcloalkyi has 3-6 carbons. The terms ’cycloalipliaric’, ’c’ad.n:cvm Ic". ’arhccvciyl’, ’earhocyclo’, or 

"erubocyclic" IdSo mnLlr!dc:lliplr;rt;c i-ins thatn ate fused :o one or I role rriuidc or nirinaric: linus. 

10 
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such as decahydronaphthyl or tetrahydronaphthyl, where the radical or point of attachment is on the 

aliphatic ring 

[0003] The term "alkoxy", or "thioalkyl", as used herein, rfers to an alk\Łl group, as previously 

defined, attached to the principal carbon chain through an oxygen ("alkoxy") or sulfur ("thioalkvl") 

atom. 

[0004] The terms "haloaliphatic", "haloalkyl", "haloalke yl" and "haloalkoxy’ refer to an 

aliphatic, alkyl, alkenyl or alkoxy group, as the case may be, s ibstituted with one or more halogen 

atoms. As used herein, the term ’halogen or ’halo" means F, Cl Br, or I. Unless otherwise indicated, 

the terms "alkyl", "alkenyl’, and ’alkoxy" include haloaky1, ialoalkenyl and haloalkoxy groups, 

including, in particular, those with 1-5 fluorine atoms. By ’ay 

and "C1.3 alkyl" include within their scope trifluoromethyl a 3d pe 

[0005] The term "heteroatom" means one or more o oxy 

silicon (including, any oxidized form of nitrogen, sulfur, pllosph 

S 
of any basic nitrogen or; a substitutable nitrogen of a hetrocy 

dthyth’o-2Hpyrrolyl), NH (as in pyrrolidinyl) or NR (as in T-su 

[0006] The terms "aryl" and ’ar-", used alone or as part 

’araflcoxy", or "aryloxyaikyl", refer to a C6 to C14 aromatic moie 

rings, which are optionally substituted. Preferably, the ary grou 

include, without limitation, phenyl, naphthyl, and anthraccyl. T 

includes groups in which an aromatic ring is fused to ote or 

heterocycly] rings, where the radical or point of attachm ot is 

examples of such fused ring systems include iridolyl, isoin 

dibenzofuranyl, indazolyl, benzimidazolyl, benzthiazol 1, 

phthalazinyl, quinazolinyl, quinoxalinyl, carbazolyl, crid. 

phenoxazinyl, tetrahydroquinolinyl, tetrahydroisoquinolin’l, fl 

tetrahydronaphthyl, indolinyl, phenoxazinyl, benzodioxanyl and 

be mono-, bi-, tn-, or polycyclic, preferably mono-, hi-, or ti 

bicyclic. The term "aryl" may be used interchangeably witli the 

f example, the terms "C,3 aliphatic" 

itafluoroethyl groups. 

n, sulfur, nitrogen, phosphorus, or 

us, or silicon; the quaternizcd form 

ic ring, for example N (as in 374-

tituted pyrrolidinyl)). 

a larger moiety, e.g., "ara]kyl", 

y comprising one to three aromatic 

is a C6 aryl group. Aryl groups 

ac term "aryl", as used herein, also 

more heteroaryl, cycloaliphatic, or 

on the aromatic ring. Nonlimiting 

lolyl, beozothienyl, benzofunzmyl, 

uin olyl , isoq ui nolyl , cinnol i nyl 

iyl, phenazinyl, phenothiazinyl, 

morenyl, indanyl, phenanthridinyl, 

benzodioxolyl. An ary] group may 

cyclic, mole preferably mono- or 

mis "aryl group", "aryl ring", and 

"aromatic ring". 

[0007] An "aralkvl or ’arvlalkyl" group cUr risci,an ryl group ’alc,itl, .iti;aIcd 10 dii llikyi 

group, either of which independently is ’1 icnll’: ruto;t trued. lralcal’lv. tic .titL:t 

C aryI(C)alkyl , including, without Ii initati on, berizyl , phnctli ’I, arid napl tihyl methyl 

[0008] The terms "heteroaryl" and "hetcrnar-", used alone r as part of a larger moiety, c.gi 

hetcroai’alkyl, or ’’hcte.rcaralkoxv’’, refer to groups havrng 5 to 14 (ng atones, prefcrablv 5. 0. 9. r JO 

ring atoms; having (. 10, or 14 rL electrons hated in a cyJic array: and havint. in :tdirtioir to carbon 

atoms, from one to four I eteroalizuis, ’1 he toni ’ itcieron toil)’ rcIcrs 

4 

)ouuitgcn.r.\ygi’)). S1111-111"md 
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includes any oxidized form of nitrogen or sulfur, and any cjuat tni7cd form of a basic nitrogen 

Heteroaryl groups include, without limitation, thienyl, fu anyl, pyt-rolyl, imidazolyl, pyrazolyl, 

triazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxacliazolyl, thiaz lyl, sothiazolyl, thiadiazolyl, pyridyl, 

pyridazinyl, pyrinddiny], pyrazinyl, indolizinyl, purinyl, najhthyiidinyJ, and ptcridin\’l. The terms 

"hetcroaryl" and ’heteroar-’, as used herein, also include groups ii \vhiieh it heluwaruniatic ring is 

fused to one or more aryl, cycloaliphatic, or heterocyclyl rings, where the radical or point, of 

attachment is on the heteroaromatic ring. Nonlimiting xam les include indolyl, isoindolyl, 

benzothienyl, benzofuranyl, dibenzofuranyl, indazolyl, be izimi azolyl, benzthiazolyl quinolyl 

isoquinolyl, cinnolinyl, phthalazinyl, quinazolinyl, quin xahin 1, 4L1-quinoliziriyl, earbazolyl, 

acridinyl, phenazinyl, phenotbiazinyl, phenoxazinyl, tetrah droq inolinyl, tetrahydroisoquinolinyl, 

and pyrido[2,3-b]-1,,4-oxazin-3(414)-one. A heteroaryl group may e mono-, bi-, tn-, or polycychic, 

preferably mono-, bi-, or tricyclic, more preferably mono- or bicyc ic. The term "heteroaryl" may be 

used interchangeably with the terms "heteroaryl ring", "hetero yl g oup", or "heteroaromatic", any of 

which terms include rings that are optionally substituted. The term "heteroaralkyl’ refers to an alkyl 

group substituted by a heteroaryl, wherein the alkyl and heteroaryl portions independently are 

optionally substituted. 

[0009] As used herein, unless otherwise indicated, th ten s "heterocycle", "hcterocyclyl’. 

"heterocyclic radical", and ’heterocyclic ring are used inte han eably and refer to it stable 3- to 

7 -membered monocyclic or 7- to 10-membercd bicyclic hcter cychi moiety that is either saturated or 

partially unsaturated, and having, in addition to carbon atom , on or more, preferably one to four, 

heteroatoms, as defined above. When used in reference to ring atom of a heterocycle, the term 

"nitrogen" includes a substituted nitrogen. As an example, in i satu ated or partially unsaturated ring 

having 0-3 heteroatoms selected from oxygen, sulfur or nitro yen, tie nitrogen may be N (as in 3,4-

dihydro-2H-pyrrolyl), NH (as in pyrroliclinyl) or NR (as in N- ubsti uted pyrrolidinyl). 

[0010] A heterocyclic ring can be attached to its pendant roup t any heteroatom or carbon atom 

that results in a stable structure and any of the ring atoms can be o tionally substituted. Examples of 

such saturated or partially unsaturated heterocyclic r dical include, without limitation, 

tetrahydrofuranyl, tetrahydrothienyl, pyrrohdinyl, pyro1idonyl, piperidinryl, pyrrolinyl, 

tetrahydroquinoiinvl. tetrahvdroisoquinolinvl, decahydruqiinolir vi, ox1701iclinvl. pillel-27,in\l. 

dioxanyl, dioxolanvi, diazepinyl, uxnzcpinvl. lhiazepillyk innilwlir ’I, oral tjriiirrilidinv]. The Ici ms 

"heterocycle", "hctcrovelvl’, ’hetcrocy]yi nan’. "I icr:cyn!ic ci nip. hctcrnc’,lre inoict 
’-

"heterocyclic radical", are used interchangeably her cia, a id a1;0 include gruu ps in which ii 

heterocyclyl ring is fused to one or more aryl, heteroaryl, or yclo liphatic rings, such as indohinyh, 

311-indolyl, chromani, phenanthnidinyl. or tetrahndroquiiru irryl, where the radical or point UI 

attachnit,ut is on the ireterocyclyl rim;. A hctcrn’vcIl eraup nov I none-, hi-, ii-, or polvcvclrn. 

preferably mono-, bi-, or tnicychic, more eLeraI)ly mono - or bl?;yc me. The term ’’lrctetocyeiyialhyl’’ 
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refers to an alkyl group substituted by a heterocyclyl, wi erein 

independently are optionally substituted, 

[0011] As used herein, the term "partially unsaturated’ ref 

least one double or triple bond between ring atoms. The trm 

encompass rings having multiple sites of unsaturation, but is not i 

moieties, as herein defined. 

[0012] The term "alkylene" refers to a bivalent a kyl 

polymethylene group, i.e., -(C1-I2)-, wherein n is a positive nteg 

4, from I to 3, from I to 2, or from 2 to 3. A substituted al ylen 

which one or more methylene hydrogen atoms is replace Wi 

otherwise indicated, suitable substituents include those de crib( 

11C’1/US2006/0)(287 

alkyl and heterocyclyl portions 

to a ring moiety that inc I rides at 

1 ally unsaturated’ is inter dccl to 

rrdcd to include aryl or heteroar)’l 

coup. An "alkylene chain" is a 

preferably from 1 to 6, from I to 

chain is a polymethylene group ill 

a substituent. In general, unless 

below for a substituted aliphatic 

group. 

[0013] A methylene unit of the alkylene chain also ca i be itioially replaced by a functional 

. group. In some embodiments, an internal methylene unit is re laced with the functional group. 

Examples of suitable functional groups are described in the s ecifi ation and claims herein. 

[0014] The terms "arylene", ’hetemcyclene" and "car ocycl ne"/"cycloalkylene" refer to aryl, 

hetetoaryl, non-aromatic heterocyclic or carbocyclic/cycloa kyl rng(s), respectively, in a molecule 

that are bonded to two other groups in the molecule througi a si gle covalent from two of its ring 

atoms. Examples of suitable arylene groups include phenylne, p rrolylcne, thienylcne, furanylene, 

imidazolylene, triazolylene, tetrazolylene. oxazolylene, isoxäzolyl ne, oxadiazolylene, pyrazolylene, 

pyridinylene, pyrimidylene, pyrazinylene, thiazolylene; exa pies of suitable mono -cyclic 

carbocyclenes include cyclopropylene, cyclopentylene, c clohe ylene and cycloheptylene; and 

examples of suitable non-aromatic heterocyclenes in lude piperidinylene, piperazinylene, 

pyrrolidinylene, pyrazolidinylene, irnidazolidinylene, tetra iydro ’uranylene, tetrahydrothienylene, 

isooxazolidinylene, oxazolidinylene, isothiazolidinylene th azolidinylene, oxathiolanylerie, 

dioxolanylene, and dithiolanylene. By way of example,J the tructure of I ,4-phenylene, 2,5-

thienylene, 1,4 cyclohexylene and 2,5-pyrrolodinylene are shovn b low: 

Ł F-OH 
/ \ 

10015] The terrn ’’suhstiturej"_ as used herein. irreans tine one or tie/re JIC 

designated moiety are replaced, provided that the substitution results in a stablc or chemically feasible 

6 



t 

0 

W() 2006/091674 

compound. A stable compound or chemically feasible c mpot 

structure is not substantially altered when kept at a temperat ire fri 

the absence of moisture or other chemically reactive condit ons, 

which maintains its integrity long enough to be useful for t1crapi 

to a patient. The phrase ’one or more substituents’, as used hereir 

that equals from one to the maximum number of substittients 

available bonding sites, provided that the above conditions of st 

met. 

[0016] Unless otherwise indicated, an aryl (including aralk 

like) or heteroaryl (including heteroaralkyl and heteroarylalk xy a 

or more substituents and thus may be "optionally substitute ". In 

above and herein, suitable substituents on the unsaturated ca bon 

also include and are generally selected from halogen; - 0; - 

-NR°C(0)R°;  -NR°C(S)R°;  -NIR°C(0)N(R°)2;  -NR°C(S) (R°) 

-NR°NR°C(0)N(R°)2;  -NR°NR°CO2R°;  -C(0)C(0)R°;  

-C(S)R’; -C(0)N(R°)2; -C(S)N(R°)2; -OC(0)N(R°)2; -OC 

-S(0)2R°; -S(0)20R°; -SO7N(R°)2; -S(0)R’; -NR°S02N(R 

N(IV)2; P(0)2R’; -P0(R°)7; or _OPO(RO)2; wherein each ii 

from hydrogen, or an optionally substituted group s 

heterocyclic, or cycloaliphatic or, notwithstanding the 

of R°, on the same substituent or different substituents, 

form an optionally substituted 3-12 membered saturated, 

monocycic or bicyclic ring having 0-4 heteroatonis indepi 

sulfur. 

I’( :tIUs2( IO(102,S 7 

is one in which the chemical 

about -80’C to about +40 C, in 

r at least a week, or a compound 

tic Or prophylactic ad ministration 

refers to a number of substituents 

ossible based on the number of 

ility and chemical feasibility are 

1, aralkoxy, aryloxyalkyl and the 

d the like) group may contain one 

ddition to the substituents defined 

ii of an aryl or hcteroaryl group 
0;
 -,SR’; -NO2; -CN; -N(R°)2;  

-NR°CO2R°;  -NR°NR°C(0)R0;  

H2C(0)R°; -CO2R°; -C(0)R0; 

-C(0)N(OR°)R°;  -C(NOR°)R°;  

[R0SO2R°; -N(OR°)R°;  -C(=NIH)-

dent occurrence of R° is selected 

C1 aliphatic, aryl, heteroaryl, 

0, two independent occurrences 

er with their intervening atom(s) 

unsaturated, or fully unsaturated 

lccted from nitrogen, oxygen, or 

[0017] Unless otherwise indicated, an aliphatic or heeroalphatic group, or a non-aromatic 

heterocyclic ring may contain one or moic substituents and ?hus nay be "optionally substituted". In 

addition to the substituents defined above and herein, suitabl sal 

an aliphatic or heteroaliphatic group, or of a non -aromatic h ter( 

listed above for the unsaturated carbon 1 an irvl or hctcl’ou\l 

following: =0, =S. NN1ll., =NN(R’). 1XNllC(0)R, NN 

=N’R’. whrc each R i nideliendetirl’. sIectcd liom h’a.iiocn or an cptioitahv scibstitutud Ci. 

tituents on the saturated carbon of 

c ring are selected from those 

p and additionally include the 

2( alkyl), NNHS02(a1ky1i, or 

aliphatic group 

[0018] In addition to the substithents defined above aid he cm, optional substituents on the 

nitrogen of a non-aromatic heterocyclic, ring also include and t’:e guncrally selected from -R 

-C(0)R’. -00R. -C(0)C(0R, -Ci,O)CI JC(0d, -SR, -S021N(R)2,  

7 
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-C(=NH)-N(R)2, or -NRS02R: is hydrogen, or an 

from C aliphatic, aryl, heteroaryl, heterocyclic, or cyclo iliph 

above, two independent occurrences of R, on the same subs i 

together with their intervening atom(s) form an optionally si 

I’C’I/US20(i/oo(12t7 

optionally substituted group selected 

?uent.

ic or, notwithstanding the definition 

or different substituents, taken 

partially unsaturated, or fully unsaturated monocyclic or bic 

independently selected from nitrogen, oxygen, or sulfur. 

[0019] As detailed above, in some embodiments, two inde 

any other variable similarly defined in the specification and clai 

their intervening atom(s) to form an optionally substittted 1 

unsaturated, or fully unsaturated monocyclic or bicyclic riiig ha 

selected from nitrogen. oxygen, or sulfur. 

ted 3-12 membered saturated, 

ic ring having 0-4 hetcroatoi n,s 

t occurrences of R° (or R or 

ins herein), arc taken together with 

-12 membered saturated, partially 

’ing 0-4 heteroatoms independently 

[0020] Exemplary rings that are formed when two iudpend nt occurrences of R° (or R, or any 

other variable similarly defined in the specification and clams h rein), are taken together with their 

intervening atom(s) include, but are not limited to the follo.ving: a) two independent occurrences of 
- I 

R° (or R, or any other variable similarly defined in the specficati n or claims herein) that are bound 

to the same atom and are taken together with that atom to form ring, for example, N(R°)2, where 

both occurrences of R° are taken together with the nitrogen atom  form a piperidin-1-yl, piperazin-1-

yl, or morpholin-4-yl group; and b) two independent occurrences f R° (or R, or any other variable 

similarly defined in the specification or claims herein) that are boil ad to different atoms and are taken 

together with both of those atoms to form a ring, for example Whert 

ORO 

-a two occurrences of OR ’s.ORO
 
, these two occurr1nces 

oxygen atoms to which they are bound to form a fused 6-rn 

hrf  
j. It will be appreciated that a variety of other rngs 

can be formed when two independent occurrences of R° (or R, or, 

in the specification and claims herein) are taken together witl the 

examples detailed above are not intended to h limitinz. 

10021] Unless otherwise stated, structures depicieci iierii arc 

(e.o. enantiomeric, diastecorrterie. and ceuntetFic 

example, the R and S configurations for each asyirunetric center, 

and (Z) and (B) conformational isomers. Therefore, single Ste 

enantiomeric, dias tereonieric, and geometric (or con forma ti onil ) n 

are within the scope of the invention, t.iilcss c_!therv.’isc stated, all 

a phenyl group is substituted with 

are taken together with the 

oxygen containing ring: 

g., also Spiro, and bridged rings) 

other variable similarly defined 

intervening atom(s) and that the 

U IlO011it to incjiide all IaoifleriC 

1.111I lŁOi 110 0 the .o rilolitic: 

and (Ii) double bond isomers, 

ochemical isotners as well as 

litres of the iiescnt eoni1ni.nids 

IC (SIllS 01 thj: C01111S1II)dr, 

of the invention aic within the Scope ut the invention. /Ł\d!hitliIriOlIV, iiIoss otherwise stated, structures 

8 
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depicted herein are also meant to include compounds that di for 

isotopically enriched atoms. For example, compounds having I 

replacement of hydrogen by deuterium or tritium, or the replac 

enriched carbon are within the scope of this invention. 

PCT/US2006/006287 

ly in the presence of one or more 

present structures except for the 

tent of a carbon by a or "IC’ 

[0022] 3. Description of Exemplary Compounds: 

[0023] As described generally above for compounds of fornmla I, ring A is an optionally 

substituted, fused 5 -6-membered aryl or heteroaryl ring. In s me embodiments, ring A is an 

optionally substituted group selected from: 

a--

CN 

[0024] Preferably, Ring A is an optionally substituted, sed henyl group. In general. suitable 

Ring A substituents are as provided in the section describng s itable aryl and heteroaryl group 

substituents. Preferably, Ring A, as defined generally an  in referred embodiments above, is 

substituted by n substituents represented by R8, wherein n is O 1, 2, or 4, preferably 0 or 1. Each R5 

is independently halo, -ORg, -SR9, -ON, -NO2, -N(R102, - (R10)C(0)R9, -N(R10)CO2R9’, - 

N(R’°)C(0)N(R’°)2, -C(0)N(R’0)2, -OC(0)R9, -OC(0)N(R’°)2 -C( )R9, -0O2R9, _so2Rsa. -S(0)R9, - 

S02N(R’°)2, N(Rbo)So2R9a or an optionally substituted group selected from C aliphatic, a 

monocyclic aryl, a monocyclic heteroaryl, or a monocyclic letero yclic group, wherein each R9 is 

independently hydrogen or an optionally substituted C1.6 aliph tic gr up, each R 9 is independently an 

optionally substituted C1 aliphatic group; and each R’° is in epen ently hydrogen, a C1.6 aliphatic 

group, CO2R9a, -SO2R9, or -C(0)R9, or N(R10)2 is a mono yclic heteroaryl or a monocyclic non -

aromatic heterocyclic group. Preferably. each Rh is indep ndcntly halo. C .a!ksl. C ;hiloalkvl 

hydroxyl. C1_3alkoxy. C1.31ialoalko:. _NO:. -CN. unii C3alkylauuric. C1.3dialkyla111111e, 

C3hydroxyalkyl or C1iminoalk I 

[0025] As described generally above for compounds of fOrInUk I, V is >0(R) or >N-. wherein 

Rx is hydrogen or a C1 -C4 aliphatic group. Y is preferably >C(Rx). ore preferably Y is >CH-. 

[0026] As described generally above for compounds of formula I, X1 is Š0=O -. S0.-. -CliNk-

or ŠCO,-. Preferably, X1 is -. 

9 
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[027} As described generally above for compounds of form 

group selected from an aliphatic, a nonocyclic or bicyclic aiyl, a 

monocyclic or bicyclic non -aromatic lieterocyclic, or a nioi 

carbocylic group. Preferably, R’ is an optionally substituted mon 

group. In other preferred embodiments, R’ is an optionally subs 

pyridyl, pyrimidyl, oxazolyl, isoxazolyl, thiazolyl, isothilizoly 

pyrazolyl, pyrollyl, tetrazolyl, indoly], benzotriazolyl, benzQthia2 

benzofuranyl, benzmorpholinyl or benzpiperazinyl. In yet oth 

optionally substituted inonocyclic non -aromatic hctcrocyclie or 

preferred embodiments, R’ is an optionally substituted monccycli 

aromatic carbocyclic group selected from cyclopropy , c 

pyrrolidinyl, cyclohexyl, cycloheptyl, morphulinyl, piperidi yl, 

still other preferred embodiments, R’ is optionally subs led 

preferred embodiments, R’ is optionally substituted phenyl. 

1002$] In general, suitable substituents for a substitutab e an 

P( l/t S20(}6i0Il(2i7 

In I, R’ is an optionally substituted 

ionocyclic or bicyclic heteroaryl, a 

acyclic or bicyclic non -aromatic 

cyclic or bicyclic aryl or heteroaryl 

toted group selected from phenyl, 

furanyl, thiophenyl, imiclazolvi, 

dyl, benzimidazolyl, henzuthienyl, 

preferred embodiments, T’ is an 

n -aromatic carbocyclic group. In 

non-aromatic heterocyclic or non-

lobutyl, azetidinyl, cyclopentyl, 

perazinyl, or thiomorpholinyl. In 

phenyl or pyridyl. In yet other 

iatic ring carbon or nitrogen atom 

of an aryl or heteroaryl group represented by R’ are as providcc in the section describing suitable 

substituents for an aryl or heteroaryl group; suitable substi uents for a substitutable ring carbon or 

nitrogen atom of a non-aromatic heterocyclic ring in the group represented by R’ are as provided in 

the section describing suitable substituents for a non-aunnitic heterocyclic group; and suitable 

substituents for an aliphatic group or a substitutable ring carbon of a carbocyclic group represented by 

Rl are as provided in the section describing suitable substitueits for an aliphatic group. 

100291 In some embodiments, R’ is substituted with oie or more occurrences of R11, wherein 

each R" is independently halo, -OR 12, -SR 12, -CN, -NO2, -N(R’2R13), -N(R’3)C(0)R12, - 
N(R13)CO2RI2a, -N(R’)C(0)N(R’2R’3), -C(0)N(R’2R’3), -O(0) 12 -OC(0)N(R’2R 13), -C(0)R’2, - 

CO211",SO2R12, _S(0)R2a, S02N(R12R13), N(R13)SO2$122, or an optionally substituted group 

selected from C1.8aliphatic, a monocyclic aryl, a nionocyclic heteroaryl, or a rnonocyclic non-aromatic 

carbocyclic group, wherein each R’2 is independently hydrogen or an optionally substituted C, 

aliphatic group, each R’2 is an optionally substituted C,.6 zliphatic group, and each R’3 is 
i2l  -   N°)iR,R, 2 (Rs 111independently hydrogen, a Cl.(, aliphatic group. CO2   o  

optionally substituted monncvclic hctcmaryl or iion-aromattc heter .yolic group, l’relrah1v. 

is independently halo. C alkyl. C hClDal!:vl, lt’:dtnxvl. tI :ozy, C 1,1IIOL1L_O,,. NO. CNT. 

amine, C,.2 alkyl amine, C13 dialkvlaminc, C13 hydroxyalkil or Cj,s, aminoalkyl. More preferably. 

R’ is a phenyl, pyridyl, pyrimidyl, oxazolyl, isoxazolyl, thi izoiyl, isothiazolyl, furanyl, thiophenyl, 

iniidazolvl, pyrazolyl. pytollyl, toirazolyl. ititlolyl, bnzotrazolyl, bcnzothiazol\ I, luzimidazolyl. 

benzothicnyl. bcnzofuranyl, hcnzmorpholiit\ I or hcni.piperibiiyl. each optionally sbsiituied at 
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one or more substitutable ring carbon atoms with R1. Even rnor 
represented by the following structural formula: 

(Rh1)s 

s is 0, 1, 2, 3 or 4, preferably 0-2, and more preferably 0 or 

I ’I ( S2006/()628 7 

preferably, R’ is a phenyl group 

[0030] Alternatively, R’ is substituted with T2 -V2-T3 M-R , and R’ is further optionally 
substituted at any one or more substitutable ring carbon atoms with 

[0031] M is absent or an optionally substituted rnonoc clic arylene, an optionally substituted 
monocyclic non-aromatic carbocyclene or an optionally subs ituted monocyclic non-aromatic 
heterocylene. Examples of suitable arylene groups inclu e ph nylene, pyrrolylenc, thienylene, 
furanylene, irnidazolylene, triazolylenc, tetrazolylene, oxaz lylen , isoxazolylenc, oxadiazolylenc, 
pyrazolylene, pyridinylene, pyrimidylene, pyrazinylene, thiaz lylene; examples of suitable 
monocyclic carbocyclenes include cyclopropylene, yclo entylene, cyclohexylene and 
cycloheptylene; and examples of suitable non-aromatic f etero yclenes include piperidinylene, 
piperazinylene, pyrrolidinylene, pyrazolidinylene, imi azoli inylene, tetrahydrofuranylene, 
tetrahydrothienylene, isooxazolidinylene, oxazolidinylene, isoti iazolidinylenc, thiazolidinylene, 
oxathiolanylene, dioxolanylene, and dithiolanylene. Phenyle e, [2 5]thieny]ene and [2,5jfuranylene 
are preferred arylene groups. Suitable substituents for an ’?Tylene are as provided in the section 
describing aryl and heteroaryl group substituents; and s itabi substituents for non-aromatic 
heterocyclene and carbocyclene are as described in the sections providing suitable substituents for a 
non-aromatic heterocyclic group and aliphatic group, res ectiv 

Y’

Preferred substituents for a 

substitutable aromatic ring carbon in a group represented by and substitutable ring carbon or ring 
nitrogen atom in a non-aromatic ring represented by M a e as described above for an aryl or 
heteroaryl group. 

[0032] V2 is absent, -0-, -C(0)-, -N(R19)-, -S-, -5(0)-, 

NR’9S(0)2-, orŠS(0)2-. Preferably, V2 is absent or -0-. 

[0033] R is -C(0)OR", -C(0)R2. -0C(0)R"7 C0)N(1)2, 

S(0)2R’5, -S(0)2COR5, -S(0) N(R’9), N0’S(0)2R, N1vS( 

S(0)R°. -SO, -C(ONR’5S(0)R° CN. NRSC(ON(R. -( 

Optionally substituted non-aromatic heterocyclic group or an tptioi 

Suitable substituents for the non -aromatic hcterocvclic eroup and ft 

RY are as provided in the scctioi below descilbing suitable sul.ist.iti 

heteroaryl group, respectively. Preferably. R is -C(0)0R, 

I9 -NR’9C(0)-, -S(0)2NR19-1 - 

NROC(0RO. -NR’UO)OR°. - 
S(0)OR", -S(0)OR", - 

C(o)NR’1. - N(l’). OR°, an 

ally substi tiited hetero arv I gro u p 

heteroaryl erourt reineentecl by 

en ts 101 3 heteroeve lj eron p and 

00)N(R’5), -NR’C(0)R° - 
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NR’C(0)OR, -S(0)2N(R19)2, -NR S(0)2R, -NR’C(Q)N(B’)2, an optionally substituted non -
aromatic heterocyclic group represented by R2° or an optionally substituted heteroaryl group 
represented by R21. More preferably, R’ is -C(0)OR" , -C()N(R’)2, optionally N-substituted 

?f ,,,,L,,,,I 
tLUVI)’L vi IJIhlUy Jv-uu2LRuLeU UiUuJuJy1 

[0034] Each R° is independently hydrogen or C16 aliph 

independently H or C1-C3 alkyl. More preferably, R18 is ŠH, neth 

[0035] Each i! is independently C aliphatic group Pref 

or C1 -C3 alkyl. Mote )1C1eELbty, H "’ methyl, ur ethyl 

[0361 Each R19 is independently selected from hy roge] 

or -C(0)R’8, or -NR19 is a monocyclic heteronryl or a n 

group. Preferably, each RtS is H or C1 -C3 alkyl or N(R’ )2 is 

heterocyclic group. More preferably, R’9 is ŠH, methyl, or et yl, 

[0037] R2° is an optionally substituted piperidinonyl, oazol 

tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, te 

thiomorpholinyl, imidazolidinyl, imidazolidinonyl, dioxayl, d 

pyrrolidinonyl, piperazinyl, or piperidinyl. R2’ is an option 

oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl, pyrazolyl, py idin) 

imidazolyl. 

[038] T2 is absent, or a C0 straight chain alkylcnej and 

wherein T2 and ’F3 together contain no more than 10 carbn at( 

straight chained alkylene when M is absent and V2 Is Šc 

-S(0)2N(Rt9)- and R1’ is NRlOS(0)2Rhia, NRISS(Q)RIBa, 

-NR’9C(0)N(R’9)2, -CN, -OH, -SI-i, -N(R19)2. T2 and T3 ar opth 

at any one or more substitutable carbon atoms with halide, ikyl, 

alkoxy, haloalkoxy, Spiro cycloalkyl, optionally N-substitutd nit 

heterocyclic group, oxygen-containing Spiro non-aromatic hete 

dialkylamine or hydroxyl. T2 is preferably absent. Preferably, 

optionally substituted at any one or more substitutable carbon at 

gem dihalo. haloa!kvl. Spiro cycloalkvi. optionally N-sn stitu 

aromatic hetcrncvclie group, cxneo-ot1lainii:: .IF1 a 

a)kylanine. di !kvlaI1inL. or hvdnyI. 

[039J In some cinhudinicais, Ht is uunucyclie ttyl in 

-T2-V2-T3-M-R’ and is further optionally 5111)51 it uted at aiy out 

atoms with R’. 

[04) Preferably. H’ is a p!yfl!. ridyl. pyn1id\ I. 

furanyl. thiphicnv]. imidaze!yl, [ra7.oivI, l)YFQ]!Y! Ic 

12 

iC group. Preferably, each R’ is 

or ethyl. 

ably. each R ",,  is iucicijcndciitly I-I 

a Cl,(, aliphatic group, -CO2R, 

mocyclic non-aromatic heterocyclic 

nitrogen-containing non-aromatic 

I, oxazolidinonyl, thiazolidinyl, 

rnorpholinyl, 

olanyl, dithiolanyl, pyrrolidinyl, 

substituted furanyl, tetrazolyl, 

pyrimidyl, thiazolyl, thienyl, or 

is a C0 straight chain alkylene 

ns, and provided that T3 is a C10 

-S-, -N(R19)-, -C(0)N(R19)- or 

-NR19C(0)R°, -NRt9C(0)0R1, 

tally and independently substituted 

em dialkyl, gem dihalo, haloalkyl, 

geri containing Spiro non-aromatic 

)cyclic group, amine, alkylamine, 

’ is a C1 straight chain alkylene 

ns with halide, alkyl, gem dialkyl, 

nitrogen containinC Spiro non -

tilt: hteiocyei,: griolp, uhiirie. 

hctcroaryl 
r,>i r 

subsi it tied with 

Or titore sul.Stituttiblc ring carbon 

jsUXitZul\ 1, i:ntliitzo!y!. 

i ushi! yl. ban 701 11,17 01 y! 
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heuzothiazolyl, benzimidazolyl, benzothienyl, benzofuranyl, t 

each substituted with Š\12-T3-R, and each optionally substituted 

carbon atoms with R’ 

P(’l’1US2006101)6287 

unoi’pholinyl or benzpperazinyl, 

any one or more substitutable ring 

[0041] More preferably, R’ is a phenyl group represented by tIc following structural formula: 

V2-T3-R’ is preferably par to the X1 moiety as rcfcred in compounds of formula I 

[0042] In another alternative. R1 is substituted by -V3-R 2; and is optionally further substituted at 

any one or more substitutable carbon atoms with R’ 1. V3 is a covalent bond, -0-, -C(0)-, -N(R’3)-, - 

S-, -S(0)-., -C(0)NR’-, -NRC(0)-, -S(0)2NR13-, -NR’3S 0)3-, or ŠS(0)2-. Preferably, V3 is a 

covalent bond or Š0-. R22 is an optionally substituted mon cyclic or bicyclic non-aromatic 

carbocyclic or an optionally substituted monocyclic or bi yclic non -aromatic heterocyclic group. 

Preferably, R23 is an optionally substituted moncyclic on-ar matic heterocyclic group. More 

Preferably, R22 is an optionally substituted cyclohexanyl, ox zoli inyl, oxazolidinonyl, thiazolidinyl, 

tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, tetrahyd othie yl, morpholinyl, thiomorpholinyl, 

imidazolidinyl, imidazolidinonyl, dioxanyl, dioxolanyl, dithiol nyl, pyrrolidinyl, pyrrolidinonyl, 

piperazinyl, isothiazolidinyl S,S, dioxide, or piperidinyt. F4n m re preferably, R22 is oxazolidinyl, 

thiazolidinyl, tetrahydrofuranyl, morpholinyl, iirtidazolidinyl, imidazolidinonyl, pyrrolidinyl, 

pyrrolidinonyl, piperazinyl, or piperidinyl Suitable substiuents for the non-aromatic carbocyclic 

group and non-aromatic heterocyclic group represented by F.22 are as defined below for aliphatic and 

non-aromatic heterocyclic groups, respectively. Preferred s btit Cnts at a substitutable ring carbon 

atom of a non-aromatic carbocyclic ring or a substitutable ca -boo z torn of a non-aromatic heterocyclic 

group represented by R22 are alkyl, halide, haloalkyl, hydrox alkyl -C(0)0R2, -C(0)R23, -0C(0)R23, 

or -C(0)NR 23’. Preferred substitucnts at a substitutable ring nitrogen atom of a non-aromatic 

heterocyclic group represented by R22 are alkyl, haloalk’l, hy roxyalkyl, -C(0)0R23,-C(0)R", 

(CR2)qCO2H, (CH2)qC(0)N(R23)2, -(CH2)9C1-I(CI13)C0N( 23)3; -(CI-I2)1C(CI-l)2C0N(R2)3; 

(CHi)qC H3 C0l or --(CllClUCl1tCOk1 \’hOrein i a itilccr ’rm 1-4, iI each R2’ 

independently -H, alkyl, haloalky), or hydroxyalkyl. 

L00431 In some cmbodimcnts. Rl is a iioii:’c’;clic aty I ol hctcroaryl ioup, -ubstituted by 

-V3-R; and the monocyclic aryl or heterue ryl group r.pics a ted by R opt onal I y is further 

substituted at any one or moie substitutable carbon atoms rcpre. eied by R’ Preferably. P.’ is  

phenyl group represented by the follOWinL’. structural formula: 

13 
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a

VR 

Š’V3-R22 is preferably porn to the X1 moiety as referred to in camp unds of formula 1. 

[0044] In yet another alternative, R1 is a substituted or unsu’ slituted aliphatic group. Preferably, 

R’ is -T2-V2-T3-M-R. More preferably, R’ is -V-T3-R". 

[0045] As described generally above, R is a CC3 alk ’1 grOu p. a CC3 lialoalkyl group or 

cycloalkyl group. The C1-C3 alkyl group represented b R2 is optionally substituted with R. 

Preferably, R2 is CI -C, alkyl or C3 -C6 cycloalkyl. 

[00461 As described generally above, R3 is hydrogen, CC alkyl optionally substituted by Rb, 

CI-C6 fluoroalkyl, or an optionally substituted group selected fro a a C3-C8 cycloalkyl, a monocyclic 

. non-aromatic heterocyclic, a monocyclic aryl, or a monocyclic he eroaryl group Suitable substituents 

for the monocyclic non-aromatic heterocyclic group ani mo iocyclic aryl or heteroaryl group 

represented by R3 are as provided in the section describing uitable substituents for an aryl or 

heteroaryl group and a non-aromatic heterocyclic group, re pecti rely. Preferably, s3 is a CI -C4 alkyl 

group. 

[0047] As described generally above. R4 is Š[C(R7)2J -B, or R3 and R4 may be taken together 

with the intervening nitrogen atom to form an optionally substituted monocyclic or bicyclic heteroaryl 

or non-aromatic heterocyclic group, or R and R4 may be taken together with the intervening carbon 

and nitrogen atoms to form an optionally substituted mon cycle non -aromatic nitrogen-containing 

heterocyclic group. In another alternative, R4 is (CH2)mB. 

R5 is -OH, 70(C14 aliphatic), -COOR’ or -N(R’)2. 

R6 is -OH, -O(C14aliphatic), -N(R’)2, -C(0)R’, -CC OR’, (0)N(R’), or an optionally 

substituted group selected from a monocyclic cycloalkyl, a monocyclic aryl, a monocyclic heteroaryl, 

or a monocyclic non-aromatic heterocyclic group. Suitable substituents for the monocyclic cycloalkyl 

group, the monocyclic non-aromatic heterocyclic group, the monocyclic aryl group, and the 

monocyclic heteroaryl group represented by R6 arc as provided in the section describing suitable 

substituents for an aliphatic group, a flOflaUOi]1iItiC heterocyclic gr up. an arvl group. and a hoteroarvi 

group, respectively. 

Each R7 is independently hydrogen, fluoro, or C1 -C. aI1l Prclrablv. R is lvdro ii or 

methyl, more preferably hydrogen. 

Each R. Rx or R’ is independently hydrogen or a C1 C4,11 

rnonocyclic flOflarnrnilic nitroL’c4l-c’oTitaillill1z hciurocr’clic rroup 

in is zero or one. 

14 

alic oroup (II k’)2 is a 
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B is ŠH, -C(R7)3, -C(R7)-C(R1)3, an optionally substituted 

or bicyclic cycloalkyl, a monocyclic or bicyclic aryl, a monocyclic 

monocyclic or bicyclic non-aromatic heterocyclic group .Suit ble s 

provided in the section describing suitable substitue.ut.s for the mon 

group, the monocyclic or bicyclic aryl group, the monocyclic 

monocyclic or bicyclic non-aromatic heterocyclic group Pref 

carbon atom of a group represented by B is R14, Preferably B 

or a monocyclic cycloalkyl group, each optionally substituted 

carbon atoms with R’’. More preferably, B is a phenyl group i 

formula: 

/c] (R14)1 

is 0, 1,2,3 or 4, preferably 0-2 and more preferably -1. 

Each R’4 is independently C1 -C4 alkyl, CI -C4 haloalkyl, C1- 

-T-R4Ib, _VTI_Rb, -V-T-R14, -V1-T-R14 or -V1-T1-R145. Preferably, 

CI-3 alkyl, C1 haloalkyl, hydroxyl, C1 alkoxy, C13ha1oa1ro v -N 

C3 dialkylamine, C3 hydroxyalkyl or C1 amnoiyLR’4 are ind 

haloalkyl, hydroxyl, C1 alkoxy, C1 haloalkoxy, -NOfl, -CN, min 

diaikylaniine, C1 hydroxyalkyl or C1.3 amindalkyl. 

V is -0-, -N(R)-, -C(0)N(R)- or -S(0)2N(R)-. 

V1 is -S(0)2, -C(0)-, -N(R)C(0)- or ŠN(R)S02-. 

T is a C1-C4 optionally substituted alkylene. Examples of s 

alkylene group represented by T include halide, alkyl, gem di Ikyl, 

haloalkoxy, Spiro cycloalkyl, optionally N-substituted nitrogen. coni 

heterocyclic group, oxygen-containing spire non-aromatic bet rocy 

dialkylamine or hydroxyl. 

PCT1US20061006287 

selected from a inonocyclic 

bicyclic heteroaryl, or a 

stituents for these groups are as 

yclic or bicyclic cycloalkyl 

lie heteroaryl group, and the 

bstitucnts for a substitutable ring 

nocyclic aryl or heteroaryl group 

one or more substitutable ring 

ated by the following structural 

haloalkoxy, 1. R4a, R’45, -T-R14, 

ach R’4is independently, halo, 
- ("’.TŁ :.iaia, 1.3aikyi an 

endently, halo, C1 alkyl, C1.3 

C alkyl amine, C3 

substituents for the 

dihalo, haloalkyl, alkoxy, 

ag spire non-aromatic 

group, amine, alkylamine, 

T1 is a C2-C4 optionally substituted alkylene. Exampl s of uitable subtituents for the 

alkylene ’roui represented by T1 inludc halide, alkyl, gem clalkyl. gem dihalo, lialoalkyl. ailmx\ 

haloalkoxy, Spiro cycloalkyl, optionally N-subsbtutcd nitroge cunt 111mg spiro non-aromatic 

heterocyclic gro1ip. xvgeii-:ontiiiiiiflg Spiro ion-iromaiiC lid uoGy Aic group, :unine, alkylltine. 

dialkylamine or hydroxyl 

Each R’4’ is independently selected from -OR"", -SR°, -C O)N(R);’, -C(OR’5, -COflk 

-SO?R, -S(0)R’. -SON(R’6), an optionally subtiWted ni nocylic aryl or hetcioai I group. 51 

Optionally substituted 1110110CyVIIC non-aromalic ictrüccIic group. Suitable substituents for tic 

monocyclic aryl or hete maryl grou and the rnoniocycl Ic non- cr0 i auc hctcrocyc] i c group nepreseitted 

15 
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by R’4 are as provided in the section below describing suitable su stituents for an aryl, heteroaryl, 

and a non-aromatic heterocyclic group, respectively. 

Each R 14 is independently selected from halo, -01-I, -SI-I, -CN, -N0, _N(Ru)7, 

-N(R’6)C(0)R’5, -N(R’6)CO2R’’, -N(R’6)C(0)N(R)2, -OC(0)R’5, -OC(0)N(R ). or 

-N(R)SO2Rt5’. 

Each R’5 is independently hydrogen or a C1.6 aliphatic gror p. 

Each R’ is a C1.6 aliphatic group. 

Each R16 is independently selected from hydrogen, aC1.alphatic group, -CO1R’, SO2R1, 

or -C(0)R", or N(R16) is a monocyclic hereroaryl or a onocycli non-aromatic heterocyclic group. 

[0048] In a preferred embodiment, for compounds of frmul (I), R’ is an optionally substituted 

group selected from a ruonocydic or bicyclic aryl, a rnortoc’die r bicyclic heteroaryl, a monocyclicor
 bicyclic non-aromatic heterocyclic, or a monocyclic or icyclic non-aromatic carbocyclic group, 

and Y is >C(R)-. 

[0049] In another preferred embodiment, a cornpou 

Structural Formula (H) or (HI): 

A4 

R3 

A2 

the invention is represented by 

A4 

3 

NR2 

O A1 

[0050] The values and preferred values for the variabIe in St uctural Formulas (II) and (III) are 

as described above for Structural Formula (F), ’Preferabl 
I

in 1 tructural Formula (II), R1 is an 

optionally substituted group selected from a monocyclic or bicyc lie aryl, a monocyclic Or bicyclic 

heteroaryl, a monocyclic or bicyclic non-aromatic heter cycli , or a monocyclic or bicyclic 

non-aromatic carbocvclic orotip, Alld V is >C( k’  l’ocr;uIk’ ill S;nmctiaI lricii lii. 

Optionally substituted group selected from a monocvchc or hicvclic :uvl. a n1fl1C’. ur lrvcfl 

Iietcroaryl, a monocvclie or bicyclic non all mane laatcr cycli ’, or a monocyclie or bicyclie 

non-aromatic carbocyclic group. 

[0051] It will lac i prceiaival thin certain other cmid::ncnt 

16 
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[0052] In a first preferred embodiment, a compound of hc in 

Formulas (II) and (III), wherein: 

R1 is a monocyclic or bicyclic aryl or heteroaryl group opli 

more substitutable ring carbon atoms with Rl 1. Preferably, R is a 

oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, furanyl, thiophienyl, ir 

tetrazolyl, indolyl, benzotriazolyl, benzothiazolyl, benzimidaoly1, 

benzmorpholinyl or benzpiperazinyl, each optionally substitued at 

carbon atoms with R"; and 

the values and preferred values for R1 and the remainder c 

I(l/ S2)JUO287 

on is represented by Structural 

ally substituted at any one or 

riyl, pyridyL pyrimidyl, 

azolyl, pyrazolyl. pyrollvl, 

izothienyl, benzofuranyl, 

y one or more substitutable ring 

the variables in Structural 

Formulas (II) and (III) are as described above for Structural P X11111., (1). 

[0053] In a second preferred embodiment, a compound of the invention is represented by 

Structural Formulas (II) and (HI), wherein: 

R’ is an optionally substituted monocyclic or bicyclic aryl c r hcteroaiyl group optionally 

substituted at any one or more substitutable ring carbon atorrLq with . Preferably, R’ is a phenyl, 

pyridyl, pyrimidyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, furanyl, thiophienyl, irnidazolyl, 

pyrazolyl, pyrollyl, tetrazolyl, indolyl, benzotriazolyl, benzotl iazol 1, bcnzimidazolyl, benzothienyl, 

benzofuranyl, benzmorpholinyl or benzpiperazinyl, each opti nally substituted at any one or more 

substitutable ring carbon atoms with R’1; 

B is a monocyclic aryl or heteroaryl group or a mono yclic Hycloalkyl group, each optionally 

substituted at any one or more substitutable ring carbon atom. with and 

the values and preferred values for R11, R14, and the rinainler of the variables in Structural 

Formulas (II) and (Ill) are as described above for Structural Frrnul a (I). 

[0054] In a third preferred embodiment, a compound of the invention is represented by Structural 

Formulas (II) and (Ill), wherein: 

R’ is an optionally substituted monocyclic or bicyclic aryl c r heteroaryl group optionally 

substituted at any one or more substitutable ring carbon atoms with Preferably. R1 is a phenyl, 

pyridyl, pyrimidyl. oxazolyl, isoxazolyl, thiazoll. isothiazol . fur nvl, thiophienyl, imidazolvi. 

pyiazolyl, pyrollyl. tetrazolyl, iiidolyl, benzotriazol’;l. hcnzotl iazol ’1. hcnzimcIazo1l. Neiothical. 

henzofuranl. beozmort7hnlinvl Or hcnzniporaznvl. each jti cliv ; 11tituted it in’ :c a: ii:aia 

substitutable ring carbon atoms with R’ 

R2 is C1 -C alkyl or C3-C6 cycloalkyl; 

R3 is a CI -C4 alL vi group; 

R4 is Š(Cit j -B: 

17 
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B is a monocyclic aryl or heteroaryl group or a man cyc] 

substituted at any one or more substitutable ring carbon atoms Wi 

the values and preferred values form. R’’, R’ and the re: 

Formulas (II) and (III) are as described above for Structural Earn 

PC1ŁŁ/ U S20061006287 

cycloalkyl group, each optionally 
RH; and 

:inder of the variables in Structural 

a (I). 

[0055] In a fourth preferred embodiment, a compound a’ the invention is represented by 

Structural Formula (II) or (Ill) wherein: 

R1 is a monocyclic or bicyclic aryl or heteroaryl grot p sub ’tituted with and 

further optionally substituted at any one or nture substitutahi ring ai:bon atoms with R. Preferably, 
Rt is a phenyl, pyridyl, pyrimidyl, oxazoly], isoxazolyl, thiaz lyl, i othiazolyl, furanyl, thiophienyl, 

imidazolyl, pyrazolyl, pyrollyl, tetrazolyl, lndolyl, benzotriaz lyl, enzothiazolyl, benzimidazolyl, 

benzothienyl. benzofuranyl, benamorpholinyl or henzpiperaz’nyl, e- ch substituted with 

-T2-V,T3-M-R’, and each optionally substituted at any one a mor substitutable ring carbon atoms 

with R"; and I 

the values and preferred values for R, M, V,, T, T3, a d the remainder of the variables in 

Structural Formulas (U) and (III) are as described for Structurl For ula (1). M and T2 are preferably 

absent, 

[0056] In a fifth preferred, a compound of the invention s repiesented by Structural Formula (II) 

or (111), wherein: 

R’ is a monocyclic or bicyclic aryl or heteroaryl grou subs ituted with -T2V2-T3-M-R’ and 

further optionally substituted at any one or more substitutable ing c ’ban atoms with R". Preferably, 

R’ is a phenyl, pyridyl, pyrimidyl, oxazolyl, isoxazolyl, thiazoyl, is thiazolyl, furanyl, thiophienyl, 

imidazolyl, pyrazolyl, pyrollyl, tetrazolyl, indolyl, benzotriazoyl, b nzothiazolyt, benzimidazolyi, 

benzothienyl, benzofuranyl, benzmorpholinyl or benzpiperaziyl, ea h substituted \vith 

-T2V2-T3-M-R, and each optionally substituted at any one or more substitutable ring carbon atoms 

with R"; 

B is a monocyclic aryl or heteroaryl group or a monoc chic ycloalkyl group, each optionally 

substituted at any one or more substitutable ring carbon atoms vith 4; and 

the values and preferred values Ihi R. M. V2 T:, T2. I R and the remainder or the 

variables in Structural Formulas (ID and (ill) arc as decrihed r Str It;;!:! FraIl!: I. :)Jl 

re preferably absent. 

[0057] In a sixth pr01!’rrccl, a coinpouitd of the ia\enti:It iii rcpr sealed by Scr;iauriI Fnin;iia Ji 

or (III), wherein: 

18 
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R’ is a monocyclic or bicyclic cry] or heteroaryl group subs 

further optionally substituted at any one or more substitutable irig c 

R’ is a phony!, pyridyl, pyrimidyl, oxazolyl, isoxazolyl, thiazolyl, is 

imidazoly!, pyrazo!yI, pyrollyl, tetrazolyl, indolyl, benzotriazo yl, be 

benzothienyl, beozofuranyl, benzinorpholinyl or bcnipiperavin I en 

-T2-V2-T3-M-R’, and each optionally substituted at any one or note 

with RI’; 

R2 is C,-C2alkyl orC3-C6 cycloalkyl; 

R3 is a C,C4 alkyl group; 

R4 isŠ(CH,).-B; 

B is a monocyclic asyl or heteroaryl group or a monoc clic c 

substituted at any one or more substitutable ring carbon atoms N ith F 

the values and preferred values form, R’’, M, V2, T2, T , 

variables in Structural Formulas (II) and (III) are as described f r Str 

are preferably absent. 

[0058] In a seventh preferred embodiment, a compoun of 

Structural Formula (II) or (Ill), wherein: 

R’ is a monocyclic aryl or hetcroaiyJ group, substituted y -v -R22. ’ilic aryi or lieteroaryl 

group represented by R’ optionally is further substituted at any no or more substitutable carbon 

atoms represented by R"; 

the values and preferred values for V, R11, R22 and the em 

Structural Formulas (II) and (111) are as described for Structural on 

1’CT/US20061006287 

ted with -T2-V2-T3-1vI-R" and 

on atoms with R11. Preferably, 

iazolyl , fu rnyl , thioph icnyh 

othiazolyl. benziinidazolyl. 

tiihsiutuhud with 

tutu tat)! c ring carbon atoms 

cloaikyl group, each optionally 
’t ; and 

and the remainder of the 

Formula (I). M and T2 

[0059] In an eighth preferred embodiment, a compound of 

Structural Formula (II) or (Ill), wherein: 
RL is a monocyclic any] or heteroaryl group, substituted y -V3 

group represented by R’ optionally is further substituted at any o e or 

atoms represented by Rn; 

B is a monocvclic aryl or heteroaryl crrup or a n.ionocc in cvi 

invention is represented by 

r of the variables in 

(I). 

e invention is represented by 

The aryl or heteroaryl 

substitutable carbon 

oalk\’I Ct(i!ip. cacli .pii:iaI] 

substituted at any one or more substhutahlee ninn carbon atoms Aith R and 

the values and preWrred values for V3, R’ l, R and he ic nainder of We variables ii 

Structural Formulas (11) and (Ill) areas detibcd fur SirLielura! J UriflU a I). 

[0060] In a n1wh pre Inured cmhnd men a compound Of 

Structural Formula (II) ci. (lii), whercin: 

19 
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R1 is a monocyclic aryl or heteroaryl group, substit ted b V3 -R22, The aryl or heteroaryl 

group represented by R’ optionally is further substituted at ny on or more substitutable carbon 

atoms represented by R’; 

R2 is Cj-Cz alkyl or C3-C4 cycloalkyl; 

R3 is a CC4 alkyl group; 

R4 is Š(CH) -B; 

B is a monocyclic aryl or heteroaryl group or a moncycIi ’ cycloalkyl group, each optionally 

substituted at any one or more substitutable ring carbon atonjs wit! Rtt; and 

the values and preferred values for in, V3. R’’, R’1, 1 an the remainder of the variables in 

Structural Formulas (H) and (HI) are as described for Structual Formula (I). 

[0061] In a tenth preferred embodiment, a compon 

Structural Formula (11) or (HI), wherein; 

R1 is a monocyclic aryl or heteroaryl group, substitut 

group represented by R’ optionally is further substituted at a 

the invention is represented by 

by -V3-R. ’[lie aryl or lieteroaryl 

)ne or more substitutable carbon 

atoms represented by R"; 

R2 is C1-C2 alkyl or C3-C6 cycloalkyl; 

R3 is a C1C4alkylgroup; 

R 4 is Š(CH,).,-B; 

R22 is an optionally substituted monocyclic non-aromttic Ii terocyclic group; 

B is a monocyclic aryl or heteroaryl group or a rnonotyclic cycloalkyl group, each optionally 

substituted at any one or more substitutable ring carbon atoms with 4; and 

the values and preferred values form, V3. R", R’4 anthe r mainder of the variables in 

Structural Formulas (II) and (III) are as described for StructurJ For tula (I). 

[0062] In the first through the tenth preferred embod mont described directly above, Y in 

Structural Formula (II) is preferably >C(R)-. 

[0063J In yet another preferred embodiment. a cornpourtc of tic; present invem en kepresentcd 

by Structural Formula (EV: 

20 
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(R8 

4 

P( Fit S2O(I(iffl)62t47 

(IV). 

[0064] The values and preferred values for the varia les it Structural Formula (IV) are as 

described above for Structural Formula (I). 

[0065] In an eleventh preferred embodiment, a compoun I of ti e present invention is represented 

by Structural Formula (IV), wherein: 

R2 is Cl-C2 alkyl or C3-C6 cycloalkyl; 

R3 is a Cl-C4 alkyl group; and 

the values and preferred values for the remainder of th vari ibles in Structural Formula (IV) 

are as described above for Structural Formula (I). 

[0066] In still another preferred embodiment, a compoun I of tl e present invention is represented 

by Structural Formula (V) or (Vi): 

1R4 

I I 
O.N.%3 0 N3 

V2ŠT1--R 

O1 IS 

IV 

[0067] The values and preferred values for the variables in S 

as described abovo [or Sli’uctural Formula (T) 

[0068j In a t’vctIi picicricd eml,ocliment. a cOlIIJaoIl1(] of th 

Structural Formula (V) or (VI’, wherein R2 is C -C alkyl or C 

21 
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ŠR 

(VI), 

ciural Formulas (V) and (Vi) arc 
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group; R4 is Š(C1-I2) -B; 13 is a monocyclic aryl or heteroar 

each optionally substituted at any one or more substituta 

values and preferred values for m, R and the remainder 

and (VI) are as described above for Structural Formula (I). 

[0069] In a thirteenth preferred embodiment, a compot 

by Structural Formula (V) or (VI), wherein: 

R2 is C, -C2 alkyl or C3-Q cycloalkyl; 

R3 is a CI-C4 alkyl group; 

R4 is (CH2)m-B; 

B is a monocyclic aryl or heteroaTyl group or a moo 

substituted at any one or more substitutable ring carbon ator 

V2 is a covalent bond or -0-; 

/1 
PC1’/IJS2006/006287 

or a monocyclic cycloalkyl group, 

e carbon atoms with R’4: and the 

I the variables in Structural Formula (V) 

of the present invention is represented 

yc1icycloalkyl group, each optionally 

wjt R’4; 

T3 is C6 is a straight chain alkylene optionally substitute 

carbon atoms with halide, alkyl, gem dialkyl, gem dihalo, hiloa1k 

substituted nitrogen containing Spiro non-aromatic heterocyclic gi 

aromatic heterocyclic group, amine, alkylanune, dialkylamirfe, or 

R’’ is C(0)OR, -C(0)N(R’9)2, -NR9C(0)R°, -Ni’C(( 

-NR19S(0)2R, -NR’9C(0)N(R’9)2, an optionally substitute non 

represented by R20 or an optionally substituted heteroatyl gI’up 0 

C(0)OR", -C(0) N(R)2, an optionally N-substituted tctrazblyl c 

imidazolyl; 

at any one or more substitutable 

Spiro cycloalkyl, optionally N-

oxygen-containing spiro non -

’a", -S(0)2 N(19)2, 

rornatic heterocyclic group 

resented by R21. Preferably, R’ is - 

an optionally N-substituted 

each R18 is independently H or CI -C3 alkyl. Preferably, eah R’8 is independently --Fl, methyl 

or ethyl; 

each R’ is independently C1-C3 alkyl. Preferably, each is independently methyl or ethyl; 

each R’9 is H or alkyl or NIR’92 is a nitrogen-contain ng n n-aromatic heterocyclic group. 

Preferably, each R’9 is independently ŠH, methyl or ethyl; 

R2° is an optionally substituted piperidinonyl, oxazo idiny , oxazolidinonyl, thiazolidinyl, 

tetrahydrofuranyl, tetrahydropyraoyl, thiazolidinyl, tetrahydothio hene, inorpholinyl, 

thiornorpholinyl, iniidazolidiny’l, inaidazolidinonyl, dioxarivi, clioxolanyl. dithiolinvi, pvnolidin\’l. 

pyrrolidinonyl. piperazinvi, or piperdirivi: 

R2’ is an optional]’ substituted furnvl. totraz!’. I. l7olH. ’oŁa.r Fl. :::H/l:], r m 

pyrazolyl, pyridinyl, pyriliBdyl, thiazolvi, thienyl. or unidazolyl; and 

the values and jrcicrrcrl values for in, R’ and the t’main er of tile vauialales in Strueturul 

Formula (V) and (\’l) are as dcsrihed Il3ove for Sirietoni] Iloruieula (ft 

22 
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[0070] in still another preferred embodiment, a compoul d of I 

by Structural Formula (VII): 

(VII). 

. [0071] The values and preferred values for the variub 

described above for Structural Formula (1). 

[0072] In a fourteenth preferred embodiment, a compoun 

by Structural Formula (VII): 

R2 is C  C2 alkyl or C3-C6 cycloalkyl; 

R3 is a CI-C4 alkyl group; 

V2 is a covalent bond or -0-; 

T3 is C1.6 is a straight chain alkylene optionally substit 

carbon atoms with halide, alkyl, gem dialkyl, gem dihalo, halo 

substituted nitrogen containing Spiro non-aromatic heterocyclic 

aromatic heterocyclic group, amine, alkylainine, dialkylamine, 
Rr is -C(0)OR, -C(0)N(R’9)2, -NR’9C(0)R’8, -NR’9( 

_NRI9S(0)2RI2a, -NR19C(0)N(R19)2, an optionally substituted n 

represented by R20 or an optionally substituted heteroaryl grouj 

. C(0)OR", -C(0)N(R’9)2, an optionally N-substituted tetrazoly. 

irnidazolvi; 

each R is independently II or C1-C3alkvl. Prefetobly, 

or ethyl 

each R is independently C1 -C1 alkyl. Preferably, cac 

each R’9 is H or alkyl or N(R°)2 is a nilrogcn-containi 

Preferably, each R 19is independently .-F-I, methyl or ethyl: 

R° is an uiflionallv substituted pipei idinonyl. u.’:azo!I( 

tctrahydrofuraii)1l , tetriihydrupvrariyl thiazol id i nyl tetrahydro 

23 
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present invention is represented 

Structural Formula (VII) are as 

present invention is represented 

any one or more substitutable 

cycloalkyl, optionally N-

grou* oxygen-containing Spiro non-

or hy Iroxyl; 

(0) Rn, -S(0)N(R’9)2, 

an-ar matic heterocyclic group 

repr sented by R21 Preferably, R is - 

or ai optionally N-substituted 

cach R° is iudepondcii;l - I -I. n:cUiv! 

R° is independently methyl or ethyl; 

rornatic heterocyclic group. 

nv!, clxazolldincnvl. hiayolh.I:iivl. 

ioph4nc. morpliol nv!, 

OP 
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thiomorpholinyl, imidazolidinyl, imidazolidinonyl, dioxanyl,diox lanyl, dithiolanyl, pyrrol idinyl, 

pyrrolidinonyl, piperazinyl, or piperidinyl; 

R2’ is an optionally substituted furanyl, teti-azo]yi, oxazolyl, isoxazolyl, oxacliazolyl, pyrrolvl, 

pyrazolyL pyridinvi, pyrimidvi, thicizolyi, thienyl, or imidazolyl; at Cl 

the values and preferred values for the remainder of the va iabies in Structural Formula (V) 

and (VI) are as described above for Structural Formula (I). 

[0073] In a fifteenth preferred embodiment, a compou 

by Structural Formula (VII): 
Ra is C1 -C2 alkyl or C3-C6 cycloalkyl; 

R3 is a C1C4alkyI group; 

V2 is a covalent bond or -0-; 

T3 is C1 is a straight chain alkylene optionally subs 

carbon atoms with halide, alkyl, gem dialkyl, gem dihalo, hr 

substituted nitrogen containing spiro non-aromatic heterocy 

aromatic heterocyclic group, amine, alkylamine, dialkylanait 

R’ is-C(0)OR", -C(0)N(R’9)2, optionally N-substii 

imidazolyl; 

R18 and each Rts arc independentlyŠH, methyl, or et] 

the values and preferred values for the remainder of 

and (VI) areas described above for Structural Formula (I). 

[0074] In another preferred embodiment, a compound a 

Structural Formula (VIII) or (IX): 

I I) 

.1 of qŁte prOSCI) t in Vent ion is rc!.)rcscl ttcd 

uted t any one or more substitutable 

talkyl Spiro cycloalkyl, optionally N-

c gre p. oxygen-containing Spiro mien -

,or h droxyl; 

ed te razolyt or optionally N-substituted 

in Structural Foimul;i (V) 

:e Orcscnt invention is represented by 

(VIII) 

[0075] The values aid preferred values for ilic. ’urishles ill 

are as described above for St rue tijiul Forniu In (1 
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[0076] In a sixteenth preferred embodiment, a conlpou 

by Structural Formula (VIII) or (IX) wherein: R2 is CrC2 all 

group; R4 is Š(CHi)-B; R22 is an optionally substituted moi 

13 is a monocyclic aryl or heteroaryl group or a mOnOC 

substituted at any one or more substitutable ring carbon ato 

values for n, R’4 and the remainder of the variables in St 

described for Structural Formula (I). 

[0077] In a seventeenth preferred embodiment, a 

represented by Structural Formula (VIII) or (IX), wherein: 

R2 is C1-C2alkyl or C3-05 cycloalkyl; 

R3 is a C,C4 alkyl group; 

R4 is (CFI2)mB; 

13 is a monocyc]ic aryl or heteroaryl group or a monc 

. substituted at any one or more substitutable ring carbon aton 

R22 is an optionally substituted cyclohexanyl, oxazol 

tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, tetrahydr 

imidazolidinyl, imidazolidinonyl, dioxanyl, dioxolanyl, dithi 

piperazinyl, isothiazolidinyl S,S, dioxide, or piperidinyl. Prel 

tetrahydrofuranyl, morpholinyl, imidazolidinyl, irnidazolidin 

piperazinyl, or piperidinyl, each optionally substituted at any 

halide, haloalkyl. hydroxyalkyl, -C(0)OR, -C(0)R23, -OC(( 

PCI’.! US20061W16287 

of tI c present invention is represented 

or 3-C6 cycloalkyl; R3 is a C1.C4 alkyl 

YCHC non-aromatic heterncyclic group; 

un Cycloalkyl group, each Opt 011al V 

witl R’4: and the values and preferred 

tura Formulas (VIII) and (IX) are as 

nd of the present invention is 

yclicycloalkyl group, each optionally 

with 

icinyl, 

optionally substituted at any substitutable nitrogen atom with 

C(0)0R, C(0)R23, (CH2)qCO2H, (CH2)qC(0)N(R23), -(C 

(CH2)qC(CH3)2C0N(R23)2; (CH2)qC(C1I3)2CO2R or (CH2 

the values and preferred values for m, q, R’4, P23 and 

Structural Formulas (VIII) and (IX) are as described for Stru 

[00781 In an eighteenth preferred embodiment, a 

represented by Structural Formula (VIII) or (IX). wherein: 

V is absent or ....0: 

R2 is C1-C alkvl or C-C cvcloalkyh 

is a C,C., alkyl urnup; 

R4 is -(CH2)-B; 

yl, i 
LbSti 
[23 

B is a monocvclic arvi Or hcteroaryl gFou 1’ ()I  21 liii uocvc lic 

substituted at any 0111: ui more si.ibstitutahlc rill"cail:oii :ilutid \’tIl 

Ll 2 

ixazolidinonyl, thiazolidinyl, 

morpholinyl, thiomorpholinyl, 

yrrolidinyl, pyrrolidinonyl, 

R22 is oxazolidinyl, thiazolidinyl, 

’rrolidinyl, pyrrolidinonyl, 

’table carbon atom by alkyl, 

r -C(0)N(R23)2, and each 

ialoalkyl, hydroxyalkyl, - 

[(CH3)C0N(R2)2; 

H3)CO2R23; and 

r of the variables in 

1). 

of the present invention is 

:vcloalkyl group, each optionally I; 
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R 22 is on optionally substituted cyclohexanyl, oxazol dinyl 

tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, tetrahydi’ thier 

irnidazolidinyl, imidazolidinonyL dioxanyl, dioxolanyl, dithi boy] 

piperazinyi, isothiazolidinyl S,S, dioxide, or piperidinyl. Ftc ’rabi 

tetrahydrofuranyl, morpholinyl, imidazolidinyl, imidazolidin nyl, 

piperazinyl, or piperidinyl, each optionally substituted at any subst 

halide, haloalkyl, hydroxvalkyl, -C(0)OR, C(0)R22, -OC( )R23. 

optionally substituted at any substitutable nitrogen atom with alkyl 

C(0)0R23, C(0)R23, (Cl-12),1CO2H, (CH2)qC(0)N(R22)2, (C lI2)q( 

(CH2)qC(CH3)2CONR2)2; (CH2)qC(CH3)2CO.R23 or-(CH,qCH( 

the values and preferred values form, q, R14, R23 and he n 

Structural Formulas (Viii) and (IX) are as described for Stoic ural 

In certain preferred embodiments V3 is absent 

Is[0079] In another preferred embodiment, a compound o the 

Structural Formula (X): 

(CH2)m 

N3 

R2 

PCT/US2006/006287 

oxazolidinony!, thiazolidinyl, 

’I, rnorpholinyl, thiotriorpholinyl, 

PY"’°l  idi nyl pyrrolidi nonyl 
22 - R - is oxazolidinyl, thmazoltclinyl, 

yrrolidinyl pyrrolidimionyl 

utable carbon atom by alkyl, 

it -C(0)N(R2),, and each 

haloalkyl, hydroxyalkyl, - 

-I(CIidCON(R"); 

I-l3)CO2R2’3; and 

riainder of the variables in 

ormula (I). 

invention is represented by 

-.,-- v3-

(X). 

Ł wherein he values and preferred values for the variabi s in Structural Formula (X) are as 

described for Structural Formula (0. In certain preferred cnib di meats \T is absent 

[0080] in a nineteenth preferred cnihndimc:.’ iiaii H 

by Structural Forimiula (X) o lie-i cia: 

V is absent or -0-; 

R2 is C1C: alkvl or c1 -C, crcioabkyl; R’ is a C1 C.1ilk> I 

tliiazolidinyl. tetrahvcll’ufLranvl. iiorjh@Jiiivl. 111111 Z()lidi\], fliI(Ii 

pr-m’t’olidinoiiyl, piperarinvi. ta puJeridinel. each optienail’: 511 Stitut: 

26 
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atom by alkyl, halide, haloalkyl, hydroxyalkyl, -C(0)0R23, -C (0)1 

and each optionally substituted at any substitutable nitrogen a am’ 

C(0)0R2a,-C(0)R-2’.. (CH)qC0*H, (CU2)qC(0)N(R2)a, -( H:)q 

(CH2)qC(C113)2CON(R23)2; (CH2)qC(CH3):CO2R23 or-(CH2) CH 

preferred values for m, q, R14, R23 and the remainder of the va iabl 

described for Structural Formula (I). 

[0081] In 
still another preferred embodiment, a compoul d of 

by Structural Formula (XI): 

P4 

(R 
R2 

OT2-V 2T 

(XI). 

wherein the values and preferred values for the varial 

described for Structural Formula (I). 

[0082] In another preferred embodiment, a compound 

Structural Formula (XII): 

R 4 

O. .N, 

in 

the i 

V2 -T -R’ 

PCT/ US2006100628 7 

° 
-OC(0)R23. or -C(0)N(R)2, 

ith alkyl, haloalkyl. hvdroxyalkyl, 
H(Cl)CON(R23)2; 

H3)CO2R2: and the values and 

in Structural Formulas (X) are as 

present invention is rcprcscntcd 

Formula ()) are as 

ent invention is represented by 

(XII). 

wherein the values and preferred values for the variab cs in Structural Formula (XIF are as 

described for Structural Formula (I.) -

[0083]

L 

[0083] In a twentieth oretcooci cmbod:ment a compoite .1 of U a pIcscnt iflVCilOOii i 

by Structural Formula (XII), wherein: 

V2 
is 

a covalent bond or -0-; 

T3 is C_6 is a straight chain alkylene optionally suhsti uted 

carbon atoms with halide.ilkl. gem dialkyl, gem dilialo. ha!aiI’l 

27 

It :i:ty one ui note su.iitutailc 

Spiro cyeloalkyl, ptionill V 
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substituted nitrogen containing spiro non-aromatic hctciocy lic g 

aromatic heterocyclic group, amine, alkylaminØ, dialkylamit a, or 

RY is -C(0)OR", C(0)N(Rt9)2, -NR’9C(0)R°, -Ni ’9C( 

-NW’S(0)R’, NRL9C(0)N(R1x)2, an optionally substitute non 

represented by R° or an optionally substituted heteroaryl grup rt 

each R15 is independently H or C1 -C3 alkyl; 

each Rt is independently C1-C3 alkyl; 

PUT/U S2006/006287 

Oxygen-containing spiro non-

xyl; 

ic heterocyclic group 

ed by R21; 

each R’ is I-I or alkyl or N(R’ is a nitrogen-contai ing on-aromatic heterocyclic group; 

R20 is an optionally substituted pipexidinonyl, oxazo idinyl, oxazolidinonyl, thiazolidinyl, 

tetrahydrofuranyl, tetrahydropyranyl, thiazol idi nyl, tetrahyd thio hene, morpholinyl, 

thiomorpholinyl, imidazolidinyl, imidazolidinonyl, dioxanyl diox lanyl. dithiolanyl, pyrrolidinyl, 

pyrrolidinonyl, piperazinyl, or piperidinyl; and 

R21 is an optionally substituted furanyl, tetrazolyl, o azol 

pyrazolyl, pyridinyl, pyrimidyl, thiazolyl, thienyl, or imidaz lyl; 

and the values and preferred values for the remainde oft 

(XII) are as described for Structural Formula (I). 

[0084] In a twenty-first preferred embodiment, a or 

represented by Structural Formula (Xli), wherein: 

B is a monocyclic aryl or heteroaryl group or a man cy 

substituted at any one or more substitutable ring cai boo atom 

V2 is a covalent bond or -0-; 

T3 is CI,6 is a straight chain alkylene optionally subst tu 

carbon atoms with halide, alkyl, gem dialkyl, gem dihalo, hal r 

" substituted nitrogen containing Spiro non-aromatic heteracyc ic 

aromatic heterocyclic group, amine, alkylaniine, dialkylamin 

R" is -C(0)OR", -C(0)N(R19)2. -NR’9C(0)Rt8, -NR 

-NR19s(0)2R’, -NR19C(0)N(R’9)2, an optionally substituted ni 

represented by R2° or an optionally substituted heteroatyl xro x1: 

C(0)0R3, -C(0)N(k’, opt ionallv N-SLIbsttIuted tctrazol’;i 

each R’ is inc!epOndNltiv I-I or Cl-(’, :iThvl. PrH:hl 

or ethyl; 

isoxazolyl, oxadiazolyl, pyrrolyl, 

variables in Structural Formula 

of the present invention is 

cycloalkyl group, each optionally 

R’4; 

any one or more substitutable 

spiro cycloalkyl, optionally N-

p. oxygen-containing Spiro non-

lroxy] 

’, -S(0)2N(R’9), 

ic heterocyclic group 

led by R - 11 ref crab! v. RV is

opli ’nail A’- b.itiiicd i:o:la,oIyl; 

each R°’ is independently C1 -C3 alkyl. Preferably, en ’Ii R’ is independently methyl, ci ethyl; 

each R’9 is I -I or alkyl or NR’5)2 is a nilrogeu-Łeootiiinino in i-:iotxx:ttie liet r velie f:rr)Lip. 

Preferably, each R° is indepciaiciitlyŠ1-I, methyl. or ethyl: 

28 
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R29 is an optionally substituted piperidinony, oxazolilinyl 

tetrahydrofuranyl, tetrahydropyranyl, thiazolidirtyl, tetrahydro hio1* 

thiomorphalinyl, irnidazolidinyl, imidazobdinonyl, dioxan’l, dioxol 
pyrrolidinonyl, pi peraziriyl, or piperidinyl; and 

R2’ is an optionally substituted furanyl, tetrazolyl, oxa olyl, 
pyrazolyl, pyridinyl, pyrimidyl, thiazolyl, thienyl, or imidazol 1; 
and 

and the values and preferred values for R14 and the 
Formulas (XII) are as described for Structural Formula (1). 

[0085] In another preferred embodiment, a compound o the 
Structural Formula (Xffl’): 

II 

(CH2)m 

2 

I’(I’/ U S20061ffl)628 7 

xazolidinonyl, thiazolidinyl, 

ene, morpholiny!, 

cnyl, di th iolanyl , pyrrolidi nyl 

isoxazolyl, oxadiaxolyl, pyrrolyl, 

r of the variables in Structural 

invention is represented by 

’-I 
EO ’\! 21’3DV V  

(XIII). 

wherein V,, T3, R, R’8, R’° and R’9 are as described for Str ctural Formula (XII), The values 
and preferred values for the remainder of the variables in Structural Formula (X]II) are as described 
for Structural Formula (I). Preferably, R’i’ is -.C(0)0R, -C(0) (R"2 2, optionally N-substituted 
tetrazolyl or optionally N-substituted imidazolyl; and R’3 and e ich R 9 are independentlyŠH, methyl, 
or ethyl. 

[0086] More preferably in Structural Formulas (I)-(XIH), ?, R and R14 are independently, halo, 

C1.3 alkyl, C1.3 haloalkyl, hydroxyl, C alkoxy, C1.3 haloalko cy, -NO,_ -CN. amine, C alkyl amine, 
C1.3 dialkylamine, C hydroxyalkl or C1 aminozWsvl. 

[0087] More preferably in Structural lorrnulas (111D41 \111), R2 and C(0)t\R3R4 are occur, 
Structural Formulas (I) and (11). R cud CC))NRR’ are preferably tic us when Y is  

[0088] Table I below depicts certain cxemplcirv compoun 

[00891 LtLJe I. F_xamsf formula I comnounus 

29 

of (ortriu]a I. 
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[0090] 4. Uses, Formulation and Administration 

[0091] As discussed above, the present invention provide compounds that are useful as 

inhibitors of CRTH2, and thus compounds of the invention re us ful for treating (therapeutically or 

prophylactically) disorders with an inflammatory component and liergic conditions. Compounds of 

the invention can also be used to treat inflammatory disorders an I allergic conditions mediated by 

Th2 cells. eosinophi1, and asophil. 

[0092] Accordingly, m another aspect of the prescot inven ion, accept ahi a 

compr)s!t]ons:rc pro dt!L!, v:hcraiii tlicsc c’ i’Ieenc aomj rice a 1,  ut the cOn puuiCd a described 

herein, and optionally corriprise a pharmaceutically aceeptahi carr Or, adjuvant or vchicle Iii certain 

embodiments, these compositions optionally further conipi cc cit a Cr more additici,il therapeutic 

agents. 

ZE 
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[0093] It will also be appreciated that certain of the co1 In poun 

free form for treatment, or where appropriate, as a pharmtceuti 

According to the present invention, a pharmaceutically aqcepta 

limited to, pharmaceutically acceptable prodrugs, salts, esters, salt 

or derivative which upon administration to 
a 

patient in ned it 

indirectly, a compound as otherwise described herein, or a nttabol 

PCT/US2006/006287 

of present invention can exist in 

y acceptable derivative thereof. 

derivative includes, but it; not 

of such esters, or any other adduct 

capable of providing, directly or 

.e or residue thereof. 

[0094] As used herein, the term pharmaceutically ac eptab c salt’ refers to those salts which 

are, within the scope of sound medical judgement, suitabi for use in Contact with the tissues of 

humans and lower animals without undue toxicity, irritatiot , alle gic response and the like, and are 

commensurate with a reasonable benefit/risk ratio. Pharmac utica ly acceptable salts are well known 

in the art. For example, S. M. Berge ci al., describe pharm ceud ally acceptable salts in detail in J. 

Pharmaceutical Sciences, 1977, 66, 1-19, incorporated herei by reference. Pharmaceutically 

acceptable salts of the compounds of this invention include tose erived from suitable inorganic and 

organic acids and bases. Examples of pharmaceutically ace ptabl , nontoxic acid addition salts are 

salts of an amino group formed with inorganic acids such is by rochloric acid, hydrobromic acid, 

phosphoric acid, sulfuric acid and perchioric acid or with rgani acids such as acetic acid, oxalic 

acid, maleic acid, tartaric acid, citric acid, succinic acid or iialonic acid or by using other methods 

used in the art such as ion exchange. Other pharmaceutically ccep able salts include adipate, alginate, 

aseorbate, aspartate, benzenesulfonate, benzoate, bisu fate, borate, butyratc, camphorate, 

camphorsulfonate, citrate, cyclopentanepropionate, digluc mate, dodecylsul fate, ethanesulfonate, 

formate, fumarate, glucoheptonare, glycerophosphate, gluco ate, hi misulfate, heptanoate, hexanoate, 

hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate laur te, lausyl sulfate, malate, maleate, 

malonate, methanesulfonate, 2-naphthalenesulfonate, nicoti ate, itrate, oleatc, oxalate, palm.itate, 

pamoate, pectinate, persulfate, 3-phenyipropionate, phosphat , pie ate, pivalate, propionate, stearate, 

succinate, sulfate, tartrate, thiocyanate, p-toluenesulfonate, r nclec noate, valerate salts, and the like. 

Salts derived from appropriate bases include alkali metal, alk line artli metal, ammonium and N(C1. 

4alkyl)4 salts. This invention also envisions the quaterriization of an basic nitrogen-containing groups 

. of the compounds disclosed herein. Water or oil-solubleor dspers ble products may be obtained by 

such quaternization. Representative alkali or alkaline 

or,

met 11 salts nc] ode sodium. Ii th mu. 

potassium, calcium. magnesium. and the like. Further phavrnu :eutic dlv acceptable :ilts ;flC]Ltde, svhcn 

appropriate. nontoxic ammonium. quaternarv aninoniun 

counterions such as halide, hydroxide, earhoxylale, suttate, 

and aryl sulfonate. 

[009-9 As described above, the pharmaceutically ac ’epta 

invention additionally camprise a pl;rnavtivll:. acccptabl earn 

used herein, includes an" and all solvents, dilucnts, or other tquid 

etnir:(’ ::;tiaae fcnncd 

juit:itt, lU\\;ctlk’’l still; tli;’ 

Ic cti;pasitian: ot the present 

\L’hieL \vlti,:li, as 

vehicle, dispersion or suspension 
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aids, surface active agents, isotonic agents, thickening o cirn Isifying agents, preservatives, solid 
binders, lubricants and the like, as suited to the parti ular dosage form desired. Remington’s 
Pharmaceutical Sciences, Sixteenth Edition. E. W. Martin (Mac Publishing Co., Easton, Pa., 980) 
discloses various carriers used in formulating pharrnaceutcally acceptable coinposiliotis and Irtiown 
techniques for the preparation thereof. Except insofar as any conventional carrier medium is 
incompatible with the compounds of the invention, such a3 by producing any undesirable biological 
effect or otherwise interacting in a deleterious mann r with any other component(s) of the 
pharmaceutically acceptable composition, its use is coot rnpl ted to be within tile scope of this 
invention. Some examples of materials which can serv as pharmaceutically acceptable carriers 
include, but arc not limited to, ion exchangers, alumina, al mini m stearate, lecithin, serum proteins, 
such as human serum albumin, buffer substances such as p osphates, glycinc. sorbic acid, or 

potassium sorbate, partial glyceride mixtures of saturated ye etable fatty acids, water, salts or 

electrolytes, such as protamine sulfate, diodium hydrogen )hosp tale, potassium hydrogen phosphate, 

sodium chloride, zinc salts, colloidal silica, magnesium tdsilicate, polyvinyl pyriolidone, 

polyactylates, waxes, polyethylene-polyoxypropyleneblok polymers, wool fat, sugars such as 

lactose, glucose and sucrose; starches such as corn starch a d potato starch; cellulose and its 

derivatives such as sodium carboxyrnethyl cellulose, ethyl cellulose and cellulose acetate; powdered 

tragacanth; malt; gelatin; talc; excipients such as cocoa bitter And suppository waxes; oils such as 

peanut oil, cottonseed oil; safflower oil; sesame oil; olive oil; corn oil and soybean oil; glycols; such a 

propylene glycol or polyethylene glycol; esters such as ethyl ole te and ethyl laurate; agar; buffering 

agents such as magnesium hydroxide and aluminum hydroxide; alginic acid; pyrogen-free water; 

isotonic saline; Ringer’s solution; ethyl alcohol, and phospl ate buffer solutions, as well as other non-

toxic compatible lubricants such as sodium lauryl sulfate and magnesium Stearate, as well as coloring 

agents, releasing agents, coating agents, sweetening, flavoring nd perfuming agents, preservatives 

and antioxidants can also be present in the composition, acc)rding to the judgment of the formulator. 

[0096] In another aspect, a method for the treatment of an in ammatory disease or a disease \vitlI 

an inflammatory component is provided comprising a lniini’tering an effective amount of a 

compound, or a pharmaceutical composition thereof to a ubje t in need thereof. Compounds and 

compositions of the invention arc inhibitors of CRTI12, in( thus. without wishlnz to he hound by my 

particular theory. the compounds stid :onlpositioils arc part aulat v U:;CtL:lf0v01 0-i of lcsseniti the 

severity of a disease, condition, or dlsoichir where ictivotioti Or nto:o of CR1112. PCD2 

(including DP activity), Tlt2 cells, eosinophils, and/or basu1 hils is implicated ill the disease. 

condition, or disorder. \Vhcn activation of one or more of C’I’tI , PCD2 (including DP activity), Th2 

cells, eosinophils, and/or basophiihs is implicated in a partcular disease, coiidiIia, or disorder. the. 

disease. condition, or disorder IllitiT also bc to as a C ll Li-nicdiatcd disease’ Or 

symptom Accordingly, in another aspect, the pi ccciii in yOu t iou provides a method for ii eati Oft OF 

62 
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lessening the severity of a disease, condition, or disorder wl era 

PGD2 (including DP activity), Th2 cells, cosinophils, and r I 

state. 

PCl/U S2006/ffl)6287 

on of one or more of CRTU2, 

us is implicated in the disease 

100971 In ocunin clIlbodilucuts ofhe. pleclit illVCI11101 Ili ticLttv0 flhluitut ul 0W Lthtltthh&l 

or pharmaceutically acceptable composition is that amourt effective for treating an inflammatory 

disease or disease with an inflammatory component. In other em odiments, an "effective amount" of 

a compound is an amount which inhibits binding of PGD2 to its receptor CRTH2 and thereby inhibits 

one or more processes mediated by the binding in a subject, for example, the release of 

proinflammatory mediators. An "effective amount" of a compound d can achieve a desired therapeutic 

and/or prophylactic effect, such as an amount which results in the prevention of or a decrease in the 

symptoms associated with an inflammatory disease or a dis.ase nediated by one or more of CRTH2, 

PGD2 (including DP activity), Th2 cells, eosinophils, and bis ,ph is. 

[0098] In one embodiment, the inflammatory diseas is ari allergic condition. Examples of 

allergic conditions for which the disclosed compounds, ph ace tical compositions and methods are 

believed to be particularly effective include atopic dermatitis, allergic rhinitis, rheumatoid arthritis, 

chronic obstructive pulmonary disorder (COPD), COPD xace bations, or allergic asthma. Other 

allergic conditions include systemic anaphylaxis or hypersensitivity responses, drug allergies (e.g., to 

penicillin, cephalosporins), insect sting allergies and clerm toses such as dermatitis, eczema, atopic 

dermatitis, allergic contact dermatitis and urticaria. 

[00991 Examples of diseases with an inflammatorY component for which the disclosed 

compounds, pharmaceutical composition and methods are believed to be particularly effective include 

osteoarthritis, inflammatory bowel disease [e.g., such as ulcerative colitis, Crohn’s disease, ileitis. 

Celiac disease, nontropical Sprue, enteritis, enteropathy associated  with seronegativc arthropathies, 

microscopic or collagenous colitis, eosinophilic gastr enteritis, or pouchitis resulting after 

proctocolectomy, and ileoanal anastomosis] and disorder of the skin [e.g., psoriasis, erythema, 

pruritis, and acne]. 

[00100] Many autoimmune diseases also have an intl immatory component. Examples include 

multiple sclerosis, systemic lupus erythematosus, mya theni gravis, juvenile onset diabetes, 

glomerulonephritis and other nephritides. autoim.mune tlwr iditis Behcet’s disease end graft rejection 

(including allograft rejection or graft-versus -host disease). The intlammatol7 component of these 

disorders is be! ic’:ec.I to bc mediatcd, at least in part. by CR 112. 

[00101] Diseases characterized by repurfusion have an inflat amatory component that is believed 

to be mediated, at least in part by, by CRTH2. Examples include stroke, cardiac ischcmia, and the 

like. The disclosed compounds and compositions also can be used to treat these disorders-

100101
-1
 Other diseases and conditions with ito ill f I’ll nnaatorycOmponent l)Clic\’e.LI 10 he ni("djited 

by C1?.TH2 include mastitis (manmiai-y gland), vittinitis. choIce ’stitis, cholangitis or pehiLliulhhtcills 
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(bile duct and surrounding tissue of the liver), chronic br nchitis, chronic sinusitis, chronic 

inflammatory diseases of the Jung which result in interstitial fibr sir, such as interstitial lung diseascs 

(ILD) (e.g., idiopathic pulmonary fibrosis. or ltD associated with rheumatoid arthritis, oi other 

autoimmune conditions), hypersensitivity pncumonitis. collagen diseases and s:ircoidosis. Yet other 

diseases or conditions with inflammatory components which are mendable to treatment according to 

methods disclosed herein include vasculitis (e.g., ricer tizin , cutaneous, and hypersensitivity 

vasculitis), spondyloarthropathics, scieroderma, atherosele osis, restenosis and mvositis (including 

polymyositis, dermatomyositis), pancreatitis and insulindep nden diabetes mellitus. 

[00103] In a preferred embodiment, the invention rovid s a method of treating asthma 

comprising administering an effective amount of a comp und f general formula I (and subsets 

thereof as described herein) to a subject in need thereof. 

[00104] The compounds and compositions, according to he to thod of the present invention, may 

be administered using any amount and any route of mini tration effective for treating an 

inflammatory disease or allergic condition. The exact am unt r uiied will vary from subject to 

subject, depending on the species, age, and general condi ion f the subject, the severity of the 

infection, the particular agent, its mode of administration and the like. The compounds of the 

invention are preferably formulated in dosage unit form for ase f administration and uniformity of 

dosage. The expression "dosage unit form" as used herein re err to a physically discrete unit of agent 

appropriate for the patient to be treated. It will be uridcrstoo , ho ever, that the total daily usage of 

the compounds and compositions of the present invention wi I be ecided by the attending physician 

within the scope of sound medical judgment. The specific effec ive dose level for any particular 

patient or organism will depend upon a variety of factors inc iding the disorder being treated and the 

severity of the disorder; the activity of the specific conipo nd ei ployed; the specific composition 

employed; the age, body weight, general health, sex and diet Of the atient; the time of administration, 

route of administration, and rate of excretion of the specific c mpo rid employed: the duration of the 

treatment; drugs used in combination or coincidental with th spec’fic compound employed, and like 

factors well known in the medical arts. The term "patien ", as used herein, means an animal, 

preferably a mammal, and most preferably a human. 

[001051 The pharmaceutically acceptable composi tons this nvention can be administered a 

humans and other animals oral]. rei;ta]];. garenter illy, iitt:eeistcntofl’,, intra’.’aginallv, 

intraperitoneally. topically (as by -C"’,’, e It; ’i2 i naeI spoiv. or 

the like, depending on the severity (fl tile. infection bc;itg treat d. In Ccitaill e.nibudinjc.nts, the. 

compounds of the invention may be administered orally or par ’nterr Ily at dosage levels of ahoi.il 0.01 

mg/kg to about 50 mg/kg and prefer oh] v from ah a t I me/H to ’bout 25 mgikg - of 50111 ccl h dv 

s’.’cieht per day. one or mote tine; a day, to oh:o;ti the hoir;d I ;L’r;tpe;lIo cLot. 
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[00106] Liquid dosage forms for oral adminisuatin if 

pharmaceutically acceptable emulsions, microemulsions, solutions 

addition to the active compounds, the liquid dosage forms why cc 

in the art such as, for example, water or other solvents, solibili2 

ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl a 

propylene glycol, I ,3-butylerie glycol, dimcthylformaniide, 

corn, germ, olive, castor, and sesame oils), glycerol, tetrahy 

and fatty acid esters of sorbitan, and mixtures thereof. Bes 

can also include adjuvants such as wetting agents, emulsi 

flavoring, and perfuming agents. 

[00107] Injectable preparations, for example, sterile inj 

PCl/U S2006/006287 

Jude, but are not limited to, 

suspensions, syrups and elixirs. fri 

tain inert diluents commonly used 

ig agents and cmulsjfjers such as 

ate. benzyl alcohol, benzyl benzoate, 

S (ir particular, cottonseed, groundnut, 

afur uryl alcohol, polyethylene glycols 

s in rt diluents, the oral compositions 

ig and suspending agents, sweetening, 

Or oleaginous suspensions 

may be formulated according to the known art using sui able ispersing or wetting agents and 

suspending agents. The sterile injectable preparation may also be a sterile injectable solution, 

suspension or emulsion in a nontoxic parenterally acccptab e dill ent or solvent, for example, as a 

solution in 1,3-butanediol. Among the acceptable vehicles nd sc ivents that may be employed are 

water, Ringer’s solution, U.S.P. and isotonic sodium chiorid so] 

are conventionally employed as a solvent or suspending mcdi iim 

can be employed including synthetic mono- or dig]yceridcs. I I ac 

are used in the preparation of injectables. 

[00108] The injectable formulations can be sterilized, for 

bacterial-retaining filter, or by incorporating sterilizing age 

compositions which can be dissolved or dispersed in sterile att 

prior to use. 

[001091 In order to prolong the effect of a compound of d e pre 

to slow the absorption of the compound from subcutaneous or intl 

accomplished by the use of a liquid suspension of crystalline or an 

solubility. The rate of absorption of the compound then deperIdS U 

In addition, sterile, fixed oils 

this purpose any bland fixed oil 

in, fatty acids such as oleic acid 

mple, by filtration through a 

in the form of sterile solid 

other sterile injectable medium 

ent invention, it is often desirable 

imuscular injection. This may be 

IOUS material with poor water 

its rate of dissolution that, in 

turn, may depend upon crystal size and crystalline form rlterrativcly, delayed absorption of a 

parenterally administered compound form is accomplished by linlvin or snspaiidina rho compound 

in an oil vehicle. Injectable depot terms are iiijde. by foimijir. iiiicruciiiiriulc matrices of the 

compound ill biolcrdal.mIe pul\ilrK triOiill l.Lt’..ji Łl’ci trilL l)iirii(lH i.uut iii H I 

compound to polymer and the natum e ofNic, particular poi mner mployed tire, 1,11C 01 ecu ijrou rid 

release can be controlled. Examples of other biodegradable )olyn cr5 include polv(orthnesters) and 

poly (anhydrides) Depot injectable tollilujatiolls are at so pr p red 11V entr2p1 Ill(- C’01111’00 11d in 

liposomes or micloonlulsiuna lhat rime ecu .p itible v ith triJ\ ti5LiOS. 
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[00110] Compositions for rectal or vaginal administratim arc 

be prepared by mixing the compounds of this invention With 

carriers such as cocoa butter, polyethylene glycol or a supposit 

I’( 171 ’S2000/000287 

preferably suppositories which can 

u table non-irritating cxc ipi en Is or 

’V Wax which are solid at ambient 

temperature but liquid at body temperature and therefore melt ii the rectum or vaginal cavity and 

release the active compound. 

[00111] Solid dosage forms for oral administration Inc! de c 

granules. In such solid dosage forms, the active comp und 

pharmaceutically acceptable excipient or cattier such as sod urn c 

a) fillers or extenders such as starches, lactose, sucrose, glue sc, I 

such as, for example, carboxymethylcellu!ose, alginates, gel tin, 

acacia, c) humectants such as glycerol, d) disintegrating age ts su 

potato or tapioca starch, algirtic acid, certain silicates, and sodi 

agents such as paraffin, f) absorption accelerators such a qua 

.., wetting agents such as, for example, cetyl alcohol and glyc rol s 

kaolin and bentonite clay, and i) lubricants such as talc, cal ium 

polyethylene glycols, sodium lauryl sulfate, and mixtures th roof. 

pills, the dosage form may also comprise buffering agents. 

[00112] Solid compositions of a similar type may also e or 

filled gelatin capsules using such excipients as lactose or mil sug 

polyethylene glycols and the like. The solid dosage forms of h 

granules can be prepared with coatings and shells such as nter 

known in the pharmaceutical formulating art. They may opti naIl 

also be of a composition that they release the active ingredi nt(s) 

part of the intestinal tract, optionally, in a delayed manner. E amr 

can be used include polymeric substances and waxes. Solid omi 

be employed as fillers in soft and hard -filled gelatin capsules 

sugar as well as high molecular weight polethylene glycols as 

[00113] The active compounds can also be in micro 

Liles, tablets, pills, powders, and 

mixed With at least one inert, 

or dicalciurn phosphate and/or 

ito!, and silieic acid, hi binders 

vinylpyrro1idinone, sucrose, and 

as agar--agar, calcium carbonate, 

carbonate, e) solution retarding 

nary ammonium compounds, g) 

mstearate, h) absorbents such as 

arate, magnesium stearate, solid 

the case of capsules, tablets and 

oved as fillers in soft and hard -

as well as high molecular weight 

ets, dragecs, capsules, pills, and 

coatings and other coatings well 

ontain opacifying agents and can 

rtly, or preferentially, in a certain 

of embedding compositions that 

titions of a similar type may also 

tuch excipients as lactose or milk 

ulated form with one or more 

excipients as noted above. The solid dosage forms of tablets. mace .’. capsules. pills. md aranule can 

he prepared with coatings and shells such as rntcric coating.. sIc Sc comit.rollimmg, e.)iItiusrs and oilier 

coatintis well kno’.vn in the phaitnaceutmeid brinulatimu: .m:t. lii sub ’();Id de’ iIi,.s tic  

compound may be admixed with at least one inert diluent s ch a sucrose, lactose or starcin Such 

dosage forms may also comprise, as is normal practice, add  - nal s 

e.g., ta bleti ng lubricants and other tablctimz aids such a ITI goes 

cellulose. In the case of capsules, tablets and pmi1s, the doa :c tic 

agents. They may optionally contain opacityitig agents and an al 
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release the active ingredient(s) only, or preferentially, in a ertain part of the intestinal tract, 

optionally, in a delayed manner. Examples of embedding corn lositions that can be used include 

polymeric substances and waxes. 

[00114] Dosage forms for topical or transdcrmal adn-iin strati n of a compound of this invention 

include Ointments, pastes, creams, lotions, gels, powders, s lutiot s, sprays, inhalants or patches. The 

active component is admixed under sterile conditions with phar itaceutically acceptable carrier and 

any needed preservatives or buffers as may be required. Op ithali lie formulation, car drops, and eye 

drops are also contemplated as being within the scope of this I vention. Additionally, the present 

invention contemplates the use of transdermal patches, whic i hay the added advantage of providing 

controlled delivery of a compound to the body. Such dose e fo ms can be made by dissolving or 

dispensing the compound in the proper medium. Absorptioi enh ncers can also be used to increase 

the flux of the compound across the skin. The rate can e co trolled by either providing a rate 

controlling membrane or by dispersing the compound in a p0 ymer matrix or gel. 

[00115] It will also be appreciated that the compo inds and pharmaceutically acceptable 

compositions of the present invention can be employed in c mbination therapies, that is, the 

compounds and pharmaceutically acceptable compositions an administered concurrently with, 

prior to, or subsequent to, one or more other desired th rape tics or medical procedures. The 

particular combination of therapies (therapeutics or procedu s) to employ in a combination regimen 

will take into account compatibility of the desired tlterape tics ndlor procedures and the desired 

herapeutic effect to be achieved. It will also be appreciated hat tl e therapies employed may achieve 

a desired effect for the same disorder (for example, an in entiv compound may be administered 

concurrently with another agent used to treat the same disord r), o they may achieve different effects 

(e.g., control of any adverse effects). As used herein, addition 1 the apeutic agents which are normally 

administered to treat or prevent a particular disease, or con ition, are known as appropriate for the 

disease, or condition, being treated. 

[00116] For example, compounds of the invention can a so be administered in combination with 

one or more additional therapeutic agents, such as, theo hylli e, 3-adrenergic bronchodilators, 

corticosteroids, antihistamines, antiallergic agents, immuno uppre sive agents (e.g., cyclosporin A. 

FK-06, prednisone, methvlprcdnisolonal. hormones e.g. Omni coriiuotropic hormone (ACTH’). 

cvtokines (e.g., interferons (e.g., IFN1- Ia, JEN16-Ib)) and the ike. 

1001171 The amount of additional therapeutic lecrit p iont in Ire compo.itieir ilr: iaotiti:i 

will be no more than the amount that would normally he ad runs crud in a composition comprising 

that therapeutic agent as the only active agent. Preferably th arm ulit of additional thcraeutic agent 

in the presently disclosed compositions ’,ill range loiti about 50 to 1001T of The rnroI.rrrt norrrralir 

present in a composition comprising that agent as the only the rpeuticallv active agent. 
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[00118] The compounds of this invention or pharmacutica Ily acceptable compositions thereof 

may also be incorporated into cotopositiolis for coatin) imp antablc medical cleviccs, such 

prostheses, artificial valves, vascular gialts, steuts ail eathtcrs. Accordingly. the picsent invclltian, 

in another aspect, includes a composition for Coating an implant "WC device comprising a compound 

of the present invention as described generally above, ant in classes and subclasses herein, and a 

carrier suitable for coating said implantable device. In still an ther aspect, the present invention 

includes an implantable device coated with a composition corn rising a compound of the present 

invention as described generally above, and in classes and s bclas es herein, and a carrier suitable t’or 

coating said implantable device. 

[00119] Another aspect of the invention relates to in ibitin 
I 

CRTH2 activity in a biological 

sample or a patient, which method comprises adniinistc ’ing t the patient, or contacting said 

biological sample with a compound of formula I or a corn ositlo comprising said compound. The 

term "biological sample", as used herein, includes, without Ii iitati n, cell cultures or extracts thereof; 

biopsied material obtained from a mammal or extracts there f; an blood, saliva, urine, feces, semen, 

tears, or other body fluids or extracts thereof. 

[00120] Inhibition of CRTH2 activity in a biological sam Ic is seful for a variety of purposes that 

are known to one of skill in the art. Examples of such purpo es in lude, but are not limited to, blood 

transfusion, organ-transplantation, biological specimen storag , and biological assays 

. 
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EX1ER1MENTALPROCDUP S 

{00121] General. All reactions involving air-sensitive reagen s were performed under a nitrogen 
atmosphere. Reagents were used as received from commcrial suppliers unless otherwise noted, ’f-I 
NIVIR data were recorded using the Bruker UltraSliield 30 MI- zI54mm instrument equipped with 
Bruker B-ACS60 Auto Sampler or the Varian 300 MI- z ins rument. Intermediates and final 
compounds were purified by flash chromatography usins one of the following instruments: 1. 
Biotage 4-channel Quad UV Flash Collector equipped witl a QL ad 1 Pump Module and the Quad 
12/25 Cartridge module, 2. Biotage 12-channel Quad UV "lash Collector equipped with a Quad 3 
Pump Module and a Quad 3 Cartridge module. 3. ISCO omb -flash chromatography instrument. 
LC/MS spectra were obtained using a MicroMass Platform LC (1 henomenx C18 column, 5 micron, 
50x4.6 mm) equipped with a Gilson 215 Liquid Handler. St ndar LC/MS conditions are as follows: 

% A (Water) 95.0 11111 100 LC PL mp Gradient Timetable 
% B (Acetonjtrile) 5.0 
% Ammonium acetate 0.1 The gradient Timetable  contaius 4 entries which are: 
Flow (rrillmin) 2.500 
Stop Time (mins) 18 Time A% 13% C% D% Flow Pressure 
Min Pressure (bar) 0 0.00 95.0 5.0 0.0 0.0 2.500 400 
Max Pressure (bar) 400 2.00 0.0 100. 0.0 0.0 2.500 400 
Oven Temperature Left(°C)  100 3.00 0.0 10OX 0.0 0.0 2.500 400 
Oven Temperature Right(CC) 10.0 3.05 95.0 5.0 0.0 0.0 2.000 400 

LC-MS data were acquired using the "Ammonium 
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[00122] Synthesis of (–)-6s-2-metliy1-1 ,2,3,4-

ester 

[00123] Scheme 1 

SCO,, MeOH 

NO2 

A-i 

0 

M. 
EtCH 

1.12 (g), Pd/C 

-. 0 
NO2 

A-2 

PCT/ US20061006287 

oxylic acid methyl 

K2CO3, KI, ill-c-5 
CH.3CN, 70 C 

0 
CI.AM 

[001241 A round bottom flask with magnetic stirrer was harg d with (2-nitro-phenyl) -acetic acid 

(10.0 g, 55.0 mural) and methanol (70 mL) under an arg n atmosphere. To the resulting yellow 
solution at room temperature was added thionyl chloride (1.1 m.L, 166 mmdl) dropwise via addition 
funnel (Note: Reaction is very exothermic). The Tesultinly reaction mixture was stirred at room 
temperature for 12-18 hours and concentrated in vacua to fford 13.3 g of crude (2-nitro-phenyl)-
acetic acid methyl ester as an orange oil. This material was u ed directly in subsequent reactions. 

[00125] A three-neck round bottom flask with magnetic -stirrer was charged with crude (2-nitro -

phenyl)-acetic acid methyl ester (7.23 g, 37.0 nirnol), potas ium carbonate (46.1 g, 33.3 mmdl), IS -

crown-6 (0.650 g), and potassium iodide (0.650 g) under an ar n atmosphere. To the flask was 

added acetonjtrjle (80 mL) and the mixture heated at 70 °C or one hour. To the reaction was added 

chloroacetone (3.50 mL, 44.0 rnmol) and the reaction stirre I at 7 C under argon for 18-20 hours. 
The reaction was cooled to room temperature and filtered through a pad of celite. The resulting 

filtrate was concentrated in vacua to afford 9.64 g of rude material. Purification via flash 

chromatography (0-40% ethyl acetate / hexanes eluent) yielded 4.74 g of 2-(2-nitro-phenyl)-4-oxo-

pentanoic acid methyl ester (51%). 

[00126] A round bottom flask with magnetic stirrer wa charged with 2-(2-nit.ro-phcnyl)-4-oxo-

pentanoic acid methyl ester (474 e. I 9 I mn:ol) and nnhs dr us etl aool (50 reD. la the icactloil ’as 

Lidded 10% palladium on carbon (0948 g, 2/1% by we ght) ind the icaction stirred at rc’cirrr 

temperature under ahvdre’ieri ii.s truosphere b’allsuru to 1S-20  inurs. Tie FeucIrrrl was iiltercj 

through a pad of celite and the cclitc pad washed with war ii cdi aol. The combined filtrates verc 

concentrated in vacua to afford an off-white colored solid. fliis material was prril’ied vi:I Tsco flash 

system (0-20% ethyl acetate / hexanes) to yield 2.64 p nI’ cis-met iv 1.2.34 Ictr:.l-qrnnrliiie--/. 

carboxylic acid methyl ester as a white solid (6S7). ’l-1-N\IT (C[) I.1,/ 6: 1.24 (dli, ). PF4 1 H. ddl, 
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2.10 - 2.18 (11-I, m), 3.34 - 3.46 (IH, m), 3.74 (31-I, s), 3.94 ( H, 

m), 6.94 - 7.03 (2H, m). MS in/a: 206 (M+1). 

[00127] General Procedure A 

[00128] Scheme 2 

0 
OOMe 

LLCF 

Me 
IPr2NEt, CH2Cl2 

H 

A-a A-4 

Et 
Et ON. 

EDCI, pyridine 

allaCF3 

0 

O OH 

CN 

",Me

 N’ 

A-S 6 

[00129] (–)-trans-2-Methyl-1-(4-trilluoromethyl-benzoyl -I 

carboxylic acid (4-chIoro-phenyl)-ethyl-amide (6) 

[00130] A round bottom flask with magnetic stirrer w s 

tetrahydro-quinoline-4-carboxylic acid methyl ester (556 mg, 2 7 

mL) under an argon atmosphere. Into the reaction was add 6 

(0.61 mL, 4.07 mmol) and NN-diisopropylethylamine (1.20 ii 

stirred at room temperature for 18-20 hours. The reaction a 

containing a saturated sodium bicarbonate solution (15 mL), th n 

mL) and shaken vigorously. The resulting organic layer was 

mL), dried over magnesium sulfate, and filtered. The filtrate ’a 

orange residue (1.359 g). The residue was purified via flash l 

hexanes eluent) to yield cis-2-methyl-1-(4-trifluoromethyl-be 

carboxylic acid methyl ester as a tan -colored solid (990 nw, 97 

[00131] A round bottoin with magrmetmc Stirrer \ U 

/U PClS2006/006287 

6.51 (11-1, dcl), 6.60 - 667 (11-I. 

LiOH (aq) 
MOH / THI 

0rc 

’CI 

CF, 

,4-tetrahydro-quinoline-4- 

with cis-2-methyl-1,2,3.4- 

in methylene chloride (8.00 

romethyl-benzoyl chloride 

mmol). The reaction was 

i-red to a separatory funnel 

with methylene chloride (15 

washed with brine (1 x 20 

itrated in vczcuo to afford an 

tography (20 % ethyl acetate I 

1,2,3 ,4-tetrahydro-quino] ine-4- 

with cis-2-ittcthyl- I -(4- 

trifluoromnethyl_benzo,l)_i 7.e,-4-:ctraIi’dru-ijuiuolinc-4-c ruoxlic aif iii nietlivi ester 9t.t nl(,_ 

imnol) in etrahyclroliran (10.0 mL). Th the reaction was adde a soution of lithium hydroxide (179 

rng, 7.47 mmol) in water (10 rnL), followed by methanol (10 ii L). fhe reaction was stirred at room 

temperature for 18-20 hours under an ar9umm atmosphere. The i-eact.iom was transl’crrccl to ii cepolt r _’FV 

fu iI a nnel and the dst jued to 2 via addition of IN hydrochloric acid. I  11 llliXtLJlC ’.as extracted with 

ethyl acetate (3 x 35 n),t,) and the combined extractions \Vcrc ’x:ishe with brine (11 x 50 niL), dried 
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over magnesium sulfate, and filtered. The filtrate was con 

trifluorometliyl-benzoyl)- 1,2,3 ,4-tetrahydro-qu inoline-4-car 

isomers) as an off-white solid (912 ing, 97%). The m 

subsequent reactions. 

[00132] A round bottom flask with magnetic stir. 

trifluoromethyl-benzoyl)- I ,2,3,4-tetrahydro-quinoline4-carb 

anhydrous pyridine (25.0 mL). To the reaction was added 

mmol), followed by EDCI (833 mg, 4.34 mmol). The reacLii 

an argon atmosphere for 18-20 hours. The reaction was pou 

mL) and extracted with ethyl acetate (3 x 35 mL). The corn! 

(1 x 50 rnL), dried over magnesium sulfate, and filtered. ’1 

afford a brown residue. The residue was purified via sili 

acetate) to yield (–)-trans-2-mcthyl- 1 -(4-trifluorornethylŁ 

carboxylic acid (4-chloi-o-phenyl)..ethyl-arnide (39%). ’H-NI 

1,64 1,74 (m, 1H), 2.49- 2.58 (in, 11-I), 3.59-3.72 (rn, IN), 

6.35- 6.41 (m, IH), 6.74 - 6.84 (m, 211), 6.89 - 6,95 (m, IH), 

7.63 - 7.69 (rn, 211). MS m/z: 501 (M+1). 

[00133] General Procedure B 

[00134] Scheme 3 

0 
OOMe 

c’-’’.IcL 
00Me 

’ OMe 

()??N 
,, 
 Me iPrNEl. CH202 

H .1 - 

A-3 A-7 

Et 

0 OH 
1. (000)2 

U, 
tj 

’ 

H 

OMe 
A-B 7 
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ccl in vciciio to yield 2-methyl- 1 -(4-

c acid (mixture of cis and irons 

was used without purification in 

s charged with 2 -methyl-l-(4
-acid (886 mg, 2.44. mmol) in 

l-p-cbloroanillne (0.410 rnL, 2.95 

stirred at room temperature under 

D a 1:1 mixture. of water/brine (50 

ctractions were washed with brine 

:ate was concentrated in vacua to 

chromatography (hexanes / ethyl 

/1)-i ,2,3,4-teti’ahydro-qui nul ine-4-

Ch) 8: 1.02 (d, 311), 1.12 (t, 311), 

.90 (m, 21-1), 5.03 - 5.14 (m, 111), 

.25 (in, 211), 7.44- 7.52 (in, 21-1), 

(aq) 
uHF 
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[00135) (–)-frans-1-(4-MetIioxy-benzoyl)-2-inethyl-1, 

acid benzyl-ethyl-amide (7) 

[00136] A round bottom flask with magnetic stirrer 

tetrahydro-quinoline-4-carboxylic acid methyl ester (5.42 g, 

under an argon atmosphere at room temperature. 

diisopropylethylamine (11.8 mL, 68 mmol), followed by p-

reaction was stirred at room temperature for 18-20 ho 

bicarbonate (1000 mL), diluted with dichlorornethane (50 in 

organic layer was separated, washed with brine (1 x 100 n 

filtered. The filtrate was concentrated in vacuo to afford an 

added to the residue and the resulting white solid was collec 

(4-methoxy-benzoyl)-2-inethyl- 1,2,3,4-tetrahydro-quinoline-4 

78%). 

[00137] A round bottom flask with magnetic stirrer was cI 

2-methyl-1 ,2,3,4-tetrahydro-quinoline-4-carboxylic acid methl 

tetra.hydrofuran (70 mL). To the reaction was added a solu 

mmol) in water (24 rnL), followed by methanol (24 mL) 

temperature for 18-20 hours under an argon atmosphere. The 

funnel and the pH adjusted to 2 via addition of IN hydrochiori 

ethyl acetate (3 x 35 mL) and the combined extractions were 

over nmgnesium sulfate, and filtered. The filtrate was conc 

roL) added to the resulting residue. The precipitated solid was 

1 -(4-methoxy-bcnzoyl)-2-methyl- 1 ,2,3,4-tetrahydro-quinoiine-

and trans-isomers (2.71 g, 95%). ’H-NIvIIR (d5-DMSO) 6: 1 

1H), 3.76 (s, 311), 3.89 (dd, 111), 4.83 - 4.91 (rn. 11-1), 6.51 (( 

111), 7.11 (ddd, 111), 7.26 -7.35 (rn, 3H). MS rn/a 326 (M+1 

[00138] 1-(4-Methoxy-benzoyl)-2-methyl- 1 ,2,3,4-tetrahyd: 

0
 

6.15 mmol) was suspended in methylene chloride (50 mL). 

added, followed by oxaivi chloride (1-56 g. 1.07 ml., I 

homogeneous on stirring. After 2 bouts, the yellow solution s 

and azeou’oped loluclie. To 1 solution 0  ihe resulting 

methylene chloride (1 mL) was added dii sopropyiethvlamin 

ethyl-benayl-amine (71 rng, 77 uL, 0.523 mmol). The m 

PC’l’/(iS26/006287 

l’o-quino line-4-carboxylic 

:u’gcd with cz.s’’2-incthyi- 1,23,4-

iol) in die hi oro mcii a ne (100 ML) 

he reaction was added iV,N-

chloride (6.31 g, 37 irunol). The 

I poured into saturated sodium 

shaken vigorously. The resulting 

ieii over magnesium sulfate, and 

idue. Diethyl ether (50 mL) was 

suction filtration to afford cis- I - 

ylic acid methyl ester (6.94 g, 

with cis- 1-(4-methoxy-benzoyl)-

(3.00 g. 8.8 inmol) in anhydrous 

lithium hydroxide (423 mg, 18 

reaction was stirred at room 

n was transferred to a separatory 

The mixture was extracted with 

d with brine (1 x 50 mL), dried 

I in vacuo and diethyl ether (50 

:ed via suction filtration to afford 

oxylic acid as a mixture of cis 

311), 1.63 (ddd, lH), 2.94 (ddd, 

6.72 - 6.76 (m, 2H), 6.95 (ddd. 

-qui oline-4-carboxylic acid (2.00 g, 

One drop of dirnethylformamide was 

3 rn nol’. Thc suspension became 

is concentrated under reduced pressure 

icjd hiuride (121) iiig. 341) jiimol ill 

05 uL, 0.349 nimol), followed by 

noire was shaken ovcrninht at room 

temperature. Upon completion, the, reaction was diluted wit. 

sodium bicarbonate (aqueous) and brine. dried over sodium sul ate. I 

the crude amide. Purification by silica gel chromatography eluti’ 

73 

acetate, unshed with saturated 

licred amid concentrated to afford 

svitli a htexante / ethyl acetate 
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gradient) afforded pure (–-trans- I -(4-methoxy-henzoyl)2-m I thy!- 1 ,2,3,4-tetrahydro-quinoline-4-

carboxylic acid benzyl-ethyl-annide (53 mg, 34%). J-I-NIv1(C C1) 8: 0.98 (d, 31-1), 1.13 (t, 31-I), 

1.74 (ddd, 111), 2.52 (ddd, 11-1), 3.62- 3.92 (m, $U), 5,03-5.13 (i 1, lI-I). 6.44 (ci, 111), 672- 6.84 (in, 

4H), 6.86 -6.92 (m, III), 7.19 - 7.23 (m, 21-1), 7.43 -7.54 (m 4H). MS m/z: 443 (11\4-i-1). 

[00139] (–-t7-ans-1-(4-I’s1etIsox3,-ben7.oyl)-2-met1iy1-1,2 3,44 

acid ethyl-(4-trifluoromethyl-plienyl)-amide (1) 

[00140] (–)-tra7is-1--(4-Methoxy-benzoyl)-2-methyi- 1,2, ,4-te 

acid ethyl-(4-tritluoromethyl-phenyl)-umide was made foIl win 

ethyl-(4-trifluoromcthyl-phenyl)-amine for ethyl-bcnzyl-ami ic. 

methyl-i ,2,3,4-tetrahydro-quinoline-4-carboxylic acid eth 1 -(4-

isolated as a mixture of cis and trans isomers. Purification v a HF 

benzoyl)-2-methyl-1 ,2,3 ,4-tetrahydro-quinoline-4-carboxylic aci 

amide. ’H-NMR (CDC1) 8: 0,99 (d, 31-1), 1,15 (t, 3H), 1,71 1.7 

-4.00 (m, 6H), 5.06 -5.12 (m, 1H), 6.47 (d, 11-1), 6.74- 6.91 

(d, 2H). MS m/z: 497 (M’). 

[00141] (-trans-1-[2-(4-Methoxy-phenyl)-acetyl]-2-rn 

carboxylic acid (4-chloro-phenyl).ethyi-aniide (2) 

[00142] ()-trans- 1 -[2-(4-Methoxy-phenyl)-acetyfl-2-mei 

carboxylic acid (4-chloro-phenyl)-ethyl-ainide was made foil 

4-methoxyphenylacetyl chloride for 4-trifluorornethyl-benzo’ 

phenyl)-acetyl] -2-methyl- 1 ,2,3,4-tetrahydro-quinoline-4-carb 

amide was isolated as a mixture of cis and trans isomers. 

(dichloromethane / methanol gradient: 99/1 to 98/2) yiel 

acetyl)-2-mcthy!- 1,2,3 ,4-tctrahydro-quinoline-4-carboxylic 

(24%). ’H-NMR (CDCl) 8: 0.96 (d, 3H), 1.13 (t, 31-1), 1,40 

- 3.70 (m, IH), 3.75 (q, 211), 3.80 (s, 2H), 3.82 (s, 311), 4.98 - 

7.00 -7.23 (m, 51-1), 7.30 (in, 211), 7.45 (d, 211). MS m/z: 411 

liydro-quinolrne-4-carbox3,lic 

hydro-quinoiine-4-carboxylic 

genera! procedure B, substituting 

e crude I -(4-rneihoxy-benzoyl)-2-

ifluoromethyl-phenyl)-arnide was 

C yielded (:Q -trans-1 -(4-niethoxy-

cthyl-(4-trifluorornethyl-phenyl)-

(in, 11-1), 2.53 2.62 (in, lI-I), 3.69 

,7.41(d,2H), 7,51 (d,2H).7.77 

, 

1, 2 3, 4-tetrahydro-quiiioline-4- 

1 2.3,4-tetrahydro-quinoline-4-

i general procedure A, substituting 

I ride. The crude 1-[2-(4-rnethoxy-

i acid (4-chToropheny1)-ethy1- 

Ir fication by flash chromatography 

(+)-n’afls- I -[2-(4-rnethoxy-pheriyl)-
(4-chioro-pheny!)-ethyl-arnide 

0 (m, 11-1), 2.45 - 2.56 (m, 11-1), 3.60 

ni, IH), 6.70 
(ci, 1H), 6.90 (ci, 21:1), 

M+1). 

[00143] (–-fra,zs-2-MethyI-i-(pyriniidine-5-carbonyl)- ,2,3, -tetrahydro-quinoline-4-

carboxvlic acid (4-eliloro-p lie nvl) -et hyl-ainide (3’ 

[00144] (tci-tiaiIs-2-Meth)’l-1 -(pvrimidinc-5-carbonyl)- 1, ,3,4-t’trahydro-quinoiineŁ4-carboxylk: 

acid (4-ehioro-phenvi -e:vl-amide va inacl folIno. IIP.. cci cia] procedure A. rul’siitntiiic 

pyrimidirie-5-carbonyl chloride for 4-trifluororncthyl-benz yl hioride. Pyri]niclinc-5 carbonyl 

chloride was Prepared by reaction of pyrimidine-5carb xylic acid with oxalyl chloride and 

dilTleihylformanhicic in methylene chloride. The crude 2-rn thvl- . (pvri iidincr-5-carboii’:fl- I 13.4-

tetrali3:dro-quinoiinc-4-carhoxylic acid(4-ehI.io.-pIicity])-ctIi]-aini e vas isl.ited as a mixture of ci. 

and trans isomers. Purification by Silica gel chrotnutugrapl y (2 c methanol / mothylenc chloride 

74 
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yielded (–).trans’2..methyl-1-(pyriniidine-5-carbonyl)-1,2,3, -tetra iydro-quinolinc-4-carhoxylic acid 

(4-chloro-phen),-ethy1-amide (44%). ’J-J-NMR (CDCI3) 6: 1.
02 - 1.18 (m, 61-1), 1.65 - 1.75 (m, 1. H), 

2.50- 2.60 (iii, 11-i), 3.60 - 3.70 (m, 1H). 3.80 (q, 2H), 4.98 - .10 (1, 11-1), 6.40 (ci, III), 6,70 (ci. IF!), 

6,90.. 7.00 (m, 214), 7.20 (d, 21-I), 7,50 (d, 21-1), 8.85 (s, 2H), 9 15 (s. 1H). MS mlz: 435/437 (M+1). 

[00145] (–1-trans-4-{EtIiyl-[1 -(4-niethoxy -benzo ill) -2-r 

carbonyl]-amiiio}-benzoic acid methyl ester (4) 

[00146] (t)-trans-4-(Ethyl -fl -(4-mctiioxy-benzovl)-2-m 

carbonyl] -amino) -benzoic acid methyl ester was made folio 

ethylajijino-benzoic acid methyl ester for ethyl-benzyl-am. 

benzoyl)-2-methyl.. 1,2,3 ,4-tetrahydro-quinoline-4-cai’bonyl]-

isolated as a mixture of cis and trails isomers. Purification 

(4-methoxy-benzoyl)-2-methyl-1 ,2,3,4-tetrahydro-quirioline-4 c. 

ester. ’H-NMR (CDCl) & 0.97 (d, 311), 1.19 (t, 31-1), 1.72 - 1 

. 3.78 (m, 411), 3.89 - 3.93 (m, 211), 3.97 (s, 3H), 5.06 - 5.12 ( 
I-I), 7.36 (d, 2H), 7.51 (d, 211), 7.87 (d, 211). MS m/z: 487 (M4,, 

[00147] (–-traits-1-(4-Methoxy-bcnzoyi)-2-methyl-1,2,3 

acid (4-chloro-benzyl)-ethyl-amide (5) 

[00148] (–)-trans- 1-(4-Methoxy-benzoyl)-2-methy]- 1,2,3,4 1 

acid (4-cliloro-benzyl)-ethyl-amide was made following gener 

chiorobenzylamine for ethyl-benzyl-aniine. ’H-NMR (CDCI3, 

611). 1.83 (ddd, 0.4H), 2.03 (ddd, 0.6H), 2,42 - 2.64 (in, 111), 3 

4.28 Cm, 1H, 4.50 - 4,72 (m, 211), 4.99-5.20 (in, 111), 6.49- 7. 

[00149] (–)-trans-1-(4-Methoxy-beuzoyl)-2-rnethyl-1,2,3, 

acid benzylarnide (8) 

11 

,4-tetraliyd ro-quinoline-4-

I-I. .3,4-tetrahydro-quinoli ne-4-

; g neral procedure 13, substituting 4-

T e crude 4-cthyI-[1-(4-methoxy-

110) benzoic acid methyl ester was 

HP C yielded (–)-trans-4- { ethyl-li - 

irbo yl]-amino}-benzoic acid methyl 

1 ( , 11-13, 2.52 - 2,61 (m, 111), 3.71 - 

I , 6.60 (d, 111), 6.75 - 6.90 (m, 5 

459 

ro-quinolirie-4-carboxylic 

lro-quinoline-4-carboxylic 

Jure B, substituting N-ethyl-4-

of rotamers) 6: 1.07- 1,28 (m, 

- .52 (in, 211), 3.75 (s, 3H), 4.07 - 

121-I). MS rn/z: 381 (M+1). 

[00150] (–)-trans- I -(4-Methoxy-benzoyl)-2-rnethyl- 1,2,3,4 tetra 

acid benzylamide was made following general procedure B sub 

benzyl-amine. The crude product was isolated as a mixture of is an 

HPLC yielded (–)-trans- 1-(4-methoxy-benzoyl)-2-methyl- 1,2 3,4-t 

acid benzvlamicic. ’H-NNIR (C13Cli 6: 1.20 (d. 311). 1.81 (dd . 11-1) 

(in, 411), 4.34 - 4.40 (m, 21-1), 4.79 - 4.8$ (m, 111), 5.85 - 5.94 in, 1 

11-I), 6.97- 7.10 :m. fl-1). 7.1$ - 7.24 m. SI!. .\l$ in/Łz 415 –1). 

[00151] (–)-irans-4-(4-{4-[(4-Cliloro-pheiiy!)-cthyl-carbai ioyl] 

qminoline-1-carbon3,1}-phenoxy)-butyi’ic acid ethyl ester (9) 

pheflyl)-ctllyl-carhaliIoVlJ-2-nIetlfll-3,4-(IilIVdro-21-1-qUhl101iJl -1 -c 

acid ethyl ester (10) 

75 

-qninoline-4-carboxylic 

dro-quinoline-4-carboxylic 

itotirig benzylarnine for ethyl -

trans isomers. Purification by 

rahydro-quinoline-4-carboxylic 

2.73 - 2.86 (rn. IH). 3.70 - 37$ 

6.61 - 6.67 (m. 2H), 6.75 (d. 

-nicthyl-3 ,4-clihvd ro-21-1[-

tid

rh) liv I } - I) he noxv - I) utyr i c 
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[00152] (–-trans-1 -(4-Hydroxy-benzoyl)-2-mcthyl-1 ,2,3,4-

acid (4-chloro-phenyl)- ethyl -arnide (585 mg, 1.30 mmol)was 

mL). Potassium carbonate (1.5 g) was added, followed by othy 

P("1/US20061006287 

trahydro-quinoline-4-carboxyl ic 

Jissolved in dimethylformaniidc (20 

4 -bioinobu tyra to (2.53 g, 1,9 niL. 13 

mmol). The reaction was warmed to 90 °C and stirred Ui Ider n trogen overnight. Upon completion, 

the reaction was cooled to room temperature. The solvent layer was decanted and concentrated. The 

residue was dissolved in ethyl acetate. The residual soli s in he reaction flask were washed with 

ethyl acetate and the washings combined with the filtrate thyl cctatc solution. The combined ethyl 

acetate layers were washed with water (3x) and brine, dde over sodium sulfate, filtered, and 

concentrated to afford the crude product. The crude material w s a mixture of cis and trans isomers 

due to racemization under the alkylation conditions. he riixture was purified by silica gel 

chromatography (ethyl acetate/ hexanes gradient) to afford pure 4-trans-4-(4-{4-[(4-chloro-phcnyl)- 

ethyl -carbamoyl]-2 -meth yl-3,4-dihydro-2H-quinoline-1 -car onyl -phenoxy)-butyric acid ethyl ester 

as a foam (88%) and pure (–)-cis-4-(4-{4-.[(4-Chlo o-ph nyl)-ethyl-carbamoylJ-2-methyl-3,4- 

dihydro-2H-qu
 inch 

ne-1
 -carbon 

yl)-phenoxy)-butyric 
acid e hyl e ter. Data for the trans isomer: ’H-

NMR (CDCI3) 6: 0.97 (d, 3H), 1.13 (t, 311), 1.24 (t, 3H), .73 ( dd, 1H), 2.01 - 2.14 (m, 21-1), 2.41 - 

2.59 (in, 311), 3.61 -4.00 (in, 51-1), 4.06 - 4.18 (in, 21-1), 5.0 - 5. 4 (ma, 11-1), 6.44 (d, 111), 6.68 - 6.84 

(in, 4F), 6.89 (dd, IH), 7.16-7.27 (in, 2H), 7,42 -7.51 (m, H). S rn/i: 563 (M-i-1). 

[00153] (–)-frans-1-(4-Methoxy-benzoyl)-2-rncthyl.1, ,3,4-t trahydro-quinoline-4-carbox3,lic 

acid (4-chloro-3-trifluoromethyl-plienyl)-ethyl-amide (11 

[00154] (–)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1 ,2, ,4-te ahydro-quinoline-4-carbuxylic 

acid (4-chloro-3-trifluoromethyl-phenyl)-ethyl-amide was mad following general procedure B, 

substituting ethyl-(4-chloro-3-trifluoromethyl-phenyl)-atnin for yl-benzyl-amine. The crude 1-(4-

methoxy-benzoyl)-2-methyl-1 ,2,3,4-tetratiydro-quinoline-4- ai’bo ylic acid (4-chloro-3-

trifluoromethyl-phenyl)-ethyl-amide was isolated as a inixt re of cis and ti-cozs isomers. Purification 

via HTPLC yielded (–)-trwts-1 -(4-methoxy-benzoyl) 2-methyl -1 .2,3 ,4-tetrahyclro-quinoline-4-

carboxylic acid (4-chloro-3-trifluoromethyl-phenyl)-ethyl-a ide. ’H-NMR (CDCI3) 6: 1.02 (d, 311), 

1.13 (t, 3H), 1.64 - 1.72 (m, 11-1), 2.58 - 2.67 (m, 11-1), 3.59 - 3.6 (m, IN), 176 (s, 3H), 3.85 - 3.97 

S(in, 2H), 5.02 -5.12 (m, IH), 6.49 (d, IH), 6.60 - 6.62 (m, II), 6. 5 (d, 2H), 6.80 - 6.89 (in, 2H). 7.39 

(dd, IH). 7.46-7.51 (iii, 31-1), 7.64 (d. IH) MS ni17,: 531 AI -1), 33 (M-i-?). 

[00155] (–)-ti’ans-1-(4-Met1io.y-beiizovl 1 -2 -methyl- 1,2 3,44 ti’aliydi’u-quiiiuliiii-4-carboxvlic 

add et hvl-,n -tolyl-amide (12) 

[00156] (:L)-1rans-1 -(4-Methoxy-bcnimyi)-2-melhyl- 1,2,3 

acid ethyl-m-tolyl -arnide was made following general procc 

for ethyl-bei]zyl-amine The crude l-(4-n:cthox-be,omvl)-

carboxylic acid ethvl-,u-tnlvi-’:,inidc was isolated IS a IIIjXtLI 

via IIPLC yielded-(d-melhoxy-benzoyi)-

7() 

LI 

-teti ahydmo-qul iolinc-4-carhoxyiic 

nrc , subsi itutine cthyl_m-toly] -amine 

-methyl- 1,2.3,4 tel :iiivdro-qiiinaiine-Łl-

Ł of i.v and hIlls SæiiiO[.i. l’umiiic:ition 

,23.4-tetrihvdroquinoiinc-4-
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carboxylic acid ethyl-in-tolyl-amide. ’FI-NIvIR (CDCI3) 3 

PCT/ (JS20061006287 

(d 3H), 1.15 (1, 31-I), 1.74 - 1.82 (in, 

1H). 2.53 (s, 3H), 2.50 
- 2.59 (rn, 11-I), 3.68 - 3.77 (m, 4H), .85 - 3,91 (m, 21-1), 5.07 5.13 (in, 

11-1),6.44
 (d, IH), 6.78 - 6.93 (in, 5H). 7.08 (hi, 211). 7.22 (d, 2 ), 7. 1 

- 7.54 (rn, 2H) MS ink: 444 

(M+1), 

[00157] (–)-frans-4-(4-{4-[(4-Chloz-o-phenyl)-ethyl-carb moy ]-2-niethyl-3,4-dihydt-o-211-

quinoline-1-carbonyl}-phenoxy)-2,2-dimetliyl-acetic acid (13) and (–)-cis-4-(4-(4-[(4-Chioro-

phenyl)-ethyl-carbanioyl]-2-mcthyl-3,4-dihvdro-2H-quino ic-i carbonyl)-phenoxy)-2,2-

dimethyl-acetic acid (39) 

[00158] (–-trans-4-(4-[4-[(4-Chloro-phenyl)--ethyl-carba oyl]- -niethyl-3,4-dihydro-21-1-

quinoline-1 -carbonyl 
} 

-phenoxy)-2,2-dimethyl -ac etic acid was mad following the proceduics forthe 

synthesis of (–)-irwzs-4-(4-(4-[(4-chloro-phenyl)-ethy -crb moylj-2-methyl-3,4-dihydro-2H-

uino1ine-1 -carbonyl 
) 

-phcnoxy)-butyric acid from (t)Štrans-1 (4-by roxy-benzoyl)-2-inethyl- I ,2 ,3 ,4-

tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl amide. Ethyl -2-brornuisobutyrate was 

substituted for ethyl-4-bromobutyrate. ’H-NMR (CDCI3) 6: .97 
( , 

31-I), 1.12 (1, 3H), 1.54 (s, 3H), 

1.56 (s, 3H), 1.67 - 1.75 (m, 1H), 2,47 
- 2,58 (in. 1M), 3.57 

- 3 73 
( , 

IH), 3.76 - 3.90 (m, 2H), 5.06 - 

5.11 (m, IM, 6.42 (d, 11-I), 6.73 - 6.92 (m, 5H), 7,19 
- 7.28 in, 2 

, 746 (d, 41-1). Cis: ’H-NivliR 

(CDCI3) 6: 1.15 (d, 3 H), 1.24 (t, 3 H), 1,53 (s, 3 H), 1.55 (s, H), .63 1.76 (rn, I H), 2.47 2.58 

(m, 11-I), 3.29 Š3.34 (in. I H), 3.74-3.87 (m, I H), 397-4.14 
( , 

1 I-I), 6.38 (d, lI-I), 6.56 Š6.61 

(in, 211), 685 Š696 (t, I H), 7.07 Š7.21 (in, 5 H), 7.32 (d, 3 M m/z: 536 (M+1). 

[00159] (–)-cis and (–)-frans-i-(4-Methoxy-benz yJ)-2 4-dimethy1-1,2,3,4-tetrahydro-

quinollne-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide 
( 

4) 

[00160) A round bottom flask was charged with 1-( -met oxy-benzoyl)-2-methyl-1,2,3,4-

tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-ethy -ami c in anhydrous Ti-IF (10.0 ml) 

under an argon atmosphere. Into the reaction was added lithiu he amethyldisilazide (2.10 mL of a 

IM THF solution) via syringe. The reaction was stirred at ro in te perature for 30 minutes. Next, 

methyl iodide (0.44 mL, 71 mmol) was added and the macti n sti ed at room temperature for an 

additional 18 hours. The reaction mixture was diluted with wat r (10 mL), transferred to a separatory 

funnel, and extracted with ethyl acetate (3 x 30 rriL). The corn med rganic layers were washed with 

brine (1 x 70 rnL) dried ovcr magnesium su]fate. and Filtered. ha I’i trate was con iLiated in vacin 

to afford a inixiune of (–)-cls and ()-nwis-I-4-incIlIo,sy-bcn oyl)- ,4-dirnethyl. 1 ,2,3,4-tatrahydro-

quinoline-4-cai’boxvlic i:’id t4-chlor-pin’J-cthvl-an:ide a \ellO ..’ cdid 309 inn) containing I - 

(4-inethoxy-benzoyl)-2-niethyl- 1 ,2,3,4-tctrahydro-quinolinc-4-c rbox, 

ethyl-ainide. MS in/z: 477 (M+1). 

[00161] (–)-trwis-1 -(4-f\lcthoxy-benzovl)-2-inethyl-I .2.3,4 tetra 

acid etliyl-(4 Aso prop yl-p lie iivl)-ainidc (J 5) 

77 

ic acid (4-chioro-phenyD-

(11’o- qui 110 liii (’-4-ca i-boxy lie 
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[00162] (–)-.trans- 1-(4-Methoxy-benzoyl)-2-rnethyl- I ,2,3,4-tet ahydro-qu tool inc-4-carboxylic 

acid ethyl-(4-isopropyl -phenyl) -amide was made following gnera1 procedure 13, substituting elhyl-(4-

isopropyl-phenyl)-arnine for ethyl-bcnzyl-amine. The rude 1 -(4-methoxv-bcnzoyl)-2-methyl-

I,2,3,4-tetrahydro-quinoline-4-carboxylic acid ethyl-(4-isoropy1 phcnyl)-amide was isolated as a 

mixture of cis and trans isomers. Purification via HPLC yicciccl 

methyl-1,2,3,4-tetrahydro-quinolitie-,I-carboxylie acid ethyl (4 -is 

(CDCI3) ö: 0.96 (4, 31-1), 1.15 (, 314), 1.28 (4, 61-I), 1.72 - .81 

3.01 (m,1H), 3.64 - 3.73 (rn, 111), 3.75 (s, 311), 3.81 . 3.93 (in, 2[1 

6.69- 6,91 (m, 51-1), 7.17 (d, 21-1), 7.32 (d, 211), 7,52 (d, 211). IS 

[00163] (–-cis-4-(4-{4-[(4-Ch1oro-phenyl)-cthyl-carbn ioyJ 

qulnoline-1-carbonyl}-pheuoxy)-butyric acid (16) and (–) iran 

carbamoyl]-2-niethyl-3,4-dihydro-2H-quinolinc-i-carbon I}-pI 

[001641 (–)-rrans-4-(4-{4-[(4-Chloro-phenyl)-ethyl-caxba oyl 

quinoline-1-carbonyl}-phenoxy)-butyric acid ethyl ester (5 0 rr. 

tetrahydrofuran (15 mL). A solution of lithium hydroxide ( 7 rr 

added. Ethanol was added until the reaction was homogenc us. 

to stir at room temperature overnight. The solution wa coi 

tetrahydrofuran. The resulting aqueous mixture was acidif d 

until pH = 1 - 2. The heterogeneous mixture was irnincdia ly e 

mL). The extracts were combined, washed with brine, d ied 

concentrated. The residue was a mixture of cis and irons isoi icrs. 

purified by ILPLC to afford pure (–)-trans-4-(4-(4-[(4-chloro 

dihydro-2H-quinolirie- 1 -carbonyl ) -phenoxy)-butyric acid 

phenyl)-ethyl-carbamoyl]-2-methyl-3,4-dihydro-2H-quinolin 

The remainder of the mixture was used without further purif 

the trans isomer: ’H-NIvtR (CD30D) 5: 0.97 (d, 3H), 1,12 

211), 2.47 - 2.58 (in, 3H), 3.61 - 3.99 (m, 511), 5.02 - 5.12 (n 

6.75 - 6.83 (in, 2H), 6.85 - 6.92 (m, 111), 7.17 - 7.25 (in, 

(M-’-l). 

[00165] (–)-trai,s-1 -1,4-\Iethoxv-bciizoyl)-2-uietliyl- 1,2, 

acid eth’,l-(4-uitro-plienyl)-uwide (,17) 

[00166] (–)-truus- 1-(4-Methoxy-benzovl)-2-methyl- 1.2.3 

acid ethyl -(4-nitro-phenyl) -amide was made following gen 

)-itiiiis-1 -(4 -tiialhi.xy-benzoyl)-2 - 

piopyl-phenyl)-auiidc. 1I-NMR 

I, 111), 2.50 -2.59 (iii. 111), 2.92 - 

5.04 - 5.14 (11. Ill), 6.43 (4, 111), 

z: 471 (M), 472 (M+1). 

Z-rnethyl-3.4-dihydro-211-

4-(4-{4-[(4-chl(i ro-plienyl)-ethyl-

tnoxy).butyric acid (19) 

2-rnethy1-3.4-d ihydro-2H-

0.923 mmol) was dissolved in 

1.8 mmol) in water (5 mL) was 

resulting solution was allowed 

itrated to remove ethanol and 

concentrated hydrochloric acid 

toted with ethyl acetate (2 x 75 

r sodium sulfate, filtered, and 

portion of the crude residue was 

hen 1)-ethyl-carbamoyl]-2-metliyl-3,4-

md pure (–)-cis-4-(4- 4-[(4-ch1oro-

1 -caj bony]) -phenoxy)-butyrie acid. 

ation in subsequent reactions. Data for 

t, 3 ), 4.73 (ddd, 1H), 2.00 - 2,13 (m, 

111), 6.44 (d, 111), 6.68 - 6.74 (m, 213), 

1), 7. 2 - 7.51 (iii, 41-1). MS m/z: 535 

4-et’ahvdro-juiuoli.ne-4-carhoxylic 

tetrihydro-cuinolinc-4-carhoxylic 

nitro-phenyl)-aniine for ethyl-henzyl-amine. The, crude. 1 (4’i 

Innii tetrahydro-quinoline-4-carbnxylic acid ctii\ -(4-tutin-phciiyl 

and trans ist>nct’s. 1urificalion via 1111k yielded (–)-,iuiis-1 (4 

78 

ccclurc B. .suhstitutino ethvl-(4-

t1]oxv-bcnzcvb-2-Incthvl-1 .2... 

was nIatcd a ’ni.’ilurc of oi.v 

lxy-l.cnz>yl 1 2 a Ihyl 1.2,3.1-
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tetrahydro-quinoline-4-carboxylic acid ethyl-(4-nitro-phcnyl -ami e. H-NMR (CDCI3) 8: 096 (d, 

3H), 1.15 (t, 311), 1.75 1.83 (m, 11-I), 2,48 - 2.57 (in, JH), .65 -3.77 (m, 411), 3.83 3.90 (in. 2H), 

5.05 - 5.15 (m, 111). 6.43 (d, 11-I). 6.74 - 6.81 (m, 311), 6.88 6.91 (in, 211), 7.15 (d, 211), 7.26 - 729 

(m, 2H), 7.52 - 7.55 (m, 214). MS mlz: 474 (M+i). 

[00167] (–)-Era,zs-2-Meth3,1-1-(3-inetliyl-isozazolc-5-cai bony )-1,2,3,4-tetraliydro-quhioline-4-

carboxylic acid (4-chloro-phenyl)-ethyl-amide (13) 

[00168] To a 0.5 M methanolic solution of sodium met oxid (48 mL, 24 mmol) was added a 

solution of nitroetliane (1.7 mL, 24 inmol) in dimetliyi Icetaz dde 8 mL) under a nitrogen 

atmosphere. After the mixture was cooled down to 5 C, acet 1 chl ride (1.7 mL. 24 mmcl) and ethyl 

propionate (2.4 mL, 24 mmcl) were added and the reaction xtu e was stirred at room temperature 

for 20 hours. The reaction mixture was concentrated in va uO a d partitioned between water and 

ethyl acetate. The organic layer was separated and washed w th bri ie, dried over magnesium sulfate, 

and concentrated in vacua to yield an orange oil (3.7 g). T e cr de material was purified by flash 

chromatography (10% ethyl acetate / hexanes) to provide 3- ethyl isoxazole-5-carboxylic acid ethyl 

ester as white crystals (900 mg. 24%). 

[00169] A round bottom flask with magnetic stirrer w s ch ged with 3-iiiethyl-isoxazole-5-

carboxylic acid ethyl ester (900 mg, 5.8 mmcl) in tctrahydr furai (2.0 rnL). To the reaction was 

added a solution of sodium hydroxide (465 mg, 11.6 mmcl) in wate (2 mL), followed by methanol (4 

mL), The reaction was stirred at room temperature for 18 - 2 hour under an argon atmosphere. The 

reaction was transferred to a separatory funnel and the 111 a ustcd to 2 via addition of IN 

hydrochloric acid. The mixture was extracted with ethyl a etate (3 x 35 mL) and the combined 

extractions were washed with brine (1 x 50 mL), dried ove rnag esium sulfate, and filtered. The 

filtrate was concentrated in vacua to yield 3-methyl--isoxazole 5-car oxylic acid as a white solid (660 

mg, 90%). The solid was used without purification in the next reacti n. 

[00170] (–)-trans-2-Methyl-1-(3-inethyl-isoxazole-5-carbo yl)-1 ,2,3,4-tetrahydro-quinoline-4-

%carboxylic acid (4-chloro-phenyl)-ethyl-amide was made foil wing eneral procedure A, substituting 

3-methyl-isoxazole-5-carbonyl chloride for 4-trifluoromethyl benz yl chloride. 3-Methyl-isoxazoic-

5-carbonyl chloride was prepared by reaction of the preforrne 3-rrethyI-isoxazo1e-5-earboxy1ic acid 

with oxalyl chloride and dirnethylforrnarnft]e in methylene chi ride. In addition. only I 2 equivalents 

Of lithium hydroxide were used in the ester hydrolysis s ep. ihe cu_ide 2-methyl- I -t3-methyi-

isoxazoie-5-carbonvfl l234-tctrI\dro-1in-1-.:Tho:yIie aci I 4-ŁcitIoru-Iil-:thel-_itiiimlc 

was isolated as a mixture of c:is and trans isomois. Puriitunlio by silica eI chrunnatouranlmv 

(dichiororneihane / methanol gradient: 99.5/0.5 -> 99/1) 

isoxazole-5 -carbonyt)- 1 2.54- tc:tral iydw-qum not tic --I -carboxyl 

(24) II NM1< 0Dt u 1,02 it 1J) 1 I (d ill 1.40 
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’icld ci (–)-trans-inctliyl. 1 -(3-nieth’l-

cci I (4-chioro-plieiivl)-etltvl-amicle 

1.50 ii. lii). 2J is, 515)2.70 Ł- 2.80 
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(in, IH), 3.40 - 3.52 (in, IFI), 3.80 (q, 21-1), 4.95 5.10 (r 

IR), 6.90 (t, 1H), 7.00 (t, IH), 7.10 (d, 2H), 740 (d, 211). 

[00171) ()-Erans-1-(4-Methox3,-benzoyl)-2-nictbyIi. 

acid et1iyI-4-ini!dazo1-1 -yl-phenyl)-aniide (20) 

[00172] (–)-trans-- 1 -(4-Methoxy-benzoyl)-2-methyl- 1,2 

acid etliyl-(4-inidazol4-yl.phenyl)-aniide was made foil 

ethyl- (4-imidazoi- 1 -yI-phenyl)-amine for ethyl-benzyl-ami 

methyl- I ,2,3,4-tetrahydro-quinoline-4-carboxylic acid e 

isolated as a mixture of cis and trans isomers. Purification 

( 1’II IS2t)i)(/()O627 

1H. 6.35 (d, 11-1), 6.42 (s, 11-1), 6.70 (d, 

nz: 438/440 (Mi1). 

benzoyl)-2-rnethyl- 1,2,3,4-tetrahydro-quinoline-4-carboxyii ac 

amide. ’HN1v1R (CDCI3) & 0.98 (d, 3Ff), 1.15 (t, 311), 1,73 - 1,8 

(bs, 411), 3.84 - 3.98 (m, 211), 5.00 - 5.15 (in, 11-1), 6.45 (d, IH), 

7.32-7.40 (m, 31-1), 7.51 (bs, 4Ff), 7.91 (bs, 114). MS mlz: 4 5 (v 

hydro-quinolirie-4-carbox3lic 

’aliydro-quinoline-4-carboxylic 

general procedure B, substituting 

IC crude 1 -(4-mcthoxy-benzoyl)-2-

imidazol- 1-yl-phenyl)-arnide was 

..0 yielded (–)-tians- 1 (4-rnethoxy-

I ethyl-(4-imidazol-1-yl-plienyl)-

(in, 111), 2.48 - 2.64 (in, 111), 3.75 

73 - 6.89 (in, 511), 7.24 (bs, 1Ff). 

[00173] (–-trans.1-(4-Methoxy.benzoy1)-2-rnethyl-1,2, ,4-te rahydro-quinoline4-carboxyiic 

acid (4-chloro-phenyl)-amide (21) 

[00174] (–-trans-1 -(4-Methoxy-benzoyl)-2-methyl- 1,2,3, -tetr hydro-quinoline.4-carboxylic 

acid (4-chioro-phenyl)-amide was prepared following enera procedure B, substituting 4-

chioroaniline for ethyl-benzyl-amine. ’H-NIvlR (CDC13) 
& 1.18 d, 311), 1.74 

- 1.85 (in, IH), 2.87 

(dcld, 111), 3.73 (s, 3H), 3.82 (dd, 11-1), 4.83 - 4.95 (in, 111), .61 - .67 (in, 21-1), 6.76 (d. 1Ff), 6.99 - 

7.13 (in. 211), 7.14 
- 7.21 (m, 21-1), 7.25 - 7.31 (in, 31-1), 7.36 - 7.4 (in, 211), 7.87 (s, 111). MS roll: 

435 (M+1). 

[00175] (–)-’aizs-1-4-Methoxy-benzo3’1)-2-netiiy1.1,2,3 4-tet aliydro-quino[ine-4-carboxylic 

acid (4-ehloro-3-methyl-phenyl)-ethyl-amide (22) 

[00176] (–-trans- 1-(4-Methoxy-benzoyl)-2-methyl- 1,2,3,4 tetra ydro-quinoline-4-carboxyiic 

acid (4-chloro-3-methyl-phenyl)-ethyl-amide was made folIo log eneral procedure B, substituting 

ethyl-(4-chloro-3-rnethyl-phenyl)-amine for ethyl-benzyi-amirt . Ti e crude 1-(4-rnethoxy-benzoyl)-

2-methyl-i ,2,3,4-tetrahydro-quinollne-4-carboxylic acid (4-chi ro-3- ethyl-phenyl)-ethyl-ainidc was 

isolated as a mixture of cis and trans isomers. Purification via LC yielded (–)-trans-1-(4-methoxv-

ben zovl)-2-rncthy)-1 .2.3,4-tetrahydro-quinoline-4-c’oxylic a id 9 -ch1uw-3-inehvI ŁŁplinvfl-cthv]ŁŁ 

arnide. 114-Nff (CUd3) d; 0.99 (d, 311), 1.14 (t, .31-1), 1.72- .80 (it, lift 2.41 (s. 311). 2.50 
- 2.59 

(to, 111). 3.62 3.73 n, 1 HI, 3.77 (s. 3l1. 3.79 - 3.92 (in. 211). . .07 . . 1$ (in. 111). n.15 (3. 111). 6.74 

- 6.83 (in, 4Ff), 6.88 - 6.93 (m, IH), 7.04 .. 7.06 (in, 11-1), 7.13 (b.. 111), 7.45 (ci. IH). 7.52 ((i. 211). MS 

rn/i: 477 (M). 

100177] (–)-cis-1 -(6-Methcixy-pyi’idi.ue-3-c:u’bonvb-2-nictl 
carboxylic. acid (4-cliloro-pliciiyl)-cthyl-amidc (23) 

80 
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[00178] Same procedure as for the preparation of 

methyL- 1 ,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-ciI oro-

via HPLC afforded (–)-cis-1-(6-mcthoxy-pyridine-3-carbony)-2-r 

4-carboxylic acid (4-chloro-phen),l)-ethyl-arnide (4%) Fl- IVifi 

3H), 1.70 - 1.80 (m, 11-I), 2.45 - 2.55 (111, IH), 3.30 .- 3.40 (d , 1Ff 

4.05 - 4.15 (in, 1R), 4.55 - 4.65 (m, IH), 6.40 (d, 11-1), 6,50 d, 11 

7.20 (m, 4H), 7.35 (d, 2H), 7.70 (s, IH). MS m/z: 464/466 ( +1). 

[00179] (–)-trans-1-(3-Metjioxy-benzoyl)-2-mcthyl-1,2, ,4-ti 

PCl/U S2006/ 106287 

5-methoxy-pyridine-3-carbonyi)-2-

lienyl)-ethyl-arnide. Purification 

thy]-1 ,2.3,4-te.trahydro-quinoline-

(CDCl) 6: 1.10 (ci. 3H. 1.25 (t, 

3.75 - 3.85 (in, 1Ff), 3.90 (s, 3H), 

6.80 (d, IH), 7.00 (t, 11-1), 7.10 - 

uinoline-4-carboxylic 

acid (4-chloro-phenyt)-ethyl-amide (24) 

[00180] (–- trans- 1-(3-Methoxy- ben zoyl)-2-rnethyl-1 .273, -lets hydro-quinoline-4-carboxylic 

acid (4-chloro-phenyl)-ethyl-arnide was made following gene al jr cedure A, substituting 3-methoxy-

benzoyl chloride for 4-ti-ifluoromcthyl-benzoyl chloride. The crude 1-(3-mcthoxy-bcnzoyl)-2-methyl-

1 ,2,3,4-tctrahydro-quinoline-4-carboxylic acid (4-chloro-ph nyl)-ethyl-arnide was isolated as a 

mixture of cis and trans isomers. Purification via HPLC yiel ed ( )-trans-1-(3-methoxy-benzoyl)-2- 

methyl-i ,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-ch oro-p eny1)-ethy1-ariiide (24%) 

NIvLR (CDCI3) & 0.96 (d, 3H), 1.13 (t, 311), 1.71 - 1.80 (m, 1 ), 2 5 - 2.56 (m, IH), 3.58 - 3.65 (m, 

1H), 3.67 (s, 3H), 337 - 3.93 (m, 21’i), 498 - 5.10 (m, 111), .44 - 6.52 (d, 111), 6.70 - 6.74 (d, IH), 

6.76- 6.91 (m, 311), 7.06-7.15 (m, 411), 7.21 (s, IH), 7.41 -7 9 (d 2H). MS mlz: 463 (M+1). 

[00181] (–)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3 4-tet ahydro-quinoline-4-carboxylic 

acid (3,4-dichloro-phenyl)-ethyl-amide (25) 

[00182] (–)-trans- 1-(4-Methoxy-benzoyl)-2-methyl- 1,2,3, -tetr ydro-quinoline-4-carboxylic 

acid (3,4-dichloro-phenyl)-ethyl-amide was made following enera procedure B, substituting ethyl-

(3,4-dichloro-phenyl)-amine for ethyl-benzyl-amine. The c de 1-(4-methoxy-benzoyl)-2-methyl-

1,2,3,4-tetrahydro-quinoline-4-carboxy]ic acid (3,4-dichloro- heny )-ethyl-am.ide was isolated as a 

mixture of cis and trans isomers. Purification via HPLC yiel ed (– -trans-1-(4-methoxy-benzoyi)-2-

methyl-i ,2,3,4-tetrahydro-quinoline-4-carboxylic acid (3,4-di hIOr -phenyl)-ethyl-amide. 11-J-NIvIIR 

(CDC13) & 1.01 (d, 31-1), 1.13 (t, 314), 1.70 - 1.79 (m, IFI), 2. 1 - 2 61 (in, 11-1), 3.59 - 3.70 (in, III), 

3.76 (s, 311), 3.79 - 3.92 (m, 211), 5.06 - 5.13 (m, IH), 6.47 6, 11- , 6,74 - 6.92 (m, 511), 7.13 (d(l. 

111), 7.37 (6, IH), 7.49 (6, 211, 7.56 6. il-I). MS ni/z: 497 (M i-I). 4   

[00183] (–)-tians-1-(4-Mctlioxy-bewzuyl)-2-metlivl-1,2,3, -teti aliydro-quinoli.ne-4-carhoxvlic 

acid diethylauside (26) 

[00184] (–-trans-1-(4-Methoxy-benzoyl)-2-methy1-1 .2,3,4 tetra’
acid diethylamide was made following general procedure I sub 

heuzyl-arnine. ’I-1-NivIR (CDCb) 6: 1 .10 - 1.29 (in, 911). 1 .97 (ddd, 

81 

rio] inc-4-c:irhoxvlic 

ituting die.thvlarninc for cilol-

10. 2.51 (ddcl. 111), S - 
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(m, 411), 4.15 (dd, IH), 5,06 - 5.17 (ni IH), 6.49 (d, 1F1), 6 

7.03 (m, 2H), 7.45 - 7.50 (m, 21-1). MS m,’z: 381 (M+1). 

[00185] (–)-trans-1-(2-Methoxy-benzoyl)-2-niethyl-1,2 

acid (4-ckiloro-pheuyl)-et]I3rl-amide (27) 

[00186] (–)-rrans- 1 -(2-Methoxy-benzoyl)-2-inethy’ 1,2.: 

acid (4-chloro-phenyl)-ethyl -arnide was made following gen 

benzoyl chloride for 4-tritluorornethyl-.benzoyl chloride. Tb 

1,2,3 .4-tetrahydro-quinol ine-4-carboxyl ic acid (4-clil oro-

mixture of dr and Lions isomers. Purification via HPLC vi 

70 - 

methyl- 1,2,3 ,4-tetrahydro-quinoline-4-carboxylic acid (4-c 

m/z: 463 (lvIi-1). 

[00187] (–)-cis-1-[4-(3-Carbamoyl- prop oxy)-benzoyl]-

4-carboxylic acid (4-chloro-phenyl)-ethyl-arnide (28) and 

benzoyl]-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxy 

(31) 

[00188] A mixture of (–)-cis and ircms-4-(4-{4-[(4-ch 

3 ,4-dihydro-2H-quinolinc-1-carbonyl I -phenoxy)-butyric acid 

dimethylformarnide (5 mL). Hydroxybenzotriazole (111 mg 

(283 mg, 382 uL, 2.19 nunol) were added. To the 

azabenzotriazol-1 -yl)-N,N,N’,N’-tetramethyluronium hexaflu 

reaction was allowed to stir at room temperature for 5 niinut 

rumol) was added. The reaction was stirred at room tempe 

mixture was concentrated in vacuo. The resulting residue w 

twice with water. The extracts were washed with saturated 

dried over sodium sulfate, filtered, and concentrated. The 

traits isomers. Purification via silica gel chromatography (i 

afforded pure (–)-tra7zs-1-[4-(3-carbamoyl-propoxy)-benzoyl 

40 4-carboxylic acid (4-chloro-phenyl)-ethyl-amide (86%) as 

propoxy)-benzoyl]-2-methyl- I.2,3 ,4-tctrahyclro-quinoli ne -4-c 

amide. Data for the trots sorncr: ’11-IN-MR (CL)C13) 3: 0. 
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p.75 (in, 21-1), 6,82 (cicid, 11-1), 6.90 - 

hydro-quinoliiie-4-cai’boxylic 

liydro-quiuoline-4-carboxylic 

:cdure A, substituting 2-methoxy-

1 -(2-methoxy-bcnzoyl )-2- methyl - 

thyl-amide was isolated as a 

)-t,’ans- 1 -(2-methoxy-benzo),l)-2-

ienyl)-et!iyl-ainidc (12%). MS 

-1 ,2,3,4-tetrahydro-quinoline-

-1-[4-(3-carbamoyl-propoxy)-

(4-chloro-phenyl)-etliyl-amide 

yl)-ethyl-carbarnoyl]-2-inethyl-

0.548 nimol) was dissolved in 

rnrnol) and diisopropylethylamine 

ing reaction was added 0-(-7-

sphate (313 mg, 0.82 mmol). The 

arnrnonium chloride (60 nig, 1.07 

overnight. Upon completion, the 

olved in ethyl acetate and washed 

us sodium bicarbonate and brine, 

was a ntixture of cis and 

ne chloride / methanol gradient) 

-m thyl-1 ,2,3,4-tetrahydro-quinoline-

I a pure (–..cis- 1- [4-(3-carbamoyl-

ox\ hr acid (4-chlnro-phenyl) ethyl -

d, Jl), 1.11 i, 211). 1.72 (ddd. llfl, 

2.03 - 2.13 (m, 211). 2.3.1 241 (in. 211,1. 252 (ddd. I11,3.) . 325 itt. 11 1), 3.T . ) ni Sib. 

3.91 -3.97 (m, 2H), 5.00 - 5.10 (m, 111), 5.47 (bi s, 11-1), 5.72(br s, fl-f), 6.44 (d, Ill), 6.68 - 6.82 (m, 

4H), 6.88 (dd, IH), 7.16 - 7.22 (m, 2H), 7.43 - 7.50 (in, 41-I). t1S in/.: 534 (M+l). 

1,00189] (–)-/raizs-(3-Diethylaniiiio-pyrai.ul- 1 -yl)-[ 1-(4-

tetrah3,dro-quiiioliii-4-1 l-llletlIaIlOflC (29) 

82 
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[00190] (–-tiazs-(3-Diethy1amino-pyrazol- 1-yl)-f 1 -(4- thox -bcnzoyl)-2-mcthyl- 12,3,4-

tetrahydro-quinolin-4-yl].-methanone was prepared followin gene al procedure B, substituting N,N-

diethyl-lII-pyrazol-3-arnine for ethyl-benzyl-amine. Pwific lion y FIN -C yielded pure (–)-t,’ans-(3- 

diethylainino-pyraxol- 1-yl)-[1-(4-mcihoxy-bcnzoyfl-2-mcthy -1,2, ,4-tetrahyrlro-quinolin-4.-yl]- 

methanone. H-NMR (CDCI3) 6: 1.15 - 1,31 (in, 911). 2.0 1 (ddc, IH), 2.75 - 2.86 (in, 111), 3.33 - 

3.43 (m, 41-1), 3.74 (s, 31-1), 5.00- 5.13 (in, 2H), 5.96 (d, 111I), 6.50 6.56 (m. 11-I), 6.67 - 6.73 (in, 21-1), 

6.87 (ddd, 1H), 6.97 (ddd, IH), 7.28 (dcl, 11-1), 7.37 - 7.44 (m, 2 ), 8.05 (d, 11-1). MS mlz = 447 

(M+1). 

[00191] (t)-trans-1-(6-Methoxy-pyrkdine-3-carbonyl)-2 meti yl-1 ,2,3,4-tetraliydro-quinolinc-

4-carboxylic acid (4-chloro-phenyl)-ethyl-amide (30) 

[00192] A round bottom flask with magnetic stirrer was c arged with cis-2-methyl-1,2,3,4-

tetrahydro-quinoline-4-carboxylic acid methyl ester (400 mg, 1.95 nol) in methylene chloride (4.00 

mL) under a nitrogen atmosphere. Into the reaction was add !d 6- hloronicotinoyl chloride (480 mg, 

2.73 mmol) and NN-diisopropylerhy!amine (0.95 mL, 5.46 mmo) via syringe. The reaction was 

stirred at room temperature for 18 - 20 hours. The reactior was transferred to a separatory funnel 

containing a saturated sodium bicarbonate solution (15 mL), t en d luted with methylenc chloride (15 

mL) and shaken vigorously. The resulting organic layer wa 3 sep ated, washed with brine (1 x 20 

mL), dried over magnesium sulfate, and filtered. The filtrate was oncentrated in vaciio to afford an 

orange residue (800 mg). The residue was purified via I ash ’romatography (I % methanol / 

methylene chloride) to yield cis- I -(6-chioro-pyridine- -carb nyl)-2-mcthyl- 1 ,2,3,4-tetrahydro-

quinoline-4-carboxylic acid methyl ester as a yellow solid (63 mg, 4%). 

[00193] To a solution of cis-1-(6-chloro-pyridine- -camb nyl)-2-methyl-1,2,3,4-tetrahydxo.. 

quinoline-4-carboxylic acid methyl ester (620 mg, 1.8 mmol) in et ylerie glycol dimethyl ether (6.00 

mL) was added at 0 ’C a SM solution of sodium methoxide in me hand (3.3 ml., 16.2 rnmol). The 

reaction mixture was stirred at room temperature for 20 hours The reaction mixture was acidified to 

pH 1 by addition of aqueous IN hydrochloric acid and extract d wi h ethyl acetate. The organic layer 

was washed with brine, dried over magnesium sulfate, and fi tered. The filtrate was concentrated in 

i’acuo to yield 1 -(6-methoxy-pyridine-3-carbonyl)-2 meth 1-1,2,3 ,4-tetmahydro-quinolirie-4-

carboxyiic acid (190 mg. 32%). 

[00194] A round bottom flash with naunetic stirrer was harg ci with I 

carbonyl)-2-metliyl- 1 .2,$.-t-Ictralivdru-1 ti.liric--t-’irI x’;!ie icid bU ni, U.S 111111oh ni ardivliuiis 

pyridine (1.5 inL). To the reaction was added N-ethyl-p-chlor anilit e,(185  mg, 1.19 mmcd), followed 

by EDCI (156 mg, 0.82 mmol). The reaction was stirred at ro m temperature under an argon 

atmosphere for 18 - 20 hours. The reaction was poured into vater and extracted with ethyl acclatc. 

Tue organic layer ’’as sv:tshwl with brine, dried o’er llaCnesiI.I ci sulfite, and filtcrcd. The filtrate 

concentrated in i’aciw to alford a yellow oil (350 mg) The cm de n aterial was purified via silica gel 

83 
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chromatography (1 % methanol / methylene chloride) fo lo 

rnethoxy-pyridine-3-carbonyl)-2-methyl- 1,2,3 ,4-tetrahydro u 

phenyl)-ethyl-arnide (14%). H-NIvIIR (CDCI3) 8: 1.05 (d, Mi 

- 2.60 (in, 1H), 3.60 - 3.70 (m, 111), 3.80 (q, 211), 3.95 (s. 3 i) 

(d, IH), 6.75 (d, 1H), 6.85 - 7.00 (rn, 2H), 7.20 (m. 2H), 7. 0 

m/z: 464/466 (M+1). 

P(’l’IUS2006/006287 

by 1-IPLC to yield (:0-trans-1-(6-

ine-4-carboxylic acid (4-chioro-

113 (t, 31-1), 1.65 - 1.75 On, 111), 2.50 

-5.10 (rn 11-1). 6.50 (d, 11-I), 6.60 

(d,2H), 7.75 (d,IR), 8.40 (s, 1U). MS 

[00195] (–)-traits-1-(4-Hydroxy-benzoyl)-2-rnethyl-1, ,3.4-t traliydro-guinoline-4-carboxylic 
acid (4-chloro-phenyl)-ethyl-amide (32) 

[00196] (–-Irans-1-(4-Methoxy-benzoyI)-2-methyl-1,2, ,4-te rahvdro-quinoline-4-carboxylic 
acid (4-chloro-phenyl)-ethyl-amide (1.067 g, 2.30 mmcl) was dissolved in methylene chloride (20 
niL). The solution was cooled to 0 C. Boron tribrornide 1.15 , 0.436 mL, 4.61 mmcl) was added 
via syringe. The reaction was warmed to room temperatu e and stirred. Two additional aliquots of 
boron tribromide (0.220 uL each) were added at one hour at d twc hours. The reaction was stirred for 
one hour after the second additional aliquot of boron tribr mide was added. Upon completion, the 
reaction was slowly dripped into an aqueous sodium hydroxii e solution (50 rnL of 6M). The 
resulting emulsion was extracted with ethyl acetate (2 x 100 ). The extracts were combined, 
washed with water and brine, dried over sodium sulfate, filt red and concentrated. The crude residue 
was purified by silica gel chromatography (ethyl acetate/he anes adient) to afford pure. (–)-traris-1.. 
(4-hydroxy-benzoyl)-1 ,2,3,4-tetrahydro-quinolinc-4-carbox) lic acid (4-chloro-pf)enyl)-ethyl-ainide 

(91 %). ’H-NMR(CDC13) 8:0.97 (d, 3H), 1.13 (t, 3H), 134 (d d. IH), 2.51 (ddd, IH), 3.64-3.90 

(mu, 3H), 5.02 - 5.13 (m, 11-1), 6.43 (d, IH), 6.55 - 6.61 (in, 2H), .77 - 6.84 (m, 21-1), 6.85 - 6.93 (rn, 
1H), 7.17 -7.22 (m, 21-1), 7.33 -7.39 (m, 21-1), 7.43 - 7.49 (m, 21-I). MS rn/i: 477 (M-i-1). 

[001971 (–)-1-(4-Methoxy-benzoyJ)-1,2,34-tetrahydro gui 

phenyl)-ethyl-amide (33) 

[00198] Step 1. (–)-1,2,3,4-Tetrahydro-quinoline-4-carb xyl 

[00199] Quinoline-4-carboxylic acid (580 mg, 3.35 mm I) 

hydroxide solution (1 M, 10 rnL). Nickel/aluminum amal am 

hours. The heterogeneous mixture was stirred at room tempera 

the reaction was filtered through Cclitef  and washed with chvl 

was adjusted with concentrated hydrochloric acid to 4-5. Solid 

lic acid (4-cliloro-

acid. 

dissolved in an 
aqueous potassium 

g) was added in portions over 1.5 

me for 48 hours. Upon completion, 

ate. The p11 of the layvl  

turn chiortde was added until the 

aqueou.s layer was:aturatcd. The ethyl acetate kivel, was 1ar:iteh. Ilk’ aqucwis pht:.c \\:u e’:tiacicd 

with ethyl acetate. The extracts were combined, washed with minimal brine, dried over sodium 

sulfate, filtered, and concentrated. I ,2,3,4-Tetrahydro-quin 
)line-4-carboxylic acid was used without 

further purification (389 tug, 66%). ’H-NMR (CDCh) 8: .95 - 2.08 (m, 11-1), 2.22 - ..37 (ill. Ill). 

23 334 On, 11) 2 30 340 in lii) 71) 64 lilt 0 6 d 11-h 669 (dd. WI 7.07 (44 liii 

7.17 (d, 1H). MS m/z: 178  

84 
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[00200] Step 2. (–)- I -(4-Methoxy-benzoyl)- 1,2,3 ,4-tetrah dio-q ino1ine4-carhoxylic acid. 

[00201] 1,2,3,4-Tetrahydro-quinoline-4-carboxylic acid 
( 

05 
i g, 1.89 mmol) was dissolved in 

anhydrous tetrahydrofuran (10 mL). Anisoyl chloride (644 
i g, 3. 8 mmol) was added followed by 

diisopropylethylamine (733 mg, 1.01 mL, 15.67 mmol). The acti n was stirred at room temperature 

for 7 days. The mixture was concentrated and partitioned bet cen hioroform and sodium hydroxide 

(1 M, aqueous). The chloroform extract was set aside. he ac ucous phase was acidified with 

concentrated hydrochloric acid (pH 3-4). The aqueous pha e was then extracted with ethyl acetate 

(three times). The combined extracts were washed with brine, dried over sodium sulfate, filtered, and 

concentrated. The etude product was used without further purni cati n. MS m/z: 312 (M+1). 

[00202] Step 3. (–)-I-(4-Methoxy-bcnzoyl)-1,2,3,4-tetrsi ydro- uinoline-4--carboxylic acid (4-

chloro-phenyl) -ethyl -’amide. 

[002031 1 -(4-Methoxy-benzoyl)-1 ,2,3 ,4-tetrahydro-quinolii e-4-c boxylic acid (approx. 1.47 

mmol) was suspended in methylene chloride (10 mL) to whic one drop of dimethylformamide was 

added. Oxalyl chloride (375 mg, 275 uL, 2.95 nuriol) wa add d. Vigorous bubbling ensued, 

followed by dissolution of the starting material. After stirrin for hours at room temperature, the 

yellow solution was concentrated and azeotropecl with toluene o re eve excess oxalyl chloride. The 

resulting acid chloride solution was dissolved in methylene chi ride 10 mL). Diisopropylethylamine 

(569 mg, 768 uL, 4.41 mmol) was added, followed by 4-chior -N-et ylaniline (457 ing. 2.93 mmol). 

The mixture was stirred at room temperature overnight. The cacti a was poured into ethyl acetate 

and washed with water and brine. The combined organics w re dri d over sodium sulfate, filtered 

and concentrated. The crude residue was purified by silica gel c rornatography (ethyl acetate / 

hexanes gradient) to afford (–)-i -(4-methoxy-benzoyl)- 1,2,3 ,4-t trah dro-quinelinc-4-carboxylic acid 

(4-chloro-phenyl)-ethyl-amide (193 mg) as a foam. ’H-NMR C DCl 8: 1.17 (t, 3H), 2.06 2.26 (m, 

21-1), 3.57 - 3.70 (rn, 2H), 3.73 
- 3.87 (m, 5H), 4,02 (cld, 111), 6 52 (d 11-1), 6.66 - 6.74 (ni, 2H), 6,84 

(ddd, 1H), 6.93 - 7,06 (m, 2H), 7.17 - 7.24 (m, 211), 7.37 - 7.43 
( , 

2 . MS mlz: 449 (M+1). 

[00204] (–)-trans-1-(4-Metlioxy-benzoyl)-2-methyl-1,2,3,4 tetra ydro-quinoline-4-carboxylic 

acid ethyl-(4-ethyl-phenyl)-amlde (34) 

[00205] (–-trwis-1 -(4-Methoxy-benzoyl)-.2-meth yl-1 ,2,3 ,4-t trah to-quinoline-4-carboxylic 

acid ethyl-(4-ethvl-phenyl)-amide was prepared following geiicr il pro ethire B. subsfituung erhvl-(4-

ethyl-phenyl)-amine for ethyl -benzyl-aniitie. H-NMR (CDCl) : 0.15 (d, 31-1), 1.13 (t, 311), 1.26 (1, 

3H), 1.76 rddd. IlL, 2.52 ((dd. 111). 2.69 q, 211. 3.63 - 377 4 ). 3+0 - 3.02  

5.13 (in, 11-1), 6.42 (d, 111), 6.70 - 6,91 (m, 31-1). 7.13 
- 7.19 (m, 1-1). T25 7.32 (iii. 211), 7.47 - 7.55 

(en, 21-1). MS m/z: 457 (M+1). 

[00206] (–)-/raiis- l-(4-l\Iethoxv-henzos1)-2-inethvl-1.2,3.4- dm1 vdro-quinolinc-4-carlmx’lic 

acid etli l-(5-methyI-isoxaoI-3-yI)-atuic1e (35) 

85 
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[00207] (–-zrans-1-(4-Mcthoxy-bcnzoyJ)-2-rnethyJ-1,2, ,4-te ’ahydro-quinoline-4-carboxylic 

acid ethyl- (5-methyl-isoxazol-3-yl)-amide was prepared fol owin general procedure B, substituting 

N-cthy1-5-rnethylisoxazol-3-aniinc for ethyl-benyl-amine. The crude product was isolated as a 

mixture of cis arid trans isomers. Purification by 1-IPLC yi lded –)-trans- I -(4-InelhOx\’-bcnzoyl)Ł-2-

methyi-1,2,3,4-tetrahydro-quinoline-4-carboxylie acid cth 1-(5- ethyl-isoxazol-3-yl)-amide. 1-I-

NMR (CDCI3) 8: 1.04- 1.30 (in, 6H), 1.84- 1.98 (m, IFI), .45( r s, 3H), 2,54 - 2,65 (in, 11-I), 3.64 - 

3.85 (in, 511), 4.30 (dd, 111), 4.99 - 5.13 (m, 111), 5,96 (hr s, IH), 6.49 (d, 11-I), 670 .. 6.77 (in, 211). 

6.83 (br dd, 111), 6.87- 7.03 (in, 211), 7.42 - 7.50 (m, 2U). S nil = 434 (M+1). 

[00208] (–)-t7-ans-1-(4-IVlethoxy-benzoyl)-2-melhyi-1,2, ,4-te rahydro-quinoliiie-4-carboxylic 

acid methyl-phenyl-amide (36) 

[002091 (–-trans-1-(4-Methoxy-benzoyi)-2-methyl-1 ,2,3 4-tetr ydro-quirioline-4-carboxviic 

acid methyl-phenyl-amide was made following general proce ure , substituting N-methyl -aniline for 

ethyl-benzyl-amine. The crude I -(4-methoxy-benzoyl)- -met yl-1 ,2,3,4-tetrahydro-quinoiinc-4-

carboxylic acid methyl-phenyl-amide was isolated as a mixt e of is and trans isomers. Purification 

via I-IPLC yielded (–)-trans-1 -(4-methoxy-benzoyi)- -met yl-1 ,2,3,4-tetrahydro-quinoline-4-

carboxylic acid methyl-phenyl-amide. ’H-NIvlR (CDC13) 8: .96 ( , 3H), 1.75 - 1.83 (in, 111), 2.51 - 

2.60 (m, 1H). 3.34 (s, 311), 3.77 (s, 311), 3.92 - 3,98 (in, 111), .07 - 5.12 (m, JH), 6,44 (d, 1H), 6.75 - 

6.92 (m, 511), 7.29 - 7.39 (m, 211), 7.38 - 7.54 Cm, 51’I). MS z: 41 (M). 

[002103 (–)-trans-1-(4-Mcthoxy-benzoyl)-2-methyl-1,2,. ,4-tet ahydro-quinoline-4-carboxylic 

acid (3-chloro-4-metbyl-phenyl)-ethyl-arnide (37) 

[00211] (–)-rrans- 1-(4-Methoxy-benzoyl)-2-methyl- 1,2,3, -tetr hydro-quinolinc-4-carboxylic 

acid (3-chloro-4-methyl-phenyl)-ethyl-annide was made foil ing eneral procedure B. substituting 

ethyl -(3 -chi oro-4 -methyl -phenyl) -amine for ethyl-benzyl-ami e. he crude 1 -(4-methoxy-benzoyl)-

2-methyl-I .2,3 ,4-teti’ahydro-quinoline-4-carboxylic acid (3-c loro- -methyl-phenyl) -ethyl -amide was 

isolated as a mixture of cis and trans isomers. Purification via HPL yielded (–)-rrans-1-(4-methoxy-

benzoyl)-2-methyl-1 ,2,3,4-tetrahydro-quinoline-4-carboxylic cid 3 -chloro-4-methyl-phenyl) -ethyl-

amide. ’f{-NMR (CDCJ3) 8: 0.99 (d, 3H), 1.14 (t, 3F1), 1.74 1,82 (in, 111), 2.44 (s, 31-I), 2.49 - 2.59 

(i-n, 111), 3.65 -3.72 (in, IH), 3.77 (s, 311), 3.80 - 3.92 (m, 2H) 5.00 - 5.15 (in,11-1), 6.45 (ci. 111), 6.75 

- 6.84 (m. 411). 6.89 - 6.94 (in. 1H2, 707 (del. 114). 7.26 - 7,7 i (ni. 211). 7.53 (d ..7H). NIS in/: -7 

(M4). 

[00212] 4-teti aliydi’o-qiiin]inc-4-e-:irhusvlic 

acid anmide (38) 

[00213] (–)-trans-1-(4-Methoxv-hcnzoyl’-2-meth’,’l’ 1.2.1.4 tetral 

acid amide was prepared following general gtduic H. subs ilutir 

beuzyl-amninc. li-N 1k Cl)-.OD) i: 1.20 (d. ILl i I .81 (ddd, iii). 

86 

ydro-qul on jlh’--1 -carboxvl ic 

!fl1fllOflil ii C 2xCnIc Ii chvl-

78 (ddd. il-li. 3.77 (.IIl. 3.87 
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(dd, 111), 4.90 4.98 (in, III), 6.55 (d, III), 6.74 - 6.83 (in, II), 

(d, 111), 7.36 - 7.41 (in, 2H). MS ink = 325 (M+1). 

[00214] (–-/raizs-1 -(4-Dimetliylarnino-benzoyl) -2-meti ’14 

carboxylic acid (4-cliloro-pben),l)-etliyl-amide (40) 

[00215] (–-trans-1 -(4-Dimethylaniino-benzoyl) -2-methyl 1,2 

carboxylic acid (4-chloro-phenyl)-ethyl-amide was made foil WiT 

4-dimethylamino-benzoyl chloride for 4-trifluoromethyl- cnz 

dimethylamino-bcnzoyl)-2-methyl- 1,2,3 ,4-tetrahydro-quinolin -4’ 

er.hyl-amide was isolated as a mixture of cis and trans isome ’S. 

trans-I -(4-dirnethylamino-benzoyl)-2-inethyl- I ,2,3,4-tctrahydo-qi 

chloro-phenyi) -ethyl -arnidc (54%). 1H-NMR (CDCI3) & 0.9( (d, 

111), 2.45 - 2.56 (111, in), 2.93 (s, 6H), 3.64 - 3.93 (m, 311), 4.8 - 

6.78 -6.90 (m, 3H), 7.19 -7.23 (in, 211), 7.41 - 7.49 (in, 411). $/IS: 

Ł [00216] (–)-(rans-1 -(4-Methoxy-benzoy1)-2-rnethyI-1,2, 

acid ethyl-(1H-indol-4-y1)-amide (41) 

[00217] (–)-trans- 1 -(4-Methoxy-benzoyl)-2-methyl- 1,2,3 

acid ethyl -(1H-indoi-4-yi)-amide was prepared following ge 

1H-indol-4-arnine for ethyl -ben zyl-amirie. 1H-NMIR (CDCI3) 

PC’I’/US2006/006287 

(ddd, 111), 7.09 (ddd, 111), 7.33 

etraliyd ro -j uinoliiie-4-

U nol in c -4 -

general procedure A, substituting 

I chloride. The crude 1-(4-

rboxylic acid (4-chioro-phenyl)-

irificatiori via HPLC yielded (–)-
oline-4-carboxylic acid (4- 

H), 1.13 (1, 31-1), 1.71 - 1.80 Cm, 

.10 (in, 111), 6.50 - 6,59 (in, 311), 

H),

476 (M+i). 

ro-quinoliue-4-carboxylic 

etra ydro-quinoline-4-carboxyiic 

al p ocedure 13, substituting N-ethyl -

0.93 (d,3H), 1.17 (t. 31›1). 1.50-1.60 

(in, 111), 2.50 - 2,59 (in, 11-1), 3.60 -3.70 (in, IH), 3.74 (s, 311 
11

3.7k - 3.92 (rn, 21-I), 5.00 - 5.14 (m, 

1H), 6.40-6.50 (in, 111), 6.59 -6.63 (in, 111), 6.70-7.10 (in, 6 ), 7. 0 -7.30 (in, 211), 740-7.46 (in, 

I H), 7.52 - 7.61 (m,2H),9.12(brs,IH). MSm!z:468 (M–1), 69( +2) 

[00218] (t)-frans-1 -(13 enzo[b]thiophene-2-carbonyl)-2-ni thyl- ,2,3,4-tetrahydro-quinoline-4- 

carboxylic acid (4-chloro-phenyl)-ethyl-amide (42) 

[00219] (–-trans- I -(Benzo[b]thiophene-2-carbonyl)-2-met 1-1, ,3 ,4-tetrahydro-quinoline-4- 

carboxylic acid (4-chloro-phenyl)-ethyl-amide was made folio ing g neral procedure A, substituting 

benzo[b]thiophene-2-carbonyl chloride for 4-trifluoromethyl-be zoyl Madded. Benzo[b]thiophene-

2-carbonyl chloride was prepared by reaction of thianaphthene- -carb xylic acid with oxalyl chloride 

and dimethylformainide in niethylenc chloride. The crude 1-(b zo[bjthioplicne-2-caibonyi)-2-

methyl-I ,2.3.4-tetrah’,’dro-cjuinohne 4 ŁŁcarboxvlic icil (-HidroHni .’H cthvl Hc ’a:- iliad :1:; 

a mixture of cis and trans isomers. Purification by silica g ’1 ch omatographv 1% methanol / 

incthvlene chloride) lolluwad by purification via lIPIf \ŁiaRlcd (::)’t i’i1?S-2-IIICEI’al- I pvuimidiic- - 

carbonyl)-! ,2,3,4-tetrahydro-quinolirie-4-carboxylic acid (4ch1 ru-ph nvl)-ctliyl-amide (34%). 11- 

NMR (CflCI3) 6: 1.02- 1.18 (in, 6H), 1.65 - 1.75 (rn 111), 2.55 - 2.6 (ni 1H). 3.60 - 3.70 (in. 11-1). 

3.80 (’i’ 21-1), 5.05 - 5.15 (in, 111). 6.70 (d, 11-1). 6.80 - 7.00 Cm. 3-1). 7.’O -7.40 (ni. JJ-fl, 7-15 (. 111’). 

7,50 (d, 211), 7.70 (d, IH). 7.80 (d, 111). MS m/z: 489/491 (Mit ) 
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[00220] (–)-trans-[1 -(4-Methoxy-benzoyl)-2-methyl-i1, ,3,4-t trnhydro..quinofln-4-ylJ-(4-

phenyl-piperazin-1-yl)-inetlianone (43) 

[00221) (i).ocins-11 (4Mctliiny-hen.’.oyi)-2-tncthyi-1 , ,I-tct aiiylIo-iuiflu!iu..4_y1j_(Jjhe:iyi_ 

piperazin- 1 -yI)-niethanone was prepared ftd lowi u.gciieral pro eduic B aitisi I iLl t in’. I -phei vi - 
piperazine for ethyl-benzyl-amine. H-NMR (CDCI3) : 1.21 (d, 31), 1.95 (ddd, 111), 2.52 (ddd, 21-I), 

3.12 - 3.17 (in, 41-1), 3.69 - 3,84 (m, 7H). 4.21 (dd, IH), 5,00 5.11 (in, 11-1), 6.56 (d, IH), 6.69 6.73 

(m, 21-1), 6,82 -.7.03 (in, SH), 7.05 - 7.17 (111, IH), 7.22 -7.28 (rn, 21), 7.45 - 7.50 (m, 211). MS mlz: 

470 (M-i-1). 

[00222] (–)-traizs-1-(4-Mcthoxy-benzoyl)-2-meth3yl-1 ,2,3 4-tet 

morpholin-4-yl-methanone (44) 

[00223) (-!razls- I -(4-Methoxy-benzoyl)-2-methyl- 12,3, -tetra 

yl-methanonc was made following general procedure B, so stftut 

amine. ’H-NIvIR (CDCI3) & 121 (d, 3H), 1.96 (ddd, 11-I), 2,4 (dd 

(t, Iii), 5.02 - 5.11 (m, 11-1). 6.57 (ii, 11-1), 6,71 6.77 (m, 2H , 6.8 

7.45- 7.51 (m, 21-1). MS m/z: 395 (M+1). 

[00224] (t)-z’rans-4-(4-(4-[(4-Ch1oro-phenyl)-ethyl-carba oyl 

qui.noline-1-carbonyl}-phenoxy)-acetic acid (45) 

[00225) (–)-trans4-(4-[ 4-[(4-Chloro -phenyl) -ethyl -carbam yi]-2 
quinoline-1-carbonyl)-phenoxy)-acetic acid was made followi g tht 

(–)-:rans-4-(4’.{4-[(4-chloro-phenyl)-ethyl-carbarnoylj-2-methy -3,4-

carbonyl ) -phenoxy)-butyric acid from (–)-trans- I -(4-hydroxy benz( 

quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl -amide. M thyl 

ethyl-4-bromobutyrate. ’H-NMR (CDCI3) & 0.96 (d, 31-I), 1.0 (t,: 

3.46 - 3.64 (m, IH), 3.74 - 3.81 (in, 21-1), 4.28 (s, 21-I), 4.98 (iii, I-I), 

7.18 - 7.28 (m. 2H), 7,40 (d, 2H), 7.46 (d, 2H). MS nilz: 507 ( +1). 

[00226] (–)-cis-I-[4-(3-Carbanioyl-3-meth3,1-1)utox3,)-ben oyl]-

quthollne4-carboxylic acid (4-chloro-phenyl)-etliyl-amide (4 ) ai 

3-methyl-butoxy)-beiizoyl]-2-nietliyl-1 ,2,3,4-tetrahydro-quin line 

pheiivl)-ethyl-amide (75) 

[00227] (–)-cis- 1-[4-(3-Carbainoyl-3-methvi-hutoxv-henzoy }-2-nethvt- I ,2.3.4-tetrahvdro-

cluiriohne-4-caiboxylie acid (1-ctihro-phcnvL cth\i-I111ide irid-C4-3-cirbamoyI-3-
methyl-bLlioxy)-benzoyi]-2-rnethyl- I ,2,3.4-tetrahvdroŁ-quino!ine- -carb xyiic acid (4-chioro-phenyl)-

ethyl-amide were made following the procedure dctaiiine ihe sy ithesi of (–)Ł ciŁ I I4--carl.muv]-

propoxy)-benzoylJ-2-inethyi-1,2.3,4-tetrahydro-cji.iinoline-4-carLn xylic acid (-1-chioro oIlcn\i)-elhvi-

’1- ,234-tetrallvdro-qL]ino]ii-e-4 

dro-qiiitioliri.4-yl-

arriidc and (–)-rinns- 1-14-(3 -ca rbalnoyl-propox\’)’benzo\’i I 2-niih 

88 

di’o-quinol in-4-yl-inorpholin-4-

morpholine for ethyl-beozyl-

11-1), 3.56 -3.79 (in, 111-1), 4.16 

(ddd, lI-I), 6.96 - 708 (in, 21-1), 

1-3,4-diiycli’o-211-

Lnethyl-3 ,4-dihydro-2J-I-

procedures for the synthesis of 

ihydro-211-quinoline- 1-

(1)-2 -methyl-. 1 ,2,3,4-tetrahydro-

was substituted for 

1.63 (in, 111), 2,40 (m, 111), 

- (d, 111), 6.69 - 6.89 (in, 51-1), 

nethyl-1 ,2,3,4-tetrahydro-

(–) -tra,is-1 -[4-(3-carbamoyl-

carboxylic acid (4-chioro-
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carboxylic acid (4-chloro-phenyl)-ethyl-amide. A mixture 

phenyl)-ethyl-carbamoylj-2-methyl-3,4-dihydro-211-qui noun 

butyric acid was substituted for a mixture of (–)-cis an 

carbamoyl]-2-rnethyl-3,4-dihydro-2H-quinoli iie- 1 -carbonyl 

trans isomer: ’H-N1R (CDCL) 6: 0,97 (d, 3H), 1.11 (i, 

PCTIUS2006/006287 

of (-cis and trans-4-(4-{4-[(4-chloro-

-1 .cabony1 ) -phencxy)-2,2-dimehyl-

-( 4-[(4-ch loro-phenyl)-ctl iy] - 

henxy)-hutyric acid. Data for the 

1.4 (s, 6H), 1.71 (ddd, 11-I), 1.96 - 

2.01 (m, 21-I), 2.48 - 2.59 (m, Ili), 3.59 - 3.73 (in, I II), 3.7 
- 3. 0 (m, 2 H), 3.93 - 4,01 (in, 2 H), 

5.00 5.12 (m, 1 11), 5.39 - 5,85 (br m, 2 H), 6.34 (d, I H), 6.67 6.92 (in, 5 11), 7.16 7.22 (rn, 2 

11), 7.41 7.51 (in, 4 H). MS mlz: 562 (M+1). 

[00228] (–)-traizs-1-(4-Methoxy-benzoyl)-2-methyl-1,2,’ ,4-tet ahydro-quinoline-4-carboxylic 

acid (4-carbainoyl-phenyl)-ethyl-amide (47) 

[00229] (–)-trans-1 -(4-Methoxy-benzoyl)-2-methyl-1 2,3, -tetr hydro-quinolirie-4-carboxylic 

acid (4-carbamoyl-phenyl)-ethyl-amide was made following ener I procedure B, substituting ethyl-

(4-carbanioyl-phenyl)-amine for ethyl-benzyl-amine. The rude I -(4-methuxy-benzoyl)-2-inethyl-

1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-carbamoyl- heny )-ethyl-aniide was isolated as a 

mixture of cis and trans isomers. Purification via 1-IPLC yiel ed 
( 

-trans-1-(4-methoxy-benzoyl)-2-

methyl-i ,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-car moy -phenyl)-ethyl-amide. ’H-NMIR 

(CDCI3) 6: 0.97 (d, 311), 1.14 (t, 311), 1.71 - 1.79 (m, 1H), 2. 9 -259 (m, 1H), 3.66- 3,76 (rn, 411), 

3.82 
- 3.96 (m, 211), 5.03 - 5.08 (rn, IH), 6.04 - 6.12 (bs, 21-1), 6.49 d, IH). 6.74 - 6.93 (rn, 51-1), 7.34 

(d, 2H), 7.49 (d, 21-1), 7.97 (d, 211). MS rnlz: 472 (M). 

[00230] (.t)-trans-1-(4-Methoxy-benzoy1)-2-methyl-1,2,3, -tet hydro-quinoline-4-carboxylic 

acid (3-chloro-phenyl)-ethyl-aniide (48) 

[00231] (–)-trans-1 -(4-Methoxy-benzoyl)-2-methyl-1 ,2,3,4 tetra ydro-quinoline-4-carboxylic 

,,acid (3-chloro-phenyl)-ethyl-amide was made following gene al pr cedu.re B, substituting ethyl-(3-

chloro-phenyl)-amine for ethyl -benzyl-amine. The crude 1- -met oxy-benzoyl)-2-rnethvl-1,2,3,4-

tetrahydro-quinoline-4-carboxylic acid (3-chloro-phenyl)-ethyl amid was isolated as a mixture of cis 

and trans isomers. Purification via HPLC yielded (–)-trans-1-( -met oxy-benzoyi)-2-rnethyl-1,2,3,4-

tetrahydro-quinoline-4-carboxylic acid (3-chloro-phenyl)-ethyl- mid . ’H-NMR (CDCl) 6: 0.99 (d, 

311), 1.15 (t, 3H), 1.72 - 1.79 (in, 111), 2.51 - 2.61 (in, Ili), 3. 4 - 373 (m, IH), 3.77 (s, 3H), 3.81 - 

3.94 (rn. 2H), 5.07 
- 5.12 (to. 11-1). 6.46 (d. lii), 6.73 6.93 1m 5H). 7.16 - 719 (ni. I H). 7.27 7.28 

(m, 111), 7,12 
- 7,44 (m, 2H), 7.51 (d, 21-1). MS in/z: 463 (M.), 65 CL 

[00232] (–)-tra;i.-2-i\ let hrl-i-(4-tiifliioi-oinothoxy-heiiiuv (-1,2 3,4-tetraliydi’o_quinoline_4_ 

carboxylic acid (4-cliloro-pheiiyl)-ethyl-aniidc (49) 

[00233] (–)-trans-2-Methyl- l -(4-trifluorornetho):y--bcn7nYl 

carboxylic acid (4-chloru-piicnyl)-cthyl-amide was mccic 1-01]u 

4-trifluoroinethoxy-beiixoyl chloride for 4--irifiuurornethvi-1,en 

(4-trifluoromclhoxv-benzovl)-1 .2,3,4-tetrLlllydro-quino]ineŁ4-c: 

89 

.2,3. -tctrahydro-quinolinc-4-

ic g nr:ii pIi.icc(IJrc A. siihstiiiitiiia 

vi ci iotftic. Ihc crude 2 -methyl-i - 

oxylic acid (4. chloro-phenyl )-ctiLyi - 



WO 2006/091674 

amide was isolated as a mixture of cis and irons isomers. 

ethyl acetate) provided (–)-ti’ans-2-meihyl- I ’(4-tn luoro i 

quinoliue-4-carboxylic acid (4-chloro-phcn)ll)-ethyl-amide (56°/)  

1.12 (t, 3H), 1.66- 1.77 (in, IR). 2,46 - 2.58 (in. 11-I), 3.6 3.7 

5,15 (in, IR), 6.37 - 6.42 (in. 11-1), 6.78 - 6.85 (in. 2H), 6.9 -6  

7.26 (in, 21-1), 7.44 - 7.50 (in, 21-1), 7.58 - 7.63 (in, 21-i). M. rn/i: 

[00234] ()trans-1-(4-Methox),-benzo3,1)-2-rneth3,1-1, 33,4-

acid ethyl-(4-niethy-3-trifIuoroincthyI-plicnyl)-ainide (5 

P CT/ US2006/006287 

on via silica gel column (hexanes / 

thoxy-heuzoyl)- 1 ,2,3,4-te.trahydro-

FI-NIvIR (CDC).) Fl: 1,01 (d, 311), 

lI-I), 3.77 - 3.90 (in, 21-1), 5.02 - 

11-1), 7.05 7.10 (in, 2H). 7.18 - 

17 (M+1). 

itrah3,dro-quiuoline-4-carbox3rlic 

LUUJJ (–)-irans-1-(4-Methoxy-benzoyl)-2-methyl-1 ,2,3,4-te rahydro-quinoline-4-carboxylic 
acid ethyl-(4-methyl-3-trituoromethyl-phenyl)-amide was mad following general procedure B. 
substituting ethy1-(4-methyl.’3-trifluoromethyl-p hen yJ)-amjre for ethyl-benzyl-amine. ’[he crude I - 
(4-methoxy-benzoyl)-2-inethyl-1 ,2,3,4-tetrahydro-quinoline4-car 

trifluoromethyl-phenyl)-ainide was isolated as a mixture o cis 

HPLC yielded (–)-ti- 1-(4-methoxy-benzoyl)-2-methy1-1 ,2,3, 

acid ethyl-(4-methyl-3-Lrifluoromethyl-phenyl)-amide. ’H-

3H), 1.68 1.76 (in, 1H), 2.56 2.64 (in, 4H), 3.62 - 3.71 (r, 11-P 

5.05 - 5.15 (in, IH), 6.46 (d, 11-1, 6.69 -6.91 (in, oH), 7.32- 7.5 

(M+1). 

[00236] (–)-lrans-1-(4-Mcthoxy-benioyl)-2-methyl-1,2, ,4-t 

acid ethyl-phenyl-amide (51) 

[00237] (–)-trans- I -(4-Methoxy-benzoyl)-2-rnethyl- 1,2,3, -teti 

acid ethyl-phenyl-annide was made following general proc dure 

ethyl-beozyl-arnine. The crude I-(4-methoxy-benzoyl)- -me 

carboxylic acid ethyl -phenyl -arnide was isolated as a mixtur of 

via HPLC yielded ($-iiwis-1 -(4-rnethoxy-benzoyl)-2-me 

carboxylic acid ethyl-phenyl-ainide. ’H-NMR (CDC1) 6: 0. 6 (d, 

1H), 2.48 2.57 (in, 11-1), 3.68 - 3.74 (in, IH), 3.77 (s, 3H), 3. 4.-

6.43 (d, 1H), 6.74- 6.82 (in, 3H), 6,86’ 6.94 (in, 2H), 7.16 (cI, 2ff 

MS in/z: 430 (M+l). 

xylic acid ethyl-(4-rnethyl-3-

d trans isomers. Purification via 

-tetiahydro.-quinoline-4Šcarboxylic 

CDCI3) 6: 0.99 (d, 31-1), 1.15 (t, 

3.78 (s, 3M), 3.81 - 3.96 (in, 211), 

(in, 41-1). MS in/z: 511 (M4), 512 

ro.’quiuoline-4-carboxylic 

hydro-quinolirie-4-carboxylic 

, substituting N-ethylaniline for 

yl-1 ,2,3,4-tetrahydro-quinoline-4-

and trans isomers. Purification 

1 ,2,3,4-tetrahydro-quinoline-4-

), 1.17 (t, 3H), 1.75 - 1.83 (in, 

390 (m, 2H), 5.07 - 5.13 (in, il-I), 

.28 (d, 21-1), 7.52- 7.55 (in, 21-fl, 

[00238] (–)-cis-1-(4-Fluoro-benzoyli-2-methyl-1,2,3,4-tct ’ahy ro-quinoline-4-c’ai’l.rnxyhc acid 

(4-chloro-phenyli-ci li’l-aiiikh 52) 

[00239] (–)-cis- 1 .(4-fluoro-benzoyfi-2-inclhyl- 1 ,2,3,4-retral ydro 

chioro-phenyl)-ethyl-amide was made following general procŁ dure 

chloride for 4-trifluoromethyl-bcnzov) chloride. The cnde -(1-i 

tctrahydro-c1uinolinc-4-cubox’,’1ic acid (4-chloro-plicnyl)-cthvl- mid 

and owis isomers. Purification via I-IF’LC yielded  

90 

uiiioliue-4-cat1.oxylic acid (4-

substitutioc 4-fluorohcnzovl 

oro-bciovl-3-:nethvlŁ- 1 2,34 -

\vas isolated as a mixture ui cis 

oro-benzoy1-2-nicthyl- 
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tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-eth’ 

1,15 (d, 3H), 1.24 (t, 3H), 1.65- 1.77 (sextuplet, 11-1), 2.48 - 2 

3.85 (sextuplet, 111), 3.95 - 4.07 (sextuplet, 1H). 4.57 - 4.69 

(m, 2H), 6.76- 6.82 (t, 211), 6.85 - 6.95 (t, IH), 7.10 - 7.24 (m 

(M+1). 

[00240] ret-(2S,4S)-i-(4-Ethyl-benzoyl)-2-inethy1-1 ,2,3, 

acid (4-chloro-phenyl)-othyl-arnide (53) 

[002411 (–)-iians- 1 -(4-Ethyl-bcnzoyl)-2-rnethyl- 1,2,3 ,4-te: 

(4-chloro-phenyl)-ethyl-arnide was prepared following gene 

benzoyl chloride for 4-trifluoromethyl-benzoyl chloride. TI 

1 ,2,3,4-tetrahydro-cjuinoline-4-carboxylic acid (4-cliloro-ph 

mixture of cis and trans isomers. Purification via HPLC pr 

pc’r/uS2006/006287 

1-ami e (13%). H-NMR (CDC],) 8: 

56 (11 , 111), 3.28 - 3.34 (4(1. IH), 3.73 - 

n, 11-1), 6.35 - 6.43 (4, IR), 6.66 - 6.71 

4H), 7.27 - 7.37 (d, 2H). MS ink: 451 

-4-carboxylic 

quinoline-4-carboxylic acid 

dure A, substituting 4-ethyl -

I -(4-ethyl-bcnzoyl)-2-methyl-

vi-arnide was isolated as a 

(–)-trans-1 -(4-ethyl-benzoyl)-2-

methyl-i ,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-chior -phe yl)-ethyl-amide. 

[00242] rel-(2S,4S)-1 -(4-EthyI-benzoyl)-2-methyl-1 ,2,3,4-t trahy ro-quinolinc-4-carboxylic acid 

(4-chloro-phenyl)-ethyl-amide was isolated from (–-rran -1-(4 thyl-benzoyl)-2-methyl-1 ,2,3,4-

tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-ami e by preparative chiral I-IPLC. d
Analytical data for the enantiomer was identical to the racema e. -NItvlIR (CDCI,) 8: 0.98 (d, 3H), 

1.13 (t, 3H), 1.17 (t, 3H), 1.67 
- 1.77 (ni 1H), 2.59 (q, 2H), 2. 9 -.1’ 2 61 (in, 111), 3.61 

- 3.75 (m, 1H), 

3.78 - 3.93 (m, 2H), 5.04 -5.14 (m, IN), 6.44 - 6.50 (in, 11-1), 6 73 - .83 (m, 2H), 6.85 - 6.92 (m, 1H), 

7.04- 7.10 (m, 2H), 7.17 -7.21 (m, 2H), 7.41 -7.48 (in, 4H). S mi: 461 (M+1). 

[00243] (–)-cis-1-[2-(4-Met.hoxy-phenyl)-acetyl]-2-methy -1,2, ,4-tetrahydmo-qiiinoline-4-

carboxyilc acid (4-chloro-phenyl)-ethyl-amide (54) 

[00244] Same procedure as for the preparation of (–)-rr is-i- 2-(4-inethoxy-phenyl)-acetyl]-2-

methyl-i ,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-chi ro-pl enyl)-ethyl-amide. Further 

purification by HPLC afforded (–)-cis-1-[2-(4-methoxy-phen) 1) -ac tyl]-2-methyl-1 ,2,3,4-tetrahydro-

quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-arnide (13%). 1 -NIMIR (CDCI3) 6: 1.05 (d. 3H), 

1.20 (t, 3H), 1.60 Cm, 111, 2.25 - 2.35 (d, IH), 3.05 - 3.15 (nn, H), .40 (s, 211), 3.65 - 3.75 (m, III), 

3.80 (s, 3H), 4.00-4.10 (m, 1H), 4.55 - 4,65 (rn, 1H3, 6.80 (in 41,1), 7.10 (4, 211), 7.30 (ni, 41-1), 7.35 

(d. 211). MS mlz: 477/479 1’M+1.. 

[00245] (–-trans-4-(4-{4-[(4-ChIoro.phtny1)-ethyI-carba nov11 2-niethvl-3,4-dihyclro-2H-

quuiolmne-i -Carbollyl)-plietmOXy)-2,2-(linlCtlIyl-bUtyl’iC acid 

pbenyl)-etliyl-carbamoyl]-2-methyl-3,4-dihydro-211-quinolii 

di.methyl-butyric acid (76) 

[00246) (–j-trans’44-1 4-R4-Chloro-pheny])eihyI-cnrhamn 

quinoline-1-carbonyf }-phcnox’,’)-2.2-diniethyl-butynic

 

acid i’.’a 

91 

5) mmmd (–)-cis-4-(4-{4-(4-ChIoi’o-

1-c irbonyl}-phenoxy)-2.2-

’;1J-2tnetIivl-3A-chhvdra-7 11-

fc110win2 the proceduies fur 
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making (–)-trans-4-(4- (4- [(4-chloro-phenyl)-cthy1-carbamol]-2-

carbonyl ) -phenoxy)-butyric acid from (–-trans-1 -(4-hydroy-bc 

quinoiine-4-carboxylic acid (4-chloro-phenyl)-ethyl-anudc.’ 5-b 

ethyl ester was substituted for ethyl-4-bromobutyrate. The rude 

of cis and trans isomers. The hans isomer was obtained and chara 

PCT/(IS 2006/006287 

thyl-3,4-dihydro-2H-quinolinc- 1-

:oyl)-2-mcthyl-1 ,2,3,4-tetrahycho-

uno-2,2-dimethyl-pentanoic acid 

roduct was obtained as a mixture 

erizcd, }-1-NMR (CDCI3) 3: 0.97 

(d, 311), 1.12 (t, 31-1), 1.26 (s, 61-1), 1,73 (ddd, 1H, 2.00 - 2 08 (n , 21-1), 2.47 - 2.58 (in, 11-1), 3.57 - 

3.73 (m, 21-1), 3.76 - 3.90 (m, 21-1), 3.95 - 4.03 (in, 2H), 5.02 5.111(  11-1), 6.44 (d. 111), 6.67 - 6.74 

(in, 2H), 6.75 - 6.83 (in, 21-1), 6.84 - 6.92 (dd, 11-1), 7,17 - 7.2 (in, 1-1), 7,41 - 7.51 (rn, 41-1). MS mlz: 

563 (M-i-I). 

[00247] (–)-trans-1-(4-Methoxy-beiizoyl)-2-inetliyl-1,2. ,4-tc raliydro-quinoline-4-cai-box3,lic 

acid (4-cliloro-phenyl)-propyl-amide (56) 

[00248] (–-trans-1-(4-Methoxy-benzoyl)-2-methy1-1 ,2,3, -teir iydro-quinoline-4-carboxylic 

acid (4-chloro-phenyl)-propyl-arnide was made following ge era] p ocedure B, substituting N-propyl-

4-chioroaniline for ethyl-benzyl-amine. ’H-NIvIR (CDCI3) 5’ 0.8 (t, 3H), 0,97 (d, 31-1), 1.46 - 1,62 

(m, 21-I), 1,75 (ddd, IH), 2.52. (ddd, U-I), 3.53 -3.66 (in, 1H), .69 - 3.88 (in, 5H), 5,02 - 5.12 (m, IH), 

6.44 (m, IH), 6.69 - 6.94 (m, 5H), 7.17 - 7.23 (in, 2H), 7.42 - .53 ( , 4H). MS mk: 477 (M+l). 

[00249] (–-trans-1-(4-Methoxy-benzoy1)-2-methyl-1,2, ,4-tet ahydro-quinollne-4-carboxylic 

acid etbyl-(3-fluoro4-methyl-phenyl)-arnide (57) 

[00250] (–)-trans-1-(4-Methoxy-benzoyl)-2-methyl- 1,2,3, -tetr ydro-quinolinc-4-carboxylic 

acid ethyl-(3-fluoro-4-methyl-phenyl)-aniide was made folio ing encral procedure B, substituting 

ethyl-(3-fluoro-4-methyl-phenyl)-amine for ethyl-benzyl-amin - Th crude l-(4-rnethoxy-benzoyl)-2-

methyl-I ,2,3,4-tetrahydro-quinoline-4-carboxylic acid ethyl- 3 -flu ro-4-niethyl-phenyl)-amide was 

isolated as a mixture of cis and trails isomers. Purification via HPL yielded (–)-trans-1-(4-methoxy-

benzoyl)-2-inethyl- I ,2,3,4-tetral-iydro-quinoline-4-carboxylic cid thyl-(3-fluoro-4-methyl-phenyl)-

am_ide. ’H-NIvIR (CDC],) 3: 0.99 (d, 311), 1.15 (t, 31-!), 1.76 - 1,84 (ii, IH), 2.34 (bs, 31-1), 2,49 - 2.58 

(ni, 111), 3.63 - 378 (m, 41), 3.83 - 3.92 (m, 2H), 5.08 -5.11 (m, H), 6,45 (d, 11-1), 6.75 - 6.99 (in, 

6H), 7.27 -7.33 (in, 21-1), 7.53 (d, 21-1). MS m/z: 461 (M). 

[00251] (–)-traits-1 -(4-Methoxy-benzoyl)-2-methyl-1,2,3, -tet ahydro-quinoline-4-carboxylic 

acid (4-chloro-phenvl)-niethvl-nmide (58) 

[00252] (–)-tiaizs-1 -(4-Methox),-bcnzoyl)-2-rnethyl-I .2,3.4 

acid (4-chioro-phenyl t-inotl)vi-at III Cie, was made fullowing 

rnethyl-p-chloro-aniline for ethyl-benzyl-amine The crude I - 

tetrahydro-quinolinc-4-carboxylic acid (4-chloro-phcnvl)-incth 

cis and firms isomers. Purification via 1-IPLC yielded (–) r 

1,2,3 ,4-tetrahydro-qu inol i rc-4-carboxylic acid (4 -cii tort) jThc nv 

92 

:tra ydro-quinoliiie-4-cauboxvlic 

ner I procedure B, uhstituti ug V.-

rue hoxy-bcnzoy1)-2-mcthy1- 1.2,3,4-

-am do vas isolated as a mixture of 

Its- I ..(1-ntethoxy-heut.ivl)-2-rnetlivt-

net iyi-amide.. ’H-NMR (CF)Cl) /i: 



n 
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1.00 (d, 31-1), 1.73 - 1.81 (m, 1H), 2,51 - 2.60 (in, IH), 3,31 

5.07 - 5.15 (m, IM), 6.47 (d, 114), 6,75 - 6.93 (m, 5H), 724 

m/z: 449 (Mt). 

[00253] (–)-tians-i-(4-Mcthoxy-benzoyl)-2-inetliyl-1,2, 

acid (4-chloro-phen3’1)-cthyl-aniidc (59) 

[002541 (–-t;’a,zs- 1 -(4-Methoxy-bcnzoyl)-2-methyl- 1,2,3 

acid (4-chloro-phenyl)-ethyl-amide was prepared followinl 

methoxy-benzoyl chloride for 4-tritluorornethyl-benzoyl chlo 

2-methyl1 ,2,3,4-tel.rahydro-quinoline-4-carboxylic acid (4-c 

as a mixture of cis and trans isomers. Purification via 1-

PCT/tJS2006/006287 

31-1) 3.78 (s, 3H), 3.90 - 3.95 (in, JH), 

7.27 (in, 2H), 7.46 - 7.54 (m, 411). MS 

benzoyl)-2-methyl- 1 ,2,3,4-tetrahydro-quinoline-4-carboxyliccic 

NIVIR (CIDCI3) 11: 0.98 (d, 311), 1,12 (t, 3H), 1.67 - 1.79 (in, H), 

vdro-quinoliue-4-carboxylic 

r hydro-quinoline-4-carboxylic 

ieral procedure A. substituting 4-

he crude 144-niethoxy-benzoyl)-

pheny-ethyl-amide was isolated 

provided (–)-frans- I -(4-methoxy-

( -chloro-phenyl)-ethyl-an-tide. III-

2 45 - 2.59 (in, 11-I), 3.60 - 3.73 (in, 

111’), 3.76 (s, 31-1), 3.77 - 3.91 (in, 211), 5.01 - 5.15 (m, 
IH),IMS

41 - 447 (m, 111), 6.71 - 6.84 (in, 41-1), 

6.85 - 6.93 (m, 11-1), 7.18 - 7.25 (m, 2H), 7.43 - 7.54 (m, 411).  n/z: 463 (M+1). 

[00255) rel-(2S,4S)-4-(4-14-[(4-Chloro-phenyl)-ethyl-ca b 

quinoltne-1-carbonyl)-phenoxy)-butyric acid (60) and rel. 

ethyl-carbamoyl]-2-rnetliyl-3,4-dihyclro-211-qumolinc-1-ca rbi 

[00256] rel-(25,4S)-4-(4- { 4-[(4-Chloro-phenyl)-ethyl-car an 

quinoline-1-carbonyl)-phenoxy)-butyric acid and rel-( R, 

carbamoyl]-2-methyl-3,4-dihydro-2H-quinoline- 1 -carbonyl) - 

from (–)-trans-4-(4-14-[(4-chloro-pheuyl)-ethyl-carbamoyl -2 

carbonyl}-phenoxy)-butyric acid by preparative chiral HPLC. D 

enantiomer and to racemate), absolute stereochemistry unkno n 

1.12 (t, 311), 4.73 (ddd, 1H), 2.00 - 2.13 (m, 211), 2.47 - 2.58 in, 

(in, 1H), 6.44 (d, 111), 6.68 - 6.74 (in, 211), 6.75 - 6.83 (m, 2 ), 
311), 7.42 -7.51 (m, 4H). MS rc/z: 535 (M-i-1). 

[002571 (–)-trans-1-(4-Methoxy-bcnzoyl)-2-rnethyl-1,2, ,4-

acid ethyl-o-tolyl-arnide (61) 

yl]-2-methyl-3,4-dihydro-2H-

,4R)-4-(4-{4-[(4-chloro-phenyl)-

1J-p1inoxy)-butyric acid (66) 

]-2-mcthyl-3 ,4-dihvdro-2F1-

Ł4-(4- {4-[(4-chloro-phenyl)-ethyl-

:y)-butyric acid were isolated 

thyl-3,4-dihydro-2H-quinoline- 1 -

for single enantiomer (identical to 

[-NMR (CD30D) : 0.97 (d, 31-), 

3.61 - 3.99 (in, 5H), 5.02 - 5.12 

6.5 - 6.92 (m. 1, 7.17 - 7.25 (m, 

dro-quinoline-4-carboxylic 

[00258] (–-tra1zs- 1-(4-Mcthoxv-bcnzoyl)-2- inc thyl- 1.2.3. - tetralivdro-quino!iee-4-arbo\v!  

acid ethyl-o-tolyl-ainide was made following general procedu e 1.3, . ubstituting ethyl-o-tolvl-amine fur 

ciliyl-bcnayl-amine. The etude l-(4-meihoxv-bcnzov! i--- mel! vi-! .2,3.4-telr:ihvJru-quinluìc:-4-

carboxylic acid etliyl-o-toiyl-amidc was isolaicd as a nnx tu r ot C’S and Irwis SOT 1]CUS. I ’Liii IL’ Lit lOFT 

via HPLC yielded (–)-trans- 1 -(4-methoxy-beazoyl)- -meti yl- I ,2,3,4Ł(enahvdro-qu O hOC-I-

carboxylic acid cthy]-o-toiyl-aniide. ’ll-NMR (CDC! ) 5: 05 6 (d. B II). 114 (1. 311). 1.75-1-7S (in. 

1-1), 2.31 (s, 3 H), 2.47 - 2.56 (in. IH), 3.74 - 3,77 (in, ’lii). 4 19 - .28 (in, 21-1), 5.10 - 5.05 (m. li-I). 

6.45 (d, IH), 6.68 - 6.92 (in. 511), 7.26 - 7.40 (m, 41-1). 7.49 - 755 (r(t, 211). MS in1z: 444 (M+l). 

93 
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[00259] (–)-trans-1-(3-Fltioro-4-methoxy-benzoyD-2-n ethyl4 ,2,3,4-tetrah3,dro-quinollnc-4-

carboxylic acid (4-chloro-phenyl)-ethyl-ainide (62) 

[00260] (–)-rrcs-l(3-Fluoro4-methoxy-bcnzoyl)-2m ihyl-1,2,3,4-tctra!iydro-quinoiirie-4-

carboxylic acid (4-chloro-phenyl)-ethyl-amide was made fo lowing general procedure A, substituting 

3-fluoro-4-rnethoxy-benzoyl chloride for 44rifluoromethyb cnzo ’1 chloride. The crude l-(3fluuro-

4methoxy-benzoyl).2..methyl-1 ,2,3,4-tetrahydroquinoline carb xylic acid (4-chloro.-phenyl)-

ethyl-amide was isolated as a mixture of cis and traits iso ers. urification via HPLC yielded ()-
rrwzs- 1-(3-fiuoro-4-methoxy-benzoyl)-2-methyl- 1 ,2,3,4-tetr hydr quinoline-4-carboxylic acid (4-

chloro-phenyl)-cthyl-amide (24°/i). tHNMR (CDC],) 6: 099 (d 3FJ), 1,13 (t, 31-I), 1.65 
- 1.71 (m. 

11-I), 2.53 - 2.62 (m, 1H), 3.57 - 3.68 (in, IR), 3.79 - 3.90 (r, 21T, 3,84 (s, 3H), 4.98 
- 5.10 (in, 11-1), 

6.42 - 6.45 (d, 111), 6.66 - 6.69 (d, 111), 6.77 
- 6.91 (11], 311), 7.17 7.28 (in, 3H), 7.35 (d, 111), 7.44 - 

7.47 (d, 2H). MS m/z: 481 (M+1). 

[00261] (–) -traits -2-Metbyl-1-(pyridinc-4-carbonyl)-1, ,3,4- etrahydro-quinoline-4-

carboxylic acid (4-chloro-plienyl)-ethyl-orntde (3) 

[00262] A round bottom flask with magnetic stirrer vas harged with cis-2-methyl-1,2,3,4-

tetrahydro-quinoline-4-carboxylic acid methyl ester (300 mg 1.46 rnmol) in methylene chloride (3.00 

mL) under a nitrogen atmosphere. Into the reaction was ad led isonicotinoyl chloride hydrochloride 

(338 mg, 1.90 mmol) and N,N-diiso prop ylethylarnine (1.02 niL, 5. 4 nimol) via syringe. The. reaction 

was stirred at room temperature for 18 - 20 hours. The react on w s transferred to a separatory funnel 

containing a saturated sodium bicarbonate solution (15 mL) then diluted with ethyl acetate (15 mL) 

and shaken vigorously. The resulting organic layer was se arate , washed with brine (1 x 20 mL), 

dried over magnesium sulfate, and filtered. The filtrate was oncentrated in vacua to afford a yellow 

residue (530 mg). The residue was purified via flash chro ato raphy (2 % methanol / methylene 

chloride) to yield cis-2-methyl -1-(pyridine-4-carbonyl)-1,2,3 -tetr hydro-quinoline-4-carboxylic acid 

methyl ester as a white solid (420 mg, 93%). 

[00263] To a solution of N-ethyl-4-chloroaniline (650 m Ł 4.1 rnrnol) in anhydrous toluene at 10 

°C was slowly added a 2M solution of trimethylaluminium in h xanes (2.1 ML, 4.18 mmcl). The 

reaction mixture was stirred at room temperature until gas ev)lutioi stopped. A second round bottom 

flask was charged with cis -2-methyl- I -(pyridinc-4- arbor yl)- 1 .2,3,4etr:ihvdroŁ.quinolincŁŁ4-

carboxylic acid 111Cthvl ester 3’7U mg, 1.19 nrnlol) and the ireto IittetI aluminum ainide was added -

s,rc ws refl (.) uxed for , hours. The resulting talon nstu Me cc C[intt was concuiratcd, qi:ctolicd 

with 1M aqueous hydrochloric acid at 0 °C (exothermic!), b sifted with ilvi aqueous sodituri 

hydroxide, and extracted with ethyl acetate. The resulting o.-ganic layer was separated, washed with 

brine, dried over i liaiznesi ut n sulfate, and filtered ’I’he 6] trio 
’ was concentrated in vacua to all arc] an 

orange oil which was purified via flash chromatography (11!0’  

by 1TPLC to provide (–)-ui’a;ts-2-methyi-1 -(pvrrdine-4 

94 

101 / Inethylene cit .r ide) folio \v2d 

tI)- 1 ,2,3,4-tctrahvdro-quinoi iue-4-
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carboxylic acid (4-chloro-phenyl)-ethyl-amide (11 %). 1H-N1 

- 1,70 (m, IH), 2.45 - 2.55 (in, IH), 3.60 - 3.70 (in, IH), 3. 

iF!), 6.90 (in, 2H), 7.00 (t, 11-1), 7.30 (in, 211), 7.50 (d. 2H 

434/436 (M+i). 

[00264] (–)-trais-1-(4-Methoxy-benzoyl)-2-niethyl-1,2, 

acid (4-cyano-phenyl)-ethyl-amide (64) 

[00265] (–)-trans-I -(4-Methoxy-benzoyl)-2-methyl -1,2,3 

acid (4-cyano-phenyl)-cthyl-ainide was made following gei 

cyano-phenyl)-arnine for ethyl -beuzyl-anunc. The crude 

tetrahydro-quinoline-4-carboxylic acid (4-cyano-phenyl)-eth 

and 
trans isomers. Purification via HPLC yielded (–)-trans-

tetrahydro-quinoline-4-carboxylic acid (4-cyano-phenyl)-eth 

.3H), 1.14 (1, 3H), 1.72 - 1.82 (ni, 111), 2.54-2.62 (in, IH), 

. 5.03 - 5.13 (in, li-I), 6.48 (d, 11-1), 6.74 - 6.92 (in, SH), 7.39 

m/z: 454 (Mt). 

[00266] (–-trans-1-(4-Methoxy-benzoyfl-2-rnetliyl-1 ,1 

acid ethyl-(4-methoxy-phenyl)-amide (65) 

[00267] (–)-trans-1 -(4-Methoxy-benzoyl)-2-methyl- 1,2, 

acid ethyl-(4-methoxy-phenyl)-arnide was made following 

methoxy-phenyl)-amine for ethyl-benzyl-amine. The crude 

tetrahydro-quinoline-4-carboxylic acid ethyl-(4-methoxy-p 

cis and trans isomers. Purification via HPLC yielded (: 

(C 

PC1/US2tffl6/0U6287 

8: 1.02- 1.18 (rn, 61-I), 1.60 

0 (q, 2H), 4.98 - 510 (in, 11-1), 6.40 (d, 

7.6 (d, 213), 8.55 (d, 2H). MS nVz: 

(iuinoiine-4-carboxylic 

ydru-quinol ine-4-carboxyl ic 

aedure 13, substituting ethvl-(4-

oxy-bcnzoyl)-2-methyl- 1,2,3,4-

was isolated as a mixture of cix 

Llioxy-beiizo),])-2-inethyl-1,2,3,4-

11 R-NMR (CDC],) 5: 1.00 (ci, 

.77 (m, 411), 3.81 - 3.97 (in, 2H), 

7.49 (d, 2H). 7.80 (d, 21’1). MS 

-quinoline-4-carboxylic 

lure 13, substituting ethyl-(4-

y-benzoyl)-2-methyl- 1,2,3,4 -

was isolated as a mixture of 

1 -(4-methoxy-benzoyl)-2-rnethyl-

1,2,3,4-tetrahydro-quinoline-4-carboxylic acid ethyl -(4-meth xy-p enyl)-a.mide. ’U-NMR (CDCI3) 13: 

0.97 (d, 311), 1.13 (t, 31-1), 1.73 - 1.81 (in, 111), 2.47 - 2.56 (in, I ), 3.63 - 3.89 (in, 91-I), 5.05 - 5.14 

(in, IH), 6.43 (d, 1H), 6.74 - 6.92 (m, 5H), 6.98 (d, 21-1), 7.18 (d 21’1), 7.52 (d, 21-I). MS nih: 459 

(M). 

[00268] (–)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2, ,4te rahydro-quinollne-4-cnrbox3’lic 

acid (3,4-dimethyl-phenyl)-ethyl-amide (67) 

[00269] (–)-trans- 1 -14-Meiito:’:v-benzovl)-2-methvt- 1.’..3 4-tetr ihydi -quiiol ii -4-cal I’ox bc 

acid (3,4-(Iirnethyl-phenyl)-ethyl-amide was made following general procedure 13, substituting ethyl-

(3.4-dimetliyl-pheny])-am:nc for cthvl-bcnzvl-aminc. Tic: -riidc I -(4’uiethox-he.i:zol-2-inethvl-

1,2,3,4-tetrabydro-quinoline-4-carboxylic acid (3,4-dimethy! phcn ’l)-ethyl-anilde was isolated as a 

mixture of cis and trans isomers. Purification via J-IPLC yie ded ( )-o?tis-1-(4-mctIloxv-hc.nzoyb’2-

metiiy1-1,2,3,4-tctrahydro-quinoline-4-caiboxylic acid (3.4-dineth l--phenvl-cthv) iniid. ’l-I-NMR 

(CDCI3) 8: 0.97 (d, 31I, 1.15 (t, 311), 1.94 - 2.05 (i), 111), .32 (c 611), 2.49-2,58 (m, 1 ii), 3.66-

95 
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3.77 (m, 411), 3.84 - 3.92 (in, 211), 4.95 5.11 (m, 1H), 6.43 

(m, 4H). MS rn/z: 457 (Mi). 

[00270] (–)-frans-1-(4-Methox3,-benzoyl)-2-nieth3,1-1,2, 

acid (4-cliloro-phenyl)-isob utyl -amid e (69) 

[00271] (–-trans-1 -(4-Methox),-benzoyl)-2-methyl- 1,2,3 

acid (4-chloro-phenyl)-isobutyl-amide was made fo1lowiri 

chloro-phenyl)-isobutyl-ainine for ethyl-benzyl -annine. ’H-i 

3H), 1.69 - 1.84 (in, 21-1), 2.50 (ddd, 111), 3.51 (dd, lI-I), 3.( 

5.02 - 5.14 (m, IH), 6.43 (d, 111), 6.70 - 6,93 (m, 511), 7,21 

rn/z491 (M-i-1). 

PCT/US2006I006287 

(d, 11), 6.74 -7.13 (m, 6H), 7.43 - 7.51 

raliydro-qnniolhe-4-carboxvJic 

i-tetr hydro-quinoline-4-carboxylic 

gen ral procedure B, substituting (4 -

MR CDCI3) 8: 0.90 (d, 611), 0.96 (d, 

(dd IH), 3.75 (s, 311), 3,85 (dd, 11-1), 

7,26 in, 21-1), 7.42 - 7.53 (rn. 41-1). MS 

[00272] (–)-traiis-1-(4-Methoxy-beuzoyl)-2-m ethyl -1,2, ,4-te rahydro-quinoliiie-4-carboxylic 

acid ethyl-p-tolyl-amide (70) 

[00273] (–)-rrans-1-(4-Methoxy-benzoyl)-2-methyi- 1,2,3, -tetr hydro-quinoline-4-carboxylic 

acid ethyl-p-tolyl-arnide was made following general procedu e B, ubstituting ethyl-p-tolyl-annine for 

ethyl-benayl-amine. ’H-NMR (CDCI3) 8: 0.95 (d, 311), 1.1 (t, H), 1.77 (ddd, 111), 2.40 (s, 311), 

2.51 (ddd, 1H), 3.70 (dd, IH), 3.75 (s, 3H), 3.81 - 3.91 (m, H), .03 - 5.15 (m, IH), 6.41 (cI, 111). 

6.72 - 6.83 (m, 3H), 6.83 - 6.93 (m, 211), 7.11 - 7.18 (m, 2H), .24 - .31 (m, 2H), 7.49 - 7.56 (m, 211). 

MS m/z = 443 (M+1). 

[00274] (–)-cis-1-(J.lenzo[b]thiophene-2-carbonyl)-2-nn 

carboxylic acid (4-ehloro-phenyl)-ethyl-amide (71) 

[00275] Same procedure as for the preparation of (–)-tr, 

methyl-i ,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-cr 

via HPLC gave (–)-cis-1-(benzo[bjthiophene-2-carbonyl)-

carboxylic acid (4-chloro-phenyl)-ethyl-amide (20%). ’H-I’ 

3H), 1.70 - 1.80 (m. IH). 2.55 - 2,65 (m, 11-I), 3.35 - 3.45 ( 

(m, 1H), 4.60 - 4.75 (m. 1H), 6.80 - 6.90 (m, 211), 7.00 (t, I 

511), 7.65 (dd, IH), 7.70 (dd, 111). MS m/z: 489/491 (M+1). 

[00276] (–)-frans-1-(4-Methoxy-benzoyl)-2-mefbyl-1,2, 

dro-quinoline-4-

1 -( enzo[b]thiophene-2-carbonyl)-2-

0-p cnyl)-ethyl-arnidc. Purification 

neth 1-1,2,3 ,4-tetrahydro-quino] inc-4-

IR ( DCIa) 5: 1.18 (d, 31-U, 1.25 (t, 

1H) 3.75 - 3.85 (in, 1H), 4.00 - 4.15 

7. 0 - 7,30 (m, 311), 7.30 - 7,40 (in, 

hydro-qninoline-4-carboxy1ic 

acid cthyt-(4-fluoro-plieiivl)-ainide (73 

[00277j (–)-traiis-1-(4-l\Iethoxy"hcnzoyl)-2-inethvl- 1 ,2,3.4-cti’al vclro-qiuiioline-1-carbnxvlic 

acid cthyl-(4-f]uoro-Th ,vb-arnidc ’’’as made following gcnc al pr ccdurc B. substitwi:n cWyl-.l-

fluoro-phenyl)-ainine for ethyl-benzy!-aminc. The crude 1- 4-inc hoxy-benzoyl)-2-incthyl-1 2,3.4-

tetrahydro-quinoline-4-carhoxylic acid cthvl-(4-fiuou’-phenvfl imid was isolated as a mixture sf L5\ 

and trans isomers. Purification via J-IPLC vildcd  

tctrahydro_cuinoline-4-caboxylic acid ethyl (4 -flu(  

96 

1-111L fit.)  2-1-nethl  

amid. H-NMR (CD(-],) 8: 096 
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3FJ) 1.13 (L, 3H), 1.69 - 1,78 (m, 1F), 2.48 - 2.57 (m, IFI), .58 - 3.72 (in, Ili), 3.75 (s, 311). 3.78 - 
3.89 (rn, 211), 5.03 - 5.13 (m, IH), 6.44 (d, IH), 6.73 - 6.81 1 in, 411), 6.86.. 6.91 (m. Ili), 7,14 - 727 
(m, 4H), 7.49 (d, 21-I). MS m/z: 447 (Mi). 

[00278] rel-(2S,4S)-1-(4-Methoxy-henzo3’fl-2_iiietliyl.j, ,3,4- etrahydro-qtiinuline-4-
cai’boxylic acid (4-chloro-phenyl)-ethyl-aniide (73) and rel-( R,4R)-1-(4-rviethoxy-benzovl)-2-
methyl-i,2,3,4-tetrahydro-qu[noline4carboxylic acid (4-c iloro phenyl)-ethyl-am.idc (74) 

[00279] rel-(2S,4S)- and re1-(2R,4R)- 1 -(4-Methox -ben oyl)-2-methyl- 1 ,2.3,4-tetrahydj’o-
quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-aniide were isolated from (–)-trans- 1 -(4-

rnethoxy-benzoyl)-2-irietbyl-1 ,2,3,4-tetrahydro-quino1inc-4-c ’box lic acid (4-chloro-phenyl)-ethyl-
amide by preparative chiral FIIPLC. Analytical data for the in ividu 1 enantiomers was identical to the 
racemate given above. 

[00280] (–)-frans-1-(4-Methoxy..benzoyt)-2-rnethyl-1,2, ,4-tel 

acid benzyl-phenyl-amide (77) 

[00 2811 (–)-trans- 1 -(4-Methoxy-benzoyl)-2-rnethyj- I ,2,3, -tetr 

acid benzyl-phenyl-amidc was made following general procedure B 
ethyl-benzyl-amine. The crude 1 -(4-methoxy-benzoyl)- -med 

carboxylic acid benzyl-phenyl-amide was isolated as a 1-ruxtum of 
via }IPLC yielded (–)-trans-1-(4-methoxy-benzoyl)- -meti 

carboxylic acid benzyl-phenyl-amide. B-NIvIIR (CDCI3) ö: 0.96 ( 
2.63 (m, lii), 3.77 (s, 3H), 3.88 - 3.93 (m, 111), 4.95 (dd, 2H) 5.09 

- 6.95 (m, 511), 7.06 -7.09 (m, 2H), 7.18 - 7.27 (in, 51-1), 7.36 7.39 

m/z: 491 (M4). 

[00282] (:t)-traizs-1-(4-Fluoro-benzoy1)-2-methyl-1,2,3, 

add (4-chloro-phenyl)-ethyl-amide (78) 

[00283] (–)-trans- 1-(4-Fluoro-benzoyl)-2-methyl- 1,2,3,4-

(4-chloro-phenyl)-ethyl-amide was made following genec 

benzoyl chloride for 4-trifluoromethyl-bcnzoyl chloride. TI 

1 ,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-chioro-pt 

boxylic 

hydro-quinoline-4-carboxylic 

substituting N-benzyl-aniline for 

yJ- I ,2,3,4-tetrithydro-quinoline-4-

s and trans isomers. Purification 

1-1 12,3.4-tetrahydro-quinoljrie-4-

3H), 1.76 - 1.84 (in, 111), 2.54 - 

5.17 (m, lii), 6.47 (d, 114), 6.76 

s, 3H), 7.54 - 7.56 (m, 211). MS 

uinoline-4-carboxylic 

e-4-carboxylic acid 

edure A, substituting 4-fluoro-

C 1-(4-f1uoro-benzoyl)-2-methyl-

thyl-ainide was isolated as a 

mixture of cis and Irons isomers. Faufication via l-TPLC yielded-14-fIuoro-bcn-zoI)-2-

methyl-I ,2,3,4-tetrahydi’o-cjuinoline-4-carboxylic acid (4-cO urn -p ciiyl)-ethy1-amidc 2S5). I1-

NMR (CDCI3) : 0.96 d. $1-i). Iii it, 311). 1.71 - j.9 II) -li - 2.56 1116 3.(15 111). 

3.79 - 3.90 (in, 2H), 4,98 - 5.10 (in, 111), 6.37 - 6.40 (cI, I1-1),6.78 6.83 (t, 21-1). 6.68 - 6.94 (t. 311), 

7.19-7.23 (t, 2H), 7.41 - 7.49 (d, 211). 7.53 -7.57 (in. 2H). 1vS in/  451 (M+fl. 

[00284] (–)-traiis-4-(4-{[4-{[(4-Clilouophenyl)(clh.yl)aiiii iojca 

d’Lhy(lroquillolin-1(2l1)-ylJcarbonyl}1ilidnoxy)-2.2-difluorol titani 

97 

I) -2-nut liyl-3.4-

ic acid (84) 
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[00285] Step 1. (–-trans-Ethyl 4-(4-( 14-( 1(4-chlar)ph .ciyl)( tiy!)uninojearhoiiyl I -.2-niethyt-,4-

dihydroquinolin-1 (21-J)-yl)carbonyl ) phenoxy)-22-d 11 uorii. LItan ale. litt iyt 2,2.cl I uorn 4 

hydroxybutanoate (US Patent #4421690, 20 Dec 1983) (3 4 in  * 1.9 mmol) and triphenylphosphinc 

(262 mg, 1.9 mmol) were dissolved in toluene (10 mL) at r cm t mperature.-(4.-1-Iydroxv-

benzoyl)-1 ,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4- hlor -phenyl)-ethyl-amide (119 mg 0.27 

mmol) was added to the resulting mixture, followed by diet iyl a odicarboxylate (323 mg, 1.9 mmol). 

The reaction mixture was stirred for 18 hours at room ten ocrat re and concentrated under reduced 

pressure. The crude residue was purified by silica gel chror 

gradient) to afford crude (t)-trans-ethyl 4-(4-[[4-J[( 
inethyl-34-dihydroquinolin- I (2J1)-yljcarbonyl } phcnoxy)-2 

mg). The crude material was used directly in the next step. 

[00286] Step 2. (–)-trans-4-(4- f [4-( [(4-Chlorophe 

dihydroquinolin-1 (2E)-yl] carbon yl ) phenoxy)-2,2-difluorob 

. [00287] To a solution of (–)-trans-ethyl 4-(4-{[4-{[( 

methyl -3 ,4-dihydroquinolin-1 (211)-yl]carbonyl ] phenoxy)-2, 

in TI-IF (4.4 mL) was added a solution of lithium hydroxid 

To the resulting mixture was added methanol (2 ml-) at 

temperature. The reaction mixture pH was adjusted to 2 

extracted with ethyl acetate (3 x 25 mL). The combined or 

.phy (ethyl acelate/dichioroirethane 

ophenyl)(ethyl)amino]carhonyl -2-

orobutanoate as yellow solid (190 

599 (M+l). 

yl)(e1hyl)ainino]carbonyl -2-methyi-3 4- 

anOi acid. 

loropheny1)(ethy1)arninoJcarbonyl J-2- 

flurobutanoatc (190 mg, 0.32 mmol) 

(15.mg, 0.63 mmol) in water (2 mL). 

the eaction stirred 18 hours at room 

a 

Ia 

over magnesium sulfate and concentrated iii oacuo to 

chiorophenyl)(ethyl)amino]carbony11-2-1 neth yl -3,4-dihydroq  inoli 

2,2-difluorobutanoic acid. H-NIvIR (CDCI3) : 0.96 (d, 3H), 1.08 

2.56 (m, 311), 3.52 - 3.68 (m, 11-1), 3.72- 3.88 (m, 211), 4.00 - .14 

6.51 (m, IH), 6.65 - 6.82 (m, 411), 6.83 - 6.92 (m, 11-1), 7,16 - 7.2 

m/z:571 (M-i-1). 

[00288] (–-traizs-N-Cyclopropyl-N-ethyl-1 -(4-methoxyl1 

tetraliydroquinoline-4-carboxamide (83) 

[00289] (–-rrans-N-Cyc1opropyl-N-ethyl-1 -(4-methoxybei 

tetrahydroquinol irie-4 -carhoxaniid a was made following g 

methoxvbenzoyl chloride for 4-trif1uorointhyl-benzoyI ehlorie am 

e.thvl-p-chloroaniline. 3.-17Uelcvelc’propanaiunic va PFCP tiedI 

cyclopropylamine using acctaldchyde and sodium triacetoxy oraL 

crude N.-cyclopropyl-N-ethyl- I -(4-methoxybeuzoyl)- met 

carboxainide was isolated as a mixture of cis and trans soine ’. P 

ion of IN hydrochloric acid and 

ars were washed with brine, dried 

yield (–)-:rans-4-(4-{ [4-( [(4-

-1 (21i)-yl]carbonyl } phenoxy)-

t, 31-1), 1.61 - 1.74 (m, lI-I), 2.34 - 

a, 2H), 4.93- 5.11 (in, 1H), 6,42 - 

m, 2H), 7.37 - 7.50 (m, 4H). MS 

-1,2,3,4-

2-methyl-i ,2,3,4-

proce(lure r\, substiuitine --

A-ethvlcyclopropanainite Icr \7_ 

\ t1I( L’.L1UCtI’.0 1fltR)H 

de. in dichioromethane. The 

1-1,2.3 ,4-tetrnhydroqujnol mc- 4-

ification via l-J.P1..0 yielded (–)-

ri-aiis-\’-eyclopi’opy1 -’V-ct hyl - 1 -(4 -inc thoxybenzoyl )-2-mctl yl - 1 2,3 .4te trehydroci a aol i na-4 - 

carboxamide. I-1-NMR (CDCI3) d: 0.81 - 0.95 (m, 21-I), 096 - I 0 (m, 211), 1.17(1. 311). 1.21 (U. 

98 
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3H), 1.95 - 2.07 (m, IH), 2,41 - 2.55 (m, IH), 2.80 . 2.92 (m, 

4.68 -.4.82 (m, IH), 5.08 - 5.23 (m, 1H), 6.44 - 6.53 (m, IH), 6 

7.45 - 7.55 (rn 2F1). MS nilz: 393 (M-i-l). 

PCT/US2006/006287 

[H),*

 

38 - 3.64 (in, 21-I), 3.75 (s, 31-1), 

70 - .84 (in, 31-1), 6.88 - 701 (in, 21-1), 

[002901 (–)-trans-N-(4-CMoro plienyl)-1-(cyclopropy1caror 

tetrahydroquinoline-4-carboxaniide (82) 

[00291] (–-Irans-N-(4-Ch1orophcnyI)- 1 -(cyclopropylcarb nyl 

tetrahydroquinoline-4-carboxarnidc was made following ge 

cyclopropanecarbonyl chloride for 4-tiifluoromethyl-ben oyl 

chlorophenyl)-. 1 -(cyclopropylcarbonyl)-.N-ethyl-2-methyl- 1,2,3 4-i 

was isolated as a mixture of cis and trans isomers. Purifica ion 

ehlorophenyl)-1-(cyclopropylcarbonyl)-N-ethyl-2-.methyl- 1,2,: 

tH-NIvLR (CDCI3) 5: 0.63 - 0.74 (in, 111), 0.79 - 1.00 (m, 21-1) 

(in, IF]:), 1.46 - 1.56 (in, 11-1). 1.85 - 1.98 (in, 1.1-1), 2.43 - 2.58 

(m, IH), 6.64- 6.69 (m, 1H), 6.93 - 7.01 (in, lI-I), 7.03 - 7.08 

(m, IH), 7.34 - 7.39 (m, 2H. MS nih: 397 (M+1). 

L002921 N-Ethyl-N-isopropyl-1-(4-methoxybenzoyl)-2-a 

carboxamide (81) 

et1iv1-2-mii•t11y1-1 ,2,3,4-

iyl-2-inethy 1-1,2,3,4-

proccdurc A. substituting 

ride. The crude N-(4-

[rociuinoline-4-carboxamnjdc 

v a HPLC yielded 

ahydroquinoline-4-carboxarnidc. 

0 (d, 3H), 1.07 (t, 31-1), 1.21 - 1.31 

1-11, 3.55 - 3.86 (in, 311), 4.97 :5.09 

HI ,7.09- 7.16 (in, IH), 7.24 -7.29 

[00293] N-Ethyl-N-isopropyl- 1-(4-rnethoxybenzoyl)-2-met yl-1, 

carboxarnide was made following general procedure B, substituting 

benzyl-amine. Purification via HPLC yielded N-ethyl-N-isop opyl 

1,2,3,4-tetrahydroquinoline-4-carboxamnide as a mixture of cis an, 

(M+1). 

[00294] re1-(2S,4S)-5-(4-{[4-{[(4-Chlorophenyl)(ethy1)a o]c 

thhydroquinolln-1(2R)-yljcarbonyl}phenyl)-2,2-dimethylpe atanc 

(4-1[4-1[(4-Chlorophenyl)(ethyl)arninolcarbonylj-2-metliyl- 3,44 

yl]carbonyl}phenyl)-2,2-dimethylpentanoic acid (79) 

[00295] Step 1. Methyl 5-[4-(chlorocarbonyl)phenyl]-2,2- imet] 

[00296] 2,2-Dimethyl-4-pentanoic acid (2 g, 15.6 mmol, 1.0 

methanol (40 nil). Thc solution was cooled down to 00 

diazumethane in hexanes (11 nil, 21.8 rnmol, 1.4 eq.) was a Ided 

turned Slight yellow inclicatiiic the rcacdou %% a" cotopiete. Roac tioji I 

give methyl-2,2-diniethy1-4-pentanoate as a colorless oil (2 g, S I %). 

[00297] Methyl-2,2-clime.thy1-4-1)entanoate. (1.0 g. 7.0 ron a!, 1 

dii riethyl lormamide. The solution was purged with ii rron 

1 eq.), triet]iylaminc (1.1 ml, 7.7 mmol, 1.1 eq.) and pa]]ai1ui 

were scquentialls’ added. Reaction was then heated to 80°C un 

99 

uinoline-4-

,3,4-tetrahydroquinoline-4-

V-ethylpropan-2-amine for ethyl -

1 -(4-rncthoxybcnzoyl)-2-mcthyl-

I trans isomers. MS nih’. 395 

3onyl}-2-mcthyl-3.4-

acid (80) and rel-(2R,4R)-5-

droquinoliu-1 (2H)-

was dissolved in anhydrous 

M solution of trimethvlsilv] 

losvly until the reaction mixture 

xture’XI  colioclil oIte(] do\vII to 

\\iIS (liSSo]\(’d in inlivilioos 

(1 4 ji(lo])eiirOic .icad M7 ii. 70 mijl, 

te 79 nig, 035 mmol. 005 eq.) 

logen for 18 h. Reaction nuxture 
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was concentrated under vacuo to leave a black oil which 

acetate and extracted. The aqueous layer was separated and 

dried over magnesium sulfate, filtered and concentrated to gi 

was purified by silica gel chromatography (methylene ehlo 

provide 4-(4-methoxycarbonyl-4-methyl-pent- 1 -enyl)-henzoi 

%). 

[00298] 4-(4-Methoxycarbonyl-4-ine thy] -pen t. I -enyl)-be 

was dissolved in ethanol (13 ml)and triethylarnirte (568, jt 

carbon (90 mg, 10 % Pd/C) were then added. The mixture w 

20 h. Reaction mixture was filtered over celite and washed 

0 
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rtitioncd between water and ethyl 

;anic layer was washed with brine, 

a drh brown solid. The crude product 

/n ethanol: 98/2 Š> 96/4 gradicn0 to 

cid as a light brown solid (915 mg, 50 

4.1 

5t 

th 

to yield a yellow oil. This oil was dissolved in ethyl ac tate 

hydrochloric acid solution. The aqueous layer was removed and 

water, and brine, then dried over magnesium sulfate, fi terec 

meth oxycarb onyl -4-meth yl -pentyl) -ben zoic acid (763 mg, 85 o). 

[00299] 4-(4-Methoxycarbonyl-4-methyl-pentyl) -ben zoic acid 

dissolved in methylene chloride (9 ml) and the solution was ooli 

oxalyl chloride in methylene chloride (2.9 ml, 5.8 mmol, 2.0 eq.) 

amount of dimethylformarnidc. The reaction mixture was St 

give the acid chloride as an oil. Methyl 5-[4-(chlorocarbor 

used without further purification in subsequent steps. 

[00300] Step 2. (–)-transMethyl 5-(4-{ [4-{ [(4-chloropi 

3 ,4-dihydroquiuolin- 1 (2R)-yl)carbonyl) phenyl)-2,2-dimethyl 

[00301] (t)-trans-Methyl 5-(4-{ [4-{ [(4chlorophen) 

dihydroquinolin- I (211)-yl]carboriyl } phenyl)-2,2-dimethylpent 

procedure A, substituting methyl 5-[4-(chlorocarbonyl)p 

trifluoromethyl-benzoyl chloride. Purification via silica gel 

.bexane gradient) yielded (–)-trans-methyl 5-(4-j[4-([(4-( 

mediyl-3,4-dihydroquinolin-

-(4-{[4-([(4-

methyl-3,4-dihydroquinolin- 1 (211)-ylJcarbonyl ) phenyl)-2.2-di 

(M-i-1). 

cid (900 mg, 3.4 mmol, I eq.) 

’imol, 1.2 eq.) and palladium on 

d under hydrogen atmosphere for 

anol. The filtrate was evaporated 

nd washed with a iN aqueous 

e organic layer was washed with 

and concentrated to give 4-(4-

63 mg, 2.9 mmol, I eq.) was 

down to 0°C. A 2 M solution of 

added followed by a catalytic 

rt for I h, then concentrated to 

was 

l) amino] carbonyl ) -2-methyl-

’l)arnino]carbonyl ) -2-methyl-3 ,4-

was made following general 

-2,2-dimethylpentanoate for 4-

atography (0-40% ethyl acetate / 

l)amino]carbonyl -2-

MS m/z: 575 

[00302] Step 3. -trwis-5-(4-{ [4-i [(4-Chioropheny )(eth I)aminojcar’oonyl }-2-incthv]-3,4-

dihydioquinelin-l2/L-arhnny! } liiyl)-2. dijnc.11i’,IluIil:u:ole , I. 

[00303] To a solution of (–)-trans-nicthvl 5-(4-{ [4-i (4-c lloroi henyl)(clliyl)annrio]carbonyl }-2-

methyl-3,4-dihydroquinolin- 1 (2/i-ylJcarbon),l }phenyl). 2,2-dii iethv pcntanoatc (500 mg. 057 mmcd) 

in 1:1 TI-IF/ methanol (50 ml-) was added a solution ui sudi in hvlmxiL]c (09.5 ni. 1.74 inn,,oh in 

water (1.0 mL). The resulting mixture was heated at 60 C far I 20 hours and concentrated . the 

resulting residue was dissolved in water ( 50 mL), cooled to 0 °C and the solutiun aeldified usin 
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3N hydrochloric acid. The resulting precipitated material was 

with iN hydrochloric acid (3 x 25 niL), and dri 

Chloropheriyl)(ethyl)arnino]carbonyl } -2-methyl-3,4-di hyclroqu 

dimethylpentanoic acid as a mixture of cis and trans isomer 

trans-5-(4- { [4-( [(4-Chlorophenyl)(ethyl)arninojcarbonyl -2-m 

yl]carbonyl } phenyl)-2,2-diniethylpentanoic acid (23%). 

[003041 Step 4. 7-e1-(2S,4S)-(4- ([4- ( [(4-Chioropheny] 

dihydroquinolin-1 (2H-yl ]carbon yl ) pheny-2,2-dimethy1 pen ta 

chlorophenyl)(ethyl)arninoJcarbonyl) -2-rnethyl-3,4-dihydroqui 

dimethylpentanoic acid. 

[00305] re1-(2S,4S)-(4- [4- { [(4-Chlorophcnyl)(ethyl)andnc 

dihydroquinolin- I (2R)-yl jcarbonyl ) phenyl)-2,2-di meth y] pen ta 

chlorophenyi)(ethyl)amino]carbonyl 1 -2-methyl-3 ,4-d1hydroqui 

dimethylpentanoic acidwere isolated 

Chi oropheriyl)(ethyl)aminojcarbonyl) -2-meihyl-3,4-dihydroqu 

dimethylpentanoic acid by preparative chiral HPLC. Dat 
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,le ted via suction filtration, washed 

afford crude 5 -(4([4-{[(4-

tin 1 (211)-yl]carbony] )phcnyl)-2,2- 

Pu ification via HPLC yielded (–)- 
yl- ,4-dihydroquinolin-1(2.H)- 

(ethy)aminoJcarbonyl }-2-methyl-3,4- 

oic acid and rel-(2R.4R)-(4-( [4-( [(4-

olin-(2H)-ylJcarhonyl )phenyl)-2,2-

caib nyl } -2-rnethyl-3,4-

oic a id and rc1-(2R,4R)-(4-( [4-{ [(4- 

olin- (21-f)-yljcarbonyl) phenyl) -2,2- 

from (–)-trans-5-(4-( [4-{ [(4- 

noun 1(2I-1)  }phenyl)-2,2- 

for ingle enantiomer (identical to 

enantiomer and to racemate), absolute stereo chemistry unkno n: -NIvIR (CD3C1) 8: 0.95 (d, 3H), 

1.12 (t, 3D), 1.14 (s, 6F1), 1.30- 1.43 (m, IH), 1.45 - 159 (in, 411), 1,67 - 1.77 (in, ill). 2.47 - 2.63 

(m, 2H), 3.58 -3.74 Cm, 1H, 3.76 - 3.92 (in, 211), 5.01 - 5.16 ( , li-I) 6.40 - 6.50 (in, 11-1), 6.70 - 6.81 

(m, 2H), 6.84 - 6.94 (m, ID), 6.99 - 7,08 (in, 2H), 7.17 - 7.21 (a, 2H , 7.40 - 7.52 (in, 4H). MS m/z: 

561 (M+1). 

[00306] Compounds 85-207, as shown in Table 1, can be prep ed by the schemes set forth in 

Schemes 1-3 and by the general procedures A and B and others descr bed herein. Those skilled in the 

art will be able to recognize, or be able to ascertain, using c 

many equivalents to the specific embodiments of the invention 
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prepared immediately prior to performing the assay. A h al/mI 

assay concentration comprising membranes (membranes ho ight I 

cells cloned to express CRTI-J2 receptor hound to and [H] P 

concentration are prepared and stored on ice before adding o wei 

final assay concentration is prepared and stored on ice bef re ad 

binding (NSB) coming plates #3653 are used for this assay. 

[00310] 10 mM stock concentrations of compounds in 00% 

room temperature. A 10 point concentration response curve is 

starting at 10.tM (final assay concentration). The compou d: 

concentrations with nine consequent-3-fold dilutions. 

[00311] 0.1 jil of each concentration of compound are 

plate and 2 p1 of cold POD, is added into the wells defining 

of 2x of bead/membrane solution are then added to each well. 

WO 2006/091674 1)C17US2006/006287 

[00307] Biological Testing 

[00308] This radioligand membrane binding assay eval ates he ability of compounds to inhibit 

[1-l] Prostaglandin D2 (PGD2) binding to the cloned hun an C 1112 receptor stably epresscd in 

HEK-293 cells (expressing human CRTh2 receptor and u s tbuni or the hctei otrinienc 0 protein 16 

were prepared by J3iosignal Company) using Scintillation Pr xinii y Assay 

[00309] A binding buffer containing 50mM Tris-J-ICI (1.117.5), 5mM MgCl.,and I toM EDTA is 

iihi.tinc solution at twice the tittal 

oni BiosienaPt from the HEK-293 

b at two times the final assay 

Cold I’GD2 at twenty times the 

g to wells defining non-specific 

MSO are prepared and stored at 

constructed for each compound, 

prepared at 40 times final assay 

ed o the appropriate well of the 384 

B. 20 il of [311] PGIJ, and then 20 al 

[00312] The plates are allowed to incubate at room tern era re for approximately 2 hours and 

then counted on Packard Topcount using SPA tritium protoco for 1 minute / well, 

[00313] The percent inhibition of PGD2 binding (PGD2 used at the K0 value or lower) to the 

HEK-293 cell membranes is determined, the assay is always r in as uplicate for n=i for a total of n=2 

and shown below. 

[00314] Compounds 1, 3, 6, 7, 9, 12, 13, 17-20, 22, 24-2 , 30-32, 34, 36, 37, 40, 42, 45, 47, 48, 

51,55,56,58,62-65,67,70,72,75,77-78,81-84 have K1 <1 uM. 

[00315] Compounds 2, 5, 11, 15, 33, 35, 50, 57, 61,76 ha e K1 10 uM. 

[00316] While this invention has been particularly sh wn a d described with references to 

preferred embodiments thereof. it will he understood by those skil 

form and details may be made therein without departing from the 

by the appended claims. 
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CLAI1MS 

1, A compound represented by the following structural f 

R4 

OYN, 

R2 

X11 
R1 

(I); 
or a pharmaceutically acceptable salt thereof, wherein: 

Ring A is an optionally substituted, fused 5-6 memben 

. Y is >C(R)- or >N-; 

X1 is ŠC(=O)-, -SO2-, -CONR-, -C(R)2-, or 

R’ is an optionally substituted group selected from an 

a monocyclic or bicyclic heteroaryl, a monocyclic or bicyclic r 

monocyclic or bicyclic non-aromatic carbocylic group 

is a C1 -C3 alkyl group, a C1 -C3 haloalkyl group or C 

C1-C3 alkyl group represented by R2 is optionally substituted 

R3 is hydrogen, C1.C6 alkyl optionally substituted by R 

substituted group selected from a C3-C8 cycloalkyl, a moriocyc 

monocyclic aryl, or a monocyclic heteroaryl group; 

R4 is Š[C(R7)2]-B: or R3 and R4 may be taken togethe 

form an optionally substituted monocyclic or bicyclic heteroar 

or 
RX and R4 may be taken together with the intervening 

, 
optionally substituted monocyclic non-aromatic nitrogen-coni 

R5 is -OH, -O(C14aliphatic), -COOR’ or ŁŁN1R’t 

R 6 is -OH -O(. ahphatic. -N(R’). C(OR’, CO(_ 

substituted group selected 1mm umcvcIic IHJIL., 
a 

or a nonocyclic non-aromatic heicrucyc Ic g loop 

each R7 is independently hydrogen, fluoro, or Cl-C-, 31k ’l 

cacti R. R or P.’ is Juu(Icpcndcuttiy 1iydrou:eui or a Cl-(’ liphiut 

monocyclic non-aromatic uuitusugcn-couu1ainin luet’-rrcclic :nsa p: 

m is zero or one; and 
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or heteroaryl ring; 

a monocyclic or bicyclic aryl, 

itic heterocyclic, or a 

group wherein the 

fluoroalkyl, or an optionally 

iromatic heterocyclic, a 

intervening nitrogen atom to 

(romatic heterocyclic group; 

and nitrogen atoms to form an 

ueterocyclic group; 

or all opilouially 

air!, a fluusIuuc\cIIu: I tcuuar’,I. 

IC eroup (Jr N( P.’ ) is a 
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B is ŠH, -C(R7)3, -C(R7)2-C(R7)3, or an optionally s 

monocyclic or bicyclic cycloalkyl, a monocyclic or bicyclic 

or a monocyclic or bicyclic non -aromatic heterocychc grou 

provided that compounds of formula (I) are other ti 

and R’ is ethyl and ring A is substituted with: a) two OCCLII 

Me, or c) one occurrence of CF. 

2. The compound of Claim I wherein R1 is an op 

monocyclic or bicyclic aryl, a monocyclic orb 

non-aromatic heterocyclic, or a monocyclic or 

3. The compound of Claim 2 wherein Y is >C(Rx). 

Ł 4. The compound of Claim 3 wherein the compound is 

formula: 
r)4 

or a pharmaceutically acceptable salt thereof, wherci 

n is  or an integer from 1-4; 

each R’ is independently halo, -OR’, -SR’, -C 

N(R°)CO2R’, -N(R10)C(0)N(R’°)2, -C(0)N(R’°)2, - C 

CO2R’, -SO2R’, S(0)RSa, -S02N(R10)2, -N(R’°)SO2R 

selected from a C1 aliphatic, a monocyclic aryl, a ma 

non -aromatic heterucyclic group; 

each R9 is Indepolldclitly hydrogen 

1a

 

each R91 is independently an opt:andlv suhti 

each R is independently hydrogen, a C utij 

or N(R°)2 is a monocyclic heteroaryl or a tito 

group. 
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ted group selected from a 

s monocyclic or bicyclic heteroaryl, 

ie compounds where X1 is ŠCOO-

of OMe, b) two occurrences of 

tituted group selcctec.l from a 

aaryl, a monocyclic or bicyclic 

-aromatic carbocychic group, 

ted by the following structural 

-NJ2, -N(R’°)2, -N(R’°)C(0)R’ - 

O)’, -OC(0)N(R10)2, -C(0)R’, - 

or an optionally substituted group 

cycic heteroaryl, or a monocyclic 

liv usritutcd C’1.., alinhatie ,n:alip: 

ed . aliphatic irip: md 

atic raup, 4C02R’-. -S02R2’, or - 

)cycic non-aromatic heerocychc 
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5. The compound of Claim 4 wherein the compound is 

formula: 

r a pharmaceutically acceptable salt thereof. 

6. The compound of Claim 5 wherein: 

R’ is an optionally substituted monocyclic or I 

optionally substituted at any one or more substitutable 

each R" is independently halo, -OR 12, -SR12, - 

-N(R’3)C(0)R’2, N(Rl3)CO2Rl2a, -N(R’3)C(0)N(R’2R 

-OC(0)N(R’2R’3), -C(0)R’2, -0O2R12 -S02R12, -S(0 

an optionally substituted group selected from a C, eli 

heteroaryl, or a monocyclic non-aromatic group; 

each R’2 is independently hydrogen or an optic 

each RI2 is an optionally substituted C,6 alipl 

each R’3 is independently hydrogen, a C, alil 

C(0)R’2, or -N(R12R’3) is a monocyclic heteroaryl or 

7 The compound of Claim 6 wherein: 

B is a monocyclic aryl or heteoraryl group, or 3L mor 

optionally substituted at any one or more substitutable ring c 

each R’4 is independently C1 -C4 alkyl, C1-C4 h-iloal 

TRl4a, TRt4b, -V-T,-R5. -V-T-R14, V,TR14a or - 

V is -0-. -N(R)-. -C(JNIR. - Or 5(0),N(Ro: 
\T, is .S(0):. -C(0)- -N(RC(O or --ŁN(RS( ) 

T is a C, -C optionally SL,hstiulted alkylenc; 

T, is a C2-C4 optionally substituted ulkylene; 

o

"1/I 2OOtiIOO(287 

by the following structural 

aryl or heteroaryl group 

abon atoms with R’ 

102, -N(R’2R’2), 

O)N(R’2R’3), -0C(0)R12, 
02N(RI2Rl2), _N(R12)SO2RI2fl, 

a monocyclic aryl, a monocyclic 

substituted C, aliphatic group; 

and 

1’ -0O2R’2’, -S02R’2, or - 

heterocyclic group. 

acyclic cycloalkyl group, each 

arbon atoms with R’4; and 

:yl, C1 -C4 baloalkoxy, R’, 114b 4’ 
 

4b. 

each R’° is i1Idpe:Identl\’ se]cctcd loii, -OR , -l’, -C(0)NR’)2. -C(0R1f
. 

CO2R’. -SOR’, -S 0R°.  -SOR’. ait optional y lstitiinl iinno 

lieteroaryl group or an optional Iv s uhstitut ed no, tocyc 

IO 

ic ncrth-itrotriatic hctcrccyclic _roti;_: 
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each R 14 is independently selected from ha a, -01-1, -SIT, -CN, -NO2, -N(R1, 

-N(R16)C(0)R°, -N(R’5)CO2R, -N(R’6)C(0)N(R - IC(0)R", -OC(0)N(R1°), or 

-N(R)SOR, 

each R1 is independently hydrogen or a C I. alipl alic group; 

each R15 is a C1.6 aliphatic group; and 

each R’° is independently selected from hy rogei a C aliphatic group, 

or -C(0)R’5, or N(R16)2 is a monocyclic h -teroa yl or a monocyclic non -aromatic 

heterocyclic group. 

8. The compound of Claim 7 wherein 

R2 is C1-C2 alkyl or C3-C6 cycloalkyl 

R3 is a CI-C4 alkyl group, and 

R4 is CH)mj3. 

9. The compound of Claim 8 wherein R’ is a phenyl, F. yridy pyrimidyl, oxazolyl, isoxazolyl, 

thiazolyl, isothiazolyl, furanyl, thiophienyl, imidazc lyl, p razolyl, pyrollyl, tetrazolyl, indolyl, 

benzotriazolyl, benzothiazolyl, benzimidazolyl, ben othi nyl, benzofuranyl, benzmorpholiriyl 

or benzpiperazinyl, each optionally substituted at ar y one or more substitutable ring carbon 

atoms with R°,  

10. The compound of Claim 9 wherein -C(0)NRR4 an -R2 4re trans relative to one another. 

11. The compound of Claim 10 wherein the compound is re 

formula: 

(CH2)m 

R)flI (1i 
or a pharmaceutically acceptable salt thcrc.i. 

106 

ill S 3 

ented by the following structural 

14) 

id ire ilIdCj)ClldclI1 Iv (i. I 3 4 
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12. The compound of Claim ii wherein R8, R" and R, 

CO2R’2, CONR12R’3, C,3 tdkyl, C1 haloalkyl, hydro 

amine, C,., alkyl amine, C, dialkylamine. C1.3 hyciro: 

PCI! US2006/006287 

resent, are independently, halo, 

., alkoxy, C13 haloalkoxy, -CN, 

ya1kl or Cl-,aniinoalkyl. 

13. The compound of Claim 5, whcrcin: 

RT is a monocyclic aryl or hoteruaryl group substituted  with T2-V2-I’3-1Vl-R and is 

further optionally substituted at any one or more subsi iluta Ic ring carbon atoms with R"; 

each R1’ is independently halo, -OR, -SR", CN, NO2, -N(R’2R’3), 

-N(R’3)C(0)R’2, _N(Rh3)CO2R2a, -N(R)C(0)N(R’21 3), 
- ’(0)N(R’2R’3), -OC(0)R, 

-OC(0)N(R’2R’3), -C(0)R’2, -CO2R’2, -SO, 
R’2, -S(C)R M, -SO2N(R’2R13), _N(R3)SO1R2a, 

an optionally substituted group selected from a C1.8 al phati , a monocyclic aryl, a monocyclic 

heteroaryl, or a monocyclic non-aromatic group; 

each R12 is independently hydrogen or an optionally substituted C,, aliphatic group; 

. each R’2 is an optionally substituted C16 aliphatic group, and 

each R’3 is independently hydrogen, a C6 aliphatic group, CO2R12a, -SO2R’2, or - 

C(0)R, or -N(R’2R’3) is a monocyclic heteroaryl or non-aromatic heterocyclic group; 

R is -C(0)OR, -C(0)R’8, -OC(0)R’8, -C( )N(R )2, -NR19C(0)R’5. 

-NR.’9C(0)OE.’, _S(0)2R2, -S(0)2COR’8, -S(0)2N( ’)2, NR’9S(0)2R1 , _NRI9S(0)2R1, 

S(0)20R’8, -S(0)OR, _S(0)Rlla, -SR", -C(0)NR°3S(0)3 ’, -CN, -NR’9C(0)N(R9)2, -OC(0)N(R)2, 

-N(R’9)2, -OR", an optionally substit ited non-aromatic heterocyclic group or 

an optionally substituted heteroaryl 
group; M is 

absent 
or 

an optionally substituted niono-,yclic aryieno, an optionally substituted 

monocyclic non-aromatic carbocyclene 
or an optionally su stituted monocyclic non-aromatic 

heterocyclene; 

V2 is absent, -0-, -C(0)-, -N(R’9)-, -S-, -S(0), -C(0)NR"-, -NR19C(0)-, -S(0)1NR’9-, -NR’9S(0)2-, r -S( D)2-; T2 is 

absent, or a C1.10 straight chain alkylene 

T3 is C10 is a straight chain alkylene; provided that T3 is a C210 straight chained 

alkylene when M is absent and V is -0-, -S-, -Ne’ -, -C( )N’9)- or -S(0)2N(R’9)- and R is -NT SO)R°. 1NRS(0)2R1, -NR’C(0)R’ NR9(’r0)OR. -CN. -OH. -SI-I. -N(R’°: 

wheteju T7 md 13 to,.icthcr contain no more ti an 1( cai boit alolims, and wimumein ’I 

and i’3 are optionally and iidcpcndcmitly substituted at any 011C or more substitutable carbon 

atoms with halidet alkyl, miem dialkvl. cciim dihalo, hat-mik-YL alkoxy, haloalkoxy, Spiro 

cycioalkvl. optionally ,\TsmIhsttm,tCd nitiocen cc itaitii icy spil mm 1OE1-a1ui11a1ic 
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group, oxygen-containing Spiro non -aromatic heter cy 

dialkylamine, or hydroxyl; 

each R° is incicpcndenliy hydrogen or C lip 

each R’8 is independently C1 ., alipliatic gro 1p 

each R’1  is independently selected from hy ro1 

-SO2R, or -C(0)R18, or -NR19 is a monocyclic het ror 

heterocyclic group. 

14. The compound of Claim 13 wherein T2 and M are alscnt. 

P( ’1 YUS2UO6/Ot (28 7 

group, amine, alkylaminc, 

group; 

a C1 aliphatic group, -0O2R. 

or a monocyclic non-aromatic. 

15. The compound of Claim 14 wherein: 

B is a monocyclic aryl or heteroaryl group o a m nocyclic cycloalkyl group, each 

optionally substituted at anyone or more substitutab e nfl carbon atoms with R’4: 

each R’4 is independently C1 -C4 alkyl, C1-C4 halo Ikyl, C1-C4 haloalkoxy, R’4, R’41, 
_T_RI4a, _T_R14b, -V-T-R’4, -V-T,-R"’, _V1_T_R4a o -V1- -R14; 

V is -0-, -N(R)-, -C(0)N(R)- or -S(0)2N(R) 

V1 is -S(0)2, -C(0)-, -N(R)C(0)- or ŠN(R) 02-; 

I is a C1-C4 optionally substituted alkylene; 

TI is a C2-C4 optionally substituted alkylene; 

each R’4 is independently selected from -o I5o - 

-S02R15, S(0)RISa, -SO,N(R’6)2, an optionally subs itute 

optionally substituted monocyclic non-aromatic hete eye 

each R’41’ is independently selected from hak, -01 

-N(R’6)C(0)R’5, _N(R1o)CO2Rl or -N(R’1)C(0)N(R 6)2 , 

-N(R’6)S02R° 

each R15 is independently hydrogen or a C1’ liph 

each R15 is a C1.6 aliphatic group; and 

each R’ is independently selected from hydr gen 

-SO2R25, or -C(0)R", or MR"), is a monocyclic het roa 

heterocyclic group. 

16. The compound of Claim 15 xN herein: 

R2 is C1 -C2 alkyl or C3-C6 cycloalky! 

R3 is a C1C4 ilk I roup, and 

R4 is  

108 

I5a 
-C(0)N(R16)2, -00R’5, 

monocyclic aromatic group or an 

a group; 

-SH, -CN, -NO2, -N(R6)2, 

)C(0)R°,  -OC(0)N(R)2 or 

group; 

Cl-(,aliphatic group, -0O2R15’, 

or a rnonocvciic 1o11-arOiflZItic 
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17, The compound of Claim 16 wherein R’ is a phenyl, p 

thiazolyl, isothiazolyl, furanyl, thiophienyl, imidazol) 

benzotriazolyl, benzothiazolyl, benzimidazolyl, bcnzc 

or benzpipeiazinyl, each substituted with ŠV2T3-R’, 

one or more substitutable ring carbon atoms with R11. 

IS. The compound of Claim 17 wherein the compound is 

(R5) 

or a pharmaceutically acceptable salt thereof, whet 

19. The compound of Claim 18 wherein -C(0)NR3R4 

20. The compound of Claim 19 wherein the compounc 

formula: 

or a pharni ceuticalh’ acceptable salt thcrcnf, 

21. The compound of Claim 20 wherein: 

’: 

is a covalent bond or ’U; 

T C, is a straight chain alkvlcne optionall 

substitutable carbon atmns with halide, alkyl, new dict 
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pyrinildyl, oxozolyl, isoxazolyl, 

zolyl, pyrollyl, tetrazolyl, indolyl. 

1, hcnzofuranyl, bcnzworpholin\ I 

h optionally substituted at any 

by structural Formula 

1, 2, 3, or 4. 

trans relative to one another. 

nied by the following structural 

;Luled at any oac or 11111C 

;cm dihalu, hak:tlkyl, spiio 
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cycloalkyl, optionally N-substituted nitrogen containing s Oro non-aromatic heterocyclic 

group, oxygen-containing Spiro non-aromatic hetero 
iyclic

 group, amine, alkylamine, 

dialkylaniinc, or hydroxyl: 

R is -C(0)OR", -C(0)N(’9)2, -NR’9C(0)1 8, 
- R’’C(0)OR’1, Ł-S(0)N(Rh,, 

-NR’9S(0)2R18, -NRT9C(0)N(R’9)2, an optionally su stitut d non -aromatic heterocyclic group 

represented by R2° or an optionally substituted heter aryl roup represented by R21; 

each R’8 is independently H or C1 -C3 alkyl; 

each Rm is independently C1 -C3 alkyl; 

each R19 is H or alkyl or N(R9)2 is a nitrogei -coot ining non -aromatic hetcrocyc.lic 

group; 

R20 is an optionally substituted piperidinonyl oxaz lidinyl, oxazolidinonyl, 

thiazolidinyl, tetrahydrofuranyl, tetrahyd ropy ran yl, 0 iazol dinyl, tetrahydrothiophene, 

morpholinyl, thiomorpholinyl, imidazolidinyl, irnida olidii onyl, dioxanyl, dioxolanyl, 

dithiolanyl, pyrrolidinyl, pyrrolidinonyl, piperazinyl, or pi eridinyl; and 

R2’ is an optionally substituted furanyl, tetra olyl, xazolyl, isoxazolyl, oxadiazolyl, 

pyrrolyl, pyrazolyl, pyridinyl, pyrimidyl, thiazolyl, thenyl, orimidazolyl. 

22. The compound of Claim 21 wherein the compound 

formula: 

(CH2)rr 

(R8) 

/E14l 

by the following structural 

or a pharmaccuticalJ acceptable Sall rcinI k 0 1. 2, 3 :: 1 

23, The compound of Claim 22 wherein: 

R’ is -C(0)OR", -C(0)N(R’)2, optionally N-

substituted imidazolyl: and 

R and each R arc indcpeiidciii Iy---I-l. nctliy 

110 

tuteci tetrazolyl or optionally N-

- Cr clivl. 
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24. The compound of Claim 23 wherein R8, R’ 1 and R’’, when present, are independently, halo, 

CO2R’2, CONR’2R’3, C,.3 alkyl, C haloalkyl, hydr xyl, alkoxy, C1 haloalkoxy, -CN, 

amine, C,.3 alkyl amine, C1.3 dialkylamine. 

25. The compound of Claim 5 wherein: 

R’ is a monocyclic aryl or hctcroaryl group, 

aryl or heteroaryl group represented by R’ optionally 

substitutable carbon atoms represented by RH; 

Vs is a covalent bond, -0-, -C(0)-, -N(R°)-,  

S(0)2NF_’3-, -I’f1.’3S(0)2-, or 

each R" is independently halo, -OR’2, -SR12 

-N(R’3)C(0)R’2, -N(R’3)CO2R’2’, -N(R’3)C(0)N(R’ 

-OC(0)N(R’2R"), -C(0)R’2, -CO2R12, -S02R122, S( 

or an optionally substituted group selected from a C1 

monocyclic heteroaryl, or a monocyclic non-aromati 

each R12 is independently hydrogen or an OF 

each R’2 is an optionally substituted C, ali 

each R13 is independently hydrogen, a C, a 

C(0)R’2, or -NR’2R’) is an optionally substituted 

heterocyclic group; and 

R22 is an optionally substituted monocyclic 

optionally substituted monocyclic or bicyclic non-ai 

26. The compound of Claim 25 wherein: 

B is a monocyclic aryl or heteroaryl group 

optionally substituted at any one or more substitutal 

each R’4 is independently C, -C4 alkyl, C, -C 

-T-R’40, -TR’4", 
_v_T_Rl4a, _V_T,_R4b, _v_iR1a 

V is -0-, -N(R)-, -C(0)N(R)- or -S(0)2N(l 

V1 is .5(1>), -C’) 0-. -N(R)C(0)- or 

T is a C1 -C, optionall’ hst>tutccl n]k:]ae 

is a C2-(,’4 oj)ti(IIal[y Substituted alkyleit 

each R14a is independently selected from -C 

SO2Ro, -S(0)R°, -SON(, an optionally sul: 

Z roup C11’.211 ootionz>lly substituted inonocyclic ion-

lii 

r a m 

Ic rio 

halo 

r -V,-

St )-

.11 11• 

[by -V3-R22 and wherein the 

substituted at any one or more 

0)-, -C(0)NR’-,-, -NR°C(0)-.  - 

-NO2, -N(R’2R"), 

2(0)N(R12R’3), -OC(0)R’2, 

-SO2N(R’2I3), -N(R°)SO2R’2 

atic, a monocyclic aryl, a 

y substituted C,6aliphatic group; 

group; and 

c group, -CO2R°°,  -S02R, or - 

yclic heteroaryl or non-aromatic 

lic non-aromatic carbocyclic or an 

heterocyclic group. 

nocyclic cycloalkyl group, each 

carbon atoms with R’4; 

ikyl, C, -C, haloalkoxy, R’4, RI4b, 

SR13, -C(0)N(R°)2, -CO2R’5, 

:1 monocycle aryl or l,elrroaivl 

c hetc>ocelic 01 oUp 
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each R 14 is independently selected 
from"’

, -O-1, o 

_’ 

1-1, -CN. NO2, -N(R’5)2, 

-N(R)C(0)R’, -N(R)CO2R’. -N(R’5)C(0)N(R’ )2, - C(0)R, -OC(0)N(R’5)2 or 

-N(R)SOR°;  

each R° is independently hydrogen or a C, aliph Itic group; 

each Rm is a C16 aliphatic group; and 

each R’6 is independently selected from hydogen a C aliphatic group. -CO2R. 

or -C(0)R", or N(R’6)2 is a nionocyclic h tcro yl or a monoc\’clic non-aromatic 

heterocyclic group. - 

27. ’The compound of Claim 26 wherein: 

R2 is C I -C2 alkyl or C2-05 cycle alkyl; 

R3 is a Ci.C4alkyl group, and 

R4 is Š(CH2)-B, 

28. The compound of Claim 27 wherein R22 is an option liv su stituted moncyclic non-aromatic 

heterocyclic group. 

29. The compound of Claim 28 wherein the compound i repr sented by the following structural 

formula: 

A4 

N 

Ł_( 11) 

or a pharmaceutically acceptable salt thereof, whercim s is , 1, 2, 3, 014. 

30, The compound of Claim 29 wherein -C(0)I’RR4 and -R ’a e flails relative to one another. 

31. The compound of Claim 30 wherein R 22 is en option’  ly su stituted cyclohexanyl, 

oxazolidinyl. nxaza!idir,on\’l. hiazolidinvi, telrllhl\’drc NI all 1, tetrehvclropyren’’l, 

thiazolidinyl, ietrahvdiothicnyl, nnsThie]iivl. tI,io,,i>rlohi, vi. :nidazolidinvl_ 

iniidazohidinonyl, dioxaitci, dioxohanvl, ditliio1a,vi, i I-Iolic inyl. pvirolidinoiiJ. piper:rz:iivl. 

isothiazolidinvl 5.3, dioxide, or piperidiiyb. 

112 
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32. The compound of Claim 31 wherein the compound 

formula: 

Is 

22 

or a pharmaceutically acceptable salt thereof. 

33. The compound of Claim 32 wherein V3 is absent. 

34. The compound of Claim 33 wherein R22 is oxazolidin 

morpholinyl, imidazolidinyl, imidazolidinonyl, pyrrol 

piperidinyl, each optionally substituted at any substitu 

haloalkyl, hydroxyalkyl, -C(0)OR 25, -C(0)R2, -OC(( 

optionally substituted at any substitutable nitrogen atc 

C(0)0R23, C(0)R23, (CHi)qCO2FJ, (CH2)qC(0)N(R 

(CH2)qC(C113)2CON(R23)2; -(CH2)qC(CH3)2CO2R23 0 

q is an integer from 1-4; and 

each R23 is independently -H, alkyl, haloalkyl 

31 The compound of Claim 34 wherein the compound is 

formula: 

113 

l’CT/US2006/006287 

ted by the following structural 

rolidinyl, tetrahydrofuranyl, 

pyrrolidinonyl, piperazinyl, or 

arbon atom by alkyl, halide, 

-C(0)NR 23), and each 

alkyl, haloalkyl. hydroxyalkyl, - 

H2)qCH(CH)CON(R23)2; 

)qCII(CF]I)CO2R23; 

Iroxyalkyl 

:nted by the following structural 
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R2 

JR1 

P(’J/ I S2()0610()()287 

or a pharmaceutically acceptable salt thereof, vherei t is 1, 2, 3 or 4. 

36. The compound of Claim 35 wherein R8, R’1 and R14, vlien present, are independently, halo, 

C1 alkyl, C haloalkyl, hydroxyl, C1 alkoxy, C3 ialoa koxy, -CN, amine, C1.3 alkyl 

amine, C13dialkylamine. 

37 The compound of Claim 1 wherein: 

R’ is T2v2_T2MR’r; 

R is -C(0)OR, -C(0)R, -OC(0)R°,  -C( )N(R )2, -NR’9C(0)R18, 

-N.’9c(o)oR’, 

S(0)2Rlsh1, -S(0)2COR’8, -S(0)2N( ’)2, lR19S(0)2R, -NR’9S(0)2R1 , 

S(0),OR’, -S(0)OR", -S(0)R, -SR18, -C(0)NR19 (0)2 ’, -CN, -NR19C(0)N(R’9)2, 

-0C(0)N(R)2, -N(R19)2, -OR18, an optionally substit ted on-aromatic heterocyclic group or 

an optionally substituted heteroaryl group; 

M is absent or an optionally substituted moo cycli arylene, an optionally substituted 

monocyclic non-aromatic carbocyclene or an optiona ly so stituted monocyclic non -aromatic 

heterocylene; 

V2 is absent, -0-, -C(0)-, -N(R°’)-,  -S-, -S(0) 

-C(0)NR"-, -’NR19C(0)-, -S(0)2NR’9-, -NR’9S(0)7-, r ŠS(  

T2 is absent. or a C1.10 straieht chain alkylene. 

T3 is C1 i; a straight chain alkylene; provid d that T3 is C210 btlZlighl chained 

alkylene whcn M k .ihsent and \’ is --0-. 
-s 

N(RV -C( I)Nl- ot  

R2 is NRbsS(0)2R1, NliSS(0)2R1, -Nl’9C(0)R°. -N111 COR3. -,NR’C(0)N(R).. 

-CN, -OH, -SH, -N(’9)e; 

wherein 12 and T together contain no niorn ti an I - Calbon itofliS. iiil \.Ilerein 

and T3 are optional!’; and independently substituted fIt mV (lie (If more SUhSli(Lit 1lhlf’ c2Il1,o:1 

atoms with halide, alkyl, gem dialkyi. gem dihalo, hal 251kv! alkoxy, haloalkoxy, spiro 

114 
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cycloalkyl, optionally N-substituted nitrogen containh g spi o non-aromatic heterocyclic 

grout,, ocy Spiro no aioiimtir Iw1ol  ip, alniti, ilIyl:iiiiii,c, 

dialkylainine, or hydroxyl 

each R is independently hydrogen or CI,6 all hatic group: 

each R’8is independently C1 aliphatic group; and 

each R’ is independently selected from hydro en, a C6 aliphatic group. -CO3R°,  

-SOZR’8, or -C(0)R’8, or -NR" is a monocyclic hetero ryl o- a monocyclic non-aromatic 

heterocyclic group. 

38. The compound of Claim 37 wherein the conipound is 

formula; 

0 
R3 

OT2-V 2-T 

or a pharmaceutically acceptable salt thereof. 

39. The compound of Claim 38 wherein the compound is r 

formula: 

40. 

R4 

3 

2 

O’ "VT3R; 

or a pharmaceutically acceptable salt thereof. 

by the following structural 

by the following structural 

The compound of Claim 39 wherein: 

V2 is a covalent bond Or -0-; 

T3 is Cl.(,is a straight chain alkylcnc optionally sibs tuted at any oiic or inure 

substitutable carbon atoms with halide, alkyl, i;ein di;li yl, yro clihalo, lia]uallyl. spitu 

cyci oalkyl , optionally N-sul stit uted nitrogen cot tam in spn’ non -aromatic hc-erocycl to 

115 
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41 

group, oxygen -containing spiro non -aromatic heter cyclid 

dialkylamine, or hydroxyl 

R’ is -C(0)OR", -C((D)N(R°)?, -NR9C((D) -t 

-NR9S(0)2R’, -NR 9C(0)N(R°),  an optionally St bsUtu 

represented by R° or an optionally substituted heter aryl 

each R18 is independently 1-I or C1-C3 alkyl; 

each Ris is independently C1 -C3 alkyl; 

each R is H or C -C3 alkyl or N(R)2 is a itrog 

heterocyclic group; 
j20 is an optionally substituted piperidinony oxa 

thiazolidinyl, tetrahydrofuranyl, tetra1ydropyranyl, t iazo 

morpholinyl, thiomorpholinyl, imiclazolidinyl, irnida olid 

dithiolanyl, pyrrolidinyl, pyrrolidinony], piperazinyl, or pi 

R21 is an optionally substituted furanyl, tetra olyl, 

pyrrolyl, pyrazolyl, pyridinyl, pyrimidyl, thiazolyl, t ieny. 

The compound of Claim 40 wherein the compound i 

formula: 

(C H 2)m 

(a)n 

OV2-T3-R 

or a pharmaceutically acceptable salt thereof, wherein 

S 
each R is independently Ci-C t al&vl. C -C4 

TR4a, -T-R4 VTRh. --V-T-R4’, ri-

V is -S(0)2, -C(0)-, -N(R)C(0)- or ŠN(R)S 

T is a t’ -C4 optionally subtitutd a]klcne; 

1 is a C: -C optic’iotllv lstiiitcd aiRviene: 

116 
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group, amine, alkylarnine, 

")C(0)OR’s;’, -S(0)7N(R’9), 

non -aromatic heterocyclic group 

up represented by R21; 

-containing non-aromatic 

idinyl, oxazolidinonyl, 

nyl, tetra hydro thiopliene, 

nyl, dioxanyl, dioxolanyl, 

idiny]; and 

isoxazolyl, oxadiazolyl, 

or irnidazolyl 

by the following structural 

alnalt I C -C halc:niozv. R. pL 
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each 114t is independently selected from -0R5’, -SI 

’5, _S(0)RISa, -SO2N(R’6)2, an optionally sul CO2R’5, -S0,R  

heteroaryl group or an optionally substituted monocyci ic no 

each R15 is independently selected from halo, 014, 

-N(R’6)C(0)R15, -N(R’6)CO2R’5, -N(R’6)C(0)N(R)., -OC 

-N(R 16)S02R, 

each R’5 is independently hydrogen or a C1.6 al phat 

each is a C1.6 aliphatic group; and 

each R’5 is independently selected from hydro en, 

-SO2R, or -C(0)R’5, or N(R16)2 is a monocyclic hete oary 

heterocyclic group. 

Ii S2006100628 7 

, -C(0)N(R1)2, -C(0)R°,  

tituted monocyclic aryl or 

aromatic heterocyclic group; 

1-1, -CN, -N0, -N(R. 

))R’, -OC(0)N(R1’) or 

group; 

1-6 aliphatic group, _CO2RISa, 

r a monocyclic non-aromatic 

42. The compound of Claim 41 wherein: 
R? is -C(0)OR", -C(0)N(R19)2, optionally N-s bstitited tetrazolyl or optionally N-

substituted irnidazolyl; and 

R’8 and each R19 are independently-1-1, methyl, or ethyl. 

43. A phrmaceu1ical composition comprising a phanm 

and an effective amount of a compound represented 

44. A method of treating an inflammatory disease in a st 

administering to the subject an effective amount of a 

of Claim 1. 

45. The method of Clairn 44, where the inflammatory disc se is 

rheumatoid arthritis, multiple sclerosis, chronic obstru tive 

COPD exacerbations, or allergic asthma. 

46, The method of Claim 45, where the inflammatory disc .se di 

dermatitis, chronic obstructive pu1iiaoiry disorder C )PD, 

rhinitis, or allereic asthma. 

47. A method of inhibiting CRTh2 activity in: (a) a subj( 

method comprises administering to said subject. or cc 

compound represented by Claim I 

117 

acceptable carrier or dilucnt 

rmound of Claim 1. 

rising the step of 

represented by the compound 

dermatitis, allergic rhinitis, 

ary disorder (COPD), 

solder or Symptom is atupie 

COIl) cxacerbaions, allergic 

or 

?gsaid

b) a biological sample: which 

oth  biolopical sample with a 
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0 a translation of the international application into , which 
purposes of international search (Rules 12.3(a) and 23.1 

Ł With regard to any nucleotide and/or amino acid sequence 
necessary to the claimed invention, this opinion has been est 

a. type of material: 

0 a sequence listing 

0 table(s) related to the sequence listing 

b. format of material: 

O on paper 

O in electronic form 

c. time of filingifurnishing: 

O contained in the international application as filed. 

0 filed together with the international application in elect 

0 furnished subsequently to this Authority for the purpos 

basis of: 

language of a translation furnished for the 

ed in the international application and 
i on the basis of: 

of search. 

Ł 0 In addition, in the case that more than one version or copy of a sequence listing and,br table relating thereto 
has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

Ł Additional comments: 

Form PCTASN237.1AoriL21D05 
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Box No. ill Non-establishment of opinion with regard to 
applicability 

The questions whether the claimed invention appears to be n( 
obvious), or to be industrially applicable have not been examir 

El the entire international application 

ED claims Nos. 44-47 (w.r.t. Industrial Applicability) 

because: 

1 the said international application, or the said claims Nos 
which does not require an international search (specify): 

see separate sheet 

O the description, claims or drawings (indicate particular 
unclear that no meaningful opinion could be formed (s, 

El the claims, or said claims Nos. are so inadequately suppo 
could be formed (specify): 

0 no international search report has been established for 

inventive step and industrial 

involve an inventive step (to be non 
respect of 

relate to the following subject matter 

be/ow) or said claims Nos. are so 

the description that no meaningful opinion 

application or for said claims Nos. 

o a meaningful opinion could not be formed without the seq ence listing: the applicant did not, within the 
prescribed time limit: 

El furnish a sequence listing on paper complying with the tan ard provided for in Annex C of the 
Administrative Instructions, and such listing was not av ilabl to the International Searching 
Authority in a form and manner acceptable to it. 

El furnish a sequence listing in electronic form complying ith t e standard provided for in Annex C 
of the Administrative Instructions, and such listing was ot a ailable to the International Searching 
Authority in a form and manner acceptable to it. 

0 pay the required late furnishing fee for the furnishing of a sequence listing in response to an 
invitation under Rules l3 ter. 1(a) or (b). 

C1 a meaningful opinion could not be formed without the tableo relted to the sequence listings; the applicant 
did not, within the prescribed time limit, furnish such tabIesin eIctronic form complying with the technical 
requirements provided for in Annex C-b/s of the Administra?ndve lstructions, and such tables were not 
available to the International Searching Authority in a form  Manner acceptable to it. 

El the tables related to the nucleotide and/or amino acid seq 
comply with the technical requirements provided for in An 

El See Supplemental Box for further details 

Form PC1’ASA/237 (April 2005) 

ng, if in electronic form only, do not 
of the Administrative Instructions. 
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
Industrial applicability; citations and explanations suppoiting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-47 

Inventiy,e step (IS) 

Industrial applicability (IA) 

2. Citations and explanations 

see separate sheet 

No: Claims 

Yes: Claims - 

No: Claims 1-47 

Yes: Claims 1-43 
No: Claims 

Box No. VIII Certain observations on the international apilction  

The following observations on the clarity of the claims, desc 
claims are fully supported by the description, are made: 

see separate sheet 

Form PCTASN 237 (April 2005) 

n, an drawings or on the question whether the 
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International application No. 

P CT/U S 2 00 6/00 6 2 8 7 

Re Item III 
Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

1. Claims 44-47 relate to subject-matter considered by t is Authority to be covered by the 
provisions of Rule 67.1 (iv) POT. Consequently, no opini n will be formulated with respect 
to the industrial applicability of the subject-matter of the e claims (Article 34(4)(a)(1) POT). 

Re Item V 
Reasoned statement with regard to novelty, inve tiv step or industrial applicability; 
citations and explanations supporting such stat me t 

2. Reference is made to the following document: 

Dl: WO 2004/032848 A (MILLENNIUM PHAF 
SHOMIR; ELDER, AMY, M; CARSON,) 2 

3. The subject-matter of claims 1-47 is not disclosed 
(Article 33(2) PCT). 

4. The present application does not meet the criteria 
subject-matter of claims 1-47 does not involve an ifl\ 
33(3) POT. 

EUTICALS, INC; GHOSH, 
ril 2004 (2004-04-22) 

in tttie prior art and therefore novel 

of rticle 33(1) POT, because the 
entive step in the sense of Article 

4.1. The document Dl is regarded as being the cbs st nor art to the subject-matter of 
claim 1 and discloses (Tables 1-6)): 1,2,3,4-tetrahy ron phthaquinolines as well as 
tetrahydropynidine compounds ortho condensed wit oth r heteroaryl rings, the nitrogen 
situated in alpha position of the other ring, substitute or the nitrogen by a C(0)R1 group, 
R’ being an aromatic group. substituted on the 2-[Do tior by a methyl group and on the 4 -
position by an amide group, where the nitrogen of th an ide is bonded directly to position 
4 of the quinoline or condensed pyridine ring. 

4.2. The subject-matter of claim 1 therefore differs frm this known in Dl in that: on the 4-

Forri PC171SA1237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 
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position of the 1 ,2,3,4-tetrahydronaphthaquinoline s w II as condensed tetrahydro-
pyridine the amide group is bonded directly to the ri g via the carbon of the amide. 
4.3. In the absence of any enhanced activity as CR H2 ’nhibitors of the compounds of the 
present application, the problem to be solved by the pre ent invention is: the provision of 
further compounds useful as CRTH2 inhibitors. 

4.4. The solution proposed hi claim 1 of the present 
involving an inventive step (Article 33(3) POT) for th 
The person skilled in the art would, when confrontec 
and starting from the closest prior art, consider char 
group on position 4 of the bycyclic heterocyclic ring 
in the closest prior art, to being bonded via the carb 
matter of the present application. 

pp cation cannot be considered as 
following reasons, 
Nit the problem as posed above, 
ing the bonding mode of the amide 
m being bonded via the nitrogen, as 

n, t 

S 4.5. The same reasoning applies, mutatis mutandis, o 
corresponding independent claims 43,44 and 47 anj d 
which therefore are also considered not new/inventiv. 

Re Iten, VIII 
Certain observations on the international appIicaion 

reby arriving at the subject -

subject-matter of the 
indent claims 2-42,45 and 46, 

5. The vague and imprecise statement in the descrip ion n page 102, paragraph 00316, 
implies that the subject-matter for which protection is sou ht may be different to that 
defined by the claims, thereby resulting in lack of cia ity ( rticle 6 POT) when used to 
interpret them. 

5.1. The expression "which is hereby incorporated b 

Smatter for which protection is sought may be differen 
resulting in lack of clarity (Article 6 POT) when used 

Form I ICT/ISA,1237 (Separate Sheet) (Sheet 2) (EPO-April 2005) 

refrence" implies that the subject-
to that defined by the claims, thereby 

rpret them. 
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PCT 
HLA 

INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 arid 44 

Applicant’s or agent’s file reference 

MPI05-005 

FOR FURTHER 
ACTION 

- 

as well 
see Form PCT/ISA/220 

as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) 1 (Earliest) Priority Date (day/month/year) 

PCT/US2006/006287 23/02/2006 

- 

24/02/2005 

Applicant 

MILLENNIUM PHARMACEUTICALS, INC. 

This international search report has been prepared by this International Searching 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 4 sheets. 

It is also accompanied by a copy of each prior art document cited 

Au 

in this 

hority and is transmitted to the applicant 

report. 

1. Basis of the report 
a. With regard to the language, the international search was carried out on the basis of: 

Elthe international application in the language in which it Nas Ii rd 

a translation of the international application into . .,,..........  which is the language __. 
seE of a translation furnished for the purposes of international rch (Rules 12.3(a) and 23.1(b)) 

b. With regard to any nucleotide and/or amino acid sequence disclosRd in the international application, see Box No- I. 

2. Certain claims were found unsearchable (See Box No. Ii) 

3. Unity of invention is lacking (see Box No lii) 

4. With regard to the title, 
1-71 the text is approved as submitted by the applicant 

the text has been established by this Authority to read as follows: 

’Villa raid to the abstract. 

the to vi ix 
s;:rr’-.tileLi

  text text has beaxi Łxxtal.-lixiia(t, ,iot.iu I. iiu;t .0...I:,. l.o,- ft Autlrly ax. It ,allxaara ui H. lii:. .. 
may. within one month from the dote of ninilirip Of this ritCrnOti anal S ’arch capon. submit comments to this Aullaor;t\ 

6. With regard to the drawings, 

a. the figure of lh drawings c t-Ł -.il-lisL- !..OV. c  - . n Ł: ii-.;.. 

aix sirgousted I.’-, Ihe applicant 

as selecled by IIi’s Authority, hecause the applicant 1;, led 10 suggest a fiQuiC 

LIas selected by this Authority, because this figure hotter char clerizes the invention 

b. none 01 the figures is to be published avilli the abstract 

Form PCT/ISA/210 (first sheet) (April 2005) 
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A CLASSIFICATION OF SUBJECT MATTER 

INV. C07D215/50 C07D401/06 C07D412/0f C071401/12 C07D400/Ou 
C07D413/12 C07D471/04 C07D496/04 A6101/47 A61K31/506 
A61K31/4375 A61K31/4365 A61P19/00 A61 11/00 

According to International Patent Classification )IPC) or to bath national classification and IP Š 

B. FIELDS SEARCHED  
Minimum documentation searched (classification system followed by Classification symbols) Š 

C070 A61K A61P 

Documentation searched other than minirnurn documentation to the extent that Sijcti docum nix are included in the fields searched 

Electronic database consulted during the international search (llama at database and. wri( re practical, search terms used) 

EPO-Internal, CHEM ABS Data, WPI Data, PA1], BEILSTE N Data 

C. DOCUMENTS CONSIDERED TO BE RELEVANT Š 

Category" Citation of document, with indication, where appropriate, at tile relevant passa cx Relevant to clairli Ni). 

X WO 2004/032848 A (MILLENNIUM 1-47 
PHARMACEUTICALS, INC; GHOSH, SHOMIR; 
ELDER, AMY, M; CARSON,) 
22 April 2004 (2004-04-22) 
abstract; claims 1-10,18-24; tables 1-

X EP 1 413 306 A (WARNER-LAMBERT COMPANY 1-47 
LLC) 28 April 2004 (2004-04-28) 
abstract; claims 1-23; examples 1-63 

DFurther documents are listed in the continuation at Boa C. 1A I See pate it family sluice, 

Special categories of cited documents: ’1’ later document  published after the international tiling date 
or priority date and not in conflict with the application but 

’A document defining the general state at the an which is not cited to undE rst5rid the penciple ci  theory underlying the 
considered to be of particular relevance n on 

t:’ srnei ri.:uiirent but publiel -r -: ,,’l.’i .......il,r.11..’r,i: ’.,’r..r -. .11: Łi-i’’- -. Ł. .Ł_ . 

hoc date -, :. r ::r.. . ’’ ,Ł . - .. 
’L’ document which may throw dOubts on porch’. clamivi ci nr’.’-.leiirr ii 1..i 11,  ..mmvtr.’:hrr: iH .muirofl 

0 it 1 1 I L5vt1 I 
ri r Ii r sph I I n-a r I I I 

ŁŁOŁ’ document referring to an oral dsclmcir’v use. e0it,btc.i’i oh ’I--hi 

other means nrcrit 
i’0iii I 5 

;. such 
COilil)iiiCl ’.oSr ’ri- ri:-.:........I  

mOrrbrnnhior: hem-i ic-c I,. j:rrSori yki!ly’.I 

"P" document published prior to the inlernatione I tiling date hut iii lii art. 
0-5 later than the priority date Ctaimvct 5,’’ 1, in ont nig rnt’’r -’lii 5 siriro’- 

titty, nt thif ctul cr>rflpIOIii:.i il tIe- iri-iiii.....S ’ci’.1, 7-1, ii’ I if0 ii .......I 29 June 2006 6/07/2005 

Name and mailing address of the tSA Aiilhburiseito icon 

European Patent Office, P -B. 5818 Patentlaan 2 NL Š 2280 HV Rijswijk Tel. (+31-70) 340-2040, Tx, 31 651 

epo nI, 
’an Laren N Fax: (i-31-70) 340-3016 Form PCT/ISN210 (second 

Sheet) (April 2005) I 



INTERNATIONAL SEARCH REPORT 

S 

Box II Observations where certain claims were found unsearchabi r(Continuation of item 2 of first sheet) 

This international Search Report has not been established in respect at certain ci jima under Article 1 7(2)() for tire 
fcrllowitiq rerirsirin: 

1. Claims Nos,: 
because they relate to subject matter not required to be searched by fbi Auth rity, namely; 

AT.though claims 44-47 are directed to a me hod of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. Claims Nos.: 
because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out. Sp cifica ly: 

3. Claims Nos.: 
because they are dependent claims and are not drafted in accordance w th the second and third sentences of Rule 6.4(a), 

Box III Observations where unity of invention is lacking (Continuat on of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this internationi I application, as follows: 

1. LII As all required additional search tees were timely paid by the applicant, t is tnt rnationat Search Report covers all 
searchable claims. 

2. As all searchable claims could be searched without effort justifying an ar ditiOn I tee, this Authority did not invite payment 
of any additional tee. 

3.F As only some of the required additional search fees were timely paid by he ap licant, this International Search Report 
covers only those claims for which fees were paid, specifically claims Nos.: 

- (I.: riled aUdit i_i .._ ..Ł_.-.- nw’-:. ii; r-, u- -ii ill -niH :’,i -r wiIrr’..Ł 
restricted to the invention firui iri’-rritiOiiCd ii  Ow claIms, it I:: rev.r art by : simm- tin 

Remark on Protest L] The additional search tees were accompanied b the applicant S 

No protest accompanied the payment of additional search fmua 

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004) 
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iii scaicli eport 
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’1U0 U 

WO 2004032848 A 22-04-2004 AU 20 327 285 Al 04-05-2004 
BR 031 041 A 16-08-2005 
CA 250 582 Al 22-04-2004 
CN 172 047 A 11-01-2006 
EP 1556 047 A2 27-07-2005 
JP 2006508077 077 T 09-03-2006 
MX PAl 500 456 A 05-07-2005 -- 

[P 1413306 A 28-04-2004 NONE 

Form PCT/ISA/210 (patent (amity annex) (April 2005) 
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F]1IŁIvII.1.141a7IF, 

INFORMACION DE PRI.QRIDAD 

5 La presente salicitud reivindica prioridad egUn 35 U.S.C. § 119(e) parc a 

solicitud provisional de Estados Unidos NO 60/6. 5.92’, presentada el 24 de febrero de 

2005, fitulada "Antagonistas del Receptor de PGD2 parc el Tratamiento de 

Enfermedades Inflamatorias", cuyo conterido entero se incorpora en esfe 

documento como referenda. 

10 ANTECEDENIES DE LkNVENCION 

15 

25 

35 

CRTH2 es un receptor de quimiaatr ye tes acoplado a la proteina G 
expresado en cØlulas Th2 (Nagata et al., J. lnmuno!., 1999, 162, 1278-1286), 

eosinôfilos  
y 

basÆfilos (Hirai eta!,, J. Exp. Med., 200 , 193, 255-261). La proslaglandina 

D2 (PGD2) es un ligando natural para CRTH2, ’es al mediador inflamatorio principal 

producido par masfocitos. Se ha demostrado que Ia activaciôn  de CRTH2 par PGD2 

induce la migración 
y 

la activación de cØluas T 2 (Hirai et of., J. Exp. Med. 2001, 

193, 255-261; Gervois etal., J. Allergy Clin. Imrr unol 2001, 108, 982-988) que, a su vez, 

estÆn implicadas en la creaciôn  de una resp .iest inflamatoria alØrgica par medio 

de la inducciôn directa a indirecta de I rr’graciôn,  activación, cebado y 

supervivencia prolongoda de cØlulas efect ras ales como eosinófilos 
y 

basôfilos  

(Sanz et ci!., J. Immuno!. 1998, 160, 5637-5645; Pa e et al., J. Allergy Clin. lmmunol. 

2001, 108, 594-601; Teran L. M., Clin. Exp. Aller 
y 

19 9, 29, 287-290). El papel de PGD2 

en el inicio 
y 

mantenimiento de la inflamacin al rgica tamblØn se ha demostrado 

en modelos de asma en ratones demostranc o at e la sobreproducciôn  de PGD2 in 

vivo par la PGD2 sintasa exacerba la inflamc ción de la vies respiratorias (Fujitani et 

al., J. lmmunol. 2002, 168, 443-449). 

Par consiguienfe, los compuestos qe s n moduladores, preferiblemente 

inhibidores, de la interacción entre CRTH 
y 

PGD2 deben ser Ufiles pare el 

tratamienfo de enfermedades y trastornos c ue stan mediados par CRTH2, PGD2, 

cØlulas Th2 y eosinófilos yb basófilos. Est s nfermedades incluyen, pero sin 

limitación, trastornos alØrgicos, trastornos as )Æti as 
y 

trastornos inflamatorios tales 

coma rinitis alØrgica, asma alØrgica, bror ccc )nstricción, dermatitis atôpica 
y 

trastornos inflamatorios sisfØmicos. 

Ahara se ha descubierto que los am uestos de esta invención 
y 

las 

compasiciones farmacØuticamente acepfa les le los mismos son eficaces coma 

inhibidores de la interacciôn entre CRTH2 y si. ligando natural PGD2. De eslo 



I:, 
2 

manera, los compuesfos de la invenciôn  y Ia cor posiciones farmacØuticas de los 

mismos son Ofiles para fratar trastornos inflamatorios y frastornos con un 

componente inflamatorio. 

DESCRIPCION DETALLADA DE  INVENCION 

5 Esfa invención proporciona comp esto que son inhibidores de CRTH2, y 
por consiguiente son itiIes para el tratami nto de trastornos inflamatorios yb 
trastornos con un componente inflamatorlo. os ompuestos de esta invención se 
representan P01 to formula I: 

. 

10 

S 

15 

20 

25 

30 

’S 

5 A 
NR2 

(I); 
0 una sal farmacØuticamente ace pta 1e 

El anillo A es un anillo arilo o heten an 

opcionalmente susfituido; 

Y es >C(Rx) o >N-; 

Xi es -C(=O)-, -SO2-, -CONR-, -C(R)2-0 CC 

R1 es un grupo opcionalmente sus ifui 

alifOfico, un arilo monocIclico o bicIclico, un hel 

heferociclilo monocIclico o biciclico no arc 

monocIclico o bicIclico no aromOfico. 

R2 es un grupo aiquilo CI -C3, un ru 

cicloalquilo C3-C6 donde el grupo aIqul o 

opcionalmente susfituido con R; 

R3 es hidrógeno, alquilo CCo opciorolrr 

Cr-C6, o un grupo opcionalmente susti uld 

cicloalquilo C3-C8, un grupo heferociclico mc 

monocIclico o un grupo heteroanilo monocIc ico; 
R4 es -[C(R7)2]mB o R3 y R4 se pueden Ion 

situado entre ellos para formar un grupc hE 

opcionalmente susfituido o un grupo helero Iclic 

los mismos, donde: 

de 5-6 miembros, condensado, 

o seleccionado entre un grupo 

roarilo monociclico o biciclico, un 

iOtico o un grupo carbociclilo 

haloalquilo CI -C3 0 un grupo 

l -C3 representodo por R2 esfÆ 

sustituido con R6, fluoroalquilo 

seleccionodo entre un grupo 

>ciclico no aromÆtico, un arilo 

junto con el Ætomo de nitrógeno 

roarilo monociclico o biciclico, 
no aromOtico; 0 



O 

Rx y R4 se pueden tomar junto COfl Os 

situados entre ellos para formar un grupo het roci 

aromÆtico, monocIclico, opcionalmente sustit ido; 
R5 es -OH, -O(grupo atifÆtico C1-4), -Co R’ C 

5 R6 es -OH. -O(grupo alifOtico C1-4), -N(R )2, - 

grupo opcionalmente sustituido seleccionado entr 

nos de carbono y nhtrógeno 

o que contiene nitrôgeno.  no 

-N (R’) 2; 
:(o)R’, -COOR’, C(0)N(R)2, o Ufl 

un cicloolquilo monocIclico, Ufl 
arilo monociclico, un heteroarito monoci Uco o un grupo heterocIctico no 
aromOtico monocIclico; 

coda R7 es independientemente hidró en , fkior o atquilo CI -C3; 

10 coda R, Rx o R’ es independientement hid ôgeno  0 Ufl grupo alifÆtico C -C4 

o N(R’)2 es un grupo heterociclico que con iene nitrOgeno, no oromÆtico, 

monociclico; 

m es cero o uno; y 

B es -H, -C(R7)3, -C(R7)2-C(R7)3, 0 Ufl 

15 seleccionado entre un cicloalquilo monocIci co 

bicIclico, un heteroarilo monociclico 0 bi id 

aromÆtico, monocIclico o biciclico. 

rupo opcionalmente sustituido 

bicIclico, un onto monocIclico o 

o un grupo heterocIclico no 

En algunas realizaciones, los co pue tos de la invención incluyen 

compuestos de formula (I) distintos de los co PU SIOS en los que Xi es -COO- y R1 es 

20 efilo y el anillo A estÆ sustituido Con: a) dos a cri iones de OMe, a) dos apariciones 

de Me, o c) una apariciOn de CF3. En otr s re lizaciones, los compuestos de la 

invenciOn incluyen aquellos compuestos en I s que Xi es distinto de -COO-

2. Compuesfos y definiciones: 

25 Los compuestos de esta invenciôn  i 

forma general, y ademÆs se ilustran por [as lase 

este documento. Como se usan en este OCU 

definiciones a menos que se indique otra c so. I 

elemenfos qulmicos se identifican de ac erd 

30 Elementos, version CAS, Handbook of Che istr’ 

principios generates de qulmica orgÆnica se c 

Thomas Sorrell, University Science Books, aus 

Organic Chemistry", 50 Ed., Ed.: Smith, M. B. Ma 

2001. 

35 El tØrmino "aufOfico" o "grupo alif 

significa una cadena de hidrocarburos sus 

en los descritos anteriormente de 

subclases y especies descritas en 

nento, se aplicarÆn las siguienfes 

ara los fines de esta invención, los 

con la Tabla Periódica de los 

and Physics, 750 Ed. AdemÆs, los 

scniben en ’Organic Chemistry", 

ito: 1999, y March’s Advanced 

:h, J,, John Wiley & Sons, New York: 

o", como se usa en este documento, 

idc o sin sustituir, de cadena lineal (es 
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decir, no ramificada) o ramificada que es 6 c mpletamente saturada o que 

contiene una o mÆs unidades de insaturaciôn o u hidrocarburo monocIclico a un 

hidrocarburo biciclico que estd completame te aturado o que contiene una o 

mÆs unidades de insaturaciôn,  pero que no es aro Ætico (tambiØn denominado en 

este documento "carbociclo’, "cicloaUfÆtico"; "ci loalquilo" a cicloalquenilo"). Par 

ejemplo, los grupos alifÆticos adecuados I clu en grupos aiquilo, aiquenilo y 

aiquinhlo lineales, ramificados o cIclicos, susti uido a sin sustifuir, e hIbridos de los 

mismos, tales como (cicloalquil)alquilo, (cicloa que il)alquilo a (cicloalquil)alquenilo. 

A menos que se especifique otra cosa, en di ersas realizaciones, los grupos 

alifÆticos tienen 1-20, 1-15, 1-12, 1-10,1-8, 1-6,1 46 -3 Ætomos de carbono. 
Los tØrminos "cicloalifÆtico", "carbociclo", "carbociclilo", "carbociclo" o 

"carbocIclico", usados solos o como porte Je n resto mayor, se refieren a un 

sistema de anillos alifÆticos, cIclicos, safura Os parcialmente insafurados, que 

tienen de 3 a aproximadamente 14 miembros do de el sistema de anillos alifÆticos 

estó opcionalrnente sustituido. En algunas eali aciones, el grupo cicloalifÆtico 

incluye sistemas de anillos saturados ("ccloalquilo") que tienen de 

aproximadamente 3 a aproximadamente 8 mie nbros. Los grupos cicloalifÆticos 

incluyen, sin lirnitación, ciclopropilo, dcl buti o, ciclopentilo, ciclopentenilo, 

ciclohexilo, ciclohexenilo, cicloheplilo, ciclo ept nib, cicbooctibo, cicbooctenilo y 

ciclooctadienibo. En algunas realizaciones, el cicloalquilo fiene 3-6 carbonos. Los 

tØrminos ’cicloalifÆtico", "carbociclo", ’carbo iclil ’, "carbociclo" o "carbociclico’ 

famblØn incluyen anillos alifÆticos que se conc ens n a uno o mOs anillos aromóticos 

o no aromÆticos, tales como decahidronaftibo a te rahidronaftibo, donde el radical a 
punto de union no es el anillo alifOtico. 

El tØrmino "alcoxi" o "fioalquilo", corn se so en este documenfo, se refiere 

a un grupo alquibo, como se ha definido anter arm nte, unido a la cadena principal 

de carbonos a travØs de un Ætomo de oxigen ("a coxi") o azufre ("fioalquibo"). 

Los tØrminos "haboalifÆtico", "haboalqu a", ’haboalquenilo" y "haboabcoxi" se 

refieren a un grupo alifÆtico, alquibo, alqueni o o alcoxi, coma puede ser el caso, 

sustituido con uno a mOs Ætomos de halogen . Co a se usa en este documenfo, el 

tØrmino "halógeno" a "halo" significa F, Cl, Br I. A menos que se indique otra coso, 

los tØrminos "alquilo", "alquenibo" y "al oxi’ incluyen grupos haboalquibo, 

haboalquenibo y haloalcoxi, incluyendo, en p rtic br, aquelbos con 1-5 Ætomos de 

fRor. A modo de ejemplo, los fØrminos "alifOti a C -3" y "aiquibo Cl-a" incluyen denfro 

de su alcance grupos trifluorometibo y pentafi oro fib. 



El tØrmino heteroÆtomo" significa uno 

fôsforo  0 silicio (incluyendo cualquier forma o 

siliclo; la forma cuaternizoda de cualquier 

sustituible de un anillo heterociclico, por ejemp 

5 - NH (comb en plrrolidinilo) 0 NR (comb en N-su 

Los fØrminos "arilo" y ’ar’, usodos solos 

ejemplo, "araiquilo", "aralcoxi" o ’ariloxialquilc 

Co a C14 que comprende de uno a I 

opcionalmente susfifuidos. Preferiblemente, el 

10 grupos arilo incluyen, sin limitaciôn,  fenilo, no 

como se usa en esfe documento, tombiØn 

aromÆtico se condensa a uno 0 mÆs anillos he 

donde el radical o punfo de union estÆ en 

limitantes de dichos sistemas de anillos cond 

15 benzotienilo, benzofuranilo, dibenzofurai 

benzotiazolilo, quinolilo, isoquinolilo, cinnoliriilo, 

carbazolilo, acridinilo, fenozinilo, fenotiazinil 

tetrahidroisoquinolinilo, fluorenilo, indanito, ten 

fenoxazinilo, benzodioxanilo y benzodioxolilo. 

20 tn- o policIclico, preferiblemente mono-, bi-, o 

o bicIclico. El tØrmino ’onto" ouede usarse de fi 

ma de oxigeno, azufre, nitrógeno, 
ad de nitrogeno, azufre, fôsforo  a 
iitró eno bÆsico o; un nitrógeno 

N ( omo en 3,4-dihidro-2H-pirrotilo), 

uid pirrolidinilo)). 

00 0 parfe de un resto mayor, por 

se r fieren a un resto aromÆtico de 

nillos aromdticos, que estÆn 

jp arilo es un grupö arilo Co-rn. Los 

o antracenilo. El tØrmino ’onto", 

:lu e grupos en los que un anillo 

oa tic, cicloalifÆtico o heferocictilo, 
an Ito aromÆtico. Los ejemplos no 

sa os incluyen indolilo, isoindolilo, 

, indozolilo, bencimidazotilo, 

la inhlo, quinazolinilo, quinoxalinhlo, 

f noxazinilo, tetrahidroquinolinhlo, 

fri inilo, tetra hidronaffilo, indolinilo, 

g upo arilo puede ser mono, bi-, 

ic ice, mOs prefeniblemente mono-
’n
 intercambiable con los tØrminos 

"grupo arilo", "anillo arilo" y ’anillo aroma tico". 

Un grupo "araiquilo" 0 ’anilalquilo" co prende un grupo onto unido 

covalentemente a un grupo alquilo, estando md pendienfemente cualquiera de 

25 ellos opcionalmente sustifuido. Preferiblement , el rupo araiquito es ant Co.io-alquilo 

(C16), incluyendo, sin limit aciôn,  bencilo, fenetio y affilmetilo. 

Los fØrminos "heteroarilo" y "heferoar-’, us dos solos o como parte de un 

resto mayor, por ejemplo, heteroaralquilo o ’het roaralcoxi", se refieren a grupos 

que fienen de 5 a 14 Ætomos en el anillo, pref nibi mente 5, 6, 9 6 10 Ætomos en el 

30 anillo; que tienen 6, 10 6 14 elect rones compa fido en una formaciOn cIclica; y que 

fienen, ademÆs de Ofomos de carbono, de u o a cuatro heteroÆtomos. El tØrmino 

"heteroOfomo" se refiere a nitrógeno, oxIgen o zufre, e inctuye cualquier forma 

oxidada de nitrOgeno 0 azufre, y cualquier orm cuaternizada de un nitrÆgeno 

bÆsico. Los grupos heteroorilo incluyen, si lim taciôn, fienilo, furanilo, pinrolilo, 

35 imidazolilo, pirazolilo, triazolilo, tetrazolilo, oxa olio isoxazolilo, oxadiazohhlo, tiazolilo, 

isotiazolilo, tiadiazolilo, piridilo, pinidazinito, piri idi 110, pirazinilo, indolizinilo, puninilo, 
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naftiridirillo 
y 

pferidinilo. Los tØrminos "heteroo ilo" ’heteroar-", como se usan en 

este documento, tamblØn incluyen grupos en as q e un anillo heferoaromdtico se 
condensa a uno o mÆs anillos arilo, cicloalifÆti a o heferociclilo, donde el radical a 
purifo de union esfÆ en el anillo heteroaro óti a. Los ejemplos no limitantes 

5 incluyen indolilo, isoindolilo, benzotienilo, ben ofur nib, dibenzofuranilo, indazolilo, 
bencimidazolilo, benzotiazobilo, quinobibo, iso ulnolilo, cinolinibo, ffalazinilo, 
quinazolinilo, quinoxalinhbo, 4H-quinolizinilo, car azolilo, acridinibo, fenazinilo, 
fenotiazinhbo, fenoxazinilo, tetrahidroquinolinilo, etra idroisoquinolinilo 

y pirido[2,3-b]-
1,4-oxazin-3(4H)--ona. Un grupo heteroarilo Pu de ser mono-, bi-, tn- a policIclico, 

10 preferiblemente mono-, bi- a triciclico, mÆs refe iblemenfe mono- o bicIclico. El 

tØrmina "heteroarilo" puede usarse de forma intenc mbiable con los tØrminos "anillo 

heteroarilo", ’grupo heferoaribo’ a heteroaro Æti o", donde cualquiera de dichos 

tØrminos incluye anillos que estÆn opci nab ente sustituidos. El tØrmino 

"heteroaralquilo" se refiere a un grupo aiquibo sustituido con un heteroarilo, donde 

15 las porciones aiquibo 
y 

heteroarilo opcion Ime te esfÆn independienlemenfe 
sustituidas. 

Coma se usa en esfe documento, a en s que se indique otra cosa, las 

expresiones "bet erocicbo", ’heterociclilo", ’no ical heterociclico’ 
y 

’anillo 

heterociclico" se usan de forma inferca bia le y se refieren a un resto 

20 heterocIclica, monocIclico de 3 a 7 miembro a b cIclico de 7 a 10 miembros que 

estÆ saturado a porcialmente insaturado 
y 

que tiene, ademÆs de Ætomos de 

carbono, uno a mós, preferiblemente de uno c afro, heferoÆtomos, coma se ho 

definido anteriormente. Cuando se usa con r spe to a un Ætomo del anillo de un 

heferocicbo, el tØrmino "nifrOgeno" incluye un nitr geno sustifuido. Coma ejemplo, 

25 en un anillo saturado a parcialmente insa ura a que tiene 0-3 heteroÆfomos 

35 

seleccionados entre oxIgeno, azufre a nitrOg no, I nhlrOgeno puede ser N (coma 

en 3,4-dihidro-2H-pirrolibo), NH (coma en pirrol dinil ) o NR (como en pirrolidinibo N-

sustituido). 
Un anillo heterocIclico puede unirse a s grupo colgante en cualquier 

heteroÆtomo a Otomo de carbono que dØ co a r sultado una estructura estable y 

cualquiera de los Æfomos del anillo puede est r opcionahmente sustituido. Los 

ejempbos de dichos radicales heterociclicos atur dos a parcialmente insaturados 

incluyen, sin limitaciôn,  tetra hidrofuranollo, te rahi rotienila, pirrolidinilo, pbrrolidonilo, 

phperbdinilo, pirrolinhbo, tetrahidroq 
mali 110, tetrahidroisoquinolinilo, 

decahidroquinolinibo, oxazobidinilo, piperazinil , dioxanibo, dioxolanibo, diazepinilo, 

oxazepinilo, tiazepinhlo, morfolinibo y quinucli inib . Las expresiones ’heterociclo’, 
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"heterociclilo", ’anillo heterociclilo", "grupo 
"radical heterociclico", se usan de forma I 

tambiØn incluyen grupos en los que un anillo 

anillos arilo, heteroarilo a cicloalifótico, tales 

5 fenantridinilo o tetrahidroquinolinhlo, donde 

anillo heterociclilo. Un grupo heterociclilo 

preferiblemente mono-, bi- o triciclico, mÆs 

tØrmino "heterociclilalquilo" se refiere a 

heterociclilo, donde las porciones aiquilo 

1Q independientemenle sustituidas. 

Como se usa en este documento, la xprE 

refiere a un resto del anillo que incluye al mno 

entre Ætomos del anillo. La expresiôn "parcalrn 

anillos que tienen multiples sitios de insaturaci3n, 

15 o heteroarilo, como se han definido anteriorrrente 

20 

041 

30 

35 

iclico", resto heterociclico", y 

mbiable en este documento, y 
ciclilo se condensa a uno o mÆs 

indolinilo, 3H-indolilo, cromanilo, 
al a punto de unión estO en el 

se mono-, bi-, tn- a policiclico, 

riblemente mono- o biciclico. El 

rupo aiquilo sustituido con un 

erociclhlo opcionalmente estÆn 

ion ’parcialmenfe insaturado" se 
un doble enlace o triple enlace 

nte insaturado" pretende incluir 
ro no pretende incluir restos orilo 

El tØrmino "alquileno" se refiere a un rup aiquilo bivalente. Una ’cadena 

aiquileno" es un grupo polimefileno, es decr, -( H2)n-, en el que n es un nUmero 

entero positivo, preferiblemente de 1 a 6, de a 4 del a 3, de 1 a 2 o de 2 a 3. Uno 

cadena alquhleno sustifuida es un grupo poll Tietil no en el que uno o mOs Ætomos 

de hidrOgeno del metileno se reemplazan c n u sustituyente. En general, a menos 

que se indique otra cosa, los susthluyente ad cuados incluyen los descritos a 

continuación para un grupo alifOtico susfifuid 

Una unidad metileno de a cadena Iquil no famblØn puede reemplazarse 
opcionalmente con un grupo funcional. n algunas realizaciones, una unidad 

metileno interna se reemplaza con el grupo fun lonal. En la memoria descniptiva y 

en las reivindicaciones de este documen o s describen ejemplos de grupos 

tuncionales adecuados. 

Los tØrminos ’orhleno", ’heterociclen " y carbocicleno"/"cicloalquhleno" se 

refieren a anillo(s) arilo, heteroarilo, h terociclico no aromÆtico a 

carbocIclico/cicloalquilo, respectivamenfe, flu a molØcula que estO unida a dos 

grupos diferentes de a molecule mediante n e lace covalente sencillo de dos de 

sus Ætomos en el anillo. Los ejemplos de grup s or leno adecuados incluyen fenhleno, 

pirrolileno, fienileno, furanhleno, imidazolilen , fri 

isoxazolileno, oxadiazolilerio, pirazolileno, pin 

tiazolileno; los ejemplos de carbociclen s n 

ciclopropileno, ciclopentileno, ciclohexilen y 

IhIeno, tetrazolileno, oxazolileno, 

inileno, pirimidileno, pirazinileno, 

onociclicos adecuados incluyen 

:icloheptileno; y los ejemplos de 



heferociclenos no aromÆticos adecuados inluy n piperidinileno, piperazinileno, 

pirrolidinileno, pirazolidinileno, imidazlidi ileno, tefrahidrofuranofleno, 

tefrahidrofienileno, isooxazolidinileno, oxazolidirilen , isofiazolidinileno, fiazolidinileno, 

oxatiolanileno, dioxolanileno y ditiolanileno. mo o de ejemplo, Ia esfructura de 

5 ,4-fenileno, 2,5-f lenileno, 1,4 ciclohexileno y ,5-pirrolodinileno se muestra a 

confinuaciôn:  

F-OH 
10 

El tØrmino ’susfituido", como se usa 

In

 e fe documento, significa que se 
Ł reemplazan uno a mÆs hidrôgenos  del resto I dic do, con la condiciOn de que la 

sustitución dØ como resultado un compuest est ble o qulmicamente viable. Un 

compuesfo estable o un compuesfo quImi am nte viable es uno en el que Ia 

15 estructura qulmica no Se altera sustancial en e cuando se mantiene a uno 

20 

temperatura de aproximadamente -80°C a pro imadamente +40°C,  en ausencia 

de humedad u otras condiciones qulmicam nte reactivas, durante al menos una 

semana, 0 Ufl compuesto que mantiene su I teg idad durante el tiempo suficiente 

para ser ON para la administraciÆn terapØu ica a profilÆctica a un paciente. La 

expresión "uno o mÆs sustituyentes", como s us en este documento, se refiere a 

varios sustituyentes que varlan de uno al nU ero mÆximo de sustituyentes posibles 

en base al nUmero de sitios de union disp nibes, con la condiciOn de que se 

mantengan las condiciones anteriores de est bilic ad y viabilidad quimica. 

A menos que se indique otra cosa, un rupo arilo (incluyendo araiquilo, 

aralcoxi, ariloxialquilo y similares) o het roa ilo (incluyendo heteroaralquilo, 

heteroarilalcoxi y similares) puede contener no mÆs sustituyentes y, par Ia tanto 

puede esfar "opcionalmente sustituido’. A e 
as 

de los sustituyentes definidos 

anteriormenfe y en este documento, los sushi ye fes adecuados sobre el Otomo de 

carbono insaturado de un grupo arilo he eroarilo tambiOn incluyen y se 

seleccionan generalmente entre halógeno -R° -OR°; -SRO; -NO2; -CN; N(R0)2; - 

NR0C(0)R0; NJR0C(S)R0; -NR°C(0)N(R°)2;  -NR°(S) (R°)2;  -NR°CO2R°;  -NR°NR°C(0)R°;  - 

NR°NR°C(0)N4(R°)2;  -NR°NJR°CO2R°;  -C(0)C(0)R°;  - (0)CH2C(0)R°;  -0O2R°;  -C(0)R°;  - 

C(S)R° -C(0)N(R°)2; -C(S)N(R°)2; -OC(0) (R°)2; -OC(0)R°; -C(0)N(OR°)R°;  - 

C(NOR°)R°;  -S(0)2R°; -S(0)20R°; -S02N(R°)2; -S( )R°; -NR°SO2N(R°)2;  -NR°S02R°;  - 



S 

NJ(OR°)R°;  -C(=NH)-N(R°)2; -P(0)2R°; -PO
 

(R°)2:  O O(R°);  donde coda apariciôn  

independiente de R° se selecciona enfre hi rag no o un grupo opcionalmente 

sustituido seleccionado entre un grupo alitÆlic Ci- arilo, heteroorilo, heferociclico, 

o cicloalifÆtico o, ademÆs de la definición ant nor dos apaniciones independientes 

5. de R°, en el mismo sustituyente o en sustituye tes iferentes, tomados junto con los 

Ætomos sifuados entre ellos forman un anill m nocIclico o biciclico, saturado, 

parcialmente insaturado o totolmenfe ins turado, de 3-12 miembros, 

opcionalmente sustituido, que tierie -4 heteroÆtomos seleccioriados 

independientemente entre nit rógeno. oxIgeno o a ufre. 

10 A menos que se indique otra cosa, un rupo alifófico o heteroalifÆtico, o un 

anillo heterocIclico no aromÆtico puede cont ne uno o mÆs sustituyentes y par Ia 

fanto puede estar "opcionalmente sustituido". Ad mÆs de los sustituyentes definidos 

anteriormente y en este documento, los sustit yen es adecuados sabre el carbono 

saturado de un grupo alifÆtico o heteroalifÆ ico, o de un anillo heterociclico no 

15 aromÆfico se seleccionan entre aquellos mdi ad s anteriormente para el carbono 

20 

30 

35 

insafurado de un grupo arilo o heferoarilo y 

=NNHR, =NN(R)2, =NNIHC(0)R, =NNHCO2(01 

cada R’ se selecciona independientemenfe 

o opcionalmente sustituido. 

AdemÆs de los sustituyentes definidos 

sustituyentes opcionales sabre el nitrôgeno  d 

tambiØn incluyen y se seleccionan generalm 

-C(0)C(0)RI, -C(0)CH2C(0)R, -S02R?, -5021’ 

NRSO2R; donde R es hidrôgeno, o 

seleccionado entre un grupo alifÆtico Ci 

cicloalifÆfico o, ademÆs de la definición an 

de R4, en el mismo susfituyente o en susfituy 

Ætomos situados entre ellos formon un ani 

lemôs  incluyen los siguientes: O, S, 

ho), =NNHS02(alquilo) o =NR’, donde 

tre idrôgeno  a un grupo alifÆtico Ci-

nte lormente en este documento, los 

un anillo heterocIclico no aromÆtico 

fe ntre -P,+, -N(R)2, -C(0)R, -0O2R, 

)2 -C(=S)N(R)2, -C(=NH)-N(R)2 0 - 

rupo opcionalmente sustituido 

a ilo, heteroarilo, heterociclico, a 

nor dos apariciones independientes 

les diferentes, tomados junto con los 

monocIclico a biciclico, saturado, 

parcialmente insafurado a totalmente ins

 

turado, de 3-12 miembros, 

opcionalmente sustituido, que fiene 0-4 heteroÆtomos seleccionados 

independientemente entre nitrOgeno, oxIgen a zufre. 

Como se ha detallado anteriorm nte, en algunas realizaciones, dos 

apaniciones independientes de Ro (o R o Cu Iquier ofra variable definida de 

manera similar en a memoria descriptiv y n las reivindicaciones de este 

documenfo), se toman junto con los Ætomo de arbono situados entre ellos para 

formar un anillo monocIclico o biciclico, atu do, parcialmente insafurado a 

S 
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fotalmente insaturado, de 3-12 miembros, op cio almente sustituido, que tiene 0-4 

heteroÆtomos seleccionados indepenclientE me te entre, nitrôgeno oxIgeno o 

azufre. 
Los anillos ejemplares que se for an cuando dos apariciones 

independientes de Ro (0 R, o cualquier otra variable definida de forma similar en la 

memoria descriptiva y en las reivindicacione de este documento) se toman junto 

con los Ætomos de carbono situados entre ellos incluyen, pero sin limitaciôn  los 

siguienfes: a) dos apariciones independientes de Ro (o R, o cualquier otra variable 

definida de manera similar en Ia memoria d scri fiva a en las reivindicaciones de 

este documento) que se unen al mismo Æto o se toman junto con ese Ætomo 

para formar un anillo, por ejemplo, N(R°)2, don de ambas apariciones de Ro se 

toman junto con el Ætomo de nifrógeno para formar un grupo piperidin-1-ilo, 

piperazin-1-ilo o morfolin-4-ilo; y b) dos apari ion s independientes de R° (o R, a 

cualquier afro variable definida de manera similar en la memoria descriptiva a en 

las reivindicaciones de este documento) q e se t.inen a Ætomos diferenfes y se 

toman junta con los dos Ætomos para former L. n ar lila, por ejemplo cuando un anillo 
(_ IO 

ORO 

fenilo esta sustituido con dos apariciones de ORO - , estas dos 

apariciones de R°  se toman junta con los Ælo os de oxIgeno a los que estÆn unidos 

para formar un anillo de 6 miembros qu c ntiene nitrôgeno, condensado: 

VIa0

 

) 
O . Se apreciara que puede formarse una diversidad de anillos 

diferentes (por ejemplo, fambiØn anillos espira y e lazados) cuando dos apariciones 

independientes de Ro (a Rt o cualquier otra variable definida de manera similar en 

la memoria descriptive y en las reivindicacion s dE, este documento) se toman junta 

con los Ætomos de carbono 5ifuadas entre ello, y que los ejemplos delallados 

anteriormenfe no pretenden ser limitantes. 

A menos que se indique otra cosa, as estructuras representadas en este 

documento tambiØn pretenden incluir toda las formas isomØricas (por ejemplo, 

enantiomØricas, diasfereomØricas y geom’tric $ (o conforrnacionales)) de la 

estructura; par ejemplo, las configuraciones R S de coda cenfro asimØtrico, 

isómeros de doble enlace (Z) y (E) e isóme as Conformocionales (Z) y (E). Por lo 

fanfo, los isômeros  estereoquimicos unitarios sic mo las mezclas enantiomØricas, 

diastereomØricas y geomØtricas (a conform cia ales) de los compuestos de este 

documento estÆn denfro del alcance de la i yen ion. A menos que se indique otra 
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cosa, todas las formas tautomØricas de los c 

del alcance de la invención. AdemÆs, a 

estructuras representadas en este docu 

compuestos que difieren Onicamente en Ic 

5 isotôpicamente enriquecidos. Por ejem 

estructuras mostradas en este documento, 

10 

15 
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30 

del hidrógeno con deuterio o tritio, a el ree 

carbono enriquecido I3C o 14C, estÆn dentro d 

3. Descripc!ón de los compuestos ejempl 

Como se ha descrito de forma gener 

de formula I, el anillo A es un anillo arilo o hefe 

y opcionalmente sustituido. En algunas rec I 

opcionalmente sustituido seleccionado entre: 

)uejstos de a invenciÆn estÆn denfro 

no que se indique otra cosa, las 

en a tamblØn pretenden incluir 

pr sencia de uno 0 mOs Ætomos 

lo compuestos que fienen las 

n la excepciOn del reemplazamienfo 

plo amiento de un carbono con un 

I Cl once de esta invención. 

I aneriormenfe para los compuestos 

oario, de 5-6 miembros, condensado 
izaiones, el anillo A es un grupo 

;N 

(:N4rK 
Preferiblemente, el Anhllo A es un grulzo fe ilo condensado, opcionalmenfe 

sustituido. En general, los sustituyentes del Anill A adecuados son los que Sc 

proporcionan en la sección que describe los sustituyentes de grupo arilo y 

heteroarilo adecuados. Preferiblemente, el Ajib , como se ha definido en general 

y en las realizaciones preferidas anteriormente, std sustituido con n sustituyentes 
representados por R8, donde n es 0, 1, 2, 3 6 4, referiblemente 0 6 1. Coda R8 es 

independientemente halo, -OR, -SR9, - N, NO2, N(R10)2, -N(RIO)C(0)R9, - 

NJ(R1O)CO2R9a _N(RiO)C(0)Nl(R10)2, _C(0)N(R10) , -0 (0)R9, OC(0)N(R10)2, -C(0)R9, - 

CO2R, *502R9a, S(0)R9a, -502NJ(R’°)2, -N(R’°)so2 90 o un grupo opcionalmente 

sustituido seleccionado entre un grupo all Ætic C -8, un arilo monocIclico, un 
heteroarilo monocIclico a un grupo heterocI ic monociclico, donde coda R9 es 
independientemente hidrogeno o un grupo lifOtco C1-6 opcionalmente sustituido, 

coda Rya es independientemente Ufl grupo al fOti 

cada RIO es independientemente hidrógen 
’L

 

502R o -C(0)R9, o N(Ri0)2 es un grupo hete oar 

o CI -6 opcionalmente sustifuido; y 

I grupo alifOtico Ci.o, -0O2R°,  - 
) monocIclico a heterociclico no 
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aromÆtico monocIclico. Preferiblemente, 

aiquilo Cl-3, haloalquilo C13, hidroxilo, alcoxi C 

aiquilamina C,-3, dialquilamina C1.3, hidroxialqi. 

Como se ha descrito de forma generc 

de formula I, Y es >C(Rx) o >N-, donde Rx es h 
es preferiblemente >C(Rx). MÆs preferiblemen 

a R es independientemente halo, 

-3, hloalCOxi CI -3, -NO2, -CN, amino, 

o C3 o aminoalquilo C1. 
aneriormente para los compuestos 
rOgno 0 Ufl grupo alifÆtico C1 -C4. Y 

Y es >CH-. 

Como se ha descrito de forma generc I an eriormente para los compuesfos 
de fOrmula I, Xi es -C(0)-, -$02-, -CONR-, -C(R)2-, o -0O2-. Preferiblemente, Xi es - 

C(=0)-. 

Como se ha descrito de forma genercl anteriormente para los compuestos 

de fOrmula I, R1 es un grupo opcionalmente s stitu do seleccionado entre un grupo 

alifÆtico, un arilo monociclico o bicIclico, Ufl heter arilo monocIclico o biciclico, un 

grupo heferociclico no arornÆtico, monociclic o icIclico o un grupo carbociclico 

no aromÆfico, moriocIclico o bicIclico. Pref ribi mente, R1 es un grupo arilo o 

heteroarilo, monocIclico o bicIclico, opcional ent sustituido. En otras realizaciones 

preferidas, RI es un grupo opcionalmente usfi uldo seleccionado entre fenilo, 

piridilo, pirimidilo, oxazolilo, isoxazolilo, tia ohIo, isotiazohilo, furanilo, tiofenilo, 

imidazolilo, pirazohilo, pirrolilo, tetrazohilo, in oil , benzotriazolilo, benzotiazohilo, 

bencimidazolilo, benzotienilo, benzofuranilo, en omorfolinilo o benzopiperazinilo. 

En otras realizaciones preferidas, R1 es un rup heferocichico, monocichico, no 

aromÆtico, o carbocIchico no aromÆtico o cionalmente sustituido. En las 

realizaciones preferidas, R1 es un grupo heter dcli o, monocIchico, no aromdtico, o 

carbocIclico no aromOtico, opcionalme te sustituido seleccionado entre 

ciclopropilo, ciclobutilo, azetidinilo, ciclopentil , p1 rohidinilo, ciclohexilo, cicloheplilo, 

morfolinilo, piperidinilo, piperazinilo o tiomorfo inilo. En otras realizaciones preferidas, 

R’ es fenilo 0 piridilo opcionalmente sustituido. En fras realizaciones preferidas, R’ es 

fenilo opcionalmente susfituido. 

En general, los sustituyenfes adecu dos para un Ætomo de carbono o 

nitrÆgeno susfituible del anillo aromÆtico de un grupo arilo o heteroarilo 

representado per R1 son como se proporci nan en a secciOn que describe los 

sustifuyentes adecuados para un grupo rib o heteroarilo; los sustituyentes 

adecuados para un Ætomo de carbono o nitr’ge o sustifuible del anillo de un anillo 

heterocIclico no aromOfico del grupo r pre entado 01 R’ son como se 

proporcionan en ha sección que describe os s stifuyentes adecuados para un 

grupo heterociclico no aromÆtico; y los su titu entes adecuaos para un grupo 

alifOtico o un carbono susfifuible del anillo d un grupo carbocichico representado 
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por R1 son coma se proporcionan en Ia s cci 

adecuados para un grupo alifÆtico. 

En algunos realizaciones, R’ esfÆ sustituido 

que describe los sustifuyentes 

n una o mÆs apariciones de R" 

donde coda R" es independientemente halo, - R2, -SR12. -CN, -NO2, N(RI2Rl3), - 

N(R13)C(0)R’2, -N(R13)CO2R12, _N(R13)C(0)N(R12R 3), -C(0)N(R12R13), -OC(0)R’2, - 

OC(0)N(R12R13), -C(0)R12, -0O2R12, -S02R’2°, - (0) 12a, -S02N(R’2R3), _N(R13)SO2RI2a 

un grupo opcionalmente sustituido seleccio ado enfre un grupo alifÆtico Ci-8, un 

arilo monocIclico, un heteroarilo monocI lico, o un grupo carbocIclico, no 

aromófico, monocIclico, donde coda R12 es md pendientemenfe hidrógeno o un 

grupo alifÆtico C,-6 opcionalmente sustituido, ca a R12a es un grupo alifÆtico CI -6 

opcionalmente sustituido, y coda R13 es inde en lentemente hidrôgeno,  un grupo 

alifÆflco C16, -0O2R’2°, 502R12a o -C(0)R’2, o - (R12R13) es un grupo heteroarilo 

monocIclico o heterocIclico no aromOti o opcionalmente sustituido. 

Preferiblemente, coda Ru1 es independiente ent halo, aiquilo C1.3, haloalquilo CI -3, 

15 hidroxilo, alcoxi Ci-3, haloalcoxi Cu -3, - 02, 
dialquilamina Ci-a, hidroxialquilo C1-3 o amin aiqu 

un grupo fenilo, piridilo, pirimidilo, oxazolilo, isoka 

tiofenilo, imidazolilo, pirazolilo, pirrolilo, tet 

benzotiazolilo, bencimidazolilo, benzotienil 

20 benzopiperazinilo, coda uno opcionalmen e s 

carbono sustituible del anillo con R11. AUn mô pr I 

representado por Ia siguiente formula estruct ral: 

25 

30 

-CN, amina, alquilamina 01-3, 

0 CI-3- MOs preferiblemente, R’ es 
olio, tiazolilo, isotiazolilo, furanilo, 

Izolilo, indolilo, benzotriazolilo, 

?nzofuranilo, benzomorfolinilo 0 

fituido en cualquier Ætomo de 

ribIemente, R’ es un grupo fenilo 

s es 0, 1, 2, 3 0 4, preferiblemente 0- 
, y as 

preferiblemente 0 6 1. 

Coma alternativa, R’ estÆ sustit ido con T2-V2-T3-M-R, y R’ estO 

opcionalmente sustituido odemOs en uno o as de los Ætomos de carbono 

sustifuibles del anillo con R11. 

M estÆ ausenfe a es un arileno mo oci lico opcionalmente sustituido, un 

carbocicleno no aromOfico, monocIcli a, pcionalmente sustituido o un 

heterocicleno no aromOtico, monocicilco, pci nalmente sustituido. Los ejemplos 

de grupos arileno adecuados incluyen fe lien , pirrolileno, tienileno, furanileno, 

imidazolileno, triazolileno, tefrazolileno, ox zolil no, isoxazolileno, oxadiazoilleno, 

pirazolileno piridinileno, pirimidlleno, pira mile o, tiazolileno; los ejemplos de 

carbociclenos monociclicos adecuados I cluy n ciclopropileno, ciclopentileno, 
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ciclohexileno y cicloheptileno; y los ejempl d heterociclenos no oromÆticos 
adecuados incluyen piperidinileno, piperazi len , pirrolidinilerio, pirazolidiiiiiono, 

imidazolidinileno, tetrahidrofuranoileno, te rahi rotienileno, isooxazolidinileno, 

oxazolidinileno, isotiazolidinileno, tiazolidinile o, xafiolanileno, dioxolanileno y 
ditiolanileno. Se prefieren los grupos arileno fe lien , [2.5]tienileno y [2.5]furanileno. 
Los sustituyentes adecuados paro un arileno so como se proporcionan en Ia 

sección que describe los sustituyentes de gr pos arilo y heferoarilo; y los 

sustituyentes adecuados pare heterociclen y arbocicleno no aromOficos son 

como se describen en las secciones que propprci non los sustituyentes adecuados 

parc un grupo heterociclico no aromÆtico 
y 

un rupoalifÆfico, respectivomente. 

Los sustituyentes preferidos pore un carbono 
;uslble

 del anillo aromÆtico de un 

grupo representado por M y un öfomo de car ono o un Ætomo de nitrógeno 

sustituible del anillo de un anillo no aromÆticorepr sentado por M son como se ha 

descrifo anteriormente pare un grupo arilo o h ter arilo. 

V2 estÆ ausente, a es -0-, -C(0)-, -N(R’ )-, -S -S(0)-, -C(0)NR19-, -NR19C(0)-, - 
S(0)2NR19-, NJR19S(0)2 o -5(0)2-. Preferiblement , V2 estÆ ausenfe o es -0-. 

Ry es C(0)0Rl8, -C(0)R18, -0C(C)R’8, -C(0)N(R’9)2, NR19C(0)R8, 

NR19C(0)OR18a, S(0)2RI8a, -S(0)2COR18, -5(0)2 N(R19)2, _NR9S(0)2Rl811, NR19S(0)2Rl80, 

S(0)20R18, -S(0)0R18, -S(0)R80, -SR’8, -C(0)N’S( )2R8a, -CN, ’-NR19C(0)N(R19)2, - 

OC(0)NR’92, - N(R19)2, -OR18, un grupo hetero icli o no aromÆtico opcionalmente 

sustifuido a un grupo heteroarilo opcion Ime te sustituido. Los sustituyentes 

adecuados pare el grupo heterociclico n or mÆtico 
y 

el grupo heferoarilo 

representado por Ry son como se proper ion n en la siguiente sección que 

describe sustituyentes adecuados para u gr po heterociclico 
y 

un grupo 

heferoarilo, respectivamenfe. Preferiblemen e, " es -C(0)OR8, -C(0)N(R19)2, - 

NR19C(0)R’8, -NR9C(0)0R18°, -S(0)2N(R19)2, -NR19S( )2R8a, -NR19C(0)N(R19)2, un grupo 

heferocIclico no aromÆfico opcionalmente ustit ido representado por R20 o un 

grupo heferoorilo opcionalmente sustitudo representado por R21. MÆs 

preferiblemente, Ry es C(0)0R18, -C(0)N ’R’9) , tetrazolilo opcionalmente N-

sustituido o imidazolilo opcionalmente N-sustik ido. 

Coda R18 es independienfemente hidró eno o un grupo alifÆtico Ci-6. 

Preferiblemente, coda R’8 es independie te ente H o alquilo C1 -C3. MÆs 

preferiblemente, R18 es -H, mefhlo 0 efilo. 

Coda R180 es independientemente un gru DO alifÆtico CI
-o. 

Preferiblemenfe, 

coda RIBa es independientemente H a alquiio CI -C3. MOs preferiblemente, R180 es -H, 

metilo 0 etilo. 
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Coda R19 se selecciona independien er 

alifÆtico CI -6, -0O2R18, -SO2R’8 0 -C(0)R’8, 0 

monocIclico o heterocIclico no aromÆtico m n 

es H o aiquilo Cl-C3 o N(R19)2 es un grupo hete 0 

te entre hidrôgeno un grupo 

R9 es un grupo heteroarilo 

lico. Preferiblemente, coda R’ 

lico no aromófico que contiene 

5 nitrógeno. MÆs preferiblemente, R19 es -H, metil a etilo. 

20 nc tin nineridinonilo, oxazolktlinhlcL oxazolidinonilo, tiazolidinilo, 

tetrahidrofuranoilo, fetrahidropiranhlo. ha 

tiomorfolinilo, imidozolidinhlo, imidazolidin 

pirrolidinilo, pirrolidinonilo, piperazinhlo a piperi 

10 un furanilo, tetrazolilo, oxazolilo, isoxazolilo, ox 

pirimidilo, tiazolilo, tienilo o imidazolilo opcional 

inilo tetra hidrotiofeno, morfolinilo, 

d oxanilo, dioxolanilo, ditiolanhlo, 

inilo opcionalmenfe sustituido. R2’ es 

idiaohIo, pirrolilo, pirazohilo, piridinilo, 

ien e sustituido. 

12 estO ausente, o es un alquileno Ci-rn decadena lineal, y Ia es un alquileno 

Ci-rn de cadena lineal, donde 12 y T3 juntos rioc ntienen mÆs de 10 ótomos de 

- carbono, y con la condición de que T3 sea un 
I 

alquileno C2-,o de cadena lineal 

15 cuando M estÆ ausente y V2 es -0-, -S-, N(Ri9) , -ç  O)N(R19) o -S(0)2N(R19)- y Ry es - 

NRI9S(0)2RI80. NR19S(0)2Rl8a, -NR19C(0)R’8, -N ’C((D)ORl8a, NR19C(0)N(Rl9)2, -CN, - 

OH, -SH, -N(R’9)2. T2 y T3 esfôn  opcional e inde en ientemenfe susfituidos en uno o 

mÆs de los Ætomos de carbono sustifuibles coq haluro, alquilo, gem dialquilo, gem 

dihalo, haloalquilo, alcoxi, haloalcoxi, espiro c cloalquilo, un grupo heterociclico no 

20 aromOtico espiro, que contiene nitrÆgeno, a cioalmente N-sustituido, un grupo 

heterocIclico no aromÆfico espiro, que contiene pifrôgeno,  una amino, aiquilamina, 

dialquilamina o un hidroxilo. Preferiblemente, 2 es 

un aiquileno C1.6 de cadena lineal opcional ent 

Ætomos de carbono sustituibhes con haluro, alq’ 

25 haloalquilo, espiro cicloalquilo, un grupo het r& 

contiene nitrógeno, opcionalmente N-sushi uid 

aromÆtico espiro, quo contiene oxigeno, una am 

ausente. Preferiblemente, T3 es 

sustituido en uno a mós de los 

10, gem dialquilo, gem dihalo, 

clico no aromÆtico espiro, que 

un grupo heferocIchico no 

a, aiquilamina, dialquilamina, a 

un hidroxilo. 

En algunas realizaciones. R1 es un grupo arilo o heteroarilo monocIclico 

30 sustituido con -T2-V2-T3-M-R y odemÆs estÆ opcionzilmente sustituido en uno o mÆs 

de los Æfomos de carbono sustituibles del anihlc con R11. 

Preferiblemenfe, R1 es un fenilo, pir 

tiazolilo, isofiazolilo, furanilo, tiofenilo, imidc 

indolilo, benzotriazolilo, benzofiazolilo. benciri 

35 benzomorfolinilo 0 benzopiperazinilo, coda u 

duo, 

pirimidilo, oxazolilo, isoxazohilo, 

pirazolilo, pirrohilo, tefrazohilo, 

ilo, benzotienilo, benzofuranilo, 

ellos sustituido con -V2-T3-R, y 
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coda uno de ellos opcionalmente sustituido 

carbono sustituibles del anillo con R’1. 

en uno o mÆs de los ótomos de 

MÆs preferiblemente, RI es un grupo fenik represenfado por la siguienle 

formula estructural: 

3 

-V2-T3-Ry estO preferiblemente en posición Palo con respecto al resto X1 como se ha 

descrito en los compuestos de formula I. 

En otra alfernativa, R1 estO sustituido con -V3-R22; y ademÆs estÆ 

opcionalmente sustituido en uno o mÆs de los 6tornos de carbono sustituibles con 

10 R’1. V3 es un enlace covalente, -0-, -C(0)-, -N( 13).-, S, -S(0)-, -C(0)NR13-, -NR3C(0)-

-S(0)2NIR13-, -NJR1S(0)2- a -S(0)2-. Preferibleme fe, 3 es un enlace covalenfe a -0-. 
R22 es un grupo carbocIclico, no aromÆtico, mc nociclico o bicIclico, opcionalmente 

Ssustituido, 0 un grupo helerocIclico no a om tico monociclico o biciclico, 

opcionalmente sustituido. Preferiblemente, F,22 ES un grupo heterociclico no 

15 aromdtico monociclico, opcionalmente sustit ido. MÆs preferiblemente, R22 es un 

ciclohexanilo opcionalmente sustituido, oxaz lidi ilo, oxazolidinonilo, tiazolidinilo, 

tetrahidrofuranoulo, tetrahidropiranilo, tiazolidini1c, tefrahidrotienilo, morfolinilo, 

tiomorfolinilo, imidazolidinilo, imidazolidinonil , di xanilo, dioxolanilo, ditiolanilo, 

pirrolidinilo, pirrolidinonilo, piperazinilo, S,S-di6xida de isotiazolidinilo o piperidinhlo. 

20 AUn mOs preferiblemente, R22 es oxazolidi Ho, fiazolidinilo, tetra hidrofuranoilo, 

morfolinilo, imidazolidinilo, imidazolidinonilo, piriolidi ilo, pirrolidinonilo, piperazinilo o 

piperidinilo. Los sustituyentes adecuados para el grupo carbocIclico no aromÆtico y 

para el grupo heterocIclico no aromótico repre enf do por R22 son coma se definen 

a confinuaciOn para grupos alifOticos eterociclicos no aromOficos, 

25 respectivamente. Son sustituyentes preferidos en ui Ætomo de carbono susfituible 

del anillo de un anillo carbocIclico no aromÆti o a un Ætomo de carbono sustituible 

LI 

de un grupo heterocIclico no aromdfico re rese fado P01 R22 , aiquilo, haluro, 

haloalquilo. hidroxialquilo, -C(0)0R23, -C(0) 23, -OC(0)R23 a .-C(0)NR232. Son 

sustituyentes preferidos en un Ætomo de nitrôg no ustifuible del anillo de un grupo 

heterociclico no aromÆtico represenfado par F22, a quilo, haloalquilo, hidroxialquilo, 

-C(0)0R23, ..c(o)R23, (CH2)qCO2H, (CH2)qC(0)N(R )2, (CH2)qCH(CH3) CON (R23)2; - 

(CH2)qC(CH3)2CON(R23)2 -(CH2)qC(CH3)2CO2R23 -( H2)qCH (CH3)CO2R23, donde q es 

un nimero entero de 1-4, y coda R23 es indepe die itemente -H, alquilo, haloalquilo 

o hidroxialquilo. 
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En algunas realizaciones, R’ es un grupo aril o heteroarilo monociclico, 
sustituido con V3.R22; y el grupo 01110 o heteroarilo ron ciclico representado P01 R1 
estÆ ademÆs opcionalmente sustituido con R’1 e uno o mós de los Ætomos de 
carbono sustituibles representodos. Preferiblem nte R’ es un grupo fenilo 

5 representado por la siguiente formula estructural: 

3ŠR 2 

R11) 

V3R22 estÆ preferiblemente en posiciOn para con esp cto al resto X1 como so ho 
descrito en los compuestos do formula I. 

En otra alternafiva rnOs, RI es un grupo alif6tco sustituido o sin sustituir. 
10 Preferiblemente, R1 es -T2-Y2-T3-M-R. MÆs preferible ent , R1 es -V2-T3-R. 

Como se ha descrito de forma general ante iorn ente, R2 es un grupo alquilo 

Cl-C3, un grupo haloalquilo Cl-C3 o un grupo ciclo Iquil Ca-Co. El grupo alquilo C 

C3 representado por R2 estO opcionalmente sustitui o c n R. Preferiblemente, R2 es 

aiquilo Ci-C2 o cicloalquilo Ca-Co. 

15 Coma se ha descrito de forma general nteri rmenfe, R3 es hidrôgeno,  

alquilo Cl-CO opcionalmente sustifuido con R°, fluor aiquilo Ci-Co a un grupo 
opcionalmente sustituido seleccionado entre un dc oal uilo C3-C8, un heterociclico 

monociclico no aromÆfico, un arilo monocfclico a un grupo heteroarilo 

monocIclico. Los susfituyentes adecuados Palo el gr pa eterociclico no aromÆtico 

20 monocIclico y el grupo arilo a heteroarilo monoc clic representado par R3 son 

coma se proporcionan en la secciôn  que describe si istitu entes adecuados para un 

grupo arilo o heteroarilo y un grupo heterocIclico no or mÆtico, respectivamente. 

Preferiblemente, R3 es un grupo aiquilo C i-C4. 

Coma so ha descrito anferiormente de man era eneral, R4 es [C(R7)2]m8, 0 

25 R3 y R4 se pueden fomar junto con el Ætomo de nit oge io situado entre ellos para 

formar un grupo heteroarilo monociclico o biciclico o h terocIclico no oromÆtico, 

opcionalmente sustituido, o Rx y R4 se pueden to ar junto con los Æfomos de 

carbono y nitrOgeno situados entre ellos para form r u grupo heterocIclico que 

contiene nitróaeno, no aromOfico. monociclico. 00 ion monte sustituido. En otra 

30 alternativa, R4 es (CH2)mB. 
R5 es -OH, -O(grupo alifÆtico CI -4), -COOR’ o - (R’ 
R° es -OH, -O(grupo alifÆtico Cl-4), -N(R’)2, -C O)R 

grupo opcionalmente sustituido seleccionado entre n c 

arilo monocIclico, un heteroarilo monociclico, a un 

-COOR’, C(0)N(R’)2 0 un 
loalquilo monociclico, un 

grupo heferociclico no 
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aromÆfico monocIclico. Los susfituyentes adec 
monociclico, el grupo heterociclico no arom 
monocIclico y el grupo heteroarilo monociclico 
proporcionan en Ia secdón que describe sustitL 

5 alifÆtico, un grupo heterociclico no aromÆfico un 
respectivamente. 

Coda R7 es independientemente 

Preferiblemente, R’ es hidrôgeno  o metilo, mOs pre 

Coda R, Rx o R’ es independientemente hic 

10 a NJ(R’)2 es un grupo heterocIclico que con 

monociclico. 

dosZnociclico,

ara el grupo cicloalquilo 
:o  el grupo arilo 

mesceroouno. 

B es -H, -C(R7)3, -C(R)2-C(R7)3, un ru 
seleccionado enfre un cicloalquilo monociclico 1 b 

15 biciclico, un heteroarilo monociclico a bjcIclic 

aromÆfico monociclico o bicIclico. Los sustifuyen es 
son como se proporcionan en la sección que e5 

para el grupo heteroarilo, monociclico o bicicli 0, 

biciclico, el grupo heteroarilo, monociclico o bic cli 

20 aromótico monociclico o bicIclico. Los sustituye te 

carbono sustituible del anillo de un grupo r 

Preferiblemente, B es un grupo arilo o hete 

cicloalquilo monociclico, cada uno de ellos opci n 

de los Ætomos de carbono susfifuibles del anillo a 

25 un grupo fenilo representado porlo siguiente for ul 

R 14 

t es 0, 1, 2, 3 6 4, preferiblemente 0-2 y 

Cada R14 es independientemente aiquflo 

CI-C4, R14a, R14b, -T-R14°, _TR14b, VT_Rb, 

30 Preferiblemente, coda R14 es independientemen 

hidroxilo, alcoxi C1-3, haloalcoxi C1-3, -NO, 

dialquilamina C1,3, hidroxialqLlilo C-3 0 aminoalq 

halo, aiquilo C1-3, haloalquilo C1-3, hidroxilo, alci 

amino, aiquilamina Ci-a, dialquilamina C1-3, hidro 

reentado por R6 son como se 
te adecuados para un grupo 

p arilo, y un grupo heteroarilo, 

o, flOor o aiquilo CI -C3. 

mente hidrógeno, 

gno o un grupo alifÆtico Ci-C4 

n nitrógeno, no aromÆtico, 

opcionalmenfe sustituido 
:o, un arilo monociclico a 

o un grupo heferociclico no 
adecuados para estos grupos 
c ibe sustituyentes adecuados 

I grupo arilo, monociclico 0 

y el grupo heferocIclico no 

referidos para un Otomo de 

resenfodo par B son R14. 

ril monociclico o un grupo 

1 ente sustituido en uno o mOs 
. MÆs preferiblemente, B es 

structural: 

Os referibIemente 0-1. 

haloalquilo Cl-C4, haloalcoxi 

-T- 14a, VTR14a o VT1R14b. 

ha D, alquilo C13, haloalquilo C1-3, 

amino, aiquilamina C1-3, 

a CI -3. R14 es independientemente 

Xi C1-3, haloalcoxi 01-3, -NO2, -CN, 

kilo C1-3 0 aminoalquilo C1-3. 
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V es -0-, -N(R)-, -C(0)N(R)- o -S(0)2N(R)-. 
Vi es -S(0)2. -C(0)-, -N(R)C(0)- o -N(R)S02-. 
I es un aiquileno CI -C4 opcionalment 

sustituyentes adecuados para el grupo alquileno re 
5 haluro, aiquilo, gem dialquilo, gem dihalo, halo Iquil 

cicloalquilo, un grupo heterociclico no aromÆtico espi 
opcionalmente N-sustituido, un grupo heterocIcl co 
contiene oxIgeno, una amino, aiquilamina, dialquil min 

Ti es un alquileno C2-C4 opcionalmente- SL 

10 sustituyentes adecuados para el grupo olquilend re 
haluro, aiquilo, gem dialquilo, gem dihalo, haloa quik 
dcloalquilo, un grupo heterociclico no aromªtico  espii 
opcionalmente N-sustituido, un grupo heterocIcl co 
contiene oxIgeno, una amino, aiquilamina, diolquila Inc 

15 Cada R140 se selecciona independiente en 
C(0)N(R16)2, -C(0)R’5, -0O2R15, -SO0, _S(0)Ri5a, -SC 
heteroarilo, monocIclico, opcionalmente susfituid 

, o 

aromÆfjco monocIclico, opcionalmente sustituidc, La 
para el grupo arilo o heteroarilo monocIclico y el gr po 

20 monocIclico representado por R14a son como se prc 
sección que describe sustituyentes adecuados para un 

heterociclico no aromÆtico respectivamente. 

25 

30 

35 

ki 

stituido. Los ejemplos de 
Dresentado por T incluyen 

, alcoxi, haloalcoxi, espiro 
0, que confiene nitrôgeno,  

no aromÆtico espiro, que 
o un hidroxilo. 

fituido. Los ejemplos de 
esentado por Ii incluyen 
alcoxi, haloalcoxi, espiro 

, que contiene nifrógeno, 
o aromÆtico espiro, que 
O un hidroxilo. 

entre ORI5a, -SR15°, - 

N(R16)2, un grupo arilo a 
n grupo heterociclico no 

sustifuyentes adecuados 

eterociclico no aromÆfico 
rcionan en la siguiente 

o, heteroarilo, y un grupo 

Cada R14b se selecciona independienteme to entre halo, -OH, -SH, -ON, - 
NO2, -N(R16)2, _N(R16)C(0)R15, _N(R16)CO2Ri5a, _N(R16) (0)N(R16)2, -OC(0)R’5, - 

OC(0)N(R16)2 o N(R16)SO2R150. 

Coda R15 es independientemente hidrôgeno  o un grupo alifÆtico C16. 
Coda R’5°  es un grupo alifÆtico Ci. 
Cada R16 se selecciona independienteme fe Entre hidrOgeno, un grupo 

alifÆtico Ci6, CO05a, S02Ri5a o -C(0)R15, o N R16) es un grupo heteroarilo 
monociclico o heterocIclico no aromÆtico monocIcli . 

En una realización preferida, para compuest s de formula (I), 
RI es un grupo opcionalmente sustifuido sel ccionado entre un arilo 

monocIclico a biciclico, un heteroarilo monocfcli!co a biciclico, un grupo 
heterociclico no aromOtico, monocIclico o biciclic , 0 in grupo carbociclico, no 
aromOfico, monocIclico o biciclico, e Y es >CRx, 
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En ofra realizaciOn preferida, un compuestc de la invención se represenfa 

P01 la FOrmula estructural (II) o (III): 

R4 R4 

O,,
 
NN. 3 

(R8)Šf 
N R2 

X1, 
RI 0 R1 

5 Los valores y los valores preferidos para las variables de las Formulas 

estructurales (II) y (Ill) son como se ha descrito antefiormente para la Formula 

estructural (I). Preferiblemente, en la Formula e truc ural (II), R’ es un grupo 

opcionalmenfe sustituido seleccionado entre un a ilo onocIclico o bicIclico, un 

heteroarilo monocIclico o bicIclico, un grupo het rociclico no aromÆtico, 

10 monocIclico o bicIclico, o un grupo carbocIclico, no aromÆtico, monociclico o 

biciclico, e Y es >CRx. Preferiblemente, en la FOrmul es ructural (III), R1 es un grupo 

opcionalmente sustituido seleccionado entre un a ilo monociclico o bicIclico, un 

heteroarilo monociclico o biciclico, un gIUPO heterocIclico no aromOtico, 

monocIclico o bicIclico, 0 Ufl grupo carbociclico, no aromÆtico, monociclico o 

15 bicIclico. 
Se apreciarÆ quo son de inferØs ciorlas otras eali aciones: 

En una primera realizaciôn preferida, un com uesto de Ia invenciOn se 

representa por las FOrmulas estructurales (II) y (Ill), en las ue: 

R1 es un grupo arilo monociclico o bicicli o o heteroarilo opcionalmente 

20 sustituido en uno o mOs de los Ætomos de carbo o su tifuibles del anillo con R. 

. Preferiblemente, R’ es un fenilo, piridilo, pirimidll , ox zolilo, isoxazolilo, fiazolilo, 

isotiazolilo, furanilo, tiofenilo, imidazolilo, pirazolil , irrolilo, fetrazolilo, indolilo, 

benzotriazolilo, benzotiazolilo, bencimidazolilo, b nzofienilo, benzofuranilo, 

benzomorfolinilo o benzopiperazinilo, coda uno de Ilos pcionalmente sustituido en 

25 uno o mOs de los Æfomos de carbono sustituibles del anill con R’1; y 

los valores y los valores preferidos para R1 eli sto de las variables do las 

FOrmulas estructurales (II) y (Ill) son como se ha es rito anteriormente para la 

FOrmula estructural (I). 

En una segundo realizaciôn preferida, un 

30 representa por las Formulas esfrucfurales (II) y (Ill), er las due: 

sto de la invención se 
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R1 es un grupo arilo o heteroarilo opciona 

bicIclico, opcionalmente sustituido en uno o ma 

sustituibles del anillo con R’1. Preferiblemente, R’ 

oxazolilo, isoxazolilo, tiazolilo, isotiazolilo, furanilo, 
5 pirrolilo, fetrazolilo, indolilo, benzotriazolilo, b 

benzotienilo, benzofuranilo, benzomorfolinilo o benz 

opcionalmente sustituido en uno o mOs de los ótor 

anillo con R11; 

B es un grupo arilo o heferoarilo monoccIi 

10 monocIclico, cada uno de ellos opcionalmente ssl 

Ł 15 

20 

25 

10 

30 

35 

ótomos de carbono sustituibles del anillo con R14; y 

los valores y los valores preferidos para R11, R14, y 
las Formulas estructurales (II) y (Ill) son como Se ha des 

FOrmula estructural (I). 

En una tercera realizaciOn preferida, un omr 

representa por las Formulas estructurales (II) y (Ill), en las c 

R’ es un grupo arilo o heteroarilo monocIclico 

sustituido, opcionalmente sustituido en uno o m ’s d 

sustituibles del anillo con Ru. Preferiblemente, RI es 1. 

oxazolilo, isoxazolilo, tiazolilo, isotiazolilo, furanilo, I iof• 

pirrolilo, tetrazolilo, indolilo, benzotriazolilo, enzc 

benzotienilo, benzofuranilo, benzomorfolinilo o benz pip 

opcionalmente sustituido en uno o mÆs de los Æto Os 

anillo con R11; 

R2 es aiquilo Cl-C2 o cicloalquilo C3-C6; 

R3 es un grupo alquilo C i-C4; 
R4 es (CH2)mB 

B es un grupo arilo a heteroarilo mono( 

monociclico, coda uno de ellos opcionalmente 

Otomos de carbono sustituibles del anillo con R14; y 

los valores y los valores preferidos para m, F 

de las Formulas estructurales (II) y (Ill) son como se h 

Formula estructural (I). 

En una cuarta realizaciOn preferida, un 

representa por la Formula estructural (II) a (Ill) en lo c 

sustitido monocIclico o 

los Ætomos de carbono 

fenilo, piridilo, pirimidilo, 
ilo, imidazolilo, pirazolilo, 
azolilo, bencimidazolilo, 
azinilo, coda uno de ellos 
e carbono sustituibles del 

o un grupo cicloalquilo 

lo en uno o mÆs de los 

l resto de las variables de 

rito anteriormente para la 

uesto de la invenciôn se 

ue: 

) bicIclico, opcionalmente 
los Ofomos de carbono 

n fenilo, piridilo, pirimidilo, 
nib, imidazolilo, pirazolibo, 

tiazolilo, bencimidazolilo, 

razinibo, coda uno de ebbs 

e carbono sustituibles del 

o un grupo cicloalquilo 
0 en uno o mOs de los 

1, R’ y el reslo de las variables 

de crito anteriormente para la 

0 

ue: 

esto de la invención se 
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R’ es un grupo arilo monocIclico a bicIclico het roorilo sustituido con -T2-V2-
T3-M-R y ademÆs esfÆ opcionalmente sustituido e un a mÆs de los Ætomos de 
carbono sustituibles del anillo con R. Preferible ent , RI es un fenilo, piridilo, 
pirimidilo, oxazolilo, isoxazolilo, tiazolilo, isotiozolilo fur nib, tiofenilo, imidazolilo, 

5 pirazolilo, pirrolilo, tetrazolibo, indolilo, benzofriazolibo be zotiozolilo, bencimidazolilo, 
benzofienhlo, benzofuranilo, benzomorfolinilo o benz pip rozinilo, coda uno de ellos 
sustituido con -T2-V2-T3-M-R, 

y 

coda uno de ebbs op ion Imente sustituido en uno o 

mÆs de los Ætomos de carbono sustituibles del anillo on 11; 
y 

los valores 
y 

los valores preferidos para RT, , V 
, 12, Ti R" y el resto de las 

1Ô variables de los Formulas estructurales (II) 
y 

(lii) 50 Co a se han descrito para la 

FOrmula estructural (I). Preferiblemenfe, M 
y 12 estÆn us ntes. 

En una quinta realizaciôn preferida, un om uesto de la invenciônŁ se 
representa por la Formula esfructural (II) o (Ill), en la ue: 

R’ es un grupo arilo monocIclico o biciclico het roaribo sustituido con -T2-V2-
15 T3-M-Ry 

y 

ademOs estÆ opcionalmente sustituido e un o mós de los Otomos de 
carbono sustituibles del anillo con R". Preferible en e, R1 es un fenilo, piridilo, 

pirimidilo, oxozolibo, isoxazolilo, fiozolilo, isofbozolil , fu anilo, tiofenilo, imidazolilo, 

pirazolilo, pirrolilo, fetrazolilo, indolilo, benzotriazolilo, be zotiazolilo, bencimidazolilo, 

benzofienilo, benzofuranibo, benzomorfolinilo a ben opi erazinilo, coda uno de ebbs 

20 sustituido con -T2-V2-T3-M-R, 
y 

cada uno de ellos a cio almente sustituido en uno o 

mOs de los Ofomos de carbono sustituibles del anillo con R11; 

es un grupo arilo o heteroaribo mono Iclico a un grupo cicloalquilo 

monocIclico, coda uno de ebbs opcionalmente ustit ido en uno o mÆs de los 

Otomos de carbono sustituibles del anillo con R14; y 

25 los valores 
y 

los valores preferidos para R, IV, V2, T2, 13, R11, R’4 y el resto de las 

variables de los FOrmulas estructurales (II) y (Ill) so i coma se han descrito para la 

35 

FOrmula estructural (I). Preferiblemente, M y 12 estdn aus nfes. 

En una sexta realizociôn preferida, un om uesto de Ia invenciôn se 

representa por Ia Formula estructural (II) a (Ill), en la que 

R’ es un grupo arilo monocIclico a biciclico he eroarila sustituido can -T2-V2-

T3-M-R y ademOs estO opcionalmente sustituido n u a a mOs de los Ætomos de 

carbono sustituibles del anillo con R11. Preferibl mente, R1 es un fenilo, piridilo, 

pirimidilo, oxazolibo, isoxazolilo, fiazolila, isotiazolil , f ranibo, tiofenilo, imidazolilo, 

pirazolilo, pirrolilo, tetrazolilo, indolilo, benzofriazolil , b nzofiazobibo, bencimidazolilo, 

benzofieriibo, benzofuranibo, benzomorfolinilo a ben api erazinibo, cada uno de ellos 
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sustituido con -T2-V2-T3-M-R, y coda uno de ellos op ion Imente sustituido en uno o 
mÆs de 105 Ætomos de carbono sustituibles del anillo on ii; 

R2 es alquilo CI-C2 o cicloalquilo C3-C6; 

R3 es un grupo aiquilo CI -C4; 

5 R4 es -(CH2)mB; 

B es un grupo arilo o heteroarilo monad lic 0 Ufl grupo cicloalquilo 

monociclico, coda uno de ellos opcionalmente s stitu do en uno a mÆs de los 

Otomos de carbono sustituibles del anillo con R14; 
y 

los valores 
y 

los valores preferidos para m, R, M, V2, h. T3, Rh, R 14 
y 

el resto de 

10 los variables de las FÆrmulas estructurales (II) 
y 

(Ill) so Co o se han descrito Palo Ia 

Formula estructural (I). Preferiblemente, M 
y 12 estÆn user ites. 

En una sØptima realizaciôn preferida, un omr uesto de la invenciôn se 

representa por Ia Formula estructural (II) 0 (III), en la ue: 
RI es un grupo arilo 0 heteroarilo monociclic 

, sus ituido con -V3-R22. El grupo 

15 arilo 0 heteroarilo representado par R1 estO adem s o cionalmente sustituido en 

uno o mÆs Otomos de carbono sustituibles represent dos con R’1; 

los valores y los valores preferidos para V3, R 1, R2 
y el resto de las variables 

de las FOrmulas estructurales (II) 
y 

(Ill) son coma s ha descrito para la Formula 

estructural (I). 

20 En una octavo realizaciOn preferida, un am uesto de la invenciôn se 

representa por Ia FOrmula estructural (II) 0 (III), en Iaue: 

R1 es un grupo arilo 0 heteroarilo monociclic , su tituido COfl V3-R22. El grupo 

crib o heteroarilo representado par RI estO adem ’s o cionalmente sustituido en 
uno a mÆs Otomos de carbono sustituibles represent dos con R’1; 

25 B es un grupo arilo a heteroarilo monoc clic o un grupo cicloalquilo 

monociclico, coda uno de ellos opcionalmente s stit ido en uno o mOs de los 

Ætomas de carbono sustituibles del anillo con R14; y 

los valores y los valores preferidos para V , R11, R14, R22 y el resto de las 

variables de las Formulas estructurales (II) y (Ill) so co o se han descrito para la 

30 FOrmula estructural (I). 

En una novena realizaciôn preferida, un om uesto de Ia invendión se 

representa par la FOrmula estructural (Il) a (Ill), en la ue: 

RI es un grupo arilo o heteroarilo monaciclic , su tituido con V3R22. El grupo 

arilo a heteroarilo representado par RI estO adem’s a cionalmente sustituido en 

35 uno a mOs Ætamos de carbono sustituibles represent do! 

R2 es alquilo Ch -C2 0 cicloalquilo C3-C6; 

con R’1; 
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R3 es un grupo alquilo C1 -C4; 

R4 es (CH2)mB; 

B es un grupo arilo o heteroarilo monocI lico a un grupo cicloalquilo 

monocIclico, coda uno de ellos opcionalmente s stitudo en uno a mOs de los 

5 dtomos de carbono sustifuibles del anillo con R14; 
y 

los valores 
y 

los valores preferidos para m, 3, R’1, R14, R22 
y 

el resto de las 

variables de las Formulas estructurales (II) 
y 

(Ill) son co a se han descrito para la 

Formula estructural (I). 

En una dØcima realizaciôn preferida, un om uesto de la invención se 
10 representa par la FOrmula estructural (II) a (III), en la ue: 

R1 es un grupo arilo o heteroarilo monociclic 
, sus ituido con -V3-R22. El grupo 

arilo o heteroarilo representado por RI estO adem s o cionalmente susfituido en 

uno o mÆs Æfomos de carbono sustituibles represent dos con R’1: 
R2 es alquilo Cl-C2 o cicloalquilo C3-C6: 

15 R3 es un grupo aiquilo Cl-C4; 

R4 es -(CH2)m-B; 
R22 es un grupo heterociclico no aromatic m nocIclico, opcionalmente 

susfifuido; 

B es un grupo arilo o heteroarilo monocclic o un grupo cicloalquilo 

20 monocIclico, coda uno de ellos opcionalmente s stit ido en uno o mós de los 

Ætomos de carbono sustituibles del anillo con R14: 
y 

los valores 
y 

los valores preferidos para , V3 R", R14 y el resto de las 

variables de las Fórmulas estructurales (II) 
y 

(Ill) so co o se han descrito para la 

C 

25 

ki 

FOrmula estructural (I). 

En la primera a dØcima realizaciones prefe idc 

antes, preferiblemente Y en Ia Fórmula estructural (II) 

preferida, un compuesto de la presente invenciÆ s 

estructural (IV): 

descritas inmediatamente 

s >CRxEn otra reolizaciOn 

representa par la Formula 
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((’1-1 \ 2/rn 

(R8) 

(IV). 

Los valores y los valores preferidos para lasv 

(IV) son como se ha descrito anteriormente para Ia 

5 En una undØcima realizaciôn preferida, 

invenciôn  se represenfa por la Formula estructural (I 
R2 es aiquilo CI-C2 o cicloalquilo C3-C6; 
R3 es un grupo aiquilo CI -C4; y 

los valores y los valores preferidos para el re 

10 estructural (IV) son como se ha descrito anteriorm 

(I). 
En ofra realizaciOn preferida adicional, I 

invención se representa por la Formula estructural ( 

N 

(R8),, 

2 

Y 

’\( R11’ 

(R8) 

15 (V) 

Los valores y los valores preferidos para 

estructurales (V) y (VI) son como se ha descrito 

estructural (I). 

las 

antE 

It 

s de la FOrmula estructural 

a estructural (I), 

mpuesto de la presente 

a que: 

las variables de la Formula 

)ara la Formula estructural 

mpuesfo de Ia presente 

R4 

N Th2 

L R11) 

(VI). 

variables de las FOrmulas 

riormenfe para la FOrmula 
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En una dØcirnosegunda realizaciôn  preferida, un ompuesto de Ia presente 
invención se represenfa P01 Ia Fôrmulci  estructural (V o ( I), en Ia que R2 es aiquilo 
Cl-C2 o cicloalquilo Cs-C6; R es un grupo aiquilo Cl-C ; R4 s -(CHs)rn-B; B es un grupo 
arilo o heferoarilo monocIclico 0 un grupo cicloalq ’ilo onociclico, coda uno de 

5 ebbs opcionalmente susfitUido en uno o mÆs de los to os de carbono sustituibles 
del anilbo con RI4; y los valores y los valores preferid s p ía  m, R14 y el resto de [as 

variables de Ia Formula estructural (V) y (VI) son corn se ha descrito anteriormente 

para la Formula estructural (I). 

En una decirnotercera realización preferida, un ompuesto de Ia presente 
10 invenciôn  se representa par Ia Formula estructural (V) o (V), en la que: 

R2 es aiquilo CI-C2 o cicloalquilo Cs-Co; 
R3 es un grupo alquibo CI-C4; 
R4 es (CH2)mB 

B es un grupo arilo o heferoarilo monoclIico o un grupo cicloalquibo 

15 monocIclico, coda uno de ebbs opcionalmente R stitudo en uno o mÆs de los 

Ætomos de carbono susfituibles del anilbo con R4; 

V2 es un enlace covalente o -0-; 

T3 es un alquileno C-6 do cadena lineal opc ono mente sustifuido en uno o 

mOs de los Ætomos de carbono susfituibles con hal ro, c Iquibo, gem diolquilo, gem 

20 dihalo, haloalquilo, espiro cicloalquibo, un grupo het roc clico no aromÆfico espiro, 

que contiene nitrOgeno. opcionalmente N-susfitui ci, n grupo heterociclico no 

aromÆtico espiro, quo contiene oxigeno, una 0mm 
, al ujlamina, dialquilammna o 

un hidroxilo; 
Ry es -C(0)0R18, -C(0)N(R19)2, -NR19C(0)R18, NR’9 (0)ORl81, -S(0)2 N(R19)2, - 

25 NJR19S(0)2R18°. NR19C(0)N(Rl9)2, un grupo eter ciclico no aromÆlico 

opcionalmente sustituido representado por R 0 un grupo heteroaribo 

opcionalmente susfituido representado por R21. Pref ribl mente, Ry es -C(0)OR18, - 

C(0) N(R19)2, un tefrazolilo opcionalmente -SUS itUido 0 Ufl imidazolibo 

opcionalmente N-sustitUido; 

30 coda Rl8 es independienfernente H a aiquil Cl C3. Preferiblemente, coda 

R18 Os independientemente -H, metibo a etilo; 

coda R1811 Os independientemente aiquilo Cl-CS. Preferiblemente, coda R18 

es independientemente metibo o etilo; 

coda R19 es H o alquilo o NR192 es un grupo I ete ociclico no aromÆfico que 

35 contiene nitrOgeno. Preferiblemente, coda R19 es in dep ndientemenfe -H, metibo o 

etilo; 
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R20 es un piperidinonilo, oxazolidinilo, ox zolidinonilo, tiazolidinhlo, 

tetrahidrofuranollo, tetra hidropiranhlo. tiazolidinilo, tetr hidrotiofeno, morfolinilo, 

tjomorfolinhlo, imidazolidinilo, imidazolidinonilo, dio anil , dioxolanhlo, ditiolanilo, 

pirrolidinhlo, pirroIidinoniIo piperazinilo o piperidinilo o cior olmente susfifuido; 

5 R21 es un furanhlo , fetrazolilo, oxazolilo, is xaz ho, oxadiazolilo, pirrolilo, 

pirazolilo, piridinhlo, pirimidilo, tiazolilo, tienilo 0 imidaz lilo cpcionalmenfe susfiluido; y 

los valores y los valores preferidos para m, R14 y el esfo de las variables de Ia 

Formula estructural (V) y (VI) son como se ha descrito ant riormente para a Formula 

estructural (I). 

10 En otra realización preferida adicional, u 1 c mpuesfo de Ia presenfe 

invención se representa por lo Formula estructural (VI): 

(R8) 

(VII). 

LLkD14 
II p," 

R2 

/s 

Los valores y los valores preferido5 para las va iabl s de la Formula estructural 

15 (VII) son como se ha descrito anteriormente para la ôrm Ia estructural (I). 

En una decimocuarta realización preferida, un compuesto de la preserife 

invnCin se reoresenta oor la FOrmula est rucf ural (VII), er la que: 

’A’]  

25 

R2 es alquilo Cl-C2 o cicloalquilo C3-C6; 

R3 es un grupo alquilo CI -C4; 

V2 es un enlace covalente o -0-; 

13 es un alquileno C1-6 de cadena lineal op ioic 

mÆs do los Ætomos de carbono sustituibles con hal ro, 

dihalo, haloalquilo, espiro cicloalquilo, un grupo het roc 

que contiene nitrógeno, opcionalmente N-sustitui o, 

aromÆtico espiro, que contiene oxIgeno, una amino, a 

un hidroxilo; 

mente sustituido en uno o 

Iquilo, gem dialquilo, gem 

clico no aromOtico espiro, 

n grupo heterocIclico no 

uiIamina, dialquilamina o 
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Ry es -C(0)0R18. -C(0)N(R’9)2, -NR19C(0)R18, -NR 

NR19S(0)2R180, -NR19C(0)N(R’9)2. un grupo In ter( 

opcionalmente sustituldo representado por R2 a 
opcionalmente sustifuido represenfado por R21. Pref riblE 

5 C(0)N(R1, u  tetrazolilo opcionalmente N-susfit 
opcionalmente N-sustituido; 

coda R18 es independientemente H o aiquil Ci-
R18 es independienfemenfe -H, mefilo o etilo; 

coda Rica es independienfemente alquilo CI C3. 
10 es independientemente metilo o etilo; 

coda R19 es H a alquilo a N(R’9)2 es un grupo eter, 

contiene nitrógeno. Preferiblemente, coda R19 es in epe 

etilo; 
R20 es un piperidinonilo, oxazolidinilo, 

15 fetrahidrofuranoIlo, tetra hidropiranilo, tiazolidinilo, ti 

fiamorfolinilo, imidazolidinilo, imidazotidinonilo, dio a 

pirrolidinilo, pirrolidinonilo, piperazinilo o piperidinhlo o ci 

:(0)ORiBa, -S(0)2N(R9)2, - 

:iclico no aromótico 

un grupo heteroarilo 
nente, Ry es -C(0)OR’8, - 

do o un imidazolilo 

Preferiblemente, coda 

ente, coda RiB 

Iclico no aromÆtico que 
lientemenfe -H, metilo o 

xzolidinoniIo, tiazolidinilo, 

lrhidrotiofeno, morfolinilo, 

ilD, dioxolanilo, ditiolanilo, 

daimente sijsfituido; 
R21 es un furanilo, tefrazolilo, oxazolilo, isxazlilo, oxadiazolilo, pirrolilo, 

pirazolilo, piridinilo, pirimidilo, tiazolilo, fienilo a imidazclilo cpcionaimente sustifuido; y 

20 los valores y los valores preferidos parc el rest de las variables de Ia FOrmula 

estructural (Vi v (VII son como se ha descrito ateri 

estructural (I). 

En una decimoquinta realizaciOn preferida, ur 

invenciôn  se representa por la Formula estructural (VI): 

25 R2 es aiquilo C i-C2 a cicloalquilo C3-C6; 

R es un grupo alquilo Ci-C4; 
V2 es un enlace covalente o -0-; 

T3 es un aiquileno Ci-6 de cadena lineal op hOr 

mc5s de los Otomos de carbono sustituibles con hal ía,  

30 dihalo, haloalquilo, espiro cicloalquilo, Ufl grupo het rc 

que contiene nitrOgeno, opcionalmente N-sustitui o, 

aromOtico espiro, que contiene oxigeno, una 0mm 

Ufl hidroxilo; 
Ry es -C(0)0R18, -C(0)N(R19)2, tetrazolhlo 

35 imidazolilo opcionalmente N-sustituido; 

R18 y coda R19 son independientemente -H, 

nte para la FOrmula 

ompuesto de la presente 

ialmente sustituido en uno a 

Iquhlo, gem dialquhlo, gem 

iciclico no aromÆtico espiro, 

n grupo heterociclico no 

a quilamino, dialquilamina o 

mente N-sustituido a 

a etilo; y 
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20 

25 

29 
los valores y los valores preferidos polo el rest 

estructural (V) y (VI) son como se ha descrito a 
estructural (I). 

En otra realizaciôn preferida, un compuest 
representa por la Formula estructural (VIII) o (IX): 

F4 

(R8) 

V3ŠR22 

11) 

(R8)Šj 

delas variables de la Formula 
terkrmente para Ia FOrmula 

de la presente invención se 

V3ŠR22 

(VIII) (IX) 

Los valores y los valores preferidos para las va iabl s de la FOrmula estructural 
(VIII) y (IX) son como se ha descrito anteriormente pa a la FOrmula estructural (I). 

En una decimosexta realizaciôn preferida, n ompuesto de la presente 

invención se representa por Ia Formula estructural (V II) o (IX) en Ia que: R7 es alquilo 

Cl-C2 o cicloalquilo C3-C6; R3 es un grupo alquilo i-C4 R4 es -(CH2)m-B; R22 es un 

grupo heferociclico no aromdtico monociclico, op ion Imente suslituido; B es un 

grupo arilo o heteroarilo monociclico o un grupo iclo Iquilo monociclico, coda 

uno de ellos opcionalmente sustifuido en uno o Os e los Ætomos de carbono 

sustituibles del anillo con R14; y los valores y los vol res referidos para m, R14 y el 

resfo de las variables de las Formulas estructurale (VIII) y (IX) son como se han 

descrito para la FOrmula estructural (I). 

En una decimosØptima reolización preferida un compuesto de la presente 

invenciOn se representa por Ia FOrmula estructural (V II) o (IX), en la que: 
R2 es alquilo CI -C2 o cicloalquilo C3 -C6; 

R3 es un grupo alquilo Cl-C4; 

R4 es (CH2)mB; 

B es un grupo arilo o heteroarilo monocclic o un grupo cicloalquilo 

monociclico, coda uno de ellos opcionalmente s stit ido en uno o mÆs de los 

Æfomos de carbono sustituibles del anillo con R14; 

R22 es un ciclohexanilo, oxazolidinilo, o azolidinonilo, fiozolidinilo, 

tefrahidrofuranoilo, tetra hidropiranilo, tiazolidinilo t trahidrotienilo, morfolinilo, 

tiomorfolinilo, imidazolidinilo, imidazolidinonilo, di xan lo, dioxolanilo, ditiolanilo, 
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Ł 
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pirrotidinilo, pirrolidinonhlo, piperazinilo, S,S-diôxidoe is tiazotidinito o piperidinito 
opcionaimenfe sustituido. Preferiblemente, R22 es oxazolidinhlo, fiazotidinilo, 
tetrahidrofuranoilo, morfolinhto, imidazolidinito, imid zotidinonilo, pirrotidinilo, 

pirrotidinonito, piperazinilo a piperidinhlo, coda uno d ell s opcionalmerilo susliluido 

en cualquier Ætomo de carbono susfituible co at uhlo, haluro, halociquilo, 

hidroxialquilo, C(0)OR23, C(0)R23, -OC(0)R23 o -C( )N( 23)2, y coda uno de eltos 

opcionatmente sustituido en cuatquier Ætomo de nitróg no sustituibte con atquhto, 

haloaiquiio, hidroxhaiquilo. C(0)0R23, C(0)R23, -(C 2)q 02H, (CH2)qC(0)N(R23)2, - 

(CH2)qCH(CH3) CON (R23)2; -(CH2)qC(CH3)2CON (R23)2; -( H2)qC(CH3)2CO2R23 0 - 

(CH2)qCH(CH3)CO2R23; y 
los valores 

y los vatores preferidos para m, c, 14, R 
y 

el resto de as variables 

de las Formulas estructurales (Viii) 
y (IX) son como s ha descrito para la Formula 

estructurol (I). 

En una decimoctava reatizociôn preferida, un ompuesto de la presente 

invención se represento P01 la Formula estructurat (VIII) o IX), en to que: 

V estd ausente 0-0-; 

R2 es alquiio CI-C2 o cicloalquilo C3-C6; 
R3 es un grupo aiquilo CI -C4; 

R4 es -(CH2)m-B 

B es un grupo onto a heteroarito monoc clicc 0 un grupo cictootquito 

monocIcilco, coda uno de etlos opcionatmente s stit ido en uno o mÆs de los 

Ætomos de carbono sustifuibtes del anitto con R14; 

R22 es un ciclohexanilo, oxazotidinilo, o azotidinonito, tiazotidinito, 

tetrahidrofuranohlo, tetrahidropiranito, tiazotidinito t trahidrothenito, morfolinito, 

fiomorfolinhio, imidazotidinilo, imidazotidinonhlo, di xan to, dioxotanhlo, dhtiolanito, 

pirroiidiniio, pirrolidinonhto, piperazinilo, S,S-diÆxido e i otiazotidinito o piperidinito 

opcionalmenfe sustituido. Preferibiemente, R22 es oxazotidinhlo, thazotidinilo, 

tetra hidrofuranollo, morfolinilo, imidazoibdinito, irni azolidinonito, pirroibdinito, 

pirrolidinonhlo, piperazinilo o piperidinito, coda uno e ell s opcionatmenfe sustituido 

en cualquier Ætomo de carbono susfituible c n alquiio, haturo, haloalquiio, 

hidroxiaiquilo, -C(0)0R23. -C(0)R23, -OC(0)R23 o -C 0)N(R23)2, y coda uno de etlos 

opcionalmente sustituido en cuatquier Otomo de nitr6 eno susfituibte con atquito, 

haioalquilo, hidroxhalquito, -C(0)0R23, -C(0)R23, -( H2)q 02H, (CH2)qC(0)N(R23)2, - 

(CH2)qCH(CH3) CON (R23)2 (CH2)qC(CH3)2CON(R23) 
; - 

CH2)qC(CH3)2CO2R23 0 

(CH2)qCH(CH3)CO2R23 
y 
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los valores y los valores preferidos para m, c, R 

de las Formulas estructurales (VIII) y (IX) son como s 

estructural (I). 

En ciertas realizaciones preferidas, V3 estd aus 

En otra realizaciOn preferida, un compuestc 
represenfa por la Formula estructural (X): 

(C.I-J2) rn 

(R5),, 

", R3 y el resto de as variables 

harfi descrito para la Formula 

te 
de 

(X). 

en la que los valores y los valores preferidos arc 

estructural (X) son como se han descrito para Io F rmr 

realizaciones preferidas, V3 estÆ ausente. 

En una decimonovena realización preferida un 

la presente invenciôn se 

22 

las variables de la Formula 

a estructural (I). En ciertas 

puesto de la presente 

invenciOn se represenfa por la Formula estructural (X) en I que: 
V estÆ ausente o -0-; 

15 R2 es alquilo CI -C2 o cicloalquito C3-C6; R3 e un grupo alquilo Cl-C4; R22 es 

oxazolidinilo, tiazolidinilo, tefrahidrofuranollo, m rfolinilo, imidazolidinilo, 

imidazolidinonilo, pirrolidinilo, pirrolidinonilo, piperazi 110 piperidinilo, coda uno de 

ellos opcionalmente sustituido en cualquier Æto o d carbono sustituible con 

alquilo, haluro, haloalquilo, hidroxialquilo, -C(0) R23, -C(0)R23, -OC(0)R23 o - 

20 C(0)NI(R23)2, y coda uno de ellos opcionalmenfe s stitui o en cuatquier ótomo de 

nitrôgeno sustituible con alquilo, haloalquilo, hidro iaiq ilo, -C(0)0R23, -C(0)R23, - 

(CH2)qCO2H, (cH2)qC(0)N(R23)2, -(CH2)qCH(cH3)C0 (R23)2; -(cH2)qc(cH3)2coN(R23)2; 

-(CH2)qC(cH3)2CO2R23 o -(cH2)qcH(cH3)c02R23; y lo vat res y los valores preferidos 

para m, c, R14, R23 y el resto de las variables de I s FO mulas estrucfurales (X) son 
25 como se han descrito para la FOrmula estructural (I). 

En afro realizaciOn preferida adicional, un c 
invenciOn se representa por la Formula estructural (X): 

puesto do la presente 
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R4 

(R5)
 

N R2 

OT2-V2-T 

(XI). 

en la que los valores y los valores preferidos 

estructural (XI) son como se han descrito para la Fói 

5 En otra realización preferida, un compue5 

representa par la FOrmula estructural (XII): 

R4 

NN-

(R8)n1L#J 

OV2-T 

(XII). 

en la que los valores y los valores preferidos 

10 estructural (XII) son como se han descrito para Ia Fô  

En una vigØsima realizaciOn preferida, t, 

invenciOn se representa por la Formula estructural 

V2 es un enlace covalente o -0-; 

15 

20 

OR 

we 

Y 

]as variables de Ia FOrmula 

estructural (I). 

a presente invención se 

par43 las variables de Ia FOrmula 

estructural (I). 

mpuesto de Ia presenfe 

II). on la que: 

13 es un alquileno Ci-o de cadena lineal o cia almente susfifuido en uno o 

mÆs de los Ætomos de carbono sustituibles con h luro, alquilo, gem dialquilo, gem 

dihalo, haloalquilo, espiro cicloalquilo, un grupo h ter ciclico no aromótico espiro, 

que contiene nitrOgeno, opcionalmente N-sustit ido, un grupo heterocIclico no 

aromÆtico espiro, que contiene oxIgeno, una am no, Iquilamina, dialquilamina o 

un hidroxilo; 
Ry es -C(0)0R18, -C(0)N(R9)2, _NR9C(0)R1 , -NI 19C(0)ORl8a, _S(0)2N(R19)2, - 

NR19S(0)2R18a, -NR9C(0)NJ(R)2, un grupo het rociclico no aromÆtico 

opcionalmente sustituido representado por R20 o un grupo heferoarilo 

opcionalmente susfituldo represent ado por R2; 

cada I8 es independientemente H o alquilp Ci 3’ 
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coda R180 es independientemente atquilo Cl- ; 
cada R19 es H o alquilo o N(R9)2 es un grupo et( 

contiene nitrOgeno; 
R20 es un piperidinonilo, oxazolidinilo, c 

5 tetra hid rofuranoilo, tetra hid ropiranilo, tiazotidinilo, to 

tiomorfolinilo, imidazolidinilo, imidazolidinonilo, dio or 

pirrolidinilo, pirrolidinonilo, piperazinilo o piperidinilo o cic 

R2’ es un furanilo, fetrazolilo, oxazolilo, is xa 

pirazolilo, piridinilo, pirimidilo, tiazolilo, tienilo o imidaz ito 

10 y los vatores y los valores preferidos para I 

Formula estructural (XII) son como se han descrito pa a k 

En una vigØsimo primera realizaciOn pretend , ur 

invenciOn se representa por la FOrmula estructural (XI ), e 
B es un grupo auto o heteroanilo monoc clic 

15., monociclico, coda uno de etlos opcionalmente s sf11 

Æfomos de carbono sustituibles del anillo con R’4; 
V2 es un enlace covalente o -0-; 

lico no aromÆtico que 

olidinono, tiazolidinilo, 

hidrotiofeno, morfolinilo, 

dioxotanilo, difiolanilo, 

ilmente sustituido; y 

IiIo, oxadiazolilo, pirrolito, 

pcionalmente sustituido; 

to de las variables de la 

Formula estructural (I). 

compuesto de la presente 
a que: 
0 Ufl grupo cicloalquilo 

do en uno o mÆs de los 

T3 es un aiquileno C16 de cadena lineal op ion Imenfe sustituido en uno o 

mÆs de los Ætomos de carbono sustituibles con hat ro, Iquilo, gem dialquilo, gem 

20 dihalo, haloalquilo, espiro cicloalquilo, un grupo he ero Iclico no aromOtico espiro, 

que contiene nitrógeno, opcionalmente N-sustitui 0, n grupo heterociclico no 

aromÆtico espiro, que contiene oxigeno, una ami a, a quilamina, dialquilamina, o 

Lin hidroxilo. - 

Ry es -C(0)0R18, -C(0)N(R19)2, NR19C(0)Rl8, -NR 

25 NR19S(0)2R18a, -NR19C(0)N(R’9)2, un grupo ete 

opcionalmente sustituido representado par 20 

opcionalmente sustituido representado por R21. Pr ferib 

C (0) N (R ’)2. tetrazolilo opcionalmente N-sustituido o irr 

sustituido; 

C(0)0R18°, _S(0)2N(R19)2, - 

ciclico no aromOtico 

un grupo heteroanilo 

ente, Ry es -C(0)OR8, - 

olilo opcionalmente N-

30 coda RIB es independientemente H o aIqulo C -C3. Preferiblemenfe, coda 

35 

R18 es independientemente -H, metilo a etilo; 
coda R180 es independienfemenfe alquilo ti -C. Preferibtemente, coda R18 

es independientemente metilo o etilo; 

coda R’9 es H a alquilo o N(R’9)2 es un grup hetrociclico no aromÆlico que 

contiene nitrógeno. Prefeniblemente, coda R19 es i derendientemente -H, metilo o 

etilo; 
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5 

oIidinoniIo, tiazolidinilo, 

hidrotiofeno, morfolinilo, 

dioxolanilo, ditiolanilo, 

mente sustituido; y 

oiIo, oxadiazolilo, pirrolilo, 

oicionaImente sustituido; 

) de las variables de las 
Formulas estructurales (XII) son como se han descrito para la Formula estructural (I). 

En otra realización preferida, un compuesto de la presente invenciOn se 
10 representa por la Eôrmula  estructural (XIII): 

R20 es un piperidinonilo, oxazolidinilo, 

fetrahidrofuranollo, fetrahidropiranilo, tiazolidinilo, t 

tiomorfolinilo, imidazolidinilo, imidazolidinonilo, dio a 

pirrolidinilo, pirrolidinonilo, piperazinilo o piperidinilo op 

R2’ es un furanilo, tetrazolilo, oxazoIilo, iso c 

pirazolilo, piridinilo, pirimidilo, tiazolilo, tienilo o imidazol Ic 

y los valores y los valores preferidos para R14 y el 

(CH2)m 

(R8)n,,j 
’LR2 

0 -:?k V2 -T3-R 

(XIII).. 

en la que V2, T, R, R18, R18a y R19 son como se 

estructural (XII). Los valores y los valores preferidos parc 

15 Formula estructural (XIII) son como se han descrito p 

Preferiblemenfe, Ry es C(0)OR8, -C(0)N(R9)2, tetrazol 

o imidazolilo opcionalmente N-sustituido; y R18" coda 

H, metilo o etiIo. 

MOs preferiblemente, en las Formulas estructu 

20 independienfemenfe halo, alquilo C1-3, haloalquilc 

25 

han 

I el r 

ara 

lo or 
19 ct 

14 

descrito para la Formula 

de las variables de la 

Formula estructural (I). 

onalmente N-sustituido 

independientemenfe - 

les (l)-(XIII), R8, R’ y R14 son 

C13, hidroxilo, alcoxi C,., 

haloalcoxi Ci-3, -NO2, -CN, amina, alquilamina CI.3, di lquilamina Cl-3, hidroxialquilo 

C1-3 o aminoalquilo CI -3. 

MOs preferiblemente, en las Formulas estructu ales (III)-(XIII), R2 y C(0)NRR4 

son trans. En Las Formulas estructurales (I) y (II), R2 y C O)NR3R4 son preferiblemente 

trans cuando Y es >C(Rx). 

La labia 1 que se muestra a confinuaciOn re Dresenta ciertos compuestos 

ejempiares de formula I. 
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4. Usos, form ulación y administroción 

Como se ha analizodo anteriormente, la p 

compuestos que son Otiles como inhibidores d 

5 compuestos de la invención son i’tiles para tratar (t• 

frastornos con un componente inflamoforio y afecci 

de la invenciôn fombiØn pueden usarse para tr 
afecciones alØrgicas mediadas por cØlulas Th2, eosin 

Por consiguiente, en otro aspecto de la prese 

10 composiciones farmacØuticas, donde dichas 

cualquiera de los compuestos que se han des 
comprenden opcionalmenfe un excipienfe, 
farmacØuticamente acepfable. En ciertas realiz( 

fambiØn comprenden ademÆs uno o mÆs agentes te 

se rte invenciôn proporciona 

CITH2, y por lo tanfo los 

putico o profiiÆcficamente) 

alØrgicas. Los compuestos 

frastornos inflamatorios y 
y basôfilos.  

fe i venciôn,  se proporcionan 

:on posiciones comprenden 

rito en este documento, y 
a Jyuvante o vehiculo 

zion s, esfas composiciones 

ooØ ificos adicionales. 
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TambiOn se apreciarÆ que ciertos de los Co puestos de la presente 

invenciôn pueden exisfir en forma libre para el tra amiento, o cuando sea 

apropiado, en forma de un derivado formacØutica ent aceptable de los mismos. 

De acuerdo con la presente invención, un derivado arm cØuficamente aceptable 

5 incluye, pero sin limitaciôn,  profÆrmacos farmacØ tic mente aceptables, sales, 

Østeres, sales de dichos Østeres o cuciquier ofro adu to o derivado que despuØs de 
a administraciôn a un paciente en necesidad de mismo sea capaz de 
proporcionar, directa a indirectamente, un compues 0 C mo se ha descrito de otra 
forma en este documenfo, 0 un metabolito o resto d I mismo. 

10 Como se usa en este documento, la expr sion ’sal farmacØuticamenfe 
aceptable" se refiero a aquellas sales que, denfro el Icance del juicio medico 

razonable, son adecuadas para uso en contacto Co los ejidos de seres humanos 
y 

animales inferiores sin toxicidad indebida, irritaciôn,  r spu sta alØrgica 
y similares, 

y 

tienen corresponden a una relaciôn beneficio ries o razonable. Las sales 

15 farmacØuticamente aceptables son bien conocidas en I tØcnica. For ejemplo, S. 

M. Berte et al., describe sales farmacØuticamenfe ce tables con detalle en J. 
Pharmaceutical Sciences, 1977, 66, 1-19, incorpora o e este documento como 
referenda. Las sales farmacØuticamenfe aceptable de los compuestos de esta 
invención incluyen las derivadas de ócidos 

y 

b ses inorgÆnicos y orgÆnicos 
20 adecuados. Los ejemplos de sales de adici ’n e Æcidos no tóxicas, 

farmacØuficamente aceptables, son sales de un grup a mo formadas con Æcidos 
inorgÆniCos tales como Æcido clorhidrico, Æcido brom idri o, Æcido fosfórico, Æcido 
sulfürico y Æcido perclôrico  o Con Æcidos orgÆnico tal s como Æcido acØlico, 
Æcido oxÆlico, Æcido maleico, ócido tartÆrico, Æci o c frico, Æcido succinico a 

25 Æcido malónico a mediante el uso de otros mØtod s us dos en la tØcnica tales 

como intercambio iónico. Otras sales farmacØuticam nte ceptables incluyen sales 

adipato, alginato, ascorbato, aspartato, bencenos lfon to, benzoato, bisulfato, 

borato, butirato, canforato, canforsulfonato, citra o, iclopenfanopropionato, 

digluconato, dodecilsulfato, etanosulfonato, formiato fu arato, glucoheptonato, 

30 glicerofosfato, gluconato, hemisulfato, heptanoato, hex noato, hidroyoduro, 2-

hidroxi-efanosulfonato, lactobionato, lacfato, laurato, I uril ulfato, malato, maleato, 

malonato, metanosulfonato, 2-naffalenosulfonafo, nic finafo, nitrato, oleato, 

oxalato, palmitato, pamoato, pectinafo, persulfat 
, 3- enilpropionato, fosfafo, 

picrato, pivalato, propionato, estearafo, succinato, s Ifat 
, tartrafo, tiocianato, p-

35 toluenosulfonato, undecanoato, valerato 
y 

similares. Las s les derivadas de bases 

apropiadas incluyen sales de metales alcalinos, meta es alcalinotØrreos, amonio 
y 
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NI(alquiIo CI -4)4. Esta invención tambiØn incluye 

grupo que contiene nitrogeno bÆsico de los 

documenfo. Otras sales farmacØuticamente ac 

apropiado, cationes de amonlo no tOxicos, de c 
formados usando contraiones tales como haluro 
fosfato, nit rafo, alquilsulfato inferior y arilsulfonato. 

Ia uaternizaciôn de cualquier 

co puest Os descritos en este 

ept bles incluyen, cuando es 
mo io cuaternarlo y de amino 

hi rôxido, carboxilato, sulfato, 

Como se ha descrito anteriormente, las co pa iciones farmacØuticamente 
aceptables de la presente invención ademó c mprenden un excipiente, 

adyuvonfe o vehiculo farmacØuticamente acept ble que, como se usa on este 

documento, incluye todos y coda uno de los dis lventes, diluyenles u otros 

vehiculos liquidos, adyuvantes de dispersion o s spe siOn, agentes tensioactivos, 

agentes isotônicos,  agentes espesanfes o emulsion nte , conservantes, aglutinantes 

sOlidos, lubricantes y similares, adecuados para la for a de dosificoción particular 

deseada. Remington’s Pharmaceutical Sciences, eci osexta EdiciOn, E. W. Martin 

(Mack Publishing Co., Easton, Pa., 1980) describe ive os excipientes usados en la 

formulaciOn de composiciones farmacØutica ent aceptables 
y 

tØcnicas 

conocidas para su preparaciOn. Excepto en la m did en la que cualquier medio 

excipiente convencional es incompatible con los co puestos de la invenciôn,  tal 

como por la producciôn  de algün efecto biolOgi o in eseable o la interacción de 

ofra manera de un forma perjudicial con cu lqui r otro componenfe de la 

composición farmacØuficamenfe aceptable, so c nfempla que su uso estÆ dentro 

del alcance de esta invenciOn. Algunos ejemplos de ateriales que pueden servir 
como excipientes farmacØuticamente aceptabi s i cluyen, pero sin limitaciOn, 
intercambiadores ionicos, alCimina, estearafo de lumi io, lecitina, protemnas sØricas 

tales como albUmina de suero humano, susta cia tamponantes tales como 

fosfafos, glicina, Æcidos sórbico a sorbafo potÆsic , m zclas de glicØridos parciales 

do Æcidos grasos vegetales saturados, agua, sole o e ectrólitos, tales como sulfato 

de protamina, hidrógeno fosfato disódico, hidr’ge o fosfato potÆsico, cloruro 

sOdico, sales de cinc, sIlice coloidal, trisilicato e magneslo, polivinil pirrolidona, 

poliacrilatos, ceras, polimeros de bloque de pol etileno-polioxipropileno, Ianolina, 

azUcares tales como lactosa, glucosa y sacarosa; Imi ones tales como almidôn  de 

maIz 
y 

almidón de patata; celulosa y sus derivado tal s coma carboximetil celulosa 

sOdica, etil celulosa y acetafo de celulosa; frag can a en polvo; malta; gelatina; 

falco; excipientes tales coma manteca de cac a y eras de supositoria; aceites 

tales coma aceite de cacahuete, aceite de semlla de algodôn; aceite de 

carfamo; aceite de sØsamo; aceite de oliva; aeit4 de maIz y aceite de soja; 

t\. 
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glicoles tales como propilenglicol 0 polietilenglic i; Ø 
efilo y laurafo de etilo; agar; agentes tampon ant( 
magnesio e hidrOxido de aluminio; Æcido algmnic 
sauna isofÆnica; solución de Ringer; alcohol etilic ; y 

5 fosfato, asI como otros lubricantes compatibles no tó 
sódico y estearato de magneslo, asi como a en 
liberaciôn, agentes de recubrimiento, edulcoran es, 
tambiØn pueden esfar presentes en la composició , d 
formulador, conservantes y antioxidantes. 

10 En otro aspecto, se proporciona un mØto o 
enfermedad inflamatoria o una enfermedad con un c 
comprende adminisfrar una cantidad eficaz de un cot 
farmacØutica del mismo, a un sujeto que lo nE 
composiciones de lo invención son inhibidores de RI 

15 deseo de limitarse par ninguna teoria particular, I s c 
son particularmente t:itiles para tratar o reducir la gro, 
afecciOn a trastorno, cuando la activación de un 
(incluyendo la act ividad DP), cØlulas 1h2, eosinôfilos  yl 
la enfermedad, afecciôn o trastorno. Cuando la ac 

20 CRTH2, PGD2 (incluyendo la actividad DP), cØlulas Th2, 
implicada en una enfermedad, afecciÆn a trast mo 
afección a trastorno tambiØn puede denominars 
enfermedad mediada por CRTH2". Por consiguient , e 
invención proporciona un mØtodo para tratar a re 

25 enfermedad, afecciôn  o trastorno cuando la activ ck 
PGD2 (incluyendo la actividad DP), cØlulas 1h2, ec 

. implicada en el estado de enfermedad. 
En ciertas realizaciones de la presente inven ion 

compuesto a composición farmacØuticamenfe a ept 
30 para fratar una enfermedad inflamaforia o enfe me 

inflamaforlo. En otras realizociones, una "cantidade ica; 
cantidad que inhibe Ia uniOn de PGD2 a su rece for 
inhibe uno a mÆs procesos mediados par la union en 
IiberaciOn de mediadores proinflamatorios. Una ’ca tida 

35 puede conseguir un efecto terapØutico y/o profil’ctic 
cantidad que tiene como resultado la prevenciOn o unc 

eres tales como oleato de 
tales como hidrOxido de 
a sin pirOgenos; soluciOn 

s tampanantes de 
tales como lauril sulfafo 

colorantes, agentes de 
aromatizantes y perfumes; 
acuerdo con el criteria del 

el tratamiento de una 
mponente inflamatorio que 
puesto, a una composición 
:esife. Los compuestos y 
2, y de esta manera, sin el 
mpuesfos y composiciones 
dad de una enfermedad, 
a mOs de CRTH2, PGD2 

basôfilos  estÆ implicada en 
aciôn de uno a mÆs de 

ôfilos  Y/o basôlifos  estÆ 

articular, la enfermedad, 

fermedad o sintoma de 
otro aspecto, la presenfe 
cir Ia gravedad de una 
de uno o mOs de CRTH2, 

nófilos y/o basólifos estO 

una "cantidad eficaz" del 
ble es la cantidad eficaz 
lad con un companente 
’de un compuesto es una 

RTH2 y, de esta manera, 
in sujeto, P01 ejemplo, la 
I eficaz" de un compuesto 

deseado, tal coma una 
reducciôn  en los sintomas 
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asociados con una enfermedad inflamatoria a un i enermedad mediada par uno 
a mÆs de CRTH2, PGD2 (incluyendo Ia activida DF), cØlulas Th2, eosinôfHos y 

basÆfilos. 

En una realizaciôn,  la enfermedad inflamatoria es un estado alØrgico. Los 

5 ejemplos de estados alØrgicos parc los que se cree que son particularmenfe 

eficaces los compuestos, composiciones farmq cØu icas y mØtodos descritos 

incluyen dermatitis atôpica,  rinitis alØrgica, artritis reu atoide, trastorno pulmonar 

obstructivo crônico (COPD), exacerbaciones de CO D, a asma alØrgica. Otros 

estados alØrgicos incluyen anafilaxis sistØmica o resp estas de hipersensibilidad, 

10 alergias a fÆrmacas (par ejemplo, a penicilinc a cefalosporinas), alergias a 
picaduras de insecfos y dermatosis tales coma der atitis, eccema, dermatitis 

atÆpica dermatitis alØrgica de contacto y urticaria 

Los ejemplos de enfermedades con un componente inflamatorio parc las 

cuales Se consideran particularmente eficaces los compuestos, composición 

15 farmacØufica y mØtodos descritos incluyen ostea rtrits, enfermedad inflamatoria 

del intesfino [por ejemplo, tel como colitis ulceros , e fermedad de Crohn, ileltis, 

enfermedad cellaca, Sprue no tropical, enteri is, enteropatia asociada con 

artropatIas seronegativas, colitis microscôpica 0 colagenoso, gastroenteritis 

eosinofIlica a bursitis producida despuØs de una proctocolectomfa, y anastomosis 

20 ileoanal] y trasfornos de Ia piel [por ejemplo, psorias s, eli ema, prurito y acne]. 

Muchas enfermedades autoinmunes tambi6n tienen un componente 

inflamatorio. Los ejemplos incluyen esclerosis multi le, lupus sistØmico eritemafoso, 

miastenia grave, diabetes de inicio juvenil, glomerulon frifis y ofras nefrifis, liroidifis 

autoinmune, enfermedad de Behcet y rechazo de inje tos (incluyendo rechazo de 

25 aloinjerfos a enfermedad de injerto contra hos edador). El componente 

inflamatorio de estos trastornos se considera me iad , al menos en parte, par 

. CRTH2. 

Las enfermedades caracterizadas par rep rfusión tienen un componente 

inflamatorio que se considera mediado, al menos en porte, par CRTH2. Los ejemplos 

30 incluyen apaplejia, isquemia cardiaca y similares. Ls c mpuestos y composiciones 

descritas tambiØn pueden usarse para tratar est as t sto nos. 

35 

Otras enfermedades y afecciones can un Comf 

consideran mediadas par CRTH2 incluyen mastitis (gi 

colecistitis, calangitis a pericolangifis (conducto bilia 

hIgada), bronquitis crónica, sinusitis crônica,  enfered 

del pulmÆn que producen fibrosis intersticial, tales cmc 

fe inflamaforlo que se 

dula mamaria), vaginitis, 

y tejido circundante del 

es inflamatorias crónicas 

enfermedades pulmonares 
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intersticiales (ILD) (por ejemplo, fibrosis pulmonar idic 

artritis reurnatoide, u otros esfados aufoinmunes), ?neu 

tica o ILD asociada con 

nitis P01 hipersensibilidad, 

enfermedades del colOgeno y sarcoidosis. Otras nfe medades o afecciones con 

componentes inflamatorios que son susceplibles d fra amiento de acuerdo con los 

mØtodos descritos en este documento incluyen vasc ulitis (por ejemplo, vasculifis 

necrosante, cutÆnea y de hipersensibilidad), es ondiloartropatias, escierodermia, 

ateroscierosis, reestenosis y miositis (incluyend p liomiositis, dermafomiositis), 

pancreafitis y diabetes mellitus dependiente de ins ma. 

En una realizaciôn preferida, la invenció pr porciona un mØtodo para 

tratar asma que comprende administrar una cant dad eficaz de un compuesto de 

formula general I (y subseries del mismo como se describe en este documento) a un 

sujefo que lo necesita. 

Los compuestos y composiciones de ocuer o con el mØtodo de la presente 

irivención pueden administrarse usando cualqui r c ntidad y cualquier via de 

administraciOn eficaz para tratar una enferm dad inflamatoria o un estado 

alØrgico. La cantidad exacta requerida variarÆ de un s jeto a ofro dependiendo de 

la especie, edad y estado general del sujeto, a g avedad de la infecciôn,  el 

agenfe particular, su modo de administración y simi ares. Los compuesfos de la 

invención preferiblemente se formulan en form d dosificación unitaria para 

facilifar la administración y la uriiformidad de la osifi ación. La expresiOn " forma 

de dosificaciOn unitaria", como se usa en este do urn nto, se refiere a una unidad 

fisicamente discreta de un agenfe apropiada par el paciente a tratar. Sin 

embargo, se entenderÆ que el uso diarlo total de los ompuestos y composiciones 

de la presente invención se decidiró por el me ico correspondiente dentro del 

alcance del criterio medico razonable. El nivel e osificación eficaz especifico 

para cualquier paciente u organismo particular ep nderÆ de una diversidad de 

factores que incluyen el frastorno a tratar y la gr ved d del frastorno; a act ividad 

del compuesto especifico empleado; a comp sici n especifica empleada; Ia 

edad, peso corporal, salud general, sexo y diet d I paciente; el momento de 

administraciOn, via de administraciOn y velocid d de excreción del compuesto 

especifico empleado; la duraciôn del tratam ent ; los fÆrmacos usados en 

combinaciôn  o que coinciden con el compuest es ecIfico empleado y factores 

similares bien conocidos en la tOcnica medico. El tØr mo "paciente", como se usa 

en este documento, significa un animal, preferib em nte un marnifero y ain mOs 

preferiblemente un ser humano. 
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Las composiciones farmacØuticamente oce fables de esta invenciOn 

pueden administrarse a seres humanos y otros ani ales por via oral, rectal, 

parenteral, intracisternaL intravaginal, intraperiton al, 16pica (tal como por medio 

de polvos, pomadas a gotas), bucal, como un 
p 

lverizaciôn oral o nasal, o 

5 similares, dependiendo de la gravedad de la inf cción a trcitar. En ciertas 

realizaciones, los compuesfos de la invenciôn  Pu den administrarse por via oral o 

parenferal a niveles de dosificación de apr ximadamente 0,01 mg/kg a 

aproximadamente 50 mg/kg y, preferiblemente, de a roximadamente 1 mg/kg a 

oproximadamente 25 mg/kg, de peso corporal del suje o al dIa, una o mÆs veces al 

10 dIa, para obtener el efecto ferapØutico deseado. 

Las formas de dosificaciôn  liquidas para a minstración oral, incluyen, pero 

sin limifaciôn, emulsiones, microemulsiones, solu ion s, suspensiones, jarabes 
y 

elixires farmacØuticamenfe aceptables. AdemÆs de los compuestos activos, las 

formas de dosificación liquidas pueden con enet diluyente inertes u5ados 

15 comUnmente en la tØcnica tales como, par ejempi , agua u ofros disolvenfes, 

agentes solubilizantes y emulsionanfes tales comp alcohol etIlico, alcohol 

isopropilico, carbonato de etilo, acefato de etilo, alcohol bencilico, benzoafo de 

bencilo, propilenglicol, 1 ,3-butilenglicol, dimetilfor a Ida, aceiles (en particular, 

aceite de semilla de algodon, de cacahuete, d m Iz, de germen, de oliva, de 

20 ricino y de sØsamo), glicerol, alcohol tetra hidrofurf Alic D, polietilenglicoles 
y 

Østeres 

de Æcido graso de sorbifÆn, y mezclas de los mism s. A emÆs de diluyentes inerfes, 

las composiciones orales tamblØn pueden incluir dy vantes tales coma agentes 

humectantes, agentes emulsionantes y de suspension, edulcorantes, aromatizanfes 

y 

perfumes. 

25 Las preparaciones inyectables, por eje p1 c, suspensiones acuosas U 

oleaginosas inyectables estØriles pueden formula se de acuerdo con Ia tØcnica 

conocida usando agentes dispersantes a hurne tant s 
y 

agentes de suspension 

adecuados. La preparaciôn  inyectable estØril tambi n puede ser una soluciôn,  

suspension a emulsiOn inyeclable estØril er un diluyente a disolvente 

30 parenteralmente aceptable no fOxico, par ejem lo, como una soluciOn en 1,3-

bufanodiol. Entre los vehIculos y disolventes acept ble que pueden emplearse se 

encuenfran agua, soluciOn de Ringer, solución de clorLiro sôdico  U.S.P e isotOnica. 

AdemÆs, convencionalmente se emplean aceites esf riles fijos coma disolvente a 

media de suspensiOn. Para esfe fin, puede emple rse cualquier aceite fijo insipido 

35 incluyendo mono- a diglicØridos sintØficos. A em s, en la preparaciôn de 

inyectables se usan Æcidos grasos tales coma dcido oleico. 
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Las formulaciones inyecfables pueden esterilizarse, par ejemplo, por filfración 

a travØs de un filtro clue retiene bacterias a por a in orporación de agentes de 
esteriUzaciön on forma de composiciones sólidos est6ri es que pueden disolverse o 
dlspersarso on aqua ostóril u oho rnodio inyoc table oslO H antos dol use, 

5 Para prolongar el efecto de un compue to ce la presente invenciOn, a 
menudo es deseable ralentizar la absorciÆn del compuesto administrado por 
inyección subcutOnea o intramuscular. Esto puede co seguirse por media del usa 
de una suspension lIquida de un material cristalino o arrorfo con baja solubilidad en 
aqua. La velocidad de absorciOn del compu sto entonces depende de su 

10 velocidad de disoluciôn  clue, a su vez, puede dep nder del famaæo del cristal 
y 

de 
la forma cristalina. Como olternativa, la absorci’n r tardada de una forma do 
compuesto administrada por via parenteral se con igue disolviendo o suspendiendo 
el compuesto en un vehiculo oleoso. Se obtienen formas de depôsito  inyecfables 
formando matrices microencapsuladas del c mpuesto en polimeros 

15 biodegradables tales coma polilactida-poliglicolid 
. D pendiendo de a relaciôn  

entre el compuesto 
y el polimero 

y de la nat rat za del poilmero particular 
empleado, puede confrolarse Ia velocidad do liber cion del compuesto. Los 
ejemplos de otros polImeros biodegradables in luyen poli(orf oØsf ores) 

y 

poli(anhIdridos). TambiØn se preparan formulociones inyectables do depôsito  
20 introduciendo el compuesto en liposomas o micra mul iones clue son compatibles 

con los lejidos corporales. 

Las composiciones para administración rectal o vaginal preferiblernente son 
supositorios clue pueden prepararse mezclando los co puesfos de esfa invención 
con excipientes o vehIculos no irrifantes adecu dos tales coma manteca de 

25 cacao, polietielenglicol o una cera de supositorio, clue son sOlidos a femperatura 
ambiente pero lIquidos a la femperatura corporal y, por lo tanto, se funden en el 
recto a en la cavidad vaginal 

y liberan el compuesto ac ivo. 
Las formas de dosificaciôn sOlidas para ad inistraciôn oral incluyen 

cOpsulas, comprimidos, plidoras, polvos 
y grÆnulos. En e tas formas de dosificaciOn 

30 sOlidas, el compuesto active se mezcla con al meno un excipiente o vehiculo 
farmacØuticamenfe aceptable inerte tal come cit ato sódico a fosfato dicÆlcico 
yb a) cargos o diluyentes tales como almidon s, I ctosa, sacarosa, glucosa, 
manitol 

y Æcido silicico, b) aglutinanfes tale como, por ejemplo, 
carboximetilcelulosa, alginatos, gelatina, polivinil irroli ona, sacarosa 

y goma 
35 arObiga, c) humectantes tales como gliceral, d)a

 
en" s disgregonfes tales came 

agar-agar, carbonato cÆlcico, olmidOn de potato a  cc, Ocido alginico, ciertos 
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silicatos y carbonato sôdico,  e) agentes parc 
parafina, f) aceleradores de la absorciÆn talE 

cuaternario, g) agentes humectantes tales corn 

monoestearato de glicerol, h) absorbentes tales c 

e I) lubricantes tales como talco, estearato c’ 

polio tilenglicoles sólidos, lauril sulfato sôdico  y mez 

las cÆpsulas, comprimidos y pIldoras, la forma 

comprender agentes tamponantes. 
TambiØn pueden emplearse composicione 

cargos en cÆpsulas de gelatina rellenas blandas 

Jar la so!ución tales coma 
io compuestos de amonio 

ejemplo, alcohol cetilica y 

caolin y arcilla de bentonita 

, estearato de magnesia, 

e los mismos. En el caso de 

e Oosificaci6n tambiØn puede 

sól dos de un tipo similar coma 
duras usando excipienles tales 

como lactosa o azUcar de la leche asi como polietilenglicoles de alto peso 
molecular y similares. Las formas de dosificaciôn  s ’lid s de comprimidos, grageas, 
cÆpsulas, pIldoras y grÆnulos pueden prepararse cor recubrimientos y envueltas 
tales como recubrimientos entØricos y otros recu rimi ntos bien conocidas en la 
tØcnica de formulaciôn  farmacØutica. OpcionalrTentE, pueden contener agentes 
opacificantes y tambiØn pueden ser de una camp sici ’ n que liberen el ingrediente 
o ingredienfes activos solo, o preferentemente, en na cierta porte del tracto 
intestinal, opcionalmente, de un forma retardada. Las ejemplos de composiciones 
de inclusion que pueden usarse incluyen sustanci s p limØricas y ceras. TambiØn 

20 pueden emplearse composiciones sôlidas de un t 

cÆpsulas de gelatina rellenas blandas y duras isa 
lactosa o azücar do la leche as[ coma polietilen icc 
similares. 

Los compuestos activos tambiØn pueden e t 
25 con uno o mÆs excipiontes coma se ha indicad 

dosificaciOn sOlidas de comprimidos, grageas, cap u 
prepararse con recubrimientos y envueltas tales c 
recubrimienfos de control de a liberaciôn  y otros rc 
la tØcnica de formulaciOn farmacØutica. En estas a 

similar coma cargos en 

a excipientes tales coma 

de alto peso molecular y 

ii on forma microencapsulada 
arteriormente. Las formas de 
as pildoras y guÆnulos pueden 

recubrimientas entØricos, 

mientos bien conocidos en 
s de dosificaciOn sólidas, el 

compuesto activo puede mezclarse con al men s url diluyente inerte tal coma 
sacarosa, lactose o almidôn. Estas formas de dosificaciOn tambiØn pueden 
comprender, coma es normal en la prOctica, otras sustancias disfintas de diluyenfes 
inertes, por ejemplo, lubricantes Palo Ia fabricacbri de comprimidos y ofros 
adyuvantes para la fabricaciOn de comprimiclos tales coma un estearato de 
magnesio 

y celulosa microcristalina. En el caso de las cÆpsulas, comprimidos 
y 

puldoras, las formas de dasificaciOn tambiØn pue en comprender agenfes 
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tamponantes. Opcionalmente, pueden contener getes opacificantes y tamblØn 
pueden ser de una composiciôn  fal que liberen el in rediente o los ingredientes 

activos solo, o preferentemente, en una cie to cite del tracto intestinal, 

opcionalmenfe, de una manera retardada. Los eje p105 de composiciones de 
inclusiOn que pueden usarse induyen sustancias poimØ cas y ceras. 

Las formas de dosificación para administra ion Opica a transdØrmico de un 
compuesto de esta invenciOn incluyen pomadas, pas as, cremas, lociones, geles, 
polvos, soluciones, pulverizaciones, inhalantes o p rch s. El componente activo se 
mezcla en condiciones estØriles con un vehIculo f rm cØuticamente aceptable y 
cualquier conservante necesario 0 tampOn que Pu do requerirse. TamblAn se 
confemplan dentro del alcance de esta invenciôn  for ulaciones oftÆlmicas, gatos 

pare los oldos y gatos pare los ojos. AdemOs, la rese te invención contempla el 
uso de parches transdØrmicos, que tienen la vent ja æadida de proporcionar la 

liberaciOn coritrolada de un compuesto en el cuer o. stas formas de dosificaciôn  

pueden obtenerse disolviendo o dispersando el co Pu sto en el medio apropiado. 

TambiØn pueden usarse potenciadores de la abso CiOfl pare aumenfar el flujo del 

compuesto a travØs de la piel. La velocidad pue e ontrolarse proporcionando 

una membrana de control de la velocidad o dis ers ndo el compuesto en una 

mat riz polimØrica o gel. 

TamblØn se apreciarÆ que los c mp esfos y composiciones 
farmacØuticamenfe aceptables de la presente in en ion pueden emplearse en 
terapias de combinación, es decir, los co pue tos y composiciones y 
farmacØuticamente aceptables pueden administ ars conjuntamente, antes o 
despuØs de uno a mÆs agenfes terapØuticos a pr Ce imientos medicos distintos 
deseados. La combinación particular de tera las (agentes terapØuficos o 
procedimientos) a emplear en un regimen de co bin dOn tendrO en cuenta la 

compatibilidad de los agentes terapØuticos y/o roc dimientos deseados y el 

efecto terapØutico deseado a conseguir. TamblØn se preciarO que las terapias 

empleadas pueden conseguir un efecto deseado pa 
30 ejemplo, un compuesto de la invenciôn  puede administr 

usado para fratar el mismo trastorno) o pueden c nse 

ejemplo, el control de cualquier efecto adver o). 
documento, los agenfes terapØuticos adicionales q e se 
para tratar a prevenhr una enfermedad o afecciO pai 

35 "apropiados para la enfermedad o afecciOn a tratar 

el mismo trastorno (por 

rse junta con ofro agente 
uir diferentes efectos (por 

omo se usan en este 
administran normalmente 

se conocen como 
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For ejemplo, los compuestos do la invenci n t 

en combinación con uno o mÆs agentes lera Øul 
teofilina, broncodilatadores 3-adren6rgicos, c rtk 
agentes anfialØrgicos, agentes inmunosupresores 0 

5 506, prednisona, metilprednisolona), hormor as 
adrenocorticotrOpica (ACTH)), citoquinas (par ejemp 
lFN-1a, IFNo- lb)) ysirnilares. 

La cantidad de agente terapØutico adicion I lz 
de esta invenciôn  no seró mayor quo la cantida a 

10 una composición que comprende ese agente feral 
activo. Preferiblemenfe, la cantidad de agent t 
composiciones descrifas en el presente documen o ’ 
50% a 100% do Ia cantidad presente normalrn nt 
comprende ese agente como Unico agente terap ’ulk 

15 Los compuestos de esta invención 0 SUS Co pc 
aceptables tambiØn pueden incorporarse en corn os 
do dispositivos medicos implantables tales corno pr 

’ te 
vasculares, stent y catØteres. Por consiguiente, a 
aspecto, incluye una composiciôn para recubrir un 

20 comprende un compuesto de la presente inve ck 
general ant eriormente, 

y en closes y subclases en est 
adecuado para recubrir dicho dispositivo implantable. 
invención incluye un dispositivo implantable recub ert 
comprende un compuesto de a presente inve do 

25 general anleriormenfe, 
y 

en closes 
y subclases en est 

adecuado para recubrir dicho dispositivo implanta le. 

Otro aspecto de la invención se refiere a Ia nhi . 

en una muestra biológica o un paciente, comprendien 
al pacienfe, o poner en contacto dicha muestra biok 

30 fÆrmula I o una composición que comprende cich 
"muestra biolôgica",  coma se usa en este doc m 

35 

cultivos celulares o extracfos de los mismos; material de 
un mamIfero o extractos del mismo; y sangre, saliva, Olin 
otros fluidos corporales o extract as de los mismos. 

La inhibición de la acfividad CRTH2 en un mu 
una diversidad de fines conocidos para un especba ista 

rbiØn pueden administrarse 

os adicionales tales coma 

es, antihistamInicos, 

ejemplo, ciclosporina A, FK-
(por ejemplo, hormona 

interferones (por ejemplo, 

?sente en las Composiciones 
ministrada normalmente en 
utico como nico agente 

apØutico adicional en las 
riarÆ de aproximadamente 
en una composición quo 

]mente activo. 

iciones farmacØuticamente 

lanes para el recubrimienfo 
vÆlvulas artificiales, injerfos 

esente invención, en otra 
ispositivo implantable que 
coma se ha descrito en 

documento, y un vehicula 
:n otro aspecto, la presente 
can una composición que 
coma se ha descrito en 

documento, y un vehiculo 

;iôn  de la actividad CFTH2 

dicho mØtodo administrar 

ca can un compuesto de 
compuesto. La expresión 

a, incluye, sin rmitación, 

iopsia abtenido a partir de 
heces, semen, lÆgrimas u 

stra biologica es ütil para 
n la tØcnica. LOS ejemplos 
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de estos fines incluyen, pero sin limitaciôn,  
transfJsio%Syos

de sangre, franspiante de 
órganos, almacenamienfo de muestras biológicas ’  biologicos. 

5 General. Todas las reacciones que implicn r activos sensibles al aire se 
realizaron en una atmósfera de nifrógeno. Los recictiv s se usaron tol 

y como se 
recibieron de los proveedores comerciales a men   q e se indique ofra cosa. Los 
datos de IH RMN se registraron usando el instrumeno Br ker UlfraShield 300 MHz/54 
mm equipado con Auto Muestreador Bruker B-AC60 el instrumento Varian 300 

10 MHz. Los intermedios 
y 

compuestos finales se purl icaron par cromatografia 

ultrarrÆpida usando uno de los siguientes instruments: I Recolector UltrarrÆpido UV 

Biofage de 4-canales Quad equipado con un Mdul de Bomba Quad ] y el 

MôduIo de Cartucho Quad 12/25. 2. Recolector Jltra rÆpido UV Biotage de 12-

canales Quad equipado con un Módulo de Boriba Quad 3 y un Môdulo de 

15 Cartucho Quad 3. 3. Instrumento de cromatografi ult arrÆpida ISCO combi. Los 

espectros de LC/MS se obtuvieron usando un Miro ass Platform [C (columna 

Pheriomenex C18, 5 micrômefros,  50 x 4,6 mm) eqt.ipa< o con un Manipulador de 

Liquidos Gilson 215. Las condiciones de LC/MS conveicio ales son las siguientes: 

% 

A (Agua) 95,0 Tabla de iiemposel -’radienfe de Bomba 

% 

8 (AcetonitrHo) 5,0 HP1 100 LC 

% 

Acetato amónico 0,1 

Flujo (ml/min) 2,500 La Tabla de tiemp s d I gradiente cant iene 4 

Tiempo de parada (mm) 3,8 entradas que son: 

Presión mIn. (bar) 0 

PresiOn môx.  (bar) 400 Tiempo %A 
% 

%C %D Hujo Presión 

Temperatura izda. del 10,0 0,00 95,0 5, 0,0 0,0 2,500 400 

horno (°C)  2,00 0,0 10 ,0 .0 0,0 2,500 400 

Temperatura dcha. del 10,0 3,00 0,0 10 .0 .0 0,0 2,500 400 

horno (°C)  3,05 95,0 5,0 .0 0.0 2,500 400 

20 Los datos de LC-MS se adquirieron usando el m6to o de "Patron de acetafo 

amónico’ a menos que se indique otra cosa. 

Sintesis de ester metIlico del Æcido (– -cis 2-metil-1,2,3,4-tetrahidro-

quinollna-4-carboxIlico 

Esquema 1 
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K2CO3,OH OME  KI, 18-c-6 
SOd2, MeOH CH3CN, 70 C 

(X NO2 No? 

A-I 
CK)J-M 

( 

Me H2 (g), Pd/C 

0 Me 

EtOH 

0 
NO2 H 

A-2 A-3 

Un matraz de fonda redondo con agitaclor ma nØtico se cargo con Æcido 
(2-nitro-fenhl)-ac6tico (10,0 g, 55,0 mmol) y metan (7 ml) en una atmOsfera de 

5 argOn. A la soIuCIÔn amarilla resultante a temperat ía  a biente se le aæadió gota a 
gota cloruro de tionilo (12,1 ml, 166 mmol) median e ur embudo de adiciôn  (Nob: 
La reacciôn es muy exotØrmica). La mezcla de rea dOn resulfante se agitó a 
temperatura ambiente durante 12-18 horas y se c nc ntró al vaclo para producir 
13.3 g de ester metI!ico del Ocido (2-nit rofenil)-acA ico ruto en forma de un aceife 

10 naranja. Este material Se usa directamente en reac ion s posteriores. 
Un matraz de fondo redondo de tres bo as on agitador magnØtico se 

cargo con ester met ulico del Æcido (2-nitro-1enil)-a Øfic bruto (7,23 g, 37,0 mmol), 

carbonato potÆsico (46,1 g, 33,3 mmol), 18-coron -6 ( .650 g), y yoduro potÆsico 

(0,650 g) en una atmOsfera de argon. Al matraz se I an diO acetonitrilo (80 ml) y la 
15 mezcla se catentó a 70°C durante una hora. A I reacción se le anadiO 

cloroacetona (3,50 ml, 44,0 mmol) y la reacción se agit’ a 70°C en una atmóstera 

de argOn durante 18-20 horas. La reacciôn  se enfri’ a emperatura ombiente y se 

filtró a travØs de una capa de celite. El filtrado result nte Se concenlrO al vaclo para 

producir 9,64 g de material bruto. La purificaciôn  par cromatografia ultrorrópida 

20 (eluyente de acefato de etilo al 0-40%/h exanos) Pr dujo 4,74 g de ester meillico del 

Æcido 2-(2-nitro-fenil)-4-oxo-pentanoico (51 %). 

Un matraz de fonda redondo con agitador ma nØtico se cargO con ester 
mefilico del Ocido 2-(2-nitro-fenil)-4-oxo-pentanoic (4, 4 g, 19,1 mmol) y atonal 

anhidro (50 ml). A la reacciOn se le aæadiô paladio al 1 % sobre carbono (0,948 g, 

25 20% en peso) y Ia reacción se agitO a temperaturo Dmb ente en una atmósfera de 

gas hidrOgeno (globo) durante 18-20 horas. La reacciÆ se filtrô  a braves de una 

capa de celite y la capa de celite se lovO co et fbi caliente. Los filtrados 

combinados se concentraron al vaclo para rod cir un sólido de color 

blanquecino. Este material se purificO con un sistem ult arrOpido Isco (acefato de 
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efilo al 0-20%/hexanos) parc producir 2,64 g de Øs er njetIlico del Æcido cis-2-metil-
1,2,3,4-fef rah idro-quinolina-4-c orb oxilico en forma de jn sólido blanco (68%). ’H 
RMN (CDCI3) 8, 1,23 (3H, d), 1,95 (1H, dd), 2,10 - 2,1 (1H m), 3,34 3,46 (1 H, m), 3,74 
(3H, s), 3,94 (1H, dd), 6,51 (1H, dd), 6,60 - 6,67 (1H, ), 6,94-7,03 (2H, m). MS m/z: 206 

5 (M+1). 

Procedimiento general A 

Esquema 2 

OOMecl OOM 
LiOH (ac.) 

CF3 MeOH I THF 

C ON"’Me Pr2NEt, CH2Cl2 N"’ e H 

10 

15 

20 

PAI 

A-3 A-4 

Et Et 
Et ° 

H.N 

cI C 

FOCi. piridina -N 

"W 

+ C OM Me 

0 

"; 7 
3 HCF3 CE3 A-6 

(4-Cloro-fenll)-etIl-amlda del Æcido (–)- ran -2-metil-1-(4-tritluorometil-

benzoil)- 1,2,3,4 -tetra hidro - quinolina -4- carboxi’lic o (6) 
Un matraz de fondo redondo con agitador ag Øtico se cargo con ester 

metIlico del Æcido cis-2-mefil-1 ,2,34-tefrahidro-quinol no- -carboxilico (556 mg, 2,71 
mmol) en cloruro de metileno (8,00 ml) en una atmôs  era e argOn. A la reacción se 
le aæadieron cloruro de 4-trifluorometft-benzoIlo 0,61 ml, 4,07 mmol) y N,N-

diisopropilefilamina (1,20 ml, 6,89 mmol). La reac iOn se agifO a temperature 

ambiente durante 18-20 horas. La reacciôn se tran firiô a un embudo de 

decantación que contenla una solución sat urada d bic rbonato sOdico (15 ml) y 

despuØs Se dUuyO con cloruro de metileno (15 ml) se agitO vigorosamenfe. La 

capa orgOnica resultante se separO, se Javô  con sal uer (1 x 20 ml), se secó sobre 

sulfato do magnesio y se filtró. El filtrado se concen íô  I vaclo para producir un 

residuo naranja (1,359 g). El residuo so purificó p r c omatografia ultrarrÆpida 

(eluyente do acetato de etilo al 20%/hexanos) pa a p oducir ester mefilico del 

Æcido cis-2-mefil-1 -(4-trifluorometil-benzoil)-1 ,2,3,4-tet ahi ro-quinolina-4-carboxilico 

en forma do un sôlido  de color castaæo (990 mg. 97%). 
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Un matraz de fondo redondo con agitod r m gnØtico se cargo con ester 
mefilico del Æcido cis2-rnefil-]-(4-frifluoromefil-ben oil)- ,2,3,4-fetrahidro-quinolina-4-
carboxIlico (980 mg, 260 mmol) en tefrahidrofura a (10,0 ml). A la reacciOn Se le 
aæadiO una solución de hidrOxido de litio (179 mg, 7,47 mmol) en agua (10 ml), 

5 seguido de mefanol (10 ml). La reacciOn se agifô  q te peratura ambiente duranfe 
18-20 horas en una atmOsfera de argOn. La reacciôn  se transfiriO a un embudo de 
decanfaciOn 

y 

el pH se ajustO a 2 mediante la adi iOn de Æddo clorhidrico 1 N. La 
mezcla se ext rajo con acetato de etilo (3 x 35 ml) y las extracciones corn binadas se 
lavaron con salmuera (1 x 50 ml), se secaron sobre ulfa o de magnesio 

y 

se tilt raron. 
10 El filtrado se concentró al vacIo para producir 

aci o 2-metil-1-(4-trifluorometil-
benzoil)-1 2,3,4-tetrahidro-quinolina-4-carboxilico (rrezcId de isOmeros cis 

y 

trans) en 
forma de un sOlido blanquecino (912 mg, 97%). La ez Ia se uso sin purificación en 
posteriores reocciones. 

Un matraz de fondo redondo con agifador ma nØtico se cargo con Ocido 
15 2-metil-I -(4-trifluorometil-benzoil)- 1 ,2,3,4-te tra hid ro-q uin ol ina-4-carboxIlico (886 mg, 

2,44 mmol) en piridina anhidra (25,0 ml). A la eac iOn se le anadiô N-efil-p-
cloroanilina (0,410 ml, 2,95 mmol) seguido de EDCI 

( 

33 rng, 4,34 mmol). La reacción 
se agitô  a temperatura ambiente en una atm6sferd de argOn durante 18-20 horas. 

La reacción se verliO en una mezcla 1:1 de agua/s Im era (50 ml) 
y 

se extrajo con 

20 acetato de etilo (3 x 35 ml). Las extracciones corn ma as se lavaron con salmuera 
(1 x 50 ml), se secaron sobre sulfato de magn 

concentrô al vaclo para producir un residuo p 
cromatografia sobre gel de sIlice (hexanos/acetat 

fenil)-etil-amida del Æcido (–)-trans-2-metil 

25 tetra hid ro-quinolina-4-carboxIlico (39%). 1H RMN (C 

1,64-1,74 (m; 1H), 2,49-2,58 (m, 1H), 3,59-3,72 (m, I  

1H), 6,35-6,41 (m, IH), 6,74-6,84 (m, 2H), 6,89-6,95 (n 

(m, 2H), 7,63-7,69 (m, 2H). MS m/z: 501 (M+1). 

30 Procedlmlento general B 

Esquema 3 

sio y se filtraron. El filtrado se 
irdo El residuo se purificô par 
de fib) para producir (4-dora-

1-(4- iii Iuorometil-benzoil)-1 .2,3,4-

)C13 6: 1,02 (d, 3H), 1,12 (f, 3H), 

3,77-3,90 (m, 2H), 5,03-5,14 (m, 

1H), 7,17-7,25 (m, 2H), 7,44-7,52 
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Bencil-etil-amida del àcldo (–) -trans -1-(4-metoxi-benzoil)-2-metil-1,2,3,4-

tetrahldro-quinolina-4-carboxilico (7) 

Un matraz de fondo redondo con agitadot ma nØfico se cargo con ester 

metIlico del Æcido cis-2-metil-1 .2,3,4-fefrahidro-qul olin -4-carboxilico (5,42 g, 26 
mmol) en diclorometano (100 ml) en una atmó fera de argon a femperatura 

ambiente. A la reacciôn  se le aæadiô N,N-diisopr piletlamina (11,8 ml, 68 mmol), 

seguido de cloruro de p-anisoIlo (6,31 g. 37 m 0!) La reacciôn se agitó a 
temperatura ambiente duranfe 18-20 horas y se ver ió en bicarbonato sódico 
safurado (1000 ml), se diluyO con diclorometano (5D ml y se agito vigorosamente. 
La capa orgÆnica resultante se separó, se lavô  con sal uera (1 x 100 ml), se secó 
sabre sulfato de magnesia y se filtrô.  El filtrado se c nc ntrô  al vaclo para producir 

un residua oleoso. Al residua se le anadiô  Øter di tllic (50 ml) 
y 

el sólido blanco 

resultante Se recogió par filtración par succiÆn para rod cir ester metilico del Æcido 

cis-1 -(4-metoxi-benzoil)-2-metil- 1,2,3,4-tetrahidro-quin in -4-carboxIlico (6,94 g, 78%). 

Un matraz de fondo redondo con agitodor ma nØtico se cargo con ester 

met ilico del ócido cis-1 -(4-metoxi-ben7oil)-2-m fil-1, ,3,4-tetrahidro-quinolina-4-

carboxIlico (3,00 g, 8,8 mmol) en tetra hidrofurano an idr (70 ml). A la reacción se le 

anadiO una soluciOn de hidrôxido  de litio (423 m 
, 1 mmol) en agua (24 ml), 

seguido de metanol (24 ml). La reacción se agitó a em eratura ambiente durante 

18-20 horas en una atmôsfera  de argOn. La reacci’n se transffriO a un embudo de 

decantación 
y 

el pH se ajustó a 2 mediante la adic on e Ocido clorhIdrico 1 N. La 

mezcla se extrajo con acetato de etilo (3 x 35 ml) 
y I s e fracciones corn binadas se 

lavaron con salmuera (1 x 50 ml), se secaron sabre s Ifaf de magnesia 
y 

so filtraron. 


