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FRUM © G HOLLMANN RESTREFPO ABOGRDOS PHONE NO. @ 57 1 16337 NOU, 15 288 11: 38450 Pl
. G.HOLLMANN RESTREPO i G. I—kOLLMANN RESTREPO
v ABOGADOS LTDA | ABOGADOS LTDA
The undersignead . .mrmg on Yo (“'-'"‘30“'0-“) ; Lobwande en
bohalf  of and  represanung  of MILLENIUM ﬂ‘"'nb*-‘— pr >Pi“ ¥ reprosentacion de,
PIHHARMACEUTICALS, INC., domiciled in con demicilio cn nombrolamos;
Cambridge, Massachussets, Estados Unidos, heccby LUIS| PATINO LEYVA v/o GUSTAVO HOLLMANNKN
appot) LUIS  PATINO LEYVA  and/or RESTREPRQ, con domicilio en Bogotd [2.C., Repiblica d.
GUSTAVO HOLLMANN RESTREPQ and/or, Colombia, apoderada verdadero y legal, con poder especiai,
domiciled in Bogota TD.C., Republic of Colorabia , as oor amnplio y suficiente;
true and legal attorney with the necessary powers: l) Para recabar de las oficinas v autoridades colombianz:
1) To apply ro the administrative, judicial and police adminjstrativas, juficia.les y de policfa en cualquier instancia o
authorities of the Republic of Colombia, in any instance recursp, la pbtencién de patentes de invencién, modelos de
or appeal, for obraiming registration .of patents, utility utlidad, dibujos y modelos industriales, registro de marcas,
models, induserial designs and models, commercial regisup de lemas comerciales, depdsito de nmombres
¢nsigns and names, trademiarks, slogans, health licenses, ensefias comerciales, registros sanitarios, derechos de autor o
copyrights  and  domain names as  well as  their nombyes de dominio asi como sus traspasas, proreogas.
assignments, extensions, renewals and changes of name; © renovacionds y cambios de nombre; 2) Elaborar, wamitar,
2) I'o prepare, apply for, obrain, execure and register soﬁcitfa.r, obrener, realizar, ¢jecutar y registrar conmatos,
contracts, licenses, authorizations and xeg.;stramanq of licencias, aurorizaciones y registros de cualesquiera clases; 3.
any kind; 3) To intervene as plaindff or defendant, in any Intervenir como demandante o c¢omo demandado en
instance or appeal, before any judge, courr, tribunal, cualquier Instancia y recurso y ante cualquier juez, enudad,
corporation, public officer or authorty in any judicial, - corporpcidn, funcicnatio pablico o autoridad cn acciones
adminisrrative or police action, such as: action dealing © judiciales, administrativas y dc_ policia, tales como acciones
with commercizl ensigns and names; oppositions against - detivadas de nombre o cosefia comerciales; acciones
uwademark registrations; caducity and nulliry acrions; reivindicatorias; acciones derivadas de la obrencién o
recovery actions, actions atising from obrainment and explotqcion | de licencias; acciones de competenaa desleal,
working of license agreements; acdons dealing with demangdas penales y civiles; acciones de indemnizacidon de
unfair competition; criminal actions; actions claiming perjuicios, reclamos, u observaciones a cualquier asunto
indemnity for damages, complaints of remacks on all sobre propij:dad intelectual; al cjercicio de medidas cautelares
sort of tndustrial property matiers; the Performar“:e of y cuaiﬁsqui ra owras acciones, medidas o recursos simitares
srecautionary measures, and in any other similar action, relacionados con la propiedad intelecmal.
1easure  or appeal related to intellectual property A este |efectp, lo facultamos para elevar solicitudes, formular
MALTErS. d(:sf‘"i ion S enmxendqs, protestas, dedar’iuoncs
To this effect, I (we) hereby authodize him to file Dpo:sic:i nes, cancelaciones, apelaciones y reclamos; pugu
applications, make descrptions, protests, amendments, ﬁnPue%Z‘m: cuotas y gravimenes prescritos por la Lew
declarations, oppositions, cancdlations, appeals and renunciar o desistir a derechos concedidos o en curso de
clhims; to pay taxes, quotas and lens as provided by . concesidn; recibit toda clase de documentos y valores dando
lLaw, to waive or abandon granted rghts or rights in 4l descurgo \respectivo, y en general, para dar ante dichas
process of being granted, to recetve all kind of autoridades todos los pasos necesarios al efécto indicado v
documents and securities; 1o issue the respective releases tomas |todas las medidas que creyeren conducentes al
and, in general, to take, before said authozities, pertinent resguatdo de mis (nuestros) integeses, con  todas las
steps to the above mentioned purposes and take all facultades necesarias, y por este documento desde ahora
meagures they may deem advisable to protect my (ouvr) declara(amos) valido y bueno todo cuanto los apoderados
interests, with all other necessary legal faculies, and 1 hicierent en mi (nuestro) beneficio.
(we) hersby declate as good and valid whatever the vpste pader domprende la facultad de ratificar, o confirmar en
antorneys should do to my (our) benefit. "o (nueswro} nombte lo actuado, asi como la famltad de
Ihis power comprises the authority to ratify or confirm recibir, | desistix, wransigir, comprometer, sustituir y revocar
on my {(our) behalf any action, as well as the faculty of sustituciones, recibir notificaciones y nombrar apoderados
receiving, desisting, transacting, compromising, judiciales o extrajudiciales.
substituting  and  revoking  substitudons, rtaking :
nonpfications, and appointog judical or oxtra-judicial F. irmad? en el de de .
attorneys, '
Signed in on this 6thday of Decemlfer, 2005 ‘
. Cambridge, MA, U.S.A.
Millennium Pharmaceuticals, Inc.
- J.) A/. f *
BY: \.,Q_C—VV\--' ]"\ ' }gx@//@»\mv&/vx-ﬁ
Ian R. Silverman, Associate Generjal Counsel
. Eala t.;){)l
& cuptuva
L P
:
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FRCMM G HOLLMANN RESTREPO ABOGADOS

CERTIFICATION
COMPANIES

The undersigmed kaa €, (jm.-p‘/( certifies: thar the
preceding signature(s) reading 5., £ Jfwms, i5 (arc)
authende; thar the signes(s) at present fill(s) the posigon
ofduswirk bevn | of Milleniwm Phargnaceuticals, 1nc., that
he (they) g"'{ffi‘e) empowered to grant this power; and
thar seid company exists, accomplishes its social object
and is organized in CM}’"'J@‘ , r¥ 1y accordance with
the Laws of (e lawnnt. '
All the foregoing facts are known to me duc to my
having examined the respective documents to which I
atrest.

[=33

Jecy”

DIANA E. GENTILE
Notary Fuusie
ommonwealth of M. ssachugetts
iy Commigsion Explees (- - 2006

PHONE NO.

Siigncd in (3“‘,)/‘ ig(,/ﬂ/f on this 6‘/71 day of &“ML‘,’_

INCRJ .

CERTIFICACION
SOCIEDADES

f
El(la) infragerito(a)_.,
que antecedle(n) y dice(n)
(los) figna ar10(s)

cervificas que ta(s) furomgs
ey (s0n) auménucals), que o
desempena(n) aclualmente el cargols; de

de i due tiene(n) facultad para ororgar esre
podmj; y que dicha compafiia exisre, cumple su objeto socual
v estdlorganizada cn conforme a las Leyes de
Todos log hechos anteriores le constan, por haber

examinado|los documentos respectvaos y de todao ello da fu,

Fumado e

15 2Bas 11:31&M B2

b




ARAKD
ol

N o
¢m,.v Y

HEREBY CERTIFY THAT THIS

_é)'HE ORIGINAL DO ‘k‘mf-x\%u
Vi ] S IYLTLYS "(/P"

in preseme
= Noery

gworn to Detor® me,
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in and for the

S Notary Public 7 2 02 .
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Apnaﬁlliz

(Convention de La Haye du 5 octobre 1961)

1. District of Columbia \ o
Uniled States of America ‘
AiBE T L. THEMES

2. This public document has been signed by

NOTARY PUBLIC IN A.ED #‘OR THE DISTRICT OF COLUMBIA
3. acting in the capacity of L

1

ALBERT L. THEMES, gOT%\RY PUBLIC IN AND FOR THE

4. bears the seal/stamp of

DISTRICT OF COLUMBLA

CERTIFIED

=3

at Washington, D.C.
12% DECEMBERl 2005
6. the day of T

. |
7. by Secretary of the District of Columbiaq }

s No L49773

86— P0138

e
Tit e an cl origing
Mvisty




Traduccidn Oficial del Ingléé de los sellos, las
autenticaciones y 1la apostilla %dj ntas al poder que la
compafila MILLENIUM PHARMACEUTIC%LS INC. domiciliada en
Cambridge, Massachussets, Estados Unidos de América, otorga a

Luis Patifio Leyva y/o Gustavo Hollmann) Restrepo.

[Bello:] DIANA k. GENTILE
Notaria Publica
Estado de Massachusstet

Mi comisién expira Octubre|27/2006

CERTIFICO MEDIANTE LA PRESENTE QUE
ESTE ES EL DOCUMENTO ORIGINAL

SAMI SWAFE 12.8.05

Suscrito vy juramentadoien mi presencia, el
\
dia de hoy 8 de Dicliempbre de 2005, un

Notario Piblico en y para Washington D.C.

ALBERT L. \TH MES
NOTARIO PUBLICb DIS%RI O DE COLUMBIA
Mi comisidn exp#ra 6/14/2009
(Firma y Sell? Oficial)
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APOSTILLA

(Convencidén de La Haya del 5 de Octubre de 1961)

Distrito de Columbia, FEstados Unidos de América
Este documento pﬁblico

Ha sido firmado por: ALBERT %. HEMES

En su calidad de: NOTARIQO PUBLI O EN Y PARA EL
DISTRITO DE COLUMBIA |
Y lleva el sello oficial: DE|NCOTARIO PUBLICO EN Y PARA

ET, DTSTRTITO DE COT.UMBTA
CERTIFICADO

En: Washington D.C.

El dia: 12 DE DICIEMBRE DE 2005
Por: El Secretario del Distrito |de Columhia
Bajo el No. 149773 |
Sello: SECRETARTA DISTRITO DE COLUMBIA

Firma: Patricia Elwood (Intdri a)

Traductor Oficia
Res, 91) da Muye 1988 MiNJUBTICIA
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PGD2 RECEPTOR ANTAGONISTS FOR THE TREATMENT QOF
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MPI05-005PIRNWON,

INFLAMMATORY DISEASES

PRIORITY INFORMATION

[0001] The present application claims priority under 33 U.S
application number 60/655,927, filed February 24, 2005, entitled “P
Treatment of Inflammatory Diseases”, the entire contents|of

reference.

BACKGROUND OF THE INVEENTI

C. § 119(e) to U.S. Provisional
(312 Receptor Antagonists for the

hich is hereby incorporated by

DN

[0002] CRTH? is a G protein-coupled chemoattractant receptor expressed on Th2 cells (Nagata
et al., J. banmunol., 1999, 162, 1278-1286), eosinophils, and basaphils (Hirai er al, J. Exp. Med.,

2001, 193, 255-261). Prostaglandin D2 (PGD2) is a natural liga

d for CRTH2, and is the major

inflammatory mediator produced from mast cells. It has been shown that activation of CRTH2 by

PGD2 induces migration and activation of Th2 cells (Hirai et al,

J. Exp. Med. 2001, 193, 255-201;

Gervais er al,, J. Allergy Clin. Immunol. 2001, 108, 9382-988) which in turn are involved in the

orchestration of an allergic inflammatory response by directly

activation, priming and prolonged survival of effector cells, such a

pr indirectly inducing migration,

s eosinophils and basophils (Sanz

et al., J. bumunol. 1998, 160, 5637-5645; Pope et al., J. Allergy Clin. hrununol. 2001, 108, 594-601;

Teran L. M., Clin. Exp. Allergy 1999, 29, 287-290).  The rol

e of PGD2 in the initation and

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

showing that overproduction of PGD?2 in vivo by PGD2 synthase
(Fujitani et al., J. nmunol. 2002, 168, 443-449).

[0003] Accordingly, compounds which are modulators, prefe:

cxacerbates airway inflammation

ably inhibitors, of the interaction

between CRTH?2 and PGD2 should be useful for the treatrhent of diseases and disorders that are

mediated by CRTH2, PGD2, Th2 cells, eosinophils, and/or basoph

not limited to allergic disorders, asthmatic disorders, and inflamy

rhinitis, allergic asthma, bronchoconstriction, atopic dermatiti and
[0004] It has now been found that éompounds of this inventios
\compositions thereof, are effective as inhibitors of the interactior
ligand PGD2. Thus. compounds of the invention and phanmaceut

for treating inflammatory disorders and/or disorders with an inflam

[s. These diseases include but are
matory disorders such as allergic
systemic inflammatory disorders.

1, and pharmaceutically acceptable
1 between CRTH2 and its natural
al compositions thereof are useful

matory COIT}])(VHEI“.

ENTION

DETAJLED DESCRIPTION QFF 'l'l‘lﬁ NN
[0005] This invention provides compounds that arc inhibitors
useful for the teatment inflammatory disorders and/or disorders wi

The compounds of this invention are represented by formula L

f CRTH2. and accordingly are

h an inflammatory component,
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M:
or a pharmaceutically acceptable salt thereof, wherein:
Ring A is an optionally substituted, fused 5-6 memb
Y is >C(R")- or »N-;
Xj is =C(=0)-, -S0;-, -CONR-, -C(R)3-, or -CO;-,

" R'is an optionally substituted group selected from a

ered a

v alipk
a monocyclic or bicyclic heteroaryl, a monoeyclic or bicyclig non-
monocyclic or bicyclic non-aromatic carboceylic group.

R*is a C;-Cs alkyl group, a C-Cs haloalkyl group or/Cs-C

Cy-C; alkyl group represented by R? is optionally substituted with }

R*is hydrogen, C, Csalky! optionally substituted by R%, C
substituted group selected from a C;-Cs cycloalkyl, a monocy‘(clic y

R* is ~[C(R");)-B; or R? and R* may be taken togetter wi

monocyclic aryl, or a monocyclic heteroaryl group;

form an optionally substituted monocyclic or bicyclic heterodryl ox

or |

R* and R* may be taken together with the intcrveniné carbg

n{tainin

optionally substituted monocyclic non-aromatic nitrogen-co
R’ is -OH, -O(C aliphatic), -COOR’ or -N(R')s;
R®is -OH, -O(C aliphatic), -N(R"),, -C(O)R’, -COOQR’, (
substituted group selected from a monocyclic cycloalkyl, a monocy
or a monocyclic non-aromatic heterocyelic group: ‘
each R is independently hydrogen, uoro, or Ci-Cy dlkyl;
each R R"or R is independently hyvdroyen ora ("I-(_jf_, abipl
monocyclic non-aromatic nitrogen-containing heterocyclic gq‘oup;
\

m is zero or one; and

PCT/US2006/006287

ryl or heteroaryl ring;

natic, a monocyclic or bicyclic aryl,

aromatic heterocyclic, or a

cycloalkyl group wherein the
R’;
-Cs fluoroalkyl, or an optionally

on-aromatic heterocyclic, a

h the intervening nitrogen atom to

non-aromatic heterocyclic group;

bn and nitrogen atoms to form an

g heterocyclic group,

[{OIN(R);, or an optionally

clic aryl, a monocyclic heteroaryl,

e group or NeR s a
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Bis-H, -C(R7)3, -C(R7)2—C(R7)3, or an optionally substituted group selected from a
monocyclic or bicyclic cycloalkyl, a monocyclic or bicyelic anyl, a monocyclic or bicyclic heteroaryl,
or a monocyclic or bicyclic non-aromatic heterncyclic group.
[0006] In some embodiments, compounds of the invention include compounds of fornula (I)
other than compounds where X is ~COO- and R' is ethyl and ring A is substituted with: a) two

accurrences of OMe, b) two occurrences of Me, or¢) one oceurrenge of Cl, In some other

embodiments, compounds of the invention include those comppunds| where X is other than ~CQO-

[0007] 2. Compounds and Definitions: i

[0008] Compounds of this invention include those described generally above, and are further
illustrated by the classes, subclasses, and species disclosed herein. As used herein, the following
definitions shall apply unless otherwise indicated. For purposes |of this invention, the chemical
elements are identified in accordance with the Periodic Table of the Elements, CAS version,
Handbook of Chemistry and Physics, 75" Ed. Additionally, general principles of organic chemistry
are described in “Organic Chemistry”, Thomas Sorrell, University Bcience Books, Sausalito: 1999,
and “March’s Advanced Organic Chemistry”, 5% Ed., Ed.: Smith, M.|B. and March, J., John Wiley &
Sons, New York: 2001. |

[0001]  The term “aliphatic” or “aliphatic group”, as used herein, means a straight-chain (i.c.,
unbranched) or branched, substituted or unsubstituted hydrocarbon chain that is completely saturated
or that contains one or more units of unsaturation, or a monodyclic hydrocarbon or bicyclic
hydrocarbon that is completely saturated or that contains one or more units of unsaturation, but which
is not aromatic (also referred to herein as "“carbocycle”| “cycloaliphatic”, “ecycloalkyl”, or
“cycloalkenyl™). For example, suitable aliphatic groups include substituted or unsubstituted linear,
branched or cyclic alkyl, alkenyl, alkynyl groups and hybrids thergof, such as (cycloalkyl)alkyl,
(cycloalkenylalkyl, or (cycloalkylalkenyl. Unless otherwise |specified, In various embodiments,
aliphatic groups have 1-20, 1-15, 1-12, 1-10, 1-8, 1-6, 1-4, or 1-3‘1carb n atoms.

[0002] The terms "cycloaliphatic”, "carboeycle”, carbocyqilyl", Tearboeyelo”, or "carbocyclic",

used alone or as part of a larger moiety, refer to a saturated or partially unsaturated cyclic aliphatic
ring system having from 3 to about 14 members. wherein the| aliphatic ving system is optionally
substituted. In some embodiments, the ovcloaliphatic group ncludes saurzted ring systems
{“cycloalkyl™ having from ahout 2 to sbout & members. Cycloaliphaie growps inciude, without
limutation, cyclopropyl, cyelobuiyl, cyvelopentyl,  cyclopentenyl,| cyclohexyl,  cyclohexenyl,
cycloheptyl, cyclohieptenyl, cyclooctyl, cyclooctenyl, and cycloogtadienyl. In some embodiments, the

cycloalkyl has 3-6 carbons. The terms “eycloaliphatic”, "carbocyvale, "parbacvely 1", "carhoeyela”, or

"carbocycelic” also include aliphatic rings that are fuzed 0 one O MOre gromatic Or NONAICIMANS rings,
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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, refers to an alkyl group, as previously
defined, attached to the principal carbon chain through an oxygen (“alkoxy™) or sulfur (“thioalkyl™
atom.
[0004]  The terms "haloaliphatic”, "haloalkyl", "haloalkenyl” and "haloalkoxy" refer to an
aliphatic, alkyl, alkenyl or alkoxy group, as the case may be, substituted with one or more halogen
atoms. As used herein, the term "halogen” or "halo” means F, Clj Br, or L. Unless otherwise indicated,
the terms "alkyl", "alkenyl", and "alkoxy" include haloalkyl, haloalkenyl and haloalkoxy groups,

|
including, in particular, those with 1-5 fluorine atoms. By way

f example, the terms "Cy aliphatic”
and "C\.; alkyl" include within their scope trifluoromethyl and pentafluorocthyl groups.

[0005] The term “heteroatom’ means one or more of oxygen, sulfur, nitrogen, phosphorus, or
silicon (including, any oxidized form of nitrogen, sulfur, pwosph rus, or silicon; the quaternized form
of any basic nitrogen or; a substitutable nitrogen of a heterocyclic ring, for example N (as in 3,4-
dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or NR* (as in N-subistituted pyrrolidinyl)).

[0006] The terms "aryl" and “ar-", used alone or as| part |of a larger moiety, e.g., "aralkyl",
"aralkoxy", or "aryloxyalkyl", refer 10 a C¢ to C|4 aromatic| moiety comprising one to three aromatic
rings, which are optionally substituted. Preferably, the ary] group is a Ceo aryl group. Arvl groups
include, without limitation, phenyl, naphthyl, and anthraccnyl. The term "aryl”, as used herein, also
includes groups in which an aromatic ring is fused to one or |more heteroaryl, cycloaliphatic, or
heterocyclyl rings, where the radical or point of attachment is|on the aromatic rjﬁg. Nonlimiting
exatnples of such fused ring systems include indolyl, |isoindolyl, benzothienyl, benzofuranyl,
dibenzofuranyl, indazolyl, benzimidazolyl, benzthiazolyl, quinolyl, isoquinolyl, cinnolinyl,
phthalazinyl, quinazolinyl, quinoxalinyl, carbazolyl, pcridihyl, phenazinyl, phenothiazinyl,

phenoxazinyl, tetrahydroquinolinyl, tetrahydroisoquinolinjr], fluorenyl, indanyl, phenanthridinyl,

tetrahydronaphthyl, indolinyl, phenoxazinyl, benzodioxanyl, and benzodioxolyl. An aryl group may

be mono-, bi-, tri-, or polycyclic, preferably mono-, bi-, |or tricyclic, more preferably mono- or

bicyclic. The term "aryl” may be used interchangeably witlﬂ the terms "aryl group”, "aryl ring", and
"aromatic ring”. ‘

[0007] An "aralkvl” or "arvialkyl" group comprises an 4ey] gioup covalently attichied 1o an alkyl

aroup, either of which independently is optionally sobstjoted| Preferably. the aradkal eroup i
|

Ceuo aryl(Crgyalkyl, including, without limitation, benzyl, phencthyl, and naphthylmethyl.

[0008] The terms “heteroaryl” and "heteroar-", used alone ar as part of a larger moicty, ¢.g..
heteroaralkyl, or "heterouralkoxy”, refer to groups having 3 to 14 ring atoms, preferably 5.0, 9. or 10
and having, in addition to carbon

ring atorns; having 6. 10, or 14 7 electrons shared in a cyvclic array)

atoms, from one to four heteroatoms. The term "heteroatom” refers| o nittogen. oxypen. or sutfur, and
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includes any oxidized form of nitrogen or sulfur, and any|quatd

‘Heteroaryl groups include, without limitation, thienyl, furanyl,

triazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazplyl,
pyridazinyl, pyrimidinyl, pyrazinyl, indolizinyl, purinyl, naphthy:

“heteroaryl” and "heteroar-", as used herein, also include pgroups

PCT/US2006/006287

mized form of a basic nitrogen.
pyrrolyl, imidazolyl, pyrazolyl,
sothiazolyl, thiadiazolyl, pyridyl,
idinyl, and pteridinyl. The terms

- which a heleroaromatic ring s

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

attachment is on the heteroaromatic ring. Nonlimiting examples include indolyl, iscindolyl,

benzothienyl, benzofuranyl, dibenzofuranyl, indazolyl, behzimi

isoquinolyl, cinnolinyl, phthalazinyl, quinazolinyl, quingxalin

dazolyl, benzthiazolyl, quinolyl.

1, dH-quinolizinyl, carbazolyl,

acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl, tetrahydrogquinolinyl, tetrahydroisoquinolinyl,

and pyrido{2,3-b}-1,,4-0xazin-3(4H)-one. A heteroaryl group may
preferably mono-, bi-, or tricyclic, more preferably mono- or bicyc
used interchangeably with the terms "heteroaryl ring”, "heteroaryl g

which terms include rings that are optionally substituted. The term

be mono-, bi-, tri-, or polycyclic,
ic. The term "heteroaryl" may be
roup", or "heteroaromatic”, any of

"heteroaralky]" refers to an alkyl

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

optionally substituted.

[0009] As used herein, unless otherwise indicated, the terms "heterocycle”, “heterocyclyl”,

"heterocyclic radical", and "heterocyclic ring" are used interchangeably and refer to a stable 3- to

7-membered manocyclic or 7- to 10-membered bicyclic hetergeyclic moiety that is cither saturated or

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

heteroatoms, as defined above. When used in reference to 4 ring|atom of a heterocycle, the term

"nitrogen” includes a substituted nitrogen. As an example, in & satufated or partially unsaturated ring

having 0-3 heteroatoms selected from oxygen, sulfur or mitrogen, the nitrogen may be N (as in 3,4-

dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or "NR (as in N-substi

[0010] A heterocyclic ring can be attached to 1ts pendant group

uted pyrrolidinyl).

at any heteroatom or carbon atom

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

such saturated or partially unsaturated heterocyclic radicals include, without Iimitation,

tetrahydrofuranyl, tetrahydrothienyl, pymolidinyl, pyrrolidanyl,  piperidinyl,  pyrrolinyl,

tetrahydroquinolinyl.  tetrahydroisoquinolinyl, decahydroquinoli

dioxanyl, dioxeluanyl, diazepinyl, oxazepinyl, thiazepinvl, morpholi

"heterocyele”, "heterocvelv]”, "heteroeyzlyvl ring”. "heterooyelic an
) vel el 5 Y Z

avl,  oxazelidinvl,  piperazinvl
nyloand gquinuzlidingl. The terms

up”. theterooyalic maoiery™, and

rocyclic radical”, are used interchangeably herein, and also include groups m which a
"heterocyclic radical used interchangeably | boal lude g hict

heterocyclyl ring is fused to one or more aryl, heteroaryl, or tycloaliphatic rings, such as indolinyl,

3H-indolyl, chromanyl, phenanthridinyl, or tetrahydroquinolinyl,
attachmeunt is on the heterocyelyl ring. A heterocyelyl group inay |

preferably mono-, bi-, or tricyclic, more preferably mono- or bicyc

where the radical or point of
¢ mono-. bi-, wi-, or polyveyehic,

ic. The term "heterocychylalkyl”

-«
\5
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refers to an alkyl group substituted by a heterocyclyl, wherein the alkyl and heterocycly! portions
independently are optionally substituted.
[0011]  As used herein, the term "partially unsaturated” refers Lo a ring moiety that includes at
least one double or triple bond between ring atoms. The term "partially unsaturated” is intended (o
encompass rings having multiple sites of unsaturation, but isi not intended to include aryl or heteroaryl
moieties, as herein defined. ‘
[0012] The term “alkylene” _refers to a bivalent a‘kyl roup. An “alkylene chain” is a
polymethylene group, i.c., -(CI1,),-, wherein n is a positive integer, preferably from 1 to 6, from [ to
4, from 1 to 3, from 1 to 2, or from 2 to 3. A substituted alkylene chain is a polymethylene group in
which one or more methylene hydrogen atoms is replaced with a substituent. In gencral, unless
otherwise indicated, suitable substituents include those degeribed below for a substituted aliphatic
group.
[0013] A methylene unit of the alkylenc chain also can be optionally replaced by a functional
group. In some embodiments, an internal methylene unit|is replaced with the functional group.
Examples of suitable functional groups are described in the specifigation and claims herein.
[0014] The terms “arylene”, “heterocyclene™ and “carbocyclene™/“cycloalkylene” refer to aryi,
heteroaryl, non-aromatic heterocyclic or carbocyclic/cycloalkyl ring(s), respectively, in a molecule
that are bonded to two other groups in the molecule througb a single covalent from two of its ring
atoms. Examples of suitable arylene groups include phexlyl#ne, pyrrolylene, thienylene, furanylene,
imidazolylene, triazolylene, tetrazolylene, oxazolylene, isoxézolyl ne, oxadiazolylene, pyrazolylene,
* pyridinylene, pyrimidylene, pyrazinylene, thiazolylene; examples of suitable mono-cyclic
carbocyclenes include cyclopropylene, cyclopentylene, cyclohexylene and cycloheptylene; and
examples of suitable non-aromatic heterocyclenes inglude | piperidinylene, piperazinylene,
pyrrolidinylene, pyrazolidinylene, imudazolidinylene, tetrahydrofuranylene, tetrahydrothienylene,
isooxazolidinylene, oxazolidinylene, isothiazolidinylene, thiazolidinylene,  oxathiolanylene,
dioxolanylene, and dithiolanylene. By way of examplc,\ the structure of 1.4-phenylene, 2,5-

thienylene, 1,4 cyclohexylene and 2,5-pyrrolodinylene are sho}wn below:

O O

A e
e o ¢

[0015] The term "substituted". as used herein. means that ©ope or more hyvdrogens of the

designated molety are replaced, provided that the substitution results|in a stable or chemically feasible

[
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compound. A stable compound or chemicully feasible compound is one in which the chemical
structure is not substantially altered when kept at a temperature {rom about -80°C to about +40° C, in
the absence of moisture or other chemically reactive conditjons, for at least a week, or a compound
which maintains its integrity long enough to be useful for therapeutic or prophylactic administration
to a patient. The phrase "one or more substituents”, as used herein, refers to a number of substituents
that equals from one to the maximum number of substitients possible based on the number of
available bonding sites, provided that the above conditions‘ of stability and chemical feasibility are
met.
[00106] Unless otherwise indicated, an aryl (including |aralkyl, aralkoxy, aryloxyalkyl and the
like) or heteroaryl (including heteroaralkyl and heteroarylalkpxy and the like) group may contain one
or more substituents and thus may be “optionally substituted”. In addition to the substituents defined
above and herein, suitable substituents on the unsaturated carbon gtom of an aryl or heteroaryl group
also include and are generally selected from halogen; -R°; -OR°; -SR°; -NQ,; -CN; -N(R°);;
-NRC(O)R®; -NR°C(S)R®; -NR°C(O)N(R);; -NRPC(S)N(R),, -NR°CO,R®; -NR°NR°C(O)R®;
~NR°NR°C(O)N(R®); -NR°NR®°CO,R%; -C(O)C(OR®; (C(O)CHC(OR®; -COR%; -C(O)R";
-C(S)R®; -C(O)N(R®)2; -C(S)N(R)z; -OC(O)N(R®)z; -OCIORY;, -C(OIN(OR®R?; -C(NOR®)R®;
-S(0):R°; -5(0)0R7; -SO;N(R%)y; -S(O)R®; -NRSO:NRN2: -NR°SO,R®; -N(ORR®; -C(=NH)-
NR®);; -P(0):R%; -PO(R®),; or -OPO(R®);; wherein each independent occumrence of R® is selected
- from hydrogen, or an optionally substituted group selected from C,; aliphatic, aryl, hetcroaryl,
heterocyclic, or cycloaliphatic or, notwithstanding the definition above, two independent occurrences
of R"",_ on the same substituent or different substituents, taken together with their intervening atom(s)
form an optionally substituted 3-12 membered saturated, partially unsaturated, or fully unsaturated
monocyclic or bicyclic ring having 0-4 heteroatorns independently selected from nitrogen, oxygen, or
sulfur.
(00173 Unless otherwise indicated, an aliphatic or heleroaliphatic group, or a non-aromatic
heterocyclic ring may contain one or moic substituents and thus may be “optionally substituted”. In
addition to the substituents defined above and herein, suitable substituents on the saturated carbon of
an aliphatic or heteroaliphatic group, or of a non-all"omatic heterogyclic ring are selected from those
listed above for the unsaturated carbon of an ary] or heteropryl group and additionally include the
following: =0, =5. =NNIHR', =NM{R )., =NNHC(OjR, sNNHCO(alkyl), =NNHSO,(alkyl}, or
=NR". where cach R is independenty selected trom hydiogen lor an optionally substituted Cy
aliphatic group.
[0018] In addition to the substituents defined above apd herein, optienal substituents on the
nitrogen of a non-aromatic heterocyelic ting ako include |and are generally selected from R,

N(RM)., -CLOWR™, -COR™, -CO)CINIRY, -CLOyCLLCIOIR, -SOR', -SONIR");, -C=SINR ),
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-C(=NH)-N(R");, or -NR*SO;R*; wherein R" is hydrogen,|or an|optionally substituted group sclected
from C, aliphatic, aryl, heteroaryl, heterocyclic, or cycloaliphatic or, notwithstanding the definition
above, two independent occurrences of RY, on the same L:ubsti uent or different substituents, taken
together with their intervening atomy(s) form an optionally substituted 3-12 membered saturated,
partially unsaturated, or fully unsaturated monocyclic or bieyclic ring having 0-4 heteroatoms
independenlly selected from nitrogen, oxygen, or sulfur,
[0019] As detailed above, in some embodiments, two independent occurrences of R (or R* or
any other variable similarly defined in the specification and clajms herein), are tuken together with
their intervening atom(s) to form an optionally substituted 3-12 membered saturated, partially

unsaturated, or fully unsaturated monocyclic or bicyclic rifpg having 0-4 heteroatoms independently
|

selected from nitrogen, oxygen, or sulfur, ‘

[0020] Exemplary rings that are formed when two independent oceurrences of R® (or R*, or any
other variable similarly defined in the specification and claims herein), are taken together with their

intervening atom(s) include, but are not limited to the follojwing: a) two independent occurrences of
- |

R? (or R”, or any other variable similarly defined in the specification or claims herein) that are bound

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

both occurrences of R are taken together with the nitrogen atom to form a piperidin-1-yl, piperazin-1-
yl, or morpholin-4-yl group; and b) two independent occurrences of R® (or RY, or any ather variable
similarly defined in the specification or claims herein) that are bound to differcnt atoms and are taken

together with both of those atoms to form a ring, for example wherg a phenyl group is substituted with

L,
o % OR° 1 0 ‘
two occurrences of OR , these two occurrqnces f R® are taken together with the

oxygen atoms to which they are bound to form a fused\ﬁ-m mbered oxygen containing ring:

L5

It will be appreciated that a variety of other rings (¢.g., also spiro, and bridged rings)

can be formed when two independent occurrences of R° (or RY, or any other variable similarly defined
in the specification and c¢laims herein) are taken together with their intervening atom(s) and that the
. . .. |

examples detailed above are not intended to ba limiting. |
|

[0021] Unless otherwise stated, structures dapicied hercjd are

(e.g.. cnantiomeric, dinstercormeriv. and geometric wor confelmatidnaly) foums of the souctare; Lor

Aso meant (o inciude all isomeric
example, the R and S configurations [or cach asymunetric center, (£) and (1) double bond isomers,
and (Z) and (E) conformational isomers. Therefore, single stereochemical isomers as well as
enantiomeric, diastereomcric, and geometric (or conformational) miktures of the present compoeunds
are within the scope of the invention. Unless otherwise stated. afl tauomeric forms of the compounds

of the invention are within the scope of the invention. Additionally, upless otherwise stuted, structures
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depicted herein are also meant to include compounds that di\ffcr 0
isotopically enriched atoms. For example, compounds having the
replacement of hydrogen by deuterium or tritium, or the replacer

enriched carbon are within the scope of this invention.

[0022] 3. Description of Exemplary Campounds:
[0023] As described generally above for compounds of fo
substituted, fused 5-6-membered aryl or heteroary! ring. |In s

optionally substituted group selected from:

<

l

=

\ 7
o,

or

Q’
i,

N

S

Nul ;,

]
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nly in the presence of one or more
present structures except for the

nent of a carbon by a PC- or "C-

rmula I, ring A is an optionally

ome embodiments. ring A s an

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

Ring A substituents are as provided in the section describing suitable aryl and heteroaryl group

substituents. Preferably, Ring A, as defined generally and in pEreferrcd embodiments above, is

substituted by n substituents represented by R, wherein n is 01, 2,

or 4, preferably O or 1. Bach R®

is independently halo, -OR®, -SR°, -CN, -NO, -NR");, -NR'HYCO)R’. -NRCO,R”,
NRIC(O)NR'®),, -C(OINR',, -OCO)R’, -OC(OINR'),, -C(O)R®, -CO,R?, -SO,R™, -S(O)R™, -

SO,NR'™);, -N(R'SO;R™ or an optionally substituted group

selected from C,g aliphatic, a

. . . . 9 .
monocyclic aryl, a monocyclic heteroaryl, or a monocyclic I‘betero_ychc group, wherein each R” is

independently hydrogen or an optionally substituted C;.qaliphatic group, each R’ is independently an

optionally substituted C, ¢ aliphatic group; and each R™ is independently hydrogen, a C,.¢ aliphatic

roup, -COR”, -SO,R™, or -C{O)R®, or N(R'), is a monocyclic
group

heteroaryl or a monocyclic non-

aromatic heterocyclic group. Preferably. cach RY is indepgndently halo, Cyaalkyl € shaloalkyl,

hydroxyl,  Cijalkoxy.

~

Cishaloalkoxy, -NO,, -CN, amine,
Cyshydroxyalkyl or Cuminoalkyl,

[0025]  As described generally above for compounds of forinul

Csalkylounine. O sdialkylanuoe,

al, Y 18 »C(R%)- or »N-, wherein

I{” is hydrogen or a C;-C4 aliphatic group. Y is preferably »C(R")-. More preferably Y is »CH-.

[0026]  As described generally above for compounds of formulal, X is —C(=01-. SCONR-

L ~C(R)s-, or =CO;-. Preferably, X is - C(=0)-.
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[6027]

group selected fron an aliphatic. a monocyclic or bicyclic anyl, a 1

As described generally above for compounds of formuy

monocyclic or bicyclic non-aromatic heterocyclic, or a mon
carboeylic group. Preferably, R' is an optionally substitutedimono
group. In other preferred embodiments, R' is an optional]y? subst
pyridyl, pyrimidyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl
pyrazolyl, pyrollyl, tetrazolyl, indolyl, benzotriazolyl, benzothiaz
benzofuranyl, benzmorpholinyl or benzpiperazinyl. In yet othe
optionally substituted monocyclic non-aromatic heterocyclic or n
preferred embodiments, R' is an optionally substituted mondgcyclic
aromatic carbocyclic group selected from cyclopropyl, cy
hyl, p
tuted

pyrrolidinyl, cyclohexyl, cycloheptyl, morpholinyl, piperidi
still other preferred embodiments, R' is optionally substi
preferred embodiments, R' is optionally substituted phenyl.
[0028]
of an aryl or heteroaryl group represented by R' are as prq

In general, suitable substituents for a substitutable aro

substituents for an aryl or heteroaryl group; suitable substituents

nitrogen atom of a non-aromatic heterocyclic ring in the group e
the section describing suitable substituents for a nUn—arcﬂmatic

substituents for an aliphatic group or a substitutable ring carbon of

vided

PCT/US2006/006287

a1, R is an optionally substituted
nonocyclic or bicyclic heteroaryl, a
ocyclic or bicyclic non-aromatic
cyclic or bicyclic aryl or heteroaryl
ituted group sclected from phenyl.
furanyl, thiophenyl, imidazolyl,
olyl, benzimidazolyl, benzothienyl,
r preferred embodiments, R is an
on-aromatic carbocyelic group. In
non-aromatic heterocyclic or non-
lobutyl, azetidinyl, cyclopentyl,
iperazinyl, or thiomorpholinyl. In
phenyl or pyridyl. In yet other
matic ring carbon or nitrogen atom
in the section describing suitable
for a substitutable ring carbon or
presented by R’ are as provided in
hctcrocyclic group; and suitable

a carbocyclic group represented by

R! are as provided in the section describing suitable substituchts for an aliphatic group.
[0029]
each R'" is independently halo, -OR'’, -SR', -CN, |-NO;,
NRP)ICOR™, -NRCO)NRR™), -C(ONRR™), -OC(O)R
CO:R%, -SO;R™, -S(OR'”, -SO,NR"R"), -N(R7)SOR™, o

|
selected from C, saliphatic, a monocyclic aryl, a monocyelic hetero

more occurrences of R”, wherein
, -NRPRP), -NERPCOR?, -
22 SOC(OIN(R'IRY), -C(O)R'?, -

r an optionally substituted group

In some embodiments, R! is substituted with ohe or

aryl, or a monocyclic non-aromatic

carbocyclic group, wherein each R™ is independently hycirogcn
aliphatic group, each R™ is an optionally substituted Ci.q 3
independently hydrogen, a Cy4 aliphatic group. -CO,R™, -$0,R
optionally substituted menocyclic heteroaryl or non-aromatic heter
is independently halo. Cy.5 alkyl. C; 5 haleallvel, hedroxyl, €5 al
amine, Cy.; alkyl amine, C; dialkylamine, C,; hydmxy:\l};yl or
R'is a phenyl, pyridyl, pyrimidyl, oxazolyl, isoxazolyl, thi‘nzolyl
imidazolyl, pyrazolvl, pyrollyl, tetrazolyl, indolyl, benzotjazoly

benzothienyl, benzofuranyl, benzmorpholingl or hcmpipcmkinw

10

or an optionally substituted C,¢
liphatic group, and cach R" s
*or -COOMRS. or -NRPRM) is an
ncyclic group. Preferably., coch R
o Crs Radoalkoxy . NGO CN.

1.5 aminoalkyl. More preferably,
, 1sothiazolyl, turanyl, thiophenyl,
|, benzothiazolyl, benzimidazolyl.

cach optionally subsututed at any
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one or more substitutable ring carbon atoms with R". Even mors

represented by the following structural formula:

#

I s
,K(RH)S . :

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

[0030] Alternatively, R' is substituted with ’l‘:-Vz-TJ;M—I{

substituted at any one or more substitutable ring carbon atoms fwith R!%.

PCT/US2006/006287

preferably, R'is a phenyl group

. and R' is further optionally
1

{0031] M is absent or an optionally substituted monocyclic arylene, an optionally substituted

monocyclic non-aromatic carbocyclene or an optionally |substituted monocyclic non-aromatic

heterocylene. Examples of suitable arylene groups include phenylene, pyrrolylene, thienylene,

furanylene, imidazolylene, triazolylene, tetrazolylene, oxazalylene, isoxazolylenc, oxadiazolylene,

pyrazolylene, pyridinylene, pyrimidylene, pyrazinylene, thiazplylene; examples of suitable

monocyclic  carbocyclenes  include cyclopropylene, ¢yclop
cycloheptylene; and examples of suitable non-aromatic hetero
piperazinylene, pymolidinylene, pyrazolidinylene, imidazoli
tetrahydrothienylene, isooxazolidinylene, oxazolidinylene, | isoth

oxathiolanylene, dioxolanylene, and dithiolanylene. Phenylene, ¥}

are preferred arylene groups. Suitable substituents for an ﬂrylcnc

describing aryl and heteroaryl group substitucnts; and spitabl

entylene, cyclohexylene and
cyclenes include piperidinylene,
dinylene, tetrahydrofuranylene,
iazolidinylene, thiazolidinylene,
Slthienylene and {2,5]furanylene
2 are as provided in the section

e 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, respectively. Preferred substituents for a

substitutable aromatic ring carbon in a group represented by M and
nitrogen atom in a non-aromatic ring represented by M are as

heteroaryl group. 1

a substitutable ring carbon or ring

described above for an aryl or

[0032] 'V is absent, -O-, -C(0)-, -NR™)-, -5-, -S(0)-, -C(OINR-, -NR"¥C(0)-, -S(Q),NR'-, -

NR"S(0),-, or =S(0),-. Preferably, Vs is absent or -O-.

[0033]  RYis-C(OOR", -C(OR"™, -QCOR', -CLOMNR),, INRPCOR'E, -NRC(OOR ™, -

“S(0RR'™, -S(0),COR', -$(0)s N(R'),, -NRPS(O)R™, NRS(
SR, -SR™. -CLOINRS(0),R™, -CN, -NR”C(O)N(R”"Q;_, -0
optionally substituted non-aromatic heterocyclic group or an d)ption
Suitable substituents for the non-aromatic heterocvelic group and th
R" arc as provided in the sectiop below describing suitable substitu

heteroaryl group, respectively.  Preferably, RY is -C(O)OR',

11

NaR'™, S(O)0R®, -S(O)OR, -
SIONR™, - N(R"), - OR'™, an
ally substituted heteroaryl group.
e heteroaryl group represented by
ents for a heterocselic group and

SCIOMNCRy,, NRPCORE, -
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NRYC(O)OR'™, -S(0);N(R");, -NR"S(0):R"™, -NRPC(O)N(R
aromatic heterocyclic group represented by R*® or an optio)
represented by R™. More preferably, RY is -C(O)OR'¥, -C(
tetrazolyl or optionally N-substituted imidazolyl. |
[6634]
independently H or C,-C; alkyl. More preferably, R'Sis -H,
[0035]
or Ci-Cj alkyl. More preferably, R™ is ~H, methyl, or cthyl.
[00636]
-SO.R™, or -C(O)R", or -NR" is a monocyclic heteroaryl g
group. Preferably, each R"is H or C,-C; alkyl or N(R"

Each R" is independently hydrogen or C,4 laliphs
methy
Each R™ is indcpendently C,.4 aliphatic roupy Prefa
Each R" is independently selected from hydroger
.3 Iy
)2 I8
heterocyclic group. More preferably, R" is -H, methyl, or ethyl.
[0637]

tetrahydrofuranyl,

R¥ is an optionally substituted piperidinonyl, okazoli

tetrahydropyranyl, thiazolidinyl,
thiomorpholinyl, imidazolidinyl, imidazolidinonyl, dioxan
pyrrolidinonyl, piperazinyl, or piperidinyl. R* is an o
oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl, pyrazolyl, pyridiny
imidazolyl.

[0938]

wherein T, and T; together contain no more than 10 carb

T, is absent, or a Cy o straight chain alkylene,j and '
straight chained alkylene when M is absent and V, is -O
-S(O)NR™)- and RY is -NRU’S(O),R™, -NR'S(OHR™,
-NRPC(OIN(R"),, -CN, -OH, -SH, -N(R¥),. T, and T; are
at any one or more substitutable carbon atomns with halide, alkyl,
alkoxy, haloalkoxy, spiro cycloalkyl, optionally N-substitute
heterocyclic group, oxygen-containing spiro non-aromatic
dialkylamine or hydroxyl." T, is preferably absent. Preferpbly,
optionally substituted at any one or more substitutable carb
gem dibalo, haloalkyl. spiro cycloalkvl, optionally N-substitut

aromatic heterocvelic group, oxveen-containing spiro afn-ur

alkvlamine, dialkylamine. or hydroxy].

1639]

]
)

In some embodiments, K

3 . - N !
-T3-Vo-Ts-M-RY and is further optionally substituted at any ong

atoms with R*,

Preferably. R'is a phenyl. pyridyl. pyrimidyl, sfazoly

[0640]

furanyl, thiephienyl. imidazelyl, pyrazelyl, p_\‘ro]lyl; tet

tet
yl, di

ptiong

n ato

optio

d nity

heter

on atg

15 monoeyelic aryl or
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., an optionally substituted non-
nally substituted heteroaryl group

DIN(R'™),, optionally N-substituted

tic group. Preferably, each R is
1, or cthyl.

rably, each R'™ iy independently 1

.« a Cyg aliphatic group, -CO,RY,
onacyclic non-aromatic heterocycelic

2 nitrogen-containing non-aromatic

dinyl, oxazolidinonyl, thiazolidinyl,
rahydrothiophene,  morpholinyl,
oxolanyl, dithiolanyl, pyrrolidinyi,
lly substitated furanyl, tetrazolyl,

1, pyrimidyl, thiazolyl, thienyl, or

s is a Cyyp suaight chain alkylene
ms, and provided that Ty is a Coyp
b -S- SNRY)-, -C(ONR™)- or
NRPC(O)RY, -NRYC(O)OR'™,
nally and independently substituted
gem dialkyl, gem dihalo, haloalkyl,
ogen containing $pire non-aromatic
ocyclic group, amine, alkylamine,
T3 is a Cy¢ straight chain alkylenc
ms with halide, alkyl, gem dialkyl,
ed nitrogen containing spiro non-

matic heteroeyelic group, amine,

heteroaryl group substituted with

or more substitutable ring carbon

I isoxazolyvi, hizolvl isothiazolyl,

azotvl, dudelyl,  henzotiiazolyl,
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benzothiazolyl, benzimidazolyl, benzothienyl, benzofuranyﬂ, benzmorpholiny!l or benzpiperazinyl,

each substituted with —V,-T3-RY, and each optionally substituted at any one or more substitutable ring

carbon atoms with R'".
[0041]

More preferably, R' is a phenyl group represented by the following structural formula:

—V,-T5-RY is preferably para to the X, moiety as rcft::trcd 10 in compounds of formula L.

[0042]
any one or more substitutable carbon atoms with R''. Vs is
8-, -8(0)-, -C(O)NR"-, -NRPC(0)-, -$(0),NR"-, -NR"S

covalent bond or ~O-. R® is an optionally substitutcd

In another alternative, R! is substituted by -V3-R

carbocyclic or an optionally substituted monocyclic or bi
Preferably, R* is an optionally substituted moncyclic n
preferably, R* js an optionally substituted cyclohexanyl, ox
tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, tetrahyd
imidazolidinyl, imidazolidinonyl, dioxanyl, dioxelanyl, d

piperazinyl, isothiazolidinyl 8,3, dioxide, or piperidinyl. Ev

2

a COV

zyelic

rothie

en I

O)z'v

monpcyclic or bicyclic non-aromatic

On-ar

; and is optionally further substituted at

alent bond, -O-, -C(O)-, -N(R)-, -
or =S(0);-. Preferably, Vs is a

non-aromatic heterocyclic group.

omatic heterocyclic group. More

azolidinyl, oxazolidinonyl, thiazolidinyl,

nyl, morpholinyl, thiomorpholinyl,

ithiolanyl, pyrrolidinyl, pyrrolidinonyl,

ore preferably, R® is oxazolidinyl,

thiazolidinyl, tetrahydrofuranyl, morpholinyl, imidazolidinyl, imidazolidinonyl, pyrrolidinyl,

pyrrolidinonyl, piperazinyl, or piperidinyl. Suitable substit

group and non-aromatic heterocyclic group represented by R

uents

2

for the non-aromatic carbocyclic

* are as defined below for aliphatic and

non-aromatic heterocyclic groups, respectively. Preferred substituents at a substitutable ring carbon

atomn of a non-aromatic carbocyclic ring or a substitutable ca
group represented by R are alkyl, halide, haloalkyl, hydroxy
or ~C(O)NR®,. Preferred substitucnts at a substitutable

alkyl

ring

heterocyclic group represented by R# are alkyl, haloalky

1, hy

'bon atom of a non-aromatic heterocyclic

-C(O)ORZ, -C(O)R®, -OC(O)R™,
nitrogen atom of a non-aromatic

droxyalkyl, -C(O)OR®, -C(O)RZ,

(CH),COH,  -(CH),CONR®),,  -(CH,)CH(CH;)CONR®);  -(CH,),C(CH),CONR™);;
—(CI‘IZ)QC(CH;{)ZCO;R“ or "l’c‘[I:‘)‘_.('.‘I'h:(__‘l1_:.)(.-:(-)31\:3. \'.’ln':rcin%«] is dn integer from 1= and each R 1
independently -H, alkyl, haloalky), or hydroxyalkyl. |

(0043] In some embodimenis. R' 15 a monoeyelic aryl or heteroaryl group. substituted by

-V3-R%: and the monocyclic aryl or heteroaryl group represa

substituted at any one or more substitutable carbon atoms repres

phenyl group represented by the following structural formula:

nted by R' optionally is further

ented by R'". Preferably. R' iz a
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e,

~V3-R™ is preferably para to the X; moiety as referred to jn comp
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unds of formula L.

[0044]  In yet another alternative, R' is a substituted orunsubstituted aliphatic group. Preferably,

R'is -To-V5-T3-M-RY. More preferably, R'is -V,-Ty-RT.

[0045]  As described generally above, R is a €,-Cy alkyl group. a Ci-C5 haloalkyl group or Cs-C,

cycloalkyl group. The C;-Cy alkyl group represented by R’
Preferably, R? is C,-C, alkyl or C-Cg cycloalkyl.
[0046] As described generally above, R? is hydrogen, C,.C
Cy-Cs fluoroalkyl, or an optionally substituted group selected fro
non-aromatic heterocyclic, 2 monocyclic aryl, or a monocyalic he

for the monocyclic non-aromatic heterocyclic group and mo

is optionaily substituted with R’.

alky! optionally substituted by R’,
m a C3-Cy cycloalkyl, a monocyclic
teroaryl group. Suitable substituents

nocyclic aryl or heteroaryl group

represented by R® are as provided in the section describing suitable substituents for an aryl or

heteroaryl group and a non-aromatic heterocyclic group, respecti
group.
[0047]  As described generally above, R* is —(C(R"),)4-B, 0

vely, Preferably, R® is a C,.C, alkyl

r R? and R* 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 R* may be taken

ogether with the intervening carbon

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

heterocyclic group. In another alternative, R*is (CH,),-B.
R® is -OH, -O(C, 4 aliphatic), -COOR’ or -N(R’),.
R%is-OH, -O(C). aliphatic), -N(R");, -C(O)R’, -COOR”,
substituted group selected from a monocyelic cycloalkyl, a monoc
or a monocyclic non-aromatic heterocyclic group. Suitable substi
group, the monocyclic non-aromatic heterocyclic group, the|mono
monocyclic heteroaryl group represented by R are as provided in
substituents for an aliphatic group, a non-atomatic heterocyglic gr
group, respectively.
Each R is independently hvdrogen, fluoro, or Ci-Cyalkyl
methyl, more preferably hvdrogen.
Each R, R* or R’ is independently hvdrogen or a CHCy ali

monocyelic non-aromatic nitrogen-containing heterocyelic droup.

m i% Zero or one.

COYN(R"),, or an optionally

yclic aryl, a monocyclic heteroaryl,
uents for the monocyclic cycloalkyl
cyclic aryl group, and the

the section describing suitable

pup. an arvl eroup. and a heteroary]

Preferably, Ris hvdrogen or

hatiz group or N(R')- is a

L
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Bis =H, -C(R");, -C(R7)3-C(R7)3, an optionally substitbtcd group selected from a monocyclic

or bicyclic cycloalkyl, a monocyclic or bicyclic aryl, a monoc]

clic or bicyclic heteroaryl, or a

monocyclic or bicyclic non-aromatic heterocyclic group. Suitable substituents for these sroups are as

provided in the section deseribing suitable substituents for thejmonogyelic or bicyclic cycloalkyl

group, the monocyclic or bicyclic aryl group, the monocyclic

r bieycelic heteroaryl group, and the

monocyelic or bicyclic non-aromatic heterocyclic group. Prefdrred substituents for a substitutable ring

carbon atom of a group represented by B is R, Preferably B is a monocyclic ary! or heteroaryl group

or a monocyclic cycloalkyl group, each optionally substituted pt any one or more substitutable ring

carbon atoms with R". More preferably, B is a phenyl group represented by the following structural

formula:

N f”\@

(R'),

tis O, 1,2, 3 or 4, preferably 0-2 and more preferably (-1,

" Each R™ is independently C,-C, alkyl, C;-C, haloalkyl, C,-C, haloalkoxy, R'*, R, -T-R'™*,
-T-R™, -V-T,-R®, -V-T-R"*, -V,-T-R'"* or -V,-T\-R'*. Prefenably, each R'*is independently, halo,
Cis alkyl, Cy5 haloalkyl, hydroxyl, C,.; alkoxy, Cishaloalkedy. -NO- O™ s, (s aikyl anune,

C,.; dialkylamine, C, 5 hydroxyalkyl or Cy; aminoaihyi- R are
haloalkyl, hydroxyl, C; alkoxy, Cy.; haioalkoxy, -NO,, -CN, &mine, €, alkyl amine, C;3

diaikylamine, C, ., hydroxyalkyl or C,.3 amindalkyl.. -
- v is -O-, -N(R)-, -C(O)N(R)- or ~S(Q)N(R)-.
V, is -S(0),, -C(O)-, -NR)C(O)- or ~N(R)SO;-.

independently, halo, C,; alkyl, C.3

T is a C,-C; optionally substituted alkylene. Examples of syitable substituents for the

alkylene group represented by T include halide, alkyl, gem dialkyl, gem dihalo, haloalkyl, alkoxy,

haloalkoxy, spiro cycloalkyl, optionally N-substituted nitrogen

containing spiro non-aromatic

heterocyclic group, oxygen-containing spiro non-aromatic heterocyelic group, amine, alkylamine,

dialkylamine or hydroxyl.

T, is a C-C, optionally substituted alkylene. Examples of suitable substituents for the

alky]cné group represented by Ty include halide, alkyl, yem dia

haloalkoxy, spiro cycloalkyl, optionally V-substituted nitroges
heterocyclic group. oxygen-contanung spiro non-aromatic hetg
dialkylamine or hydroxyl.

Each R'* is independently selected from -OR'™, SR

uH

lkyl,|gem dihalo, haloalkyl, aikoxy,
contpining spiro non-aromatic

rocyglic group, amine, alkylamine.

C-CLOINCR'),, -COIRY, -COR™,

-SO,R™ -S(O)R'. -SOLN(R'),, an optionally substituted mpnocyglic aryl or heteroaryl group, or an

optionally substituted monocycelic non-aromatic heterocyelic group. Suitable substituents for the

monocyclic aryl or heteroary! group and the monocyclic non-aromatic heterocyclic group represented

—
*h
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by R"* are as provided in the section below describing suitable sul

and a non-aromatic heterocyclic group, respectively.
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stituents for an aryl, heteroaryl,

Each R' is independently sclected from halo, -OH, -SH, 1CN, -NO,, -N(R"),,

NR'DYCORY, -NR'HCOR™, -NR'DYCO)NR '), -OCOIR",

NR'HSORM,

Each R" is independentiy hydrogen or a Cy.¢ aliphatic grou

Each R'* is a Cy¢aliphatic group.

-OC(OIN(R'Y), or

=

Each R' is independently selected from hydrogen, a|C,.caliphatic group, -COR'®, -SO,R™,

or -C(O)R", or N(R'®), is a monocyclic heteroaryl or a monacyclic

[0048] In a preferred embodiment, for compounds of fd
group selected from a rmonocyclic or bicyclic arvl, a monocy
or bicyclic non-aromatic heterocyclic, or a monocyclic or 3
and Y is >C(RY)-.

[0049]  In another preferred embodiment, a compound of

Structural Formula (II) or (1I1):

an
[0050]  The values and preferred values for the variableg
as described above for Structural Tormula (I). *Preferably
optionally substituted group selected from a monocyclic or
heteroaryl, a monocyclic or bicyclic non-aromatic heter
non-aromatic carbocyelic group, and Y is ACil"-0 Preteral

optionally substituted group selected from a monaocyclic or

rinula

Fl—'—\

in §
bicyc
pcyeli
v in

hicwve

heteroaryl, a monocvehe or bicyclic nop-aromatic heter

non-aromatic carbocyclic group.

- . . . |
[0051] It will be appreziated that cortain other embodimenrs ar

16

peycli

non-aromatic heterocyclic group.

(O, R'is an optionally substituted

clic ar bicyclic heteroaryl, a monocyelic

icyclic non-aromatic carbocyclic group,

the invention is represented by

N R®
O)\H‘l

(1D,

in Structural Formulas (IT) and (II1) are

tructural Formula (ID), R' is an
lic aryl, a monocyclic or bicyclic
e, or a monocyelic or bievelie
Strnemiral Fornue (0 R i
lic arvl. o monacvelic or bivvelie

L, or a monocyelic or icycelic

e ol mierest:
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[0052]
Formulas (1I) and (III), wherein:

R'is a monocyclic or bicyclic aryl or heteroaryl group opli
more substitutable ring carbon atoms with R'". Preferably, R'isa p

oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, furanyl, thiophienyl, in

tetrazolyl, indolyl, benzotriazolyl, benzothiazolyl, benzimidaz
benzmorpholinyl or benzpiperazinyl, cach optionally substitu
carbon atoms with R'"; and

the values and preferred values for R'" and the remain

Formulas (II) and (111) are as described above for Structural Fopmula

[0053]
Structural Formulas (1) and (HI), wherein:
R' is an optionally substituted monocyclic or bicyclic

substituted at any one or more substitutable ring carbon atoms

pyridyl, pyrimidy), oxazolyl, isoxazolyl, thiazolyl, isothiazoly], fura

pyrazolyl, pyrollyl, tetrazolyl, indolyl, benzotriazolyl, benzoth
benzofuranyl, benzmorpholinyl or benzpiperazinyl, each optig
substitutable ring carbon atoms with R'';

B is a monocyclic aryl or heteroaryl group or a monog
substituted at any one or more substitutable ring carbon atoms

the values and preferred values for R'', R™, and the

In a first preferred embodiment, a compound of the in

In a second preferred embodiment, a compound of

aryl ¢

iazoly

PCT/US2000/006287

ention is represented by Structural

onally substituted at any one or
henyl, pyridyl. pyrimidyl,
ridazolyl, pyrazolyl, pyrollyl,
benzothienyl, benzofuranyl,

any one or more substitutable ring

[ the variables in Structural

).

the invention is represented by

r heteroaryl group optionally
R'. Preferably, R' is a phenyl,
nyl, thiophienyl, imidazolyl,

1, benzimidazolyl, benzothienyl,

substituted at any one or more

cycloalkyl group, each optionally
R™; and

der of the variables in Structural

Formulas (II) and (IIT) are as described above for Structural Fermul

[0054]
Formulas (II) and (IID), wherein:

R'is an optionally substituted monocyclic or hieyclic

In a third preferred embodiment, a compound of §

substituted at any one or more substitutable ring carbon atoms
pyrnidyl, pyrimidyl, oxazolvl, isoxazolyl, thiazolvl. isothiazoly
pyrazolyl, pyrollyl, tetrazolyl, indolyl, benzotriazol i, benzoth
hanzofuranyl. benzmorpholiny] or benzpiperazinyl, cach optic
substitutable ring carbon atoms with R'';

R%is C;-Cy alkyl or C5-Cs cycloalkyl:

R is a C.C.alky] group:

R 1s —(CHayjy-B: : !

17

a (D).

1e invention is represented by Structural

aryl ar heteroaryl group optionally

R'. Preferably, R' is a phenyl,

. furanyl, thiophienyl, imidazolv.
1azelyl, benzimidazalyl, henzothienyl.

uhatitited ot any ons o e
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B is a monocyclic aryl or heteroary! group or a monocyclic cycloalkyl group, each optionally
substituted at any one or more substitutable ring carbon atonis wit] R": and
the values and preferred values for m, R", R™ and the remainder of the variables in Structural

Formulas (II) and (III) are as described above for Structural Formula (I).

[0055] In a fourth preferred embodiment, a compound of the invention is represented by
Structural Formula (II) or (IT) wherein: :

R' is a monocyclic or bicyclic aryl or heteroaryl grot p substituted with -T;-V3-T5-M-RY and
further optionally substituted at any one or more substitutablg ring carbon atoms with R", Preferably,
R’ is a phenyl, pyridyl, pyrimidyl, oxazoly}, isoxazolyl, thiazolyl, i othiazolyl, furanyl, thiophienyl,
imidazolyl, pyrazolyl, pyrollyl, tetrazolyl, indolyl, benzotriazolyl, Yenzothiazolyl, benzimidazolyl,
benzothienyl, benzofuranyl, benzmorpholiny! or benzpiperazinyl. each substituted with
~T;-V-T3-M-RY, and each optionally substituted at any one or more substitutable ring carbon atoms
with R''; and !

the values and preferred values for RY, M, V3, Ty, T, }R“ and the remainder of the variables in
Structural Formulas (IT) and (III) are as described for Structural Formula (I). M and T, are preferably

absent.

[0056] In a fifth preferred, a compound of the invention is repiesented by Structural Formula (II)
or (III), wherein;

R! is a monocyelic or bicyclic aryl or heteroaryl group substituted with -15-V5-T5-M-RY and
further optionally substituted at any one or more substitutable ring carbon atoms with R", Preferably,
R!is a phenyl, pyridyl, pyrimidyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, furanyl, thiophienyl,
imidazolyl, pyrazolyl, pyrollyl, tetrazolyl, indolyl, benzotriazolyl, benzothiazolyl, benzimidazolyl,
benzothienyl, benzofuranyl, benzmorpholiny} or benzpiperazinyl, eagh substituted with
-Ty-V5-T3-M-RY, 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 monocyelic gycloalkyl group, each optionally
substituted at any one or more substitutable ring carbon atoms with R*; and

the values and preferred values for R, M. Vo, T- To. R', R and the remainder of the
variables in Structural Formulas (ID and (111 are as described for Strietural Formula J M ad 1

gre preferably absent.

[0057] In a sixth preferred, a compound of the invention i4 reprasented by Stroctural Formuba (1D

ot (I, wherein:

18
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R' is a monocyelic or bicyclic aryl or heteroaryl group substituted with -T,-V-Ty-M-RY and
further optionally substituted at any one or more substitutable ring carbon atoms with R", Preferably,
R' is a phenyl, pyridyl, pyrimidyl, oxazolyl, isoxazolyl, thiazolyl, isgthiazolyl, furanyl, thiophienyl,
imidazolyl, pyrazolyl, pyrollyl, tetrazolyl, indolyl, benzotriazolyl, benzothiazolyl. benzimidazolyl,
benzothienyl, benzofuranyl, benzmorpholinyl or benzpiperazinyl, each substituted with
“T2~V,-T3-M-RY, and each optionally substituted at any one or more substitutable ring carbon atoms

" with RV,

R%is C;-Calkyl or C3-Cg cycloalkyl;’

R*is a C,.C, alkyl group;

R* is ~(CHa)u-B;

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

. and

substituted at any one or more substitutable ring carbon atoms with
" and the remainder of the

ctural Formula (I). M and T,

the values and preferred values for m, R*, M, V3, Ty, T4, R",
variables in Structural Formulas (II) and (I1I) are as described for St
are preferably absent.
[0058] In a seventh preferred embodiment, a compound of the invention is represented by
Structural Formula (II) or (II), wherein:

R' is a monocyclic aryl or heteroaryl group, substituted by -Va-R¥, The aryl or heteroaryl
group represented by R' optionally is further substituted at any gne or|more substitutable carbon
atoms represented by R';

the values and preferred values for Vi, R'', R% and the remainder of the variables in

Structural Formulas (II) and (III) are as described for Structural Formula (I).

[0059] In an eighth preferred embodiment, a compound of the invention is represented by
Structural Formula (TI) or (III), wherein:

R' is a monocyelic aryl or heteroaryl group, substituted by -V3-R™. The aryl or heteroaryl
group represented by R' optionally is further substituted at any ohe or more substitutable carbon
atoms represented by R';

B is a monocyclic aryl or heteroaryl group or a monocyclic eveloalkyl gronup. each optionally
substituted at any one or more substitutable ring carbon atoms with R™; and

the values and preferred values for Vy, R KM R and the refnainder ot the variables in
Structural Formulas (11) and (111) are as described for Structural Hormuala (I).
[06060] In a nmth preferred embodiment, a compound of th

Invention Iy represenfed

Structural Formula (1) or (), wherein:

19
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R is a monocyclic aryl or heteroaryl group, substituted by -V3-R*, The aryl or heteroaryl
group represented by R' optionally is further substituted at any ong or more substitatable carbon
atoms represented by R''; |

Ris C-C, alkyl or C3-Cs cycloalkyl;

R’is a C.Cyalkyl group; i

R* is ~(CHy)-B; ‘

B is a monocyclic aryl or heteroary! group or & lllon(l?cyc]i > cycloalkyl group, each optionally
substituted at any one or more substitutable ring catbon alonis with R™; and
the values and preferred values for m, V;, R"', R", R;” and the remainder of the variables in

Structura] Formulas (IT) and (11I) are as described for Structuhxl Formula (1),

[0061] In a tenth preferred embodiment, a compoupd of the invention is represented by
Structural Formula (ID or (OI), wherein:

R is a monocyclic aryl or heteroary} group, substituted by |-V3-R*. The aryl or heteroaryl
group represented by R' optionally is further substituted at any one|or more substitutable carbon
atorns represented by R'Y;

R?is C,-C, alkyl or C5-Cy cycloalkyl; \

R*is a C,.C4alkyl group; \\

R* 15 —(CH-B;

R* is an optionally substituted monocyclic non-aromatic heterocyclic group;

B is-a monocyclic aryl or heteroaryl group or a mono%yclic cycloalkyl group, each optionally
substituted at any one or more substitutable ring carbon atoms| with [R"; and

the values and preferred values for m, Vs, R", R™ and the remainder of the variables in

Structural Formulas (II) and (III) are as described for Structural Formula (I).

[0062]  In the first through the tenth preferred embodiments described directly above, Y in
Structural Formula (II) js preferably >C(R™)-.

[0063] In yet another preferred embodiment. a compoum{ of the present invention is represented

by Structural Formula (Vi ‘

20
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(Ha)n—':“

(R)s

[0064] The values and preferred values for the variables it

described above for Structural Formula (I).

PCE/US20006/0006287

Structural Forrnula (IV) are as

[0065]  In an eleventh preferred embodiment, a compound of the present invention is represented

by Structural Formula (IV), wherein:
R?is C,-C; alky! or C3-Cg cycloalkyl;
R is a C1.C,alkyl group; and

the values and preferred values for the remainder of the variables in Structural Formula (IV)

are as described above for Structural Formmula (T).

[0066] In still another preferred embodiment, a compound of tl
by Structural Formula (V) or (VD:

N\_ 0
L TR an%/

V/

N\~

vz—Tj--FzY
RH

(\"

[0067] The values and preferred values for the variables in Sty
as described above for Structural Formula (1), ‘
[0068] In a vaelth preferred enbodiment, a conpound of the p

Structural Formula (V) or (VD). wherein R* is C-C, atkyl or Cy-C

21

e present invention is represented

=
vl
S

(VD).

ctural Formulas (V) and (VI) are

‘esenl mvention s represented by

o cycloalkyly R is 2 Oy alhyl
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group; R* is —(CH,),,-B; B is a monocyclic aryl or heteroary
each optionally substituted at any one or more substituta
values and preferred values for m, R' and the remainder 9
and (VI) are as described above for Structural Formula (I).
[0069]  Ina thinteenth preferred embodiment, a compot
by Structural Formula (V) or (VI), wherein:

Ris C-Cy alkyl or C3-Cq cycloalkyl;

R?isa C,.C,alkyl group;

R*is ~(CHy)m-B;

B is a monocyclic aryl or heteroaryl group or a mon
substituted at any one or more substitutable ring carbon aton

V, is a covalent bond or -Q-;

T; is Cy¢ is a straight chain alkylene optionally substituted

carbon atoms with halide, alkyl, gem dialkyl, gem dihalo, hq
substituted nitrogen containing spiro non-aromatic heterocyg
aromatic heterocyclic group, amine, alkylamine, dialkylamin

RY is -C(O)ORY, -C(O)N(R"®),, -NRC(O)R", -NR
-NR¥S(0),R ™, .NR"C(O)N(R"),, an optionally substitute

represented by R® or an optionally substituted heteroaryl gr

C(O)OR', -C(Q) N(R™),, an optionally N-substituted tetrazplyl )

imidazolyl;
each R'® is independently H or C,-C; alkyl. Preferaly
or ethyl;

each R is independently C,-Cs alkyl. Preferably, each R

eachR"is Hor alky! or NR", isa nitrogen-contain
Preferably, each R is independently -H, methy! or ethyl;
R™ is an optionally substituted piperidinonyl, oxazo|

tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, tetrahyd

thiomorpholinyl, imidazolidinyl. imidazolidinonyl, dioxanyl. diox

pyrrolidinonyl, piperazinyl, or piperidinyl:

R* is an optionally substituted furanyl. tetrazolvl, o

pyrazolyl, pyridinyl, pyrunidyl, thiazolyl, thienyl, or unidazelyl; a

Formula (V) and (V1) are as described ahove for Structaral Torm

1 grou

]
PCTUS2006/006287 1,‘7

p or a monocyclic cycloalkyl group,

le ring carbon atoms with R™; and the

[ the

nd of

ncycli

18 Wit

loalky

lic grpup, oxygen-containing spiro non-

€, or
I‘JC(C

1 non-

up represented by R™. Preferably, R” is -

ly, each R'® is independently --H, methyl

ng ng

lidiny

‘othiophene, morpholinyl,

xazols

. S .
the values and preferred values for m, R and the rejmaing

variables in Structural Formula (V)

the present invention is represented

c cycloalkyl group, each optionally

4
1 R';

at any one or more substitutable

1, spiro cycloalkyl, optionally N-
hydroxyl;
YOR™, -S(0), N(R"),,

aromatic heterocyelic group

r an optionally N-substituted

¥ is independently methyl or ethyl;

n-aromatic heterocyclic group.

1, oxazolidinonyl, thiazolidinyl,

olanyl. dithiolunvl. pyrrolidinyl.

1 tseoazelvi osndine ol parrolvl

nd

ler of the vanables in Structural

L (D).
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[0070]
by Structural Formula (VII):

(VII).
[0071]  The values and preferred values for the variab
described above for Structural Formula (I).
[0072]

by Structural Forrnula (VII):
R’ is C;-Cyalkyl or C5-Cg cycloalkyl;

R’ is a C,.C, alkyl group;

V. is a covalent bond or -O-;

In still another preferred embodiment, a compound of

=~ (R,

¢s in

PCT/US2006/006287

he present invention is represented

_HY

Structural Formula (VII) arc as

In a fourteenth preferred embodiment, a compound of the present invention is represented

Ts is Cy is a straight chain alkylene optionally substituted at any one or more substitutable

carbon atoms with halide, alkyl, gem dialkyl, gem dihalo, halo
substituted nitrogen containing spiro non-aromatic heterocyclia
aromatic heterocyclic group, amine, alkylamine, dialkylamine,

R is -C(Q)OR"™, -C(O)N(R'%),, -NR’C(O)R"*, -NR"
-NRYS(0);R'™, -NRC(O)N(R'),, an optionally substituted n|
represented by R or an optionally substituted heteroaryl groug
C(O)OR™, -C(O)N(R'®),, an optionally N-substituted tetrazoly
imidazolyl;

each R" s mdependently 1 or C;-C; alkyl. Preferably,
or cthyl;

18a

each R™ is independently C,-Cy alkyl. Preferably, cact

each R" is H or alkyl or N(R"), is a nitrogen-containing noi

Preferably, each R" is independently -H, methvi or ethyk

20 . . . . Ly J
R™ 1s an optionally substituted piperidinonyl, oxazolid

1kyl,

ot hy

on-ar

or ar

cach

[{I'&

tetrahydrofuranyl, tetrahydsopyranyl, thiazolidinyl, tetrahydrotl

-

23

10ph

spiro cycloalkyl, optionally N-

group, oxygen-containing spiro non-

Iroxyl;

C(0)QR'™, -S(O)1NRP),,

matic heterocyclic group

represented by R*'. Preferably, RY is -

] optionally N-substituted

2. . . .
K'Y is independenidy ~H. methy]

Is independently methyl or ethyl;

-aromatic heterocyclic group.

nyl, axazohdinenyl, thinzelidinyl.

ne, morpholinyl,
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thiomorpholinyl, imidazolidinyl, imidazolidinonyl, dioxanyl,‘dioxclanyl, dithiolanyl, pyrrolidinyl,

pyrrolidinonyl, piperazinyl, or piperidinyl;

R is an optionally substituted furanyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl,

pyrazolyl, pyridinyl, pyrimidyl, thiazolyl. thienyl, or imidazolyl; ar
the values and preferied values for the remainder of the var

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

[0073] - In a fifieenth preferred ermbodiment, a compound of t
by Structural Formula (VIL):
R%is C,-C, alkyl or C3-Cg cycloalkyl;
R*is a C,.Cyalkyl group;

V3 is a covalent bond or -O-;

C

iables in Structural Formula (V)

1 present invention is represented

Ts1s C.¢ is 2 straight chain alkylene optionally substituted at any one or more substitutable

carbon atoms with halide, alkyl, gem dialkyl, gem dihalo, halealkyl
substituted nitrogen containing spiro non-aromatic heterocyclic groi
aromatic heterocyclic group, amine, alkylamine, dialkylamine, or hy
RY is -C(O)OR*, -C(O)N(R?),, optionally N-substituted te

" imidazolyl;

R"and each R are independently-H, methyl, or ethyl; and

spiro cycloalkyl, optionally N-
1p, oXygen-containing spiro non-
droxyl;

razolyl or optionally N-substituted

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

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

[0074] In anather preferred embodiment, a compound of the fresent invention is represented by

Structural Formula (VIID or (IX):

ﬁ‘ Y
|
Q N\RS OQ‘ N\HG
)
(F‘a)n_Tl :: (Ra)n'“_:‘/\
P ;
NTOTR? \, R
(R');
.__\‘/ -F;‘...' -
/J >
/\(R”)s Z V=R
(VIII) IxH
[0075] The values and preferred values for the vartables i Sgructwral Formuola VD and (IN)

are as described above for Structural Formula (1.

24
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[0076]  In a sixteenth preferred embodiment, a compound of the present invention is represented

by Structural Formula (VIII) or (IX) wherein: R” is C,-C; alky

group; R* is ~(CH,),-B; R¥ is an optionally substituted monc

I or 03-Cs cycloalkyl; R* is a C.Cy alkyl

cyclie non-aromatic heterocyclic group;

B is a monocyclic aryl or heteroaryl group or a monocyclic dycloalkyl group, each optionally

substituted at any onc or more substitutable ring carbon atoms with R': and the values and preferred

values for m, R' and the remainder of the variables in Structural Formulas (VII) and (IX) are as

described for Structural Formula (I).
[0077] In a seventcenth preferred embodiment, a ¢
represented by Structural Formula (VIII) or (IX), wherein:
R* is Cy-Cz alkyl or Cs-Cq cycloalkyl;
R is a C,.C, alkyl group;
R* is (CHp)w-B;
B is a monocyclic aryl or heteroaryl group or a monog
substituted at any one or more substitutable ring carbon atoms
R* is an optionally substituted cyclohexanyl, oxazolig
tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, tetrahydro

imjdazolidinyl, imidazolidinonyl, dioxanyl, dioxolanyl, dithio

mpound of the present invention is

yclic cyclealkyl group, each optionally
with R™;

inyl, pxazolidinonyl, thiazolidinyl,
hienyl, morpholinyl, thiomorpholinyl,
anyl, pyrrolidinyl, pyrrolidinonyl,

piperazinyl, isothiazolidinyl S,S, dioxide, or piperidinyl. Preferably, R* is oxazolidinyl, thiazolidinyl,

tetrahydrofuranyl, morpholinyl, imidazolidinyl, imidazolidino
piperazinyl, or piperidinyl, each optionally substituted at any §
halide, haloalkyl, hydroxyalkyl, -C(QO)ORZ, -C(Q)R*, -OC(O
optionally substituted at any substitutable nitrogen atom with
C(OYOR?, -C(O)R®, ~(CH2)gCO:H, «(CHa)C(OIN(R™),, ~(Cl
-(CH)oC(CHz):CON(R®),; -(CH,)C(CH,),CO,R™ or -(CHy)

the values and preferred values for m, g, R', R™ and {

Structural Formulas (VIO) and (IX) are as described for Struct

[0078] In an eighteenth preferred embodiment, a cg
represented by Structural Formula (VIII) or (IX). wherein:

V is absent or -0 -

R?is C-Cyalkyl or C-Cl oveloalkyl:

R*is a C;.Cyalkyl group;

R'is ~(CHy)w B;

B is a monocyclic aryl or heteroaryl group or a monoc
substituted at any one or more substitutable ring carbon atots

el

[
T

wyl, pyrrolidinyl, pyrrolidinonyl,
ubstitutable carbon atom by alkyl,
R®, or -C(O)N(R™),, and each
alkyl, haloalkyl, hydroxyalkyl, -
H,),CH(CH;)CON(R?);
CH(CH;)CO,R*; and

he remainder of the variables in

ural Hormula (T).

mpound of the present invention is

velic eycloalkyl group, each optionally

with R
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R%Z s an optionally substituted cyclohexanyl, oxazolidinyl| oxazolidinonyl, thiazolidinyl,
tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, tetrahydrpthienyl. morpholinyl, thiomorpholinyl,
imidazolidinyl, imidazolidinonyl, dioxanyl, dioxolanyl, dithielanyl, pyrrolidinyl, pyrrolidinonyl,

|

piperazinyl, isothiazolidinyl S,S, dioxide, or piperidinyl. Preferably, R* is oxazolidinyl, thiazolidinyl,

tetrahydrofuranyl, morpholinyl, imidazolidinyl, imidazolidinonyl, pyrrolidinyl, pyrrolidinonyl,
piperazinyl, or piperidinyl, each optionally substituted at any substitutable carbon atom by alkyl,
halide, haloalkyl, hydroxvyalkyl, -C(O)OR™, -C(O)R*, -OC(Q)R™, or -C(O)N(R™),, and each
optionally substituted at any substitutable nitrogen atom with jatkyl| haloalkyl, hydroxyalkyl, -
C(0)ORZ, -C(O)RP, -(CH,),COH, (CHy)eCIOIN(R®),, ~(CH2)CEH(CH) CON(R Py
(CH2)aC(CH3),CONR™); «(CH,)CICH3),COR o5 -(CHa),CH(CHA)CO-R?; and

the values and preferred values for m, g, R™, R* and the retnainder of the variables in

Structural Formulas (VIIT) and (IX) are as described for Structural

In certain preferred embodiments Vy is absent.

[0079] In another preferred embodiment, a compound of the present invention is represented by

Struetural Formula (30):

wherein he values and preferred values for the variablgs in Structural Formula (X) are as
described for Structural Formula (I). In certain preferred embadiments Vi is absent.

[0080] In a nincteenth preferred embodiment. 1 componnd of e prasetinveniion boonieentod
by Structaral Formula (X) wherein:
V 15 absent or ~O-;

R?is C-Czalkyl or C3-Cy cveloatkyl; R s a €, Catkyl gron

: pr IR s oxazolidinyL
thiazolidinyl, tetrahydrofuranyl. morpholiny, imidazolidinyl imidazplidinenyl, pyriohdimyl,
pyrrolidinonyl, piperazinyl. or pipenidinyl. each optionally subgtituted at any substitumable carbon

26
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atom by alkyl, halide, haloalkyl, hydroxyalkyl, -C(O)OR?, -
and each optionally substituted at any substitutable nitrogen a
-C(O)OR®, -C(O)R™, -(CHy)qCO:H, ~(CHa)gCOINR™),, (¢

PCTIUS2006/006287

(O)RF?, -OC(O)R™, or -C(O)NR?),,
om with alkyl, haloalkyl, hydrosyalkyl,
"H. ) CH(CH)CON(R™),;
~(CH,)4C(CH5);CON(R®)a; «(CH2)C(CH3)2CO:R™ or -(CH ), CH(

PH;)CO,R®: and the values and

preferred values for m, q, R™ R* and the remainder of the variables in Structural Formulas (X) are as

described for Structural Formula (I).

[0081] In still another preferred embodiment, a compour
by Structural Formula (XI):

N R2

07" TV, Ty-M-R

XD,

wherein the values and preferred values for the variables in

described for Structural Formula (I).

d of the present invention is represented

Structural Formula (XI) are as

[0082] In another preferred embodiment, a compound of the present invention is represented by

Structural Formula (XID):

(XID).

wherein the values and preferred values for the variables in

described for Structural Formula (1).

[0083] In a twentieth preferred embodiment, a compound of t)

by Structural Formula (X1I), whercein:

V3, is a covalent bond or -O-,

T is Cyg Is a straight chain alkylene optionally substifuted

4-RY

carbon atoms with halide, alkyl, gem dialky!

[

27

gen dihalo. haloatkyl

Structural Formula (NID are as

12 present mmveniion i represanied

Lany one or more substtutable

spiro cycloalkyl, optionally V

4
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substituted nitrogen containing spiro non-aromatic heterocyq
aromatic heterocyclic group, amine, alkylamine, dialkylamir

RY is -C(O)OR"®, -C(OIN(R'"),, -NRC(O)R", -NI
-NR"S(0),R"®, -NR"C(O)N(R'),, an optionally substituted
represented by R* or an optionally substituted heteroaryl gre

each R'® is independently H or C;-C; alkyl;

each R'® is independently C,-Cs alkyl;

each R" is H or alkyl or N(R'?), is a nitrogen-contai

R¥ is an optionally substituted piperidinonyl, oxazo]
tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, tetrahydn
thiomorpholinyl, imidazolidinyl, imidazolidinonyl, dioxanyl
pymolidinonyl, piperazinyl, or piperidinyl; and

R is an optionally substituted furanyl, tetrazolyl, ox
pyrazolyl, pyridinyl, pyrimidyl, thiazolyl, thienyl, or imidazq

and the values and preferred values for the remainde

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

100841

represented by Structural Formula (3II), wherein:

In a twenty-first preferred embodiment, a ¢

B is a monoeyclic aryl or heteroaryl group or a mona

substituted at any one or more substitutable ring carbon atoms with

V, is a covalent bond or -O-;

T is C)4 is a straight chain alkylene optionally subst
carbon atoms with halide, atkyl, gem dialkyl, pem dihalo, hal
substituted nitrogen containing spiro non-aromatic heterocyc]
aromatic heterocyclic group, amine, alkylamine, dialkylarnin

RY is -C(O)OR', -C(O)N(R"®),, -NRPC(O)R ", -NR'
-NR¥S(0),R "2, -NR*C(O)N(R'®),, an optionally substituted
represented by R’ or an optionally substituted heteroary! gro

CIOWOR®E -CIONRY S, optionatly V-substituted tetrazolvt g

each R™ is independently H or C-Cy alkyl Preforshly,

or cthyl;
each R'™ is independently C,-Cy alkyl. Preferably, ea
each RY is H or alkyl or N(]'{w)g IS a pirogen-contain

Preferably, cach R¥ is independently—H, methyl, or ethyl:

28
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oup, oXygen-containing spiro non-
1ydroxyl;

YOR™, -S(0):NR");,

aromatic heterocyclic group

resented by R,

on-aromatic heterocyclic group;
, 0xazolidinonyl, thiazolidinyl,
hene, morpholinyl,

lanyl. dithiolanyl, pyrrolidinyl,
, Isoxazolyl, oxadiazolyl, pyrrolyl,

e variables in Structural Formula

und of the present invention is

cycloalkyl group, each oplionally
R™

at any one or more substitutable

, spiro cycloalkyl, optionally N-
up, oxygen-containing spiro non-
ydroxy!

OR'™, -S(0):NR"),,

romatic heterocyclic group
resented by R?! Preferably, RY is -

onally A-substivned oidazolyl

E— ,
B R independenth Honwthd,

is independently methyl, or ethyl;

n-aromatic heterocvelie group.
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R¥is an optionally substituted piperidinonyl, oxazolig
tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, tetrahydrot
thiomorpholinyl, imidazolidinyl, imidazolidinonyl, dioxanyl, ¢
pyrrolidinonyl, piperazinyl, or piperidinyl; and

R* is an optionally substituted furanyl, tetrazolyl, oxa
pyrazolyl, pyridinyl, pyrimidyl, thiazolyl, thienyl, or imidazoly
and

and the values and preferred values for R and the ren

Formuias (XII) are as described for Structural Formula (1).

[0085] In another preferred embodiment, a compound of
Structural Formula (XTID:

RE

0% “V,-Ty-RY
(X111).
wherein Vs, Ts, RY, R'® R'® and R are as described f
and preferred values for the remainder of the variables in Struc
for Structural Formula (I). Preferably, R is -C(0)OR', -C(O)
tetrazolyl or optionally N-substituted imidazelyl; and R'® and e
or ethyl.
{0086]

Cia alkyl, Cy;3 haloalkyl, hydroxyl, C, 5 alkoxy, C,.3 haloalko

More preferably in Structural Formulas (I)-(XIII),

Cisdiatkylamine, Cy.; hydroxyalkyl or Cys aminoalkyl.
[0087]

Structural Formulas (1) and (1), R and COOMNRTR are prefera

[0088]
[0089]

Table 1 below depicts certain exemplary compeun

Table 1. Txamples of formala I compounds
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oxazolidinonyl, thiazolidinyl,
ene, morpholinyl,

nyl, dithiolanyl, pyrrolidinyl,

isoxazolyl, oxadiazolyl, pyrrolvl,

r of the variables in Structural

resent invention is represented by

RM)t

uctural Formula (XII). The values
"ormula (XIU) are as described

2, optionally N-substituted

P are independently-H, methyl,

"and R™ are independently, halo,

O, -CN, amine, C,; alkyl amine.

R? and CIONRR* are rrans. In

is when Y is »C(RY)-.

formula L.
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[0090] 4. Uses, Formulation and Administration
[0091]  As discussed above, the present invention pr
inhibitors of CRTH2, and thus compounds of the invention 4
prophylactically) disorders with an inflarnmatory component
the invention can also be used to treat inflammatory disord
Th2 cells. eosinophils. and basophls.

[0092] Accordingly, m another aspect of the present
compositions are provided, wherein thess compositions comy
herein, and optionally comprise a pharmaceutically acceptabl

embodiments, these compnsitions optionally further compr

ovides compounds that are useful as

re useful for treating (therapeutically or
and allergic conditions. Compounds of

ers and allergic conditions mediated by

invention. pharmacentically acceptable
rise uny ol the compounds as described
> carrier, adjuvant or vehicle., In certain

se o or more additonal therapeutic

agents.
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[0093]

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

PCT/US2006/006287

It will also be appreciated that certain of the cothpounds of present invention can exist in

ally acceptable derivative thereof.

According to the present invention, a pharnmaccutically ageeptaple derivative includes, but is not

limited to, pharmaceutically acceptable prodrugs, salts, esters. salts of such esters, or any other adduct

or derivative which upon administration to a patient in need is capable of providing, divectly or

indirectly, a compound as otherwise described herein, or a metabolite or residue thereof.

[0094]

are, within the scope of sound medical judgement, suitable for

As used herein, the term “pharmaceutically acqeptable salt" refers to those salts which

use in contact with the tissues of

humans and lower animals without undue toxicity, irritation, allergic response and the like. and are

commensurate with a reasonable bencfivrisk ratio. Pharmaceutically acceptable salts are well known

in the art. For example, S. M. Berge er al., describe pharmaceutiqally acceptable salts in detail in J.

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

acceptable salts of the compounds of this invention include those derived from suitable inorganic and

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

salts of an amino group formed with inorganic acids such as hydrochloric acid, hydrobromic acid,

phosphoric acid, sulfuric acid and perchloﬁc acid or with g

rganic acids such as acetic acid, oxalic

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

used in the art such as ion exchange. Other pharmacentically acceptable salts include adipate, alginate,

ascorbate, aspartate, benzenesulfonate, benzoate, bisu

fate,

borate, butyrate, camphorate,

camphorsulfonate, citrate, cyclopentanepropionate, digluconate,| dodecylsulfate, ethanesulfonate,

formate, furnarate, glucoheptonate, glycerophosphate, gluconate, hemisulfate, heptanoate, hexanoate,

hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate

malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate,

laurate, lauryl sulfate, malate, maleate,

nitrate, oleate, oxalate, palmitate,

pamoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate, stearate,

succinate, sulfate, tartrate, thiocyanate, p-toluenesulfonate, u

ndec

Salts derived from appropriate bases include alkali metal, alkaline

salkyl), salts. This invention also envisions the quaternization
l

of the compounds disclosed herein. Water or oil-soluble or d
such quaternization. Representative alkali or alkaline cartl

potassium, caleium. magnesivm. and the like. Further pharma

appropriate. nontoxic ammonium. quatcrnary ammeniung,

counterions such as halide, hydroxide, carboxylate, sulfate,
and aryl sulfonate.
[0095]

invention additionally comprise a pharmaceutically acceptabl

As described above, the pharmaceutically ac

used hecein, includes any and all selvents, diluents, or other

01

et
i

s

ST

noate, valerate salts, and the like.

arth metal, ammonium and N*(C,.

of any basic nitrogen-containing groups
ispersable products may be obtained by
metpl salts include sodium. lithium,

collv acceptable sulw include. when

W amine cations formed  using

phate, nitate, loweralkyl sulfonate

ceplabile compositions of the present

vier, adjoviant, o vehicle, which, as

iquid| vehicle, dispersion or suspension
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aids, surface active agents, isotonic agents, thickening of
binders, lubricants and the like, as suited to the parti
Pharmaceutical Sciences, Sixteenth Edition, E. W, Martin
discloses various carriers used in formulating pharmaceuti
techniques for the preparation thereof. Except insofar
incompatible with the compounds of the invention, such a
effect or otherwise interacting in a deleterious mannd
pharmaceutically acceptable composition, its use is cont
invention.. Some examples of materials which can serv
include, but are not limited to, ion exchangers, alumina, al
such as human serum albumin, buffer substances such
potassiumn sorbate, partial glyceride mixtures of saturatg
electrolytes, such as protainine sulfate, disodium hydrogen
sodium chloride, zinc salts, colloidal silica, magne
polyacrylates, waxes, polyethylene-polyoxypropylene-blo
lactose, glucose and sucrose; starches such as com stal
derivatives such as sodium carboxymethyl cellulose, ethyl
tragacanth; mait; gelatin; talc; excipients such as cocoa b
peanut oil, cottonseed oil; safflower vil; sesame oil; olive oj
propylene glycol or polyethylene glycol; esters such as eth
agents such as magnesium hydroxide and aluminum hyd
isotonic saline; Ringer’s solution; ethyl alcohol, and phosph
toxic compatible lubricants such as sodium lauryl sulfate an
agents, releasing agents, coating agents, sweetening, flavd
and antioxidants can also be present in the composition, ace

[0096]

an inflammalory component is provided comprising a

In another aspect, a method for the treatment of

compound, or a pharmaceutical composition thereof to a
compositions of the invention are inhibitors of CRTH2, and
particular theorv. the compounds and compositions are part
severity of a disease. condition. or disordar where activ:
(including DP aclivity), Th2 cells, eostnophils, and/or
condition, or disorder. When activation of one or more of C

cells, eosinophils, and/or basophils is hmplicated in a part

discasc. condition. or disorder muy also by reterred to as

symptom. Accordingly, in another aspect, the present inventior
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Isifying agents, preservatives, solid
dosage form desired. Remington's
k Publishing Co., Faston, Pa., 1930)
acceptable compositions and kuown
y conventional carrier medium is
roducing any undesirable biological
h any other component(s) of the
ted to be within the scope of this
harmaceutically acceptable carriers
m stearate, lecithin, serum proteins,
hosphates, glycine. sorbic acid, or
petable fatty acids, water, salts or
1ale, potassium hydrogen phosphate,
trisilicate, polyvinyl pyrrolidone,
lymers, wool fat, sugars such as
nd potato starch; cellulose and its
ose and cellulose acetate; powdered
ind suppository waxes; oils such as
0 oil and soybean oil; glycols; such a
ate and ethyl laurate; agar; buffering
e, alginic acid; pyrogen-free water;
nffer solutions, as well as other non-
fnesium stearate, as well as coloring
and perfuming agents, preservatives
to the judgment of the formulator.

flammatory disease or a diseasc with
stering an effective amount of a
t in need thercof. Compounds and
without wishing to be bound by any
vousetul for reating or lessening the
Fone o mare of CRTH2, PGD2
hils is implicated in the discase,
, PGD2 (including DP activity), Th2
diseuase, condition, or disorder, the
or diseass

provides a method for treating or
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lessening the severity of a disease, condition, or disorder where agtivation of one or more of CRTH2,

PGD2 (including DP activity), Th2 cells, eosinophils, and/or ba

state.

[0097] T vertain embodiments of the present invention an "

ophils is implicated in the discase

sffective auount™ ol the cotnpotind
{

or pharmaceulically acccptable composition is that amour effective for treating an inflammatory

disease or disease with an inflammatory component. In othdr embodiments, an “cffective amount” of

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

onc or more processes mediated by the binding in a subj

ect, for example, the relcasc of

proinflammatory mediators. An “cffective amount” of a compound can achicve a desired therapeutic

and/or prophylactic effect, such as an amount which results| in th

e prevention of or a decrease in the

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

PGD2 (including DP activity), Th2 cells, eosinophils, and basophils.

[0098] In one embodiment, the inflammatory diseas

allergic conditions for which the disclosed compounds, pha
believed to be particularly effective include atopic dermatiti
chronic obstructive pulmonary disorder (COPD), COFPD exace
allergic conditions include systemic anaphylaxis or hypersensitivi
penicillin, cephalosporins), insect sting allergies and dermatoses
dermatitis, allergic contact dermatitis and urticaria.

[0099]  Examples of diseases with an inflammato
compounds, pharmaceutical composition and methods are believe
osteoarthritis, inflammatory bowel disease [e.g., such as wlcera
Celiac disease, nontropical Sprue, enteritis, enteropathy a
microscopic or collagenous colitis, eosinophilic gastroenter
proctocolectomy, and ilecanal anastomosis] and disorders of {

pruritis, and acne].

is an allergic condition. Examples of

aceutical compositions and methods are

lergic rhinitis, rheumatoid arthritis,
rbations, or allergic asthma. Other
ty responses, drug allergies (e.g., to

such as dermatitis, eczema, atopic

component for which the disclosed

d to be particularly effective include

ive colitis, Crohn's disease, ileitis.

sociated with seronegative arthropathics,

itis, or pouchitis resulting after

he skin [e.g., psoriasis, erythema,

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

multiple sclerosis, systemic lupus erythematosus, myagtheni
glomerulonephritis and other nephritides, autoimmune thyrqiditis
{including allograft rejection or graft-versus-host discase), The
disorders is believed 1o be mediated, at least in part, by CRTH2,

[00101) Diseases characterized by repurfusion have an |inflan

1 gravis, juvenile onset diabetes,
Beheet's discase and gralt rejection

inflammatory component of tiese

hmatory cormponent that is believed

to be mediated, at Jeast in part by, by CRTH2. Examples |include stroke, cardiac ischemia, and the

like. The disclosed compounds and compositions also can be used

[00102]  Other discases and conditions with an inflammatory

to treat these disorders.

component belicved w be mediated

by CRTH2 include mastitis (mammary gland), vaginitis, cholecystitis, cholangitis or pericholangitis

63
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(bile duct and surrounding tissue of the liver), chronjc bronchitis, chronic sinusitis, chronic
inflammatory diseases of the Jung which result in interstitial fibrqsis, such as interstitial lung diseascs
(ILD) (e.g.. idiopathic pulmonary fibrosis, or ILD associated |with rheumatoid arthritis, or other
autoimmune conditions), hypersensitivity pneumonitis, collagen |diseases and sarcoidosis. Yet other
diseases or conditions with inflammatory components which are amendable to treatment aceording to
methods disclosed herein include vasculitis (e.g.. necrotizing, cutaneous, and hypersensitivily
vasculitis), spondyloarthropathies, scleroderma, atherosclerosis, [restenosis and myositis (including
polyrnyositis, dermatomyositis), pancreatitis and insulin-dependent diabetes mellitus.

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

comprising administering an effective amount of a compeund pf general formula I (and subsets
thereof as described herein) to a subject in need thercof.
[00104] - The compounds and compositions, according to the method of the present invention, may
be administered using any amount and any route of adiministration cffective for treating an
inflammatory. disease or allergic condition. The exact amgunt required will vary from subject to
subject, depending on the species, age, and general condition of 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 ease qf administration and uniformity of
dosage. The expression "dosage unit form” as used herein refers to| a physically discrete unit of agent
appropriate for the patient to be treated. It will be understood, however, that the total daily usage of
the compounds and compositions of the present invention wifl be decided by the attending physician
within the scope of sound medical judgment. The specific|effective dose level for any particular
patient or organism will depend upon a varicty of factors including|the disorder being treated and the
severity of the disorder; the activity of the specific compound employed; the specific composition
employed; the age, body weight, general health, sex and diet df the patient; the time of administration,
route of administration, and rate of excretion of the specific o mpound ernployed: the duration of the

treatment; drugs used in combination or coincidental with the specific compound employed, and like

”

factors well known in the medical acts. The term “patient”, as| used hercin, means an animal,
preferably 2 mammal, and most preferably a human.
invertion can be administered to

[00105] The pharmaceutically acceptable compositions of this

humans  and  other amimals  orally. rectally,  parenterplly. | intracistemally,  intravaginally,
intraperitoneally. topically fas by powders, ointmients, ar drapp hudativs as an orad or nasal spray, or
the like, depending on the severity of the infection being|treated. In certain embodiments, the
compounds of the invention may be administered orally or parenterally at dosage levels of about 0.01
mg/kg o about 30 mg/kg and preferably from about | me/ky to about 25 mydke. of subject hody

weight per day. one or more times o day, 10 obtwin the desired therapgutic eficet.
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[00106]

Liquid dosage forms for oral administration

in

PCT/US2006/006287

clude, but are not limited to,

pharmaceutically acceptable emulsions, microemulsions, solutions, suspensions, syrups and elixirs. In

addition to the active compounds, the liquid dosage forms may contain inert diluents copumonly used

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

ethyl alcohol, isopropyl alcohol, ethyl carbonate, cthyl acetate,

ng agents and emulsifiers such as

benzyl alcohol, benzyl benzoate,

propylene glycol, 1,3-butylene glycol, dimethylformamide, oils (in particular, cottonseed, groundnut,

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

uryl alcohol, polyethylene glycols

and fatty acid esters of sorbitan, and mixtures thereof. Besides inert diluents, the oral compositions

can also include adjuvants such as wetting agents, cmulsifying and suspending agents, sweetening,

flavoring, and perfuming agents.
[00107]

Injectable preparations, for example, sterile injectable

may be formulated according to the known art using suifable

suspending agents. The sterile injectable preparation may,

also

queous or oleaginous suspensions
dispersing or wetting agents and

be a sterile injectable solution,

suspension or emulsion in a nontoxic parenterally acceptable diluent or solvent, for example, as a

solution in 1,3-butanediol. Among the acceptable vchicles dnd solvents that may be employed are

water, Ringer’s solution, U.S.P. and isotonic sodium chloriddg

solu

ion. In addition, sterile, fixed oils

are conventonally employed as a solvent or suspending mediim; For this purpose any bland fixed oil

can be employed including synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid

are used in the preparation of injectables.

[00108]

The injectable formulations can be sterilized,

for example, by filtration through a

bacterial-retaining filter, or by incorporating sterilizing |agents in the form of sterile solid

compositions which can be dissolved or dispersed in sterile ¥
prior to use.
[00109]

to slow the absorption of the compound from subcutaneous ¢

In order to prolong the effect of a compound of th

accomplished by the use of a liquid suspension of crystalline

ater

T int

or other sterile injectable medium

e present invention, it is often desirable

muscular injection. This may be

or amorphous material with poor water

solubility. The rate of absorption of the compound then depends upon its rate of dissolution that, in

turn, may depend upon crystal siz¢ and crystalline form.
parenterally administered compound form is accomplished by
in an oil vehicle. Injectable depot forms are made by for
compound in biadegradable polymers such s pallactidespols
compound to polymer and the nature of the particular poly
release can be controlled. Examples of other biodegradable
po])"(anhydridcs). Depot mjectable formulations are also pro

liposomes or microemulsions that are compatible with body Us

mer

parec

TUCS.

Alterniatively, delayed absorption of a
dissolving or snspending the compound
ming | microcncapsule matrices of the

lvedlide. Depending upon the vaio of

mployed. the rate of compound

bolymiers include poly(orthoesters) and

Il by entrapping the compound in

N5
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[00110] Compositions for rectal or vaginal administration are| preferably suppositories which can
be prepared by mixing the compounds of this invention with suitable non-imritating excipients or
carriers such as cocoa butter, polyethylene glycol or a suppository wax which are solid at ambient
temperature but liquid at body temperature and therefore melt in the rectum or vaginal cavity and
release the active compound.

[00111]  Solid dosage forms for oral administration inclide capsules, tablets, pills, powders, and
granules. In such solid dosage forms, the active compaund is mixed with at lcast one inert,
pharmaceutically acceptable excipient or carrier such as sodjum citrate or dicalcium phosphate and/or
a) fillers or extenders such as starches, lactose, sucrose, glucose, mannitol, and silicic acid, b) binders
such as, for example, carboxymethylcellulose, alginates, gelatin, pplyvinylpyrrolidinone, sucrose, and
acacia, c) humectants such as glycerol, d) disintegrating agents such as agar--agar, calcium carbonate,
potato or tapioca starch, alginic acid, certain silicates, and |sodium carbonate, €) solution retarding
agents such as paraffin, f) absorption accelerators such ag quaternary ammonium compounds, g)
wetting agents such as, for example, cetyl alcohol and glyce¢rol monostearate, h) absorbents such as
kaolin and bentonite clay, and i) lubricants such as talc, caltium stearate, rnagnesium stearate, solid

polyethylene glycols, sodium lauryl sulfate, and mixtures thereof. In the case of capsules, tablets and

pills, the dosage form may also comprise buffering agents.

[00112] - Solid compositions of a similar type may also be employed as fillers in soft and hard-
filled gelatin capsules using such excipients as lactose or milk sugar as well as high molecular weight
polyethylene glycols and the like. The solid dosage forms jof tablets, dragees, capsules, pills, and
granules can be prepared with coatings and shells such as énterig coatings and other coatings well
known in the pharmaceutical formulating art. They may optianally contain opacifying agents and can
also be of a composition that they release the active ingredient(s) only, or preferentially, in a certain

part of the intestinal tract, optionally, in a delayed manner. Examples of embedding compositions that

can be used include polymeric substances and waxes. Solid ¢ompdsitions of a similar type may also

be employed as fillers in soft and hard-filled gelatin capsules jusing|such excipients as lactose or milk
sugar as well as high molecular weight polethylene glycols and the like.

[00113] The active compounds can also be in micro-gncapgulated form with one or more
excipients as noted above. The solid dosage forms of tablets. ¢ 1'a§ee_‘, capsules. pills. and granules can

be prepared with coatings and shells such as enteric coatings, reledse controlling coatings and other

i

coatings well known in the pharmaccaticd] formulating art |In sufh solid dosage forng the acive

compound may be admixed with at least one inert diluent spch ag sucrose, Jactose or starch. Such
dosage forms may also comprise, as is normal practice, additignal sybstances other than inert diluents,
¢.g., tableting lubricants and other tableting aids such 2 magnesilnm stearate and nicrocrvstalline
cellulose. In the case of capsules, tablets and pills. the dosage fonms may also comprise bufferny

agents. They may optionally contain opacitving agenis and gan also be of a composition that they

06
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release the active ingredient(s) only, or preferentially, in a ¢
optionally, in a delayed manner. Examples of embedding com
polyineric substances and waxes. ‘

[00114] Dosage forms for topical or transdermal admin}strari
include ointments, pastes, creams, lotions, gels, powders, sqlution
active component is admixed under sterile conditions with a phar,
any needed preservatives or buffers as may be required. Ophthals
drops are also contemplated as being within the scope of this i
invention contemplates the use of transdermal patches, which hav
controlled delivery of a compound to the body. Such doszjge fo

dispensing the compound in the proper medium. Absorptio

PCT/US2006/006287

ertain part of the intestinal tract,

positions that can be used include

n of a compound of this invention
s, sprays, inhalants or patches. The
maceutically acceptable carrier and
tic formulation, car drops, and eye
nvention. Additionally, the present
c the added advantage of providing

ms can be made by dissolving or

enhancers can also be used to increase

the flux of the compound across the skin. The rate can Be controlled by either providing a rate

controlling membrane or by dispersing the compound in a polymer

{00115]

It will also be appreciated that the compopnds

matrix or gel.

and pharmaceutically acceptable

compositions of the present invention can be employed |in combination therapies, that is, the

compounds and pharmaceutically acceptable compositions can be administered concurrently with,

prior to, or subsequent to, one or more other desired therape

utics or medical procedures. The

particular combination of therapies (therapeutics or procedunes) to|employ in a combination regimen

will take into account compatibility of the desired therapeutics

and/or procedures and the desired

therapeutic effect to be achieved. It will also be appreciated that the therapies employed may achicve

a desired effect for the same disorder (for example, an inventiv

2 compound may be administered

concurrently with another agent used to treat the same disorder), or they may achieve different effects

(e.g., control of any adverse effects). As used herein, additional thepapeutic agents which are normally

administered to treat or prevent a particular disease, or condition,
disease, or condition, being treated".

[00116]

are known as "appropriate for the

For example, compounds of the invention can also be|administered in combination with

one or more additional therapeutic agents, such as, theophylline, p-adrenergic bronchodilators,

corticosteroids, antihistamines, antiallergic agents, immunosuppressive agents (e.g., cyclosporin A,

FK-506, prednisone, methylprednisolone). hormones (e.g.. pdrenpcorticotropic hormona (ACTH.

cytokines (e.g., interferons {e.g., IFNS-1a, IFNS-1by) and the like.

L()()].17]

The amount of wdditional therapeuti agent presdnt in

he compoattions of this invenion

will be no more than the amount that would normally be administered in a compaosition comprising

that therapeutic agent as the only active agent. Preferably the amount of additional therapeutic agent

in the presently disclosed compositions will range {rom abouf 309% to 1009 of the amount normaliy

present in a composition comprising that agent as the only theyapeu

67

tically active agent,
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[00118] The compounds of this invention or pharmac:(#utica

may also be incorporated into compositions for (:outin;L imp

ly acceptable compositions thercof
antable medical devices, such s
prostheses, artificial valves, vascular grafts, stents and cathpters. \Accordingly, the present invention,

in another aspect, includes a composition for coating an implantable device comprising a compouncd
I g [ g p

of the present invention as described generally above, ancl in classes and subclasses herein, and a

carrier suitable for coating said implantable device. In still another aspect, the present invention

includes an implantable device coated with a composition| comprising a compound of (he present
invention as described generally above, and in classes and sybclasses herein, and a carrier suitable for
coating said implantable device.
[00119]  Another aspect of the invention relates to inhibiting CRTH?2 activity in a biological
sample or a patient, which method comprises administefing tp the patient, or contacting said
biological sample with a compound of formula I or a composition comprising said compound. The
term “biological sample”, as used herein, includes, without lifnitation, cell cultures or extracts thereof;
biopsied material obtained from a mammal or extracts thereaf; and blood, saliva, urine, feces, semen,
tears, or other body fluids or extracts thereof.
[00120] Inhibition of CRTH2 activity in a biological sample is useful for a variety of purposes that
are known to one of skill in the art. Examples of such purposes in¢lude, but are not limited to, blood

transfusion, organ-transplantation, biological specimen storage, and|biological assays.
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[00121] General. All reactions involving air-sensitive reagen
atmosphere. Reagents were used as received from commergial sy
NMR data were recorded using the Bruker UltraShield 30
Bruker B-ACS60 Auto Sampler or the Varian 300 MH
compounds were purified by flash chromatography using
Biotage 4-channel Quad UV Flash Collector equipped witt
12/25 Cartridge module. 2. Biotage 12-channel Quad UV

Pamp Module and a Quad 3 Cartridge module. 3. ISCO

LC/MS spectra were obtained using a MicroMass Platform
50x4.6 mm) equipped with a Gilson 215 Liquid Handler. Sta

EXPERIMENTAL PROCEDUR]

S

) MI]

z 1ng

Flash
combi
L.C (¥

one

a Qu

ndard

riment.

PCTIUS2000/000287

ts were performed under a nitrogen
ppliers unless otherwise noted, 'H

z/54mm instrument cquipped with

Intermediates and final

of the following instruments: I.
ad 1 Pump Module and the Quad

Collector equipped with a Quad 3

-flash chromatography instrument.

henomenx C18 column, 5 micron,

LC/MS conditions are as follows:

4 % A (Water) 95.0 | IP1100 LC Pump Gradient Timetable
% B (Acetonitrile) 5.0
% Ammonium acetate 0.1 The gradient Timetable contains 4 entries which are:
Flow (ml/min) 2.500
Stop Time (mins) 3.8 Time A% |B%| C% D% Flow Pressure
Min Pressure (bar) 0 000 950 |50 00 00 2500 400
Max Pressure (bar) 400 200 00 1000 0.0 0.0 2500 400
Oven Temperature Left(°C) 10.0 3.00 0.0 1000 0.0 0.0 2.500 400
Oven Temperature Right(°C) 10.0 305 95050, 00 00 2000 400
LC-MS data were acquired using the “Ammonium acetate-standard” method unless otherwise noted.

el
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[00122]  Synthesis of ()-cis-2-methyl-1,2,3d-tetrahydro-qu
ester
[00123] Schemel
mOH S0 MeOH (S Ohte
O o a
NO, NO;
A
i Oy O
“Me iy (Eg)(,:)f:d/C /_
= { e, ",
el _ . \
[ e L),
A 0O N
NO, H
A2 A3
[00124] A round bottom flask with magnetic stirrer was charge

(10.0 g, 55.0 mmol) and methanol (70 mL) under an argdn atn
solution at room temnperature was added thionyl chloride (121 ml]

funnel (Note: Reaction is very exothermic). The resulting rea

ternperature for 12-18 hours and concentrated in vacuo to 4

acetic acid methyl ester as an orange oil. This materjal was used di

(00125]
phenyl)-acetic acid methyl ester (7.23 g, 37.0 mmol), potass

A threc-neck round bottom flask with magnetic

crown-6 (0.650 g), and potassium iodide (0.650 g) under g

fford

stirre]

PCT/US2006/006287

linoline-4-carboxylic acid methyl

chO3, KI, 18-c-6
CHyCN, 70 C
——

0
c._ AL Mo

Me

d with (2-nitro-phenyl)-acetic acid
wosphere. To the resulting yellow
, 166 mmol) dropwise via addition
tion mixture was stirred at room
13.3 g of crude (2-nitro-phenyl)-
rectly in subsequent reactions.

r was charged with crude (2-nitro-

ium carbonate (46.1 g, 33.3 mmol), 18-

n argon atmosphere. To the flask was

added acetonitrile (80 mL) and the mixture heated at 70 °C for one hour. To the reaction was added

chloroacetone (3.50 mL., 44.0 mmol) and the reaction stirred at 7

The reaction was cooled to room temperature and filtered

filtrate was concentrated in vacuo to afford 9.64 g of crude
ded 4.74 g of 2-(2-nitro-phenyl)-4-oxo-

chromatography (0-40% ethyl acetate / hexanes eluent) yie
pentanoic acid methyl ester (51%).
[00126] A round bottom flask with magnetic stirrer wag
pentanoic acid methvl ester (4.7 ¢, 19.1 mmol) and anhvdroy
added 10% palladium on carbon (U948 g, 20% by we
temperature under a hyvdrogan gas atmosphere (halloony tor
through a pad of celite and the celite pad washed with war
concentrated in vacuo to atford an off-white colored solid.
systemn (0-20% ethyl acetate / hexanes) to vield 2.64 ¢ of cis-

carboxylic acid methy] ester as a white solid (686, "H-NMI

70

char
0 eth
ght)
15-2

m cth

0 °C under argon for 18-20 hours.

through a pad of celite. The resulting

material. Purification via flash

ged with 2-(2-nitro-phenyl}-4-oxo-
anol (50 mL). Ta the reaction wwas
and the reaction stirred at room
) hours. The reacton was filiered

anol. The combined filtrates were

This material was purified via Tsco flash
2-methvl- 1.2 34 tetrahydro-guinoline-4-

(CDECLY A L2301 D 103 (L ddy,
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2.10 - 2.18 (1H, m), 3.34 - 3.46 (1H, m), 3.74 (3H, s), 3.94 (1H, dd
m), 6.94 - 7.03 (2H, m). MS m/z: 206 (M+1).
[00127]  General Procedure A

[00128] Scheme?

PCT/US2006/006287

), 6.51 (1H, dd), 6.60 - 6.67 (1H,

Et
Y
= J )
N7 Me

CFy

o}
Oy _.OMe Qo OM
Y C')\CL 3 LIOH (xq)
: CF; MeGH / THF
—_— s [ :[ ~ |
©\/le"Me ipl'zNEl, CHECIZ NJ’/.M
H
o* =
A-3 Ai\ClCF—
Et W
3 N
OxOH N ~ O C
. ra ci ﬁ\’j\”
N “Me EDCI, pyridine N “Me + P
! ‘o, O
~ =
CF; CFy
AS 6 A6
[00129]  (&)-trans-2-Methyl-1-(4-trifluoromethyl-benzoyl)-1,2,3

JA-tetrahydro-quinoline-4-

carboxylic acid (4-chloro-phenyl)-ethyl-amide (6)

[00130] A round bottom flask with magnetic stirrer was ch

tetrahydro-quinoline-4-carboxylic acid methyl ester (556 mg, 2

ml) under an argon atmosphere. Into the reaction was added 4-

(0.61 mL, 4.07 mumol) and N,N-diisopropylethylamine (1.20
stirred at room temperature for 18-20 hours. The reaction

containing a saturated sodium bicarbonate solution (15 mlL), thd

ged with cis-2-methyl-1,2,3.4-
71 mmol) in methylene chloride (8.00
rifluoromethyl-benzoyl chloride
mL, 6.89 mmol). The reaction was

as transferred to a separatory funnel

mlL) and shaken vigorously. The resulting organic layer was separ

n diluted with methylene chloride (15

ated, washed with brine (1 x 20

mL), dried over magnesium sulfate, and filtered. The filtrate Was concentrated in vacuo to afford an

orange residue (1.359 g). The residue was purified via flash ¢hromatography (20 % ethyl acetate /

hexanes eluent) to yield cis-2-methyl-1-(4-trifluoromethyl-bepzoyl

carboxylic acid methyl ester as a tan-colored solid (990 mg., 97%

[00131] A round bottom flask with magnetic stircer was el

1

-1,2.3 4-tetrahydro-quinoline-4-

arged with  cis-2-methyl-1-(:-

trifluoromethyl-benzoyli-1.2.3 A-tetrah ydro-quinohne-+-carboxylic agnd methyl ester (980 mp. 2.00

munol) in etrahydrofuran (10.0 mL). To the reaction was added a so

ution of Jithium hydroxide (179

mg, 7.47 mmol) in water (10 mL), followed by methanol (10 mL). The reaction was stirred at room

temperature for 13-20 hours under an argon aunoesphere, The reaction

funnel and the pll adjusted to 2 via addition of N hydrochloric acid, |T

ethyl acetate (3 x 35 ml) and the combined extractions were washe

71

was translerred 1o a separatory
he mixture was extracted with

Pwith brine (1 x 30 mL), dried
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over magnesium sulfate, and filtered. The filtrate was condentrated in vacuo to yield 2-methyl-1-(4-
trifluoromethyl-benzoyl)-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (mixture of cis and nans
isomers) as an oft-white solid (912 mg, 97%). The mijxturel was used without purification in
subsequent reactions.

[00132] A round bottomn flask with magnetic stirter was charged with 2-methyl-1-(4-
rifluoromethyl-benzoyl)-1,2,3 4-tetrahydro-quinoline-4-carboxylic acid (886 mg, 2.44 mmol) in
anhydrous pyridine (25.0 mL). To the rcaction was added ;eth 1-p-chloroaniline (0.410 mL, 2.95
mmol), followed by EDCI (833 mg, 4.34 mmol). The rcactign was stirred at room temperature under
an argon atmosphere for 18-20 hours, The reaction was pouted info a 1:1 mixture of water/brine (50
mL) and extracted with ethyl acetate (3 x 35 mL). The combined extractions were washed with brine
(1 x 50 mL), dried over magnesium sulfate, and filtered. The filfrate was concentrated i1 vacuo to
afford a brown residue. The residue was purified via silica gel |chromatography (hexanes / ethyl
acetate) to yield (x)-trans-2-methyl-1-(4-trifluoromethyl-benzoyl)-1,2,3 4-tetrahydro-quinoline-4-
carboxylic acid (4-chloro-phenyl)-cthyl-amide (39%). 'H-NMR (CDCly) &: 1.02 (d, 3H), 1.12 (¢, 3H),
1.64 - 1.74 {m, 1H), 2.49 - 2.58 (in, 1}), 3.59 - 3.72 (m, 1H), 3.77 - 3.90 (m, 2H), 5.03 - 5.14 (m, LI,
6.35-6.41 (m, LH), 6.74 - 6.84 (1, 2H), 6.89 - 6.95 (m, 1H), 1.17 - 7.25 (im, 2H), 7.44 - 7.52 (m, 2H),
7.63-7.69 (m, 2H). MS m/z: 501 (M+1).

f00133] General Procedure B
[00134] Scheme3

Oy, -OMe 0, _.OMe
%5/ o | : \‘ LiQH (aq)
~ “"OMe Ry MeQH / THF
—— [ -
N Me iPraNEL, CHyCly = N “Me

b d I
&

» Q
\;

£

=

@ .

®) 50
Oy N CNPUNPEN

O OH g
g 1. (Coth, b :
L DIECHLCl gy Py o
9 ] i (-H_T U J - J\ J,
PP, 2 ‘gzNELC Gl : I‘J\J “Mo - 'T’ “be
L /J\ L;/’l\ | L%’\
b= OMe Ohea Ohe
AB 7 A-9
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[00135]  (x)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-te

acid benzyl-ethyl-amide (7)

PCTUS2006/006287

trahydro-quinoline-4-carboxylic

[00136] A round bottom flask with magnetic sticrer was eharged with cig-2-maothyl-1,2,3,4-

tetrahydro-quinoline-4-carboxylic acid methyl ester (5.42 g, 26 nmu

under an argon atmosphere at room temperature.

~ diisopropylethylamine (11.8 mL, 68 mmol), followed by p-anisoyl

reaction was stirred at room temperature for 18-20 hours an

bicarbonate (1000 mL), diluted with dichloromethane (50 ml]

organic layer was separated, washed with brine (1 x 100 mlL), d

filtered. The filtrate was concentrated in vacuo to afford an gily re

To

, and

nol) in dichloromethane (100 ml.)
he reaction was added NN-
chloride (6.31 g, 37 nunol). The
d poured into saturated sodium
shaken vigorously. The resulting
ied over magnesium sulfate, and

sidue. Diethyl ether (50 mL) was

added to the residue and the resulting white solid was collected via suction filtration to afford cis-1-

(4-methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4
78%).

carbgxylic acid methyl cster (6.94 g,

[00137] A round bottom flask with magnetic stirrer was charged with cis-1-(4-methoxy-benzoyl)-

2-methy1~1,2,3,4-tctrahydro-quinoline—4—carboxylic acid methy

1 ester (3.00 g, 8.8 mmol} in anhydrous

tetrahydrofuran (70 mL). To the reaction was added a solution of lithium hydroxide (423 mg, 18

mmol) in water (24 mL), followed by methanol (24 mL).

The reaction was stirred at room

temperature for 18-20 hours under an argon atmosphere. The reaction was transferred to a separatory

funnel and the pH adjusted to 2 via addition of 1N hydrochloric acid. The mixture was extracted with

ethyl acetate (3 x 35 mL) and the combined extractions were;
over magnesium sulfate, and filtered. The filtrate was conceg

ml) added to the resulting residue. The precipitated solid was

colle

washed with brine (1 x 50 mL), dried
ntratgd in vacuo and diethyl] ether (50

sted via suction filtration to afford

1-(4-methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline+4-carboxylic acid as a mixture of cis
and trans-isomers (2.71 g, 95%). 'H-NMR (de-DMSO) &: 122 (d, 3H), 1.63 (ddd, 1H), 2.94 (ddd,

1H), 3.76 (s, 3H), 3.89 (dd, 1H), 4.83 - 4.91 (m, 1H), 6.51 (¢, 1H
{H), 7.11 (ddd, 1H), 7.26 - 7.35 (m, 3H). MS mvz = 326 (M+1).

[00138]  1-(4-Methoxy-benzoyl)-2-methyl-1,2,34-tetrahydr
6.15 mmol) was suspended in methylene chloride (50 mL).
added, followed by oxalyl chloride (1.56 g, 1.07 ml., 17
homogeneous on stirring. After 2 hourg, the yellow solution w
and azeotroped with toluene. To a solution of the resulting
methylene chloride (I mL) was added diisopropylethylamin
ethyl-benzyl-amine (71 mg, 77 ul, 0.523 mmol). The mi
temperature.  Upon completion, the reaction was diluted wit
sadinm bicarbonate (aqueous) and brine, dried over sodium sul

the crude amide. DPurification by silica gel chromatography

73

acid

0-quij
One

Sompmolr. The suspension became

eluti

. 6.72 - 6.76 (m, 2H), 6.95 (ddd.

noline-4-carboxylic acid (2.00 g,

drop of dimethylformamide was

as concentrated under reduced pressure

hloride (120 mg, 349 mmol) in

(451 ul, 0.349 mmol), followed by
xture| was shaken ovemight at room
1oethyl acetate, washed with saturated

ate, {ilered and concentrated to aftord

pn with a hexane / ethyl acetae
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gradient) afforded pure ()-trans-1-(4-methoxy-benzoyl)}2-me
carboxylic acid benzyl-ethyl-amide (33 mg, 34%). 'H-NMR (CI

PCT/US2U6/000287

thyl-1,2,3,4-tetrahydro-quinoline-4-
Cly) & 098 (d, 3H), 1.13 (1, 3H),

1.74 (ddd, 1H), 2.52 (ddd, 1H), 3.62 - 3.92 (m, §H), 5.03 - 5.13 (i, 1H). 6.44 (d, 11D), 6.72 - 6.84 (m,

4H), 6.86 - 6.92 (m, 1), 7.19 - 7.23 (m, 2H), 7.43 - 7.54 (m

acid ethyl-(4-trifluoromethyl-phenyl)-amide (1)
[00140]

acid ethyl-(4-trifluoromethyl-phenyl)-amide was made foll

ethyl-(4-trifluoromethyl-phenyl)-amine for ethyl-benzyl-amine. T

4H).
[00139] = (¥)-trans-1-(d-Methoxy-benzoyl)-2-methyl-1,2,3,4-t

MS m/z: 443 (M+1).

etrahy dro-quinoline-4-carboxylic

(£)-rrans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic

wing general procedure B, sybstituting

he crude 1-(4-methoxy-benzoyl)-2-

methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid ethyl-(4-trifluoromethyl-phenyl)-amide was

isolated as a mixture of cis and rrans isomers. Purification via HPLC yielded (+)-rrans-1-(4-methoxy-

benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4-carboxylic

-4.00 (m, 6H), 5.06 - 5.12 (m, 1H), 6.47 (d, 1H), 6.74 - 6.91
(d, 2H). MS m/z: 497 (M").

[00141]
carboxylic acid (4-chloro-phenyl)-ethyl-amide (2)
[00142]

{)-rrans-1-[2-(4-Methoxy-phenyl)-acetyl}-2-methyl-1

acid ethyl-(4-trifluoromethyl-phenyl)-
amide. '"H-NMR (CDCL) 8: 0.99 (d, 3H), 1.15 (t, 3H), 1.71  1.79

(m, 1), 2.53 - 2.62 (m, 1H), 3.69

m, 5H),7.41(d, 2H), 7.51 (d, 2H).7.77

(x)-trans-1-[2-(4-Methoxy-phenyl)-acetyl]-2-methyl41,2,3,4-tetrahydro-quinolineg-4-

2.3.4-tetrahydro-quinoline-4-

carboxylic acid (4-chloro-phenyl)-cthyl-amide was made following general procedure A, substituting

4-methoxyphenylacetyl chloride for 4-trifluoromethyl-benzoy

amide was isolated as a mixture of cis and trans isomers.

1 chl
phenyl)-acetyl]-2-methyl-1,2,3 4-tetrahydro-quinoline-4-carboxyliq  acid

sride. The crude 1-[2-(d-methoxy-
(4-chloro-phenyl)-ethyl-

Purification by flash chromatography

(dichloromethane / methanol gradient: 99/1 to 98/2) yielded (x)-rrans-1-[2-(4-methoxy-phenyl)-

acetyl]-2-methyl-1,2.3 4-tctrahydro-quinoline-4-carboxylic
(24%). '"H-NMR (CDCl3) 8: 0.96 (d, 3H), 1.13 (t, 3H), 1.40 4
- 3.70 (m, 1H), 3.75 (q, 2H), 3.80 (s, 2H), 3.82 (s, 3H), 4.98 -
\7.00 - 7.23 (m, 5H), 7.30 (m, 2H), 745 (d, 2I). MS m/z: 477
[00143]
carboxvlic acid (4-chlore-phenyD)-ethyl-amide (3}
[00144]

acid  (d-chloro-phenyli-ethvl-amide  was

{t)-erans-2-Methyl- [-(pyrinudine-3-carbonyl)-1,1

made  following

pyrimidine-3-carbonyl chloride for d-trifluoromethyl-benzoyl ¢hloride.

chloride was preparcd by reaction of pyrimidine-5-carbg
dimethylformamide in methylene chloride. The crude 2-m
tetrahydro-quinoline-4-carbosvlic acid (4-chloro-phenylj-cthy

and trans isomers. Purification by silica gel chromatograpl

4

b

3,4-

zetjeral

acid  (4-chloro-phenyl)-ethyl-amide
1.50|(m, 1H), 2.45 - 2.56 (m, 1H), 3.60
5.10
479

m, 1H), 6.70 (d, 1H), 6.90 (d, 21,
M+1).

(&)-trans-2-Methyl-1-(pyrimidine-5-carbonyl)-1,2,3,4-tetrahydro-quinoline-4-

etrahydro-quinoline-4-carboxylic
procedure AL substituting

Pyrimidine-5-carbonyl

xylic| acid with oxalyl chloride and
thyl-1-(pyrimidine-5-carbomyh-1.2.3 4-
l-amide was isolated a5 a mixture of ¢is

(2% methanol / methylene chloride)

N

pe
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yielded (x)-trans-2-methyl-1-(pyrimidine-5-carbonyl)-1,2,3,
~ (4-chloro-phenyl)-ethyl-amide (44%). 'H-NMR (CDCls) & 1.02 -|1.18 (in, 6H), 1.65 - 1.75 (m, LH),
2.50 - 2.60 (m, 1H), 3.60 - 3.70 (m, 1H), 3.80 (g, 2H), 4.98 - §.10 (m, 1H), 6.40 (d, 1), 6.70 (d, 1H),
6.90 - 7.00 (m, 2H), 7.20 (d, 2H), 7.50 (d, 2FD), 8.85 (s, 2H), 9115 (s} 1H). MS m/z: 435/437 (M+1).
[00145]  (¥)-trans-4-{Ethyl-[1-(4-methoxy-benzoyl)-2-methyl-

-tetrahiydro-quinoline-d-carhoxylic acid

W23 d-tetrahydro-quinoline-4«
carbonyl]-amino}-henzoic acid methyl ester (4)
[00146]  (+)-rrans-4-{Ethyl-[1-(4-methoxy-benzoyl)-2-methyl-12,3 d-tetrahydro-quinoline-4-
carbonyl]-amino)-benzoic acid methyl ester was made tollowing general procedure B, substituting 4-
ethylamino-benzoic acid methyl ester for ethyl-benzyl-aming. The crude 4-{cthyl-[1-(4-methoxy-
1o}
a HPLC yielded (x)-mrans-4-{ethyl-[1-
(4-methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4-carbonhyl}-amino }-benzoic acid methyl
ester. '"H-NMR (CDCly) §: 0.97 (d, 3H), 1.19 (t, 3H), 1.72 - 1,81 (m, 1H), 2.52 - 2.61 (m, 1H),3.71 -
3.78 (m, 4H), 3.89 - 3.93 (m, 2H), 3.97 (s, 3H), 5.06 - 5.12 ( ., 6.60 (d, 1H), 6.75 - 6.90 (m, 5
H),7.36 (d,2H), 7.51 (d, 2H), 7.87 (d, 2H). MS m/z: 487 (M™)
{00147}  (%)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3
acid (4-chloro-benzyl)-ethyl-amide (5)

benzoyl)-2-methyi-1,2,3,4-tetrahydro-quinoline-4-carbonyl}-a benzoic acid methyl ester was

isolated as a mixture of c¢is and trans isomers. Purification v

-tetrahydro-quinoline-4-carboxylic

[00148]  (2)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4+tetrahydro-quinoline-4-carboxylic
acid (d-chloro-benzylj-ethyl-amide was made following general procedure B, substituting N-ethyl-4-
ixture of rotamers) 8: 1.07 - 1.28 (im,
52 (m, 2H), 3.75 (s, 3H), 4.07 -
, 12H). MS my/z: 381 (M+1).

chlorobenzylamine for ethyl-benzyl-amine. 'H-NMR (CDCls,
6H), 1.83 (ddd, 0.4H), 2.03 (ddd, 0.6H), 2.42 - 2.64 (m, 1H), 3{39 -
4.28 (I_n, 1H),4.50 - 4,72 (i, 2H), 4.99 - 5.20 (m, 1H), 6.49 - 753 (
[00149] (2)-trans-1-(4-Methoxy-henzoyl)-2-methyl-1,2,3,
acid benzylamide (8)

-tetrahydro-quinoline-4-carboxylic

[00150]  (+)-rrans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3 4tetrahydro-quinoline-4-carboxylic

acid benzylamide was made following general procedure B| substituting benzylarmne for cthyl-
benzyl-amine. The crude product was isolated as a mixture of cis and rrans isomers. Purification by
HPLC vyielded (&)-trans-1-(4-methoxy-benzoyl)-2-methyl-1,2|3 4-tetrahydro-quinoline-4-carboxylic
acid benzylamide. H-NMR (CDCLY 8: 120 ¢d, 310, 1.81 (ddd, 1HDL 2.75 - 2.86 (m. [HD), 3.70 - 3.78
(m, 41, 4.34 - 4.40 (m, 2H), 4.79 - 4.88 (m, 1H), 5.85 - 5.94 {m, 1H), 6.61 - 6.67 (m. 2H), 6.75 (d.
IHY. 697 - 7.10(m. SHD. 708 - 7.24 (. 3HO. Ms nyjz =415 (M1
[00151]  (£)arans-4-(3-{4-[(4-Chloro-phenyl)-ethyl-carbamoyl]s2-methyl-3,4-dihydro-2H-

acid ethyl ester (10}
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[00152]  (¥)-trans-1-(4-Hydroxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4-carbox ylic

acid (4-chloro-phenyl)-ethyl-amide (585 mg, 1.30 mmol)\ was [dissolved in dimethylformamide (20
mlL). Potassium carbonate (1.5 g) was added, followed by|cthylrd-bromobutyrate (253 g, 1.9 mL, 13
mmol). The reaction was warmed to 90 °C and stirred under njtrogen overnight. Upon complation.
the reaction was cooled to room temperature. The solvent|layer|was decanted and concentrated. The
residue was dissolved in ethyl acetate. The residual solids in the reaction flask were washed with
ethyl acetate and the washings combined with the filtrate dthyl dcetate solution. The combined ethyl
acetate layers were washed with water (3x) and brine,| dried over sodiumn sulfate, filtered, and
concentrated to afford the crude product. The crude material was a mixture of cis and rrans isomers

due to racemization under the alkylation conditions. The mixture was purified by silica gel

chromatography (ethyl acetate / hexanes gradient) to afford ipure (2)-trans-4-(4-{4-{(4-chloro-phenyl)-
ethyl-carbamoyl]-2-methyl-3 4-dihydro-2H-quinoline-1 -carbonyl} -phenoxy)-butyric acid ethyl ester
as a foam (88%) and pure (&)-cis-4-(4-{4-[(4-Chlogo-phenyl)-ethyl-carbamoyl]-2-methyl-3 4~
dihydro-2H-quinoline-1-carbonyl }-phenoxy)-butyric acid ethyl ester. Data for the trans isomer: 'H-
NMR (CDCly) 8: 0.97 (d, 3H), 1.13 (t, 3H), 1.24 (t, 3H), 1.73 (ddd, 1H), 2.01 - 2.14 (i, 2H), 2.41 -
2.59 (m, 3H), 3.61 - 4.00 (m, 5H), 4.06 - 4.18 (m, 2H), 5.01 - 5.14 (m, 1H), 6.44 (d, 1H), 6.68 - 6.84
(m, 4H), 6.89 (dd, [H), 7.16 - 7.27 (m, 2H), 7.42 - 7.51 (m,
[00153]  (x)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic
acid (4-chloro-3-trifluoromethyl-phenyl)-ethyl-amide (11
[00154]  (x)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-d-carboxylic
acid (4-chloro-3-trifluoromethyl-phenyl)-ethyl-amide was| made following general procedure B,
substituting ethyl-(4-chloro-3-trifluoromethyl-phenyl)-aming for ethyl-benzyl-amine. The crude 1-(4-
methoxy-benzoyl)-Z—methyl-l,2,3,4-tetrahydro—quinoline-4- arboxylic acid {4-chloro-3-
trifluoromethyl-phenyl)-ethyl-amide was isolated as a mixture of |cis and trans isomers. Purification
via HPLC yielded (&)-trans-1-(4-methoxy-benzoyl)2-methyl-1,2,3 4-tetrahydro-quinoline-4-
carboxylic acid (4-chloro-3-trifluoromethyl-phenyl)-ethyl-amide. |'"H-NMR (CDCls) 8: 1.02 (d, 3H),
1.13 {t, 3H), 1.64 - 1.72 (m, 1H), 2.58 - 2.67 (m, 1H), 3.59|- 3.69 (m, 1H), 3.76 (s, 3H), 3.85 - 3.97
(m, ZH). 5.02 - 5.12 (m, 1H), 6.49 (d, 1H), 6.60 - 6.62 (m, 1), 6.75 (d, 2H), 6.80 - 6.89 (m, 2H). 7.39
(dd, 1H). 7.46 - 7.51 (m, 3H), 7.64 (d. 1H). MS m/z: 531 (M1), 532 (M+2),

[00135]  (&)-trans-1-(4-Methoxy-benzoy|)-2-methyl-1,2,3,d-tetrahydro-quinoline-4-carboxylic
acid ethyl-m-tolyl-umide (12)
[00136]  (%)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3|d-tettahydro-quinoline-4-carboxylic
acid ethyl-m-tolyl-amide was made following general procedure B, substituting cthylon-tolyl-amine
for ethyl-benzyl-amine. The crude 1-(d4-methoxy-benzovl)-2-methyl-1.2.34 terahydro-quinoline-4-
carboxylic acid ethyl-m-tolyl-amide was isvlated as o mixtuge of ¢iy and rrans isomers. Purification

via  HPLC  wielded  (#)-rrans-1-(d-methoxy-benzoyl)-P-methyl-1,2,3 d-tetrahydro-quinoline-+4-
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carboxylic acid ethyl-m-tolyl-amide. 'H-NMR (CDCl,) 8: 096 (d, 3H), 1.15 (t, 3H), 1.74 - 1.82 (m,
1H). 2.53 (s, 3H), 2.50 - 2.59 (m, 1H), 3.68 - 3.77 (m, 4H), 3.85 - 3.91 (m, 2H), 5.07 - 5.13 (m, 1 H),
644 (d, 1H), 6.78 - 6.93 (m, 5H), 7.08 (bs, 211), 7.22 (d, 2H), 751 - 7.54 (m, 2H). MS m/z: 444
(M+1).
[00157]  ¢)-frans-4-(4-{4-[(4-Chlora-phenyl)-ethyl-carbpmoyl]-2-methyi-3,4-dihydro-2H-

quinoline-1-carbonyl}-phenoxy)-2,2-dimethyl-acetic acid | (13) |and (%)-cis-4-(4-{4-[(4-Chloro-

phenyl)-ethyl-carbamoyl}-2-methyl-3,4-dihydro-2H-quineline-14carbonyl }-phenoxy)-2,2-
dimethyl-acetic acid (39)
[00158]  (%)-trans-4-(4-{4-[(4-Chloro-phenyl)-ethyl-carbarhoyl]-2-methyl-3,4-dihydro-2H-
quinoline-1-carbonyl }-phenoxy)-2,2-dimethyl-acetic acid wasi made following the procedures forthe
synthesis of ()-rrans-4-(4-{ 4-((4-chloro-phenyl)-ethyl-carbamoyl]-2-methyl-3,4-dihydro-2H-
quinoline-1-carbonyl)-phenoxy)-butyric acid from (+)-rrans-14(4-hydroxy-benzoyl)-2-methyl-1,2,3 4-
tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-ethylbamide. Ethyl-2-bromoisobutyrate was
substituted for ethyl-4-bromobutyrate. '"H-NMR (CDCl3) §: 0.97 (d, 3H), 1.12 (t, 3H), 1.54 (s, 3H),
1.56 (s, 3H), 1.67 - 1.75 (m, 1H), 2.47 - 2.58 (m, 1H), 3.57 - 3{73 (m, lH), 3.76 - 3.90 (m, 2H), 5.06 -
5.11 (m, 1H), 6.42 (d, 1H), 6.73 - 6.92 (m, SH), 7.19 - 7.28 {m, 2H), 7.46 (d, 4H). Cis: 'H-NMR
(CDCly) 6: 1.15(d,3 H), 1.24 (t, 3 H), 1.53 (s, 3 H), 1.55 (5, 3 H), 1.63 - 1.76 (m, | H), 2.47 ~2.58
(m, 1 H), 3.29 ~3.34 (m, 1 H), 3.74 ~ 3.87 (m, 1 H), 3.97 - 414 (m, 1 H), 6.38 (d, 1 H), 656 - 6.61
(m, 2 H), 6.85 - 6.96 (1, 1 H), 7.07 - 7.21 (m, 5 H), 7.32 (d, 3 H). M$ m/z: 536 (M+1).

[00159] (x)-cis and (&)-trans-1-(4-Methoxy-benzoyl)-2/4-dimethyl-1,2,3 4-tetrahydro-
quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide (]14)
[00160] A round bottom flask was charged with 1-(
tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-ethy

-methoxy-benzoyl)-2-methyl-1,2.3,4-
-amide in anhydrous THF (10.0 ml)
under an argon atmosphere. Into the reaction was added lithium hexamethyldisilazide (2.10 mL of a
IM THF solution) via syringe. The reaction was stirred at rogm temperature for 30 minutes. Next,
methyl iodide (0.44 mL, 7.1 mmol) was added and the reactipn stitred at room temperature for an
additional 18 hours. The rcaction mixture was diluted with watpr (10, mL), transferred to a separatory
funnel, and extracted with ethyl acetate (3 x 30 mL). The combined ¢rganic laycrs were washed with
brine (1 x 70 mL). dried over magnesium sulfate, and filtered. The filtrate was concentrated in vacro
quinoline-4-carboxvlic acid (d-chlero-phenyvl-ethvl-amide as o vellopr solid (309 mg) containing |-
(4-methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-d-carboxylic  acid  (+-chloro-phenyl)-
ethyl-amide. MS m/z: 477 (M+1).
[00161] (&) -trans-1-(4-Methoxy-benzoyh)-2-methyl-1,2 3, ditetrahyvdro-quinoline-4-carboxylic

acid ethyl-{4-isopropyl-phenyl)-amide (13)
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[00162]  (x)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,

acid ethyl-(4-isopropyl-phenyl)-amide was made following general
isopropyl-phenyl)-amine for ethyl-benzyl-amine. The trude

1.2,3,4-tetrahydro-quinoline-4-carboxylic acid ethyl-(4-isopropyly

mixture of ¢is and trans isomers. Purification via HFLC yie

methyl-1,2,3 4-tetrahydro-quinoline-d-carboxylic acid ethyl-(4-is
(CDCl3) 6: 096 (d, 3H), 1.15 (1, 3H), 1.28 (d, 6H), 1.72 - {.81 (
3.01 (m,1H), 3.04 - 3,73 (m, LIT), 3.75 (s, 311), .81 - 3.93 (m, 211),
6.69 - 6.91 (m, 5H), 7.17 (d, 2H), 7.32 (d, 2k, 7.52 (d, 2H). MS i

[00163]

quinoline-1-carbonyl}-phenoxy)-butyric acid (16) and (£){trans

carbamoyl]-2-methyl-3,4-dihydro-2H-quinoline-1-carbony
[00164]

(£)-cis-4-{4-{4-[(d~-Chloro-phenyl)-ethyl-carbamoyl]

(D)-trans-4-(4-{4-[(4-Chloro-phenyl)-cthyl-carbamoyl]

4-tetr

ded (

1}-ph

PCT/US2006/006287

ahydro-quinoline-4-carboxylic
procedure B, substituting ethyl-(4-
1-(4-methoxy-benzoyh-2-methyl-
phenyl)-amide was isolated as a
)-frans-1-(d-miethoxy-benzoyl)-2-
"H-NMR
n, 1H), 2.50 -2.59 (in, [H), 2.92 -
5.04 - 5.14 (i, 1D, 0,43 (d. 11D,
Vz: 471 (M"Y, 472 (M+1).
2-methyl-3,4-dihydro-211-
+4-(4-{d-[(4-chloro-phenyl)-ethyl-
enoxy)-butyric acid (19)
-2-methyl-3.4-dihydro-2H-

propyl-phenyl)-amide.

quinoline-1-carbonyl}-phenoxy)-butyric acid ethyl ester (520 mg, 0.923 mmol) was dissolved in

tetrahydrofuran (15 mL). A solution of lithium hydroxide (77 mg, 1.8 mmol) in water (5 mL) was

added. Ethanol was added until the reaction was homogened

to stir at room temperature overnight. The solution wa

con

us. The resulting solution was allowed

centrated to remove ethanol and

tetrahydrofuran. The resulting aqueous mixture was acidified with concentrated hydrochloric acid

until pH =1 - 2. The heterogeneous mixture was immediately extracted with ethyl acetate (2 x 75

mL). The extracts werc combined, washed with brine, dried gver sodium sulfate, filtered, and

concentrated, The residue was a mixture of cis and frans isomers.

A portion of the crude residue wag

purified by HPLC to afford pure (+)-trans-4-(4-{4-[(d-chloro-phenyl)-ethyl-carbamoyl]-2-methyl-3,4-

dihydro-2H-quinoline-1-carbonyl }-phenoxy)-butyric  acid
phenyl)-ethyl-carbamoyl]-2-methyl-3,4-dihydro-2H-quinoling

and

pure  (x)-¢is-4-(4-{4-[(4-chloro-

-1-catbonyl }-phenoxy)-butyric  acid.

The remainder of the mixture was used without further purification) in subsequent reactions. Data for

the trans isomer: 'H-NMR (CD;0D) 8: 0.97 (d, 3H), 1.12
2H), 2.47 - 2.58 (m, 3H), 3.61 - 3.99 (m, 5H), 5.02 - 5.12 (m
6.75 - 6.83 (m, 2H), 6.85 - 6.92 (m, 1H), 7.17 - 7.25 (m, 3]
(M+1).

[00163]  (#)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3
acid ethyl-(4-nitro-phenyl-amide (17)
[00166]  (x)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4

acid ethyl-(4-nitro-phenyl)-amide was made following geng

nitro-phenylj-amine for ethyl-benzyl-amine.  The crude 1

1H),
1), 7.

(4-m

t, 3H), 4.73 (ddd, 1H), 2.00 - 2.13 (m,

6.44 (d, 1H), 6.68 - 6.74 (m, 2H),
42 - 7.51 (m, 4H). MS m/z: 535

;d-tetrahy dro-quinoline-+4-carboxylic

i-tetrabydro-quinoline-4-carboxylic

ral procedure B. substituting ethv]-(4-

thoxy-benzovh-2-methvl-1.2.3.4-

tetrahydro-quinoline-t-carboxylic acid ethvl-td-nito-phenyhqamide was isoluted as a mixture of iy

and trany isomers. Purification via HPLC yielded ()-rrans-1{d-methoxy-benzovh-2-methyl-1.2,2 -
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tetrahydro-quinoline-4-carboxylic acid ethyl-(4-nitro-phenyl}-amid
3H), 1.15 (t, 3H), 1.75 - 1.83 (m, 1H), 2.48 - 2.57 (m, 1H), 3.65 -
5.05 - 5.15 (m, 1H). 6.43 (d, 1H), 6.74 - 6.81 (m, 3I1), 6.88 + 6.91
(m, 2H), 7.52 - 7.55 (m, 2H). MS mv/z: 474 (M+1).
[00167]  (x)-trans-2-Methyl-1-(3-methyl-isoxazole-3-carbony]
carboxylic acid (4-chloro-phenyl)-ethyl-amide (18)

[00168] To a 0.5 M methanolic solution of sodium methoxide

PCT/US2006/006287

e. 'M-NMR (CDCly) &: 0.96 (d,
3.77 (m, 4H), 3.83 - 3.90 (n. 2H),
(m, 210), 7.15 (d, 211), 7.26 - 7.29

)-1,2,3,4-tetrahydro-quinoline-4-

(48 mlL, 24 mmol) was added a

solution of nitroethane (1.7 mL, 24 mmol) in dimethylpcetamnide (18 ml.) under a nitrogen

atmosphere. After the mixture was cooled down to 3 °C, acetyl chl
propionate (2.4 mL, 24 nmumol) were added and the reaction mixtuy
for 20 hours. The reaction mixture was concentrated in vaeug a

ethyl acetate. The organic layer was scparated and washed with bri

oride (1.7 mL. 24 mmol) and ethyl
e was stirred at room (emperature
hd partitioned between water and

ne, dried over magnesium sulfate,

and concentrated in vacuo 1o yield an orange oil (3.7 g). The crude material was purified by flash

chromatography (10% ethyl acetate / hexanes) to provide 3-methyl
ester as white crystals (900 mg. 24%).

Hisoxazole-3-carboxylic acid ethyl

[00169] A round bottom flask with magnetic stirrer was charged with 3-methyl-isoxazole-5-

carboxylic acid ethy] ester (900 mg, 5.8 nunol) in tetrahydrpfuran (2.0 mL). To the reaction was

added a solution of sodium hydroxide (465 mg, 11.6 mmol) inf water (2 mlL), followed by methanol (4

mlL). The reaction was stirred at room temperature for 18 - 20 hours under an argon atmosphere. The

reaction was transferred to a separatory funnel and the pIl adjusted to 2 via addition of IN

hydrochlotic acid. The mixture was extracted with cthyl acetate| (3 x 35 mL) and the combined

extractions were washed with brine (1 x 50 ml), dried over magnesium sulfate, and filtered, The’

filtrate was concentrated in vacuo to yield 3-methyl-isoxazolet5-carboxylic acid as a white solid (660

mg, 90%). The solid was used without purification in the nextjreaction.

(001701 (2)-trans-2-Methyl-1-(3-methyl-isoxazole-5-carbonyl)- }|,2,3 4-tetrahydro-quinoline-4-

~carboxylic acid (4-chloro-phenyl)-ethyl-amide was made following

general procedure A, substituting

3-methyl-isoxazole-5-carbonyl chloride for 4-trifluoromethylibenzaoyl chloride. 3-Methyl-isoxazole-

5-carbonyl chloride was prepared by reaction of the preformed 3-methyl-isoxazole-3-carboxylic acid

with oxalyl chloride and dimethylformamide in methylene chlgride.

In addition, enly [ .2 equivalents

of lithium hydroxide were used in the ester hydrolysis step. The ciude Z-methyl-1-(3-methyl-

isoxazole-3-carbonvD- 1.2.3 d-tetrahvdro-guinoline---carbaavlic ac

was isolated as a mixture of ¢is and trans isomers,  Purificatic

i (deehlore-phenyh-cthyT-amide

m by silica gel chromatoyraphy

(dichloromethane / methanol gradient: 99.5/0.5 -» 99/1) yieldgd ()-trans-methyl-1-(3-methyl-

isoxazole-3-carbonyl)- 1,2, 3. 4-tetrahydro-guinohne---carboxylic  ac

(24%). "M-NMR (CDCL) 6: 102 (L 3H), L3 ¢d. 30T L4050

il (d-chloro-phenvl)-ethyl-amide

nn IH), 2225 (s, 3HD. 270 - 280
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(m, 1H), 3.40 - 3.52 (m, 1H), 3.80 (q, 2H), 4.95 - 5.10 (m, 1H). 6.35 (d, [H), 6.42 (s, {H), 6.70 (d,
1H), 6.90 (t, 1H), 7.00 (t, 1H), 7.10 (d, 2H), 7.40 (d, 2H). MS nvz: 438/440 (M-+1).

{00171}  (®)-trans-1-(4-Methoxy-benzoy))-2-methyl-1,
acid ethyl-(d-imidazol-1-yl-phenyl)-amide (20)

[00172}  (2)-trans-1-(4-Methoxy-benzoyl)-2Z-methyi-1,2

acid ethyl-(4-imidazal-1-yl-phenyl)-amide was made following general procedure B, substituting

,3,4-tetrahydro-quinoline-4-carboxylic
3,4-tetrahydro-quinoline-4-carboxylic

ethyl-(4-imidazol-1-yl-phenyl)-amine for ethyl-benzyl-amige. The crude 1-(4-methoxy-benzoyl)-2-
methyl-1,2,3,4-tetrahydro-quinaline-d-carboxylic  acid  ethyl-(4rimidazol- I-yi-phenyl)-amide  was
isolated as a mixture of ¢is and rrans isomers. Purification via HPLC yielded (+)-trans-1-(4-methoxy-
benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4-carboxylia  acid  ethyl-(4-imidazol-1-yl-phenyl)-
amide. "H-NMR (CDCly) &: 0.98 (d, 3H), 1.15 (t, 3H), 1.73|- 1.84 (m, 1H), 2.48 - 2.64 (m, 1H), 3.75
~ (bs, 4H), 3.84 - 3.98 (m, 2H), 5.00 - 5.15 (in, 1H), 6.45 (d, 1), 6.73 - 6.89 (m, S5I1), 7.24 (bs, 1H).
7.32 - 7.40 (m, 3H), 7.51 (bs, 4H), 7.91 (bs, 1H). MS mv/z: 495 (MT).
[00173]  (&)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic
acid (4-chloro-phenyl)-amide (21)
[00174]  (2)-rrans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,
acid (4-chloro-phenyl}-amide was prepared following
chloroaniline for ethyl-benzyl-amine. ‘H-NMR (CDCl) 8:
(ddd, 1H), 3.73 (s, 3H), 3.82 (dd, 1H), 4.83 - 4.95 (m, 1H),
7.13 (Iﬁ, 2H), 7.14 - 7.21 (m, 2H), 7.25 - 7.31 (m, 3H), 7.36
435 (M+1).
[00175]  (%)-frans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3/4-tetrahydro-quinoline-4-carboxylic
acid (4-chloro-3-methyl-phenyl)-ethyl-amide (22)

-tetrahydro-quinoline-d-carboxylic

cneral procedure B, substituting 4-
1.18 (d, 3H), 1.74 - [.85 (m, 1H), 2.87
.61 - .67 (m, 2H), 6.76 (d, 1H), 6,99 -
- 7:43 (m, 2H), 7.87 (s, 1HD. MS nvz:

[00176]  (£)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3 4l tetralydro-quinoline-4-carboxylic

acid (4-chloro-3-methyl-phenyl)-ethyl-amide was made following general procedure B, substituting
ethyl-(4-chloro-3-methyl-phenyl)-amine for ethyl-benzyl-amine. The crude 1-(4-methoxy-benzoyl)-
2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-chloro-3-methyl-phenyl)-cthyl-amide was
isolated as a mixture of cis and trans isomers. Purification via HPLC \yielded (2)-trans-1-(4-methoxy-
benzovl)-2-methyl-1.2.3,4-tetrahydro-quinoline-4-carboxylic aqid - (d-chloro-3-methvl-phenyh-ethyl-
amide. 'H-NMR (CDCls) §; 0.99 (d, 3H), 114 (¢, 3H), 172 - 1.80 (i, 1H), 244 {5, 311). 2.50 - 2.59
{m. 1F), 3.62 - 3.73 am. 1H), 3.77 (s, 304, 3.79 - 3.92 (m, 2H), .07 - B.13 (m, L), 6,453 (d THD, 6.744
- 0.83 (m, 48), 6.58 - 6.93 (m, 1H), 7.04 - 7.06 (m, 1H), 7.13 (bs, 1H), 7.45 (d. IH), 7.52 (4. 2H). MS
m/z: 477 (M™).
100177} (2)-cis-1-(6-Methoxy-pyridine-3-carbonyD-2-methyl-1,2.3,d-tetrahydra-quinaeline-4-

carboxylic acid (4-chloro-phenyl)-ethyl-nmide (23)
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[00178] Same procedure as for the preparation of (+)-trans-1-(G-methoxy-pyridine-3-carbonyl)-2-
methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-cl{loro—1 henyl)-ethyl-amide.  Purification
via HPLC afforded (+)-cis-1-(6-methoxy-pyridine-3-carbony))-2-miethyl-1,2.3 4~ (etrahydro-quinoline-
4-carboxylic acid (4-chloro-phenyl)-ethyl-amide (4%). 'H-NMR (CDCL) §: 1.10 (d, 3H), 1.25 (1,
3H), 1.70 - 1.80 (i, 1H), 2.45 - 2.55 (i, 1H), 3.30 - 3.40 (dd, IH), 3.75 - 3.85 (m, 1H), 3.90 (s, 3H),
4,05 - 4.15 (m, 1H), 4.55 - 4,65 (m, [H), 6.40 (d, 1H), 6.50 (d, 1H), 6.80 (d, 1H), 7.00 (t, 1H), 7.10 -
7.20 (m, 4H), 7.35 (d, 2H), 7.70 (s, |H). MS nVz: 464/466 (M+1.).
[00179]  (%)-trans-1-(3-Methoxy-benzoyl)-2-methyl-1,2,3.4-1e
acid (d4-chloro-phenyl)-ethyl-amide (24)
[00180] (#)-rrans-1-(3-Methoxy-benzoyl)-2-methyl-1,2,3,

rahydro-quinoline-4-carboxylic

-letrahydro-quinoline-4-carboxylic
acid (4-chloro-phenyl)-cthyl-amide was made following genetal pracedure A, substituting 3-methoxy-
benzoyl chloride for 4-trifluoromethyl-benzoyl chloride. The lcrude|1-(3-methoxy-benzoyl)-2-methyl-
12,3 4-letrahydro-quinoline-d-carboxylic acid {(4-chloro-phenyl)-ethyl-amide was isolated as a
mixture of cis and trans isomers. Purification via HPLC yielded (#)-trans-1-(3-methoxy-benzoyl)-2-
methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-chjoro-phenyl)-ethyl-amide (24%). 'H-
NMR (CDCl;) &: 0.96 (d, 3H), 1.13 (t, 3H), 1.71 - 1.80 (m, 1H), 2.45 - 2.56 (m, 1H), 3.58 - 3.65 (m,

< 1H), 3.67 (s, 3H), 3.77 - 3.93 (m, 2H), 498 - 5.10 (m, 1H), 6.44 -6.52 (d, 1H), 6.70 - 6.74 (d, 1H),
6.76 - 6.91 (m, 3H), 7.06 - 7.15 (m, 4H). 7.21 (s, 1H), 7.41 - 749 (d}2H). MS m/z: 463 (M+1).
[00181] (x)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3
acid (3,4-dichloro-phenyl)-ethyl-amide (25)

[00182] ()-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,

acid (3,4-dichloro-phenyl)-ethyl-amide was made following general procedure B, substituting ethyl-

4-tetrahydro-quinoline-4-carboxylic

-tetr ydro;quinoline~4—cm‘boxy1ic

(3,4-dichloro-phenyl)-amine for ethyl-benzyl-amine. The crude 1-(4-methoxy-benzoyl)-2-methyl-
1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (3,4-dichloro-phenyl)-ethyl-amide was isolated as a
mixture of cis and rrans isomers. Purification via HPLC yielded (&)-trans-1-(4-methoxy-benzoyl)-2-
methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (3,4-dichlorg-phenyl)-ethyl-amide. 'H-NMR
(CDCly) §: 1.01 (d, 3H), 113 (, 3H), 1.70 - 1.79 (m, 1H}, 2.51 - 2|61 (m, 1H), 3.59 - 3.70 (m, LII),
3.76 (s, 3H), 3.79 - 3.92 (m, 2H), 5.06 - 5.13 (m, 1H), 6.47 (d, 1H), 6.74 - 6.92 (m, SH), 7.13 (dd,
1H), 7.37 (d, 1H), 7.49(d, 2HD, 7.530 (d, 1H). MS nvz: 497 (M#1). 499 (M+3).

[00183]  (®)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3 d-tetrphiydro-quinoline-d-carboxylic
acid diethylamide (26)
[00184]  (»)-rrans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,41etralydro-quinoline-4-carboxvlic
tituting diethvlamine for ethyl-

JITD, 251 (ddd, 1H)Y, 3.38 - 3.53
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(m, 4H), 4.15 (dd, 1H), 5.06 - 5.17 (m, 1H), 6.49 (d, IH),
7.03 (in, 2H), 7.45 - 7.50 (m, 2H). MS mvz: 381 (M+1).

70 - 6.75 (m, 2H), 6.82 (ddd, 1H), 6.90 -

[00185]  (#)-frans-1-(2-Methoxy-benzoyl)-2-methyl-1,2,3,d-tetrahydro-quinoline-4-carboxylic
acid (4-chloro-phenyl)-cthyl-amide (27)
[00186]  (x)-rrans-1-(2-Methoxy-benzoyl)-2-methyl-1,2,3 4-tettahydro-quinoline-4-carboxylic
acid (4-chloro-phenyl)-ethyl-amide was made following general procedure A, substituting 2-methoxy-
benzoyl chloride for 4 -trifluoromethyl-benzoyl chloride. The crude 1-(2-methoxy-benzoyl)-2-methyl-
1,2,3 d-tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide was isolated as a
mixture of cis and trans isomers. Purification via HPLC yiglded (%)-1rans-1-(2-methoxy-benzoyl)-2-
methyl-1,2,3 d-tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide (12%). MS
m/z: 463 (M+1).
(00187]  (%)-cis-1-[4-(3-Carbamoyl-propoxy)-benzoyl]-2-methyl-1,2,3,4-tetrahydro-quinoline-
4-carboxylic acid (4-chloro-phenyl)-ethyl-amide (28) and|(x)-trans-1-[4-(3-carbamoyl-propoxy)-
benzoyl]-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide
(31)
[00188] A mixture of (¥)-cis and srans-4-(4-(4-[(4-chioro-phenyl)-ethyl-carbamoyl]-2-methyl-
3 4-dihydro-ZH-quinoline-1-carbonyl }-phenoxy)-butyric acid (293 Img, 0.348 mmol) was dissolved in
dimethylformamide (5 mL). Hydroxybenzotriazole (111 mg 0.82)mmol) and diisopropylethylamine
(283 mg, 382 uL, 2.19 mmol) were added. To the |resulting reaction was added O-(-7-
azabenzotriazol-1-yl)-N,N,N',N’-tetramethyluronium hexaflugrophosphate (313 mg, 0.82 mmol). The
reaction was allowed to stir at room temperature for 5 minutds and|ammonium chloride (60 mg, 1.07
mmol) was added. The reaction was stirred at room temperature |overnight.  Upon comipletion, the
mixture was concentrated in vacuo. The resulting residue wds dissolved in ethyl acetate and washed
twice with water. The extracts were washed with saturated aquequs sodium bicarbonate and brine,
dried over sodijum sulfate, filtered, and concentrated. The ¢rude [residue was a mixture of cis and
trans isomers. Purification via silica gel chromatography (methylene chloride / methanol gradient)
afforded pure (&)-trans-1-[4-(3-carbamoyl-propoxy)-benzoyl]-2-methyl-1,2,3 4-tetrahydro-quinoline-
4-carboxylic acid (4-chloro-phenyl)-ethyl-amide (86%) as well as pure (%)-cis-1-[4-(3-carbamoyl-
propoxy)-benzoyl]-2-methyl-1.2,3 4-tetrahvdro-quinoline-4-cqrboxylic acid (d-chlora-phenyh) -ethyvl-
amide. Data for the rrans tsomer:  'H-NMR (CDCls) 8: 0.97 (d, BEHD, 1.11 o, 310, 172 (ddd, 11D,
2.03 - 2,13 (my, 20D, 234 - 241 (o, 20, 252 (dddl THDY 3
3.91 - 3.97 (m, 2H), 5.00 - 5.10 (m, 11, 5.47 (brs, 1H), 5.72 (br s, }I), 6.44 (d, 1), 6.68 - 6.82 (m,
411), 6.88 (dd, 1H), 7.16 - 7.22 (m, 2H), 7.43 - 7.50 (m, 4H). MS m/p: 534 (M+1).

LOOI §9]  (®-trans-(3-Diethylamino-pyrazol-1-yD-{1-(4-mjethoy

73 0 LD 377 - 3.89 om, 2H,

-henzoyl)-2-methyl-1,2.3,4-

tetrabydro-quinoliu-4-ylJ-methanone (29)




W0 2006/091674 PCT/US2006/006287

[00190]  ()-trans-(3-Diethylamino-pyrazol-1-yD)-[1-(4-methoxy-benzoyl)-2-methyl-1,2,3,4-
tetrahydro-quinolin-4-yl}-methanone was prepared following gencral procedure B, substituting &, N-
diethyl-1H-pyrazol-3-amine for ethyl-benzyl-amine. Purificdtion by HPLC yielded pure (z)-trans-(3-
diethylamino-pyrazol-1-yl)-{1-(4-methoxy-benzoyl)-2-methiyl-1,2,3 4-tetrahydro-quinolin-4-yl]-
methanone. 'H-NMR (CDCl3) &: 1.15 - [.31 (m, 91I), 2.06 (ddd, 1F1), 2.75 - 2.86 (i, 110), 3.33 -
3.43 (m, 4H), 3.74 (s, 3H), 5.00 - 5.13 (i, 2H), 5.96 (d, 1H), 6.50 1 6.56 {m, 1H), 6.67 - 6.73 (m, 2H),
6.87 (ddd, 1H), 6.97 (ddd, 1), 7.28 (dd, 1H), 7.37 - 7.44 ((m, 2H), 8.05 (d, 1H). MS m/z = 447
(M+L),
[00191]  (%)-trans-1-(6-Methoxy-pyridine-3-carbonyl)~2tmethyl-1,2,3,4-tetrahydro-quinoline-
4-carboxylic acid (4-chloro-phenyl)-ethyl-amide (30)
[00192] A round bottom flask with magnetic stirrer was charged with cis-2-methyl-1,2,3 4~
tetrahydro-quinoline-4-carboxylic acid methyl ester (400 mg,|1.95 mmol) in methylene chloride (4.00
mlL) under a nitrogen atmosphere. Into the reaction was added 6-chloronicotinoyl chloride (480 mg,
2.73 mmol) and N,N-diisopropylethylamine (0.95 mlL, 5.46/mmol) via syringe. The reaction was
stirred at room temperature for 18 - 20 hours. The reactiof was transferred to a separatory funnel
containing a saturated sodjum bicarbonate solution (15 mL), then diluted with methylene chloride (15
mL) and shaken vigorously. The resulting organic layer was separated, washed with brine (1 x 20
mL), dried over magnesium sulfate, and filtered. The filtrate| was concentrated in vacuo to afford an
orange residue (800 mg). The residue was purified via flash chromatography (I % methanol /
methylene chloride) to  yield cis-1-(6-chloro-pyridine-3-carbouyl)-2-methyl-1,2,3,4-tetrahydro-
quinoline-4-carboxylic acid methyl ester as a yellow solid (630 mg, 94%).
[00193]) To =a solution of cis-1-(6-chloro-pyridine-3-carbonyl)-2-methyl-1,2,3,4-tetrahydro-
quinoline-4-carboxylic acid methy!l ester (620 mg, 1.8 mmol}|in ethylene glycol dimethyl ether (6.00
mL) was added at 0 °C a 5M solution of sodium methoxide in mel(hanol (3.3 mL, 16.2 mmol). The
reaction mixture was stirred at room temperature for 20 hours, The reaction mixture was acidified to
pH 1 by addition of aqueous 1N hydrochloric acid and extracted with ethyl acetate. The organic layer
was washed with brine, dried over magnesium sulfate, and filtered,| The filtrate was concentrated in
vacuo  to  yield  1-(6-methoxy-pyridine-3-carbonyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4-
carboxylic acid (190 mg. 32%).
{00194] A round bottoin flask with magnetic surrer was ¢harged with 1-(0-pethoxy-pyridine-3-
carbonyly-2-methyl-1.2,3 A4-wtrahvdro-quinoline-t-carboxvlic god (190 mp, 058 mmob in anhyvidrons
pyridine (1.5 mL). To the reaction was added N-ethyl-p-chlorganiline (185 mg, 1.19 mmol), followed
by EDCI (156 mg, 0.82 mmol). The reaction was stirred|at fopm temperature under an argon
atmosphere for 18 - 20 hours. The reaction was poured into water|and extracted with cthyl acetale.
The organic layer was washed with brine, dried over magnesinm sulfate, and filtered. The filtrate was

concentrated i1 vacie o alford a yellow oil (350 mg). The crpde muterial was purified via silicn gel
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chromatography (I % methanol / methylene chloride) fo
methoxy-pyridine-3-carbonyl)-2-methyl-1,2,3 4-tetrahydro-
phenyl)-ethyl-amide (14%). 'H-NMR (CDCl,) & 1.05 (d, ]
- 2.60 (m, 1H), 3.60 - 3.70 (m, 1H), 3.80 (q, 2H), 3.95 (s, 3]
(d, 1H), 6.75 (d, 1H), 6.85 - 7.00 (m, 2H), 7.20 (m, 2H), 7.
m/z: 464/466 (M+1).

[00195]  (2)-trans-1-(4-Hydroxy-benzoyl)-2-methyl-1,2
acid (4-chloro-phenyl)-ethyl-amide (32)
[00196]  (&)-rrans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,

acid (4-chloro-phenyl)-ethyl-amide (1.067 g, 2.30 mmol)

mL). The solution was cooled to 0 °C. Boron tribromide

via syringe. The reaction was warmed to room temperature and

boron tribromide (0.220 uL each) were added at one hour ar

one hour after the second additional aliquot of boron tribr

reaction was slowly dripped into an aqueous sodium hydroxide solution (50 mL of GM).
100 mL).

ered and concentrated. The crude residue

resulting emulsion was extracted with ethyl acetate (2 x
washed with water and brine, dried over sodium sulfate, filt
was purified by silica gel chromatography (ethyl acetate/hex
(4-hydroxy-benzoyl)-1,2,3,4-tetrahydro-quinoline-4-carboxy
(91 %). 'H-NMR (CDCl;) 8: 0.97 (d, 3H), 1.13 (t, 3H), 1
(m, 3H), 5.02 - 5.13 (m, 1H), 6.43 (d, 1H), 6.55 - 6.61 (m,

1H), 7.17 - 7.22 (1m, 2H), 7.33 - 7.39 (m, 2H), 7.43 - 7.49 (m,

[00197]  (£)-1-(4-Methoxy-benzoyl)-1,2,3,4-tetrahydro
phenyl)-ethyl-amide (33)

{00198]  Step 1. (2)-1,2,3,4-Tetrahydro-quinoline-4-carb
(00199]
hydroxide solution (1 M, 10 mL). Nickel/aluminum amalg

Quinoline-4-carboxylic acid (580 mg, 3.35 mmd

hours. The heterogeneous mixture was stirred at room tem
the reaction was filtered through Celite® and washed with ¢
was adjusted with concentrated hydrochloric acid to «4-5. §
aqueous layer was saturated. The ethyl acetate laver was sg|
with ethyl acetate. The extracts were combined, washed
sulfate, filtered, and concentrated. 1,2,3 4-Tetrahydro-quin
further purification (389 mg, 66%). "H-NMR (CDCls) &:
3.23 - 334 Om, VHD, 339 - 3.49 G, 1ED, 3.79 (dd, 1H), 6.
7.17 (d, 1H). MS mvz: 178 (M+1).
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by HPLC to yield (#)-trans-1-(6-
(4-chloro-
13 (t, 3H), 1.65 - 1.75 (m, 1H), 2.30
2-5.10 (m, 1H), 6.50 (d, 1H), 6.60
2H), 7.75 (d,1H), 8.40 (s, 1H). MS

ine-4-carboxylic  acid

tetrahydro-quinoline-d-carboxylic

rahydro-quinoline-4-carboxylic

issolved in methylene chloride (20
g, 0436 mL, 4.6]1 mmol) was added
stirred. Two additional aliquots of
hours. The reaction was stirred for
was added. Upon completion, the
The

The extracts were combined,

gradient) to afford pure (2)-trans-1-
cid  (4-chloro-phenyl)-ethyl-amide
d. 1H), 2.51 (ddd, 1H), 3.64 - 3.90
5.77 - 6.84 (m, 2H), 6.85 - 6.93 (m,
MS mv/z: 477 (M+1).

oline-4-carboxylic acid (4-chloro-

acid.

5 dissolved in an aqueous potassiuim
@) was added in portions over 1.5
re for 48 hours. Upon completion,
etate. Tha pll of the aqueous layer
odium chioride was added until the
d. The aqueons phine wis extracied

minimal brine, dried over sodium

nline-4-carboxylic acid was used withont

2,08 (m. 1H), 2.22 - 2.37 (. U1,

IHY, 6.69 (dd. 111, 7.07 (dd, 1H).

~
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[002001  Step 2. (+)-1-(4-Methoxy-benzoy!)- 1,2,3 4-tetrahgydro-quinoline-4-carboxylic acid,
[00201] 1,2,3,4-Tetrahydro-quinoline-4-carboxylic acid (305 mg, 1.89 mmol) was dissolved in
anhydrous tetrahydrofuran (10 mL). Anisoyl chloride (644 mg, 3.78 mmol) was added followed by
diisopropylethylamine (733 mg, 1.01 ml., 15.67 mmol). The reaction was stirred at room temperature
for 7 days. The rmuxture was concentrated and partitioned between ¢hloroform and sodium hydroxide
(1 M, aqueous). The chloroform extract was set aside. The aqueous phase was acidified with
concentrated hydrochloric acid (pH = 3-4). The aqueous phage was| then extracted with ethyl acetate
(three tirnes). The combined extracts were washed with brine, \dried lover sodium sulfate, filtered, and
concentrated. The crude product was used without turther punfication. MS m/z: 312 (M+1).
[00202] Step 3. (%)-1-(4-Methoxy-benzoyl)-1,2,3 4-tetralydro-
chloro-phenyl)-ethyl-amide.

[00203]  1-(4-Methoxy-benzoyl)-1,2,3 4-tetrahydro-quinoline-4-carboxylic acid (approx. 147

uinoline-4-catboxylic acid (4-

mmol) was suspended in methylene chloride (10 mL) to which one drop of dimethylformamide was
added. Oxalyl chloride (375 mg, 275 ul, 2.95 mmol) wag added. Vigorous bubbling ensued,
followed by dissolution of the starting material. After stirring for 4 hours at room temperature, the
yellow solution was concentrated and azeotroped with toluene o remove excess oxalyl chloride. The
resulting acid chloride solution was dissolved in methylene chlgride (10 mL). Diisopropylethylamine
(569 mg, 768 uL, 4.41 mmol) was added, followed by 4-chlora-N-ethylaniline (457 mg. 2.93 mmol).
The mixture was stirred at room temperature overnight. The reaction was poured into cthyl acetate
and washed with water and brine. The combined organics were dried over sodium sulfate, filtered
and concentrated. The crude residuc was purified by silica|gel chromatography (ethyl acetate /
hexanes gradient) to afford (+)-1-(4-methoxy-benzoyly-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid
(4-chloro-phenyl)-ethyl-amide (193 mg) as a foam. 'H-NMR (QDCl;) 8: 1.17 (1, 3H), 2.06 - 2.26 (m,
2H), 3.57 - 3,70 (m, 2H), 3.73 - 3.87 (m, 5H), 4.02 (dd, 1H), 6,52 (d| 1H), 6.66 - 6.74 (m, 2H), 6.84
(ddd, 1H), 6.93 - 7.06 (m, 2H), 7.17 - 7.24 (m, 2H), 7.37 - 7.43 ( . MS m/z: 449 (M+1).

[00204]  (v)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4itetrahydro-quinoline-4-carboxylic
acid ethyl-(4-ethyl-phenyl)-amide (34)
[00205] (L)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3 4-tetrah

acid ethyl-(4-cthyl-phenyl)-amide was prepared following gencrpl procedure B. substituting athyl-(4-

ro-quinoline-4-carboxylic
¢thyl-phenylj-antine for ethyl-benzyl-anine. TH-NMR (CDCl3) 8: 0.95 (d, 3H), 113 {t. 31D, 1.26 (4,
3H), 1.76 {ddd. 1), 2.32 (ddd. 1H), 2.69 (q, 2Hy, 3.65 - 3.77 {m, 4
5.13 (mm, 1H), 6.42 (d, 1H), 6.70 - 6.91 (m, SH), 7.13 - 7.19 (m,
(m, 2I0). MS m/z: 457 (M+1).

). 3.80 - 3.92 . 2HY, 5.02 -

1.25 732 (m, 2H), 7.47 - 7.55

[00206]  (x)-Irans-1-(3-Methoxy-benzoyl)-2-methy]-1,2,3 4-letralvdro-quinoline-d-carboxylic

acid ethyl-(3-methyl-isoxazol-3-y)-amide (35)

= o
R
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[00207]  (%)-trans-1-(d-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic
acid ethyl-(5-methyl-isoxazol-3-yl)-amide was prepared following general procedure B, substituting
N-ethyl-5-methylisoxazol-3-amine for cthyl-benzyl-amine.| The crude product was isolated as a
mixture of cis and rrans isomers. Purification by HPLC yielded {(#)-truns-1-(d-methoxy-benzoyl)-2-
methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid ethyl-(5-methyl-isoxazol-3-yl)-amide.  'H-
NMR (CDCly) & 1.04 - 1.30 (i, GH), 1.84 - 1.98 (m, 11T), 245 (br 5, 3H), 2.54 - 2.65 (in, 1H), 3.64 -
3.85 (m, 5H), 430 (dd, 1H), 4.99 - 5.13 (m, 1H), 596 (br ¢, 1H),/6.49 (d, 1H), 6.70 ~ 6.77 {m, 2H),
6.83 (br dd, 1H), 6.87 - 7.03 (m, 2H), 7.42 - 7.50 (m, 2H). =434 (M+1).
[00208] (¥)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic
acid methyl-phenyl-amide (36)
[00209]  (2)-rrans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3|4-tetrahydro-quinoline-4-carboxvlic
acid methyl-phenyl-amidc was made following general proceflure B, substituting N-methyl-aniline for
ethyl-benzyl-amine.  The crude 1-(4-methoxy-benzoyl)-2-methyl-1,2,34-tetrahydro-quinoline-4-
carboxylic acid methyl-phenyl-amide was isolated as a mixture of ¢is and trans isomers. Purification
via HPLC yielded (&)-trans-1-(4-methoxy-benzoyl)-
~ carboxylic acid methyl-phenyl-amide. '"H-NMR (CDCls) 8:
2.60 (m, 1H), 3.34 (s, 3H), 3.77 (s, 3H), 3.92 - 3.98 (m, 1H), 5.07 - 5.12 (m, 1H), 6.44 (d, 1H), 6.75 -
6.92 (m, 5H), 7.29 - 7.39 (m, 2H), 7.38 - 7.54 (m, 5H). MS myz: 415 (M™).
[00210] (&)-trans-1-(4-Methoxy-benzoyl)-2-methyi-1,2,3,4-tetrahydro-quinoline-4-carboxylic
acid (3-chloro-4-methyl-phenyl)-ethyl-amide (37)
[00211]  (&)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,
acid (3~chloro-4-methyi-phenyl)-ethyl-amide was made foll

-methyl-1,2.3 4-tetrahydro-quinoline-4-
296 (d, 3H), 1.75 - 1.83 (m, 1H), 2.51 -

-tetrahydro-quinoline-4-carboxylic

ing |general procedure B. substituting
ethyl-(3-chloro-4-methyl-phenyl)-amine for ethyl-benzyl-amipe. The crude 1-(4-methoxy-benzoyl)-
2-methyl-1,2,3 4-tetrahydro-quinoline-4-carboxylic acid (3-chloro-4-methyl-phenyl)-ethyl-amide was
isolated as a mixture of cis and zrans isomers. Purification via HPLC yielded (x)-rrans-1-(4-methoxy-
benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid {3-chloro-4-methyl-phenyl)-ethyl-
amide. "H-NMR (CDCly) 8: 0.99 (d, 3H), 1.14 (t, 3H), 1.74 1 1,82 (m, 1H), 2.44 (s, 3I), 2.49 - 2.59
{m, 1H), 3.65 - 3.72 (m, 1H), 3.77 (s, 3H), 3.80 - 3.92 (m, 2H)} 5.00|- 5.15 (m, 1H), 6.45 (d, 1H), 6.75
- 6.84 (m. 4H). 6.89 - 6.94 (m, 1H), 7.07 (dd. 1H). 7.26 - 7.30 (m, |21, 7.53 (d. 2H). MS mvz 477
(MM
[00212]  (=p-trans-1-(4-Methoxy-benzoyD-2-methyl-1,2, 3 H-tetnahy dro-cuuinoline-4-carboyylic
acid amide (38)
[00213]  (x)-trans-1-(4-Methoxv-benzoy))-2-methyl-1.2.3 dltetrahvdro-quinoline-4-carhoxylic

acid amide was prepared following general procedure BLsubstituting ammonia in dioxane for cthyl-

benzyl-amine. H-NMR (CD;0D) 61 1.20 (4. 3H), 1.81 (ddd, [HH). 2.78 (ddd, [H). 3.77 (s, 311y, 3.87
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(dd, 1H), 4.90 - 4.98 (m, 1), 6.55 (d, 1I0), 6.74 - 6.83 (m, 2i1), G
(d, 1H), 7.36 - 741 (m, 2H). MS m/z = 325 (M+1).
[00214]  (%)-frans-1-(d-Dimethylamino-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-

04 (ddd, 111), 7.09 (ddd, 111), 7.33

carboxylic acid (4-chloro-phenyl)-ethyl-amide (40)
[00215]  (v)-trans-1-(4-Dimethylamino-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoling-4-
carboxylic acid (4-chloro-phenyl)-ethyl-amide was made following| general procedure A, substituting
4-dimethylamino-benzoyl chloride for 4-trifluoromethyl-tienzoyl chloride.  The crude 1-(d-
dimethylamino-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoling-4-carboxylic acid (4-chloro-phenyl)-
ethyl-amide was isolated as a mixture of ¢is and rrans isomefs. Purification via HPLC vielded (z)-
trans-1-(4-dimethylamino-benzoyl)-2-methyl-1,2,3 4-letrahydio-quinoline-4-carboxylic  acid ~ (4-
chloro-phenyl)-ethyl-amide (54%). 'H-NMR (CDCly) &: 0.9¢ (d, 3H), 1.13 (t, 3H), 1.71 - 1.80 (m,
1H), 2.45 - 2.56 (1H, m), 2.93 (s, 6H), 3.64 - 3.93 (m, 3I0), 4.98 - 510 (m, 1H), 6.50 - 6.59 (m, 3H),
6.78 - 6.90 (m, 3H), 7.19 - 7.23 (m, 2H), 7.41 - 7.49 (m, 4H). MS m/fz: 476 (M+1).
[00216]  (#)-frans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3 d-tetrahydro-quinoline-4-carboxylic
acid ethyl-(1H-indol-4-yl)-amide (41)
(00217]  (»)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4+tetrallydro-quinoline-4-carboxylic
~acid ethyl-(1H-indol-4-yl)-amide was prepared following gendral procedure B, substituting N-ethyl-
1H-indol-4-amine for ethyl-benzyl-amine. 'H-NMR (CDCl,) 8! 0.93|(d, 3H), 1.17 (t, 3H). 1.50 - 1.60
{(m, 1H), 2.50 - 2.59 (m, 1H), 3.60 -3.70 (m, 1H), 3.74 (s, 3H}, 3.78 - 3.92 (m, 2H), 5.00 - 5.14 (m,
1H), 6.40 - 6.50 (m, 1H), 6.59 - 6.63 (m, 1H), 6.70 - 7.10 (m, 6H), 7.20 - 7.30 (m, 2H), 7.40 - 7.46 (m,
1H), 7.52 - 7.61 (m, 2H), 9.12 (br s,1H). MS m/z: 463 (M+1), 469 (M+2)
[00218]  (&)-rans-1-(Benzo[blthiophene-2-carbonyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-
carboxylic acid (4-chloro-phenyl)-ethyl-amide (42)
[00219]  (%)-trans-1-(Benzo[blthiophene-2-carbonyl)-2-methyl-1,

carboxylic acid (4-chloro-phenyl)-ethyl-amide was made following general procedure A, substituting

3 4-tetrahydro-quinoline-4-

benzo[b]thiophene-~2-carbonyl chloride for 4-trifluoromethyl-bepzoyl chlorided. Benzo(b]thiophene-
2-carbony] chloride was prepared by reaction of thianaphthene-2-cartboxylic acid with oxalyl chloride
and dimethylformamide in methylene chloride. The crude |1-(benzo[b]thiophene-2-carbonyl)-2-
methyl-1,2.3 4-tetrahvdro-guinoline 4-carhoxlic acid chehlorolphently ethvl wmide wi Bolased s
a mixture of cis and frans isomers. Purification by silica gel chromatography (1% methanol /
methylene chloride) followed by purificaton via HPLC vielded] (3)-rtans-2-methyl-1 (pyvimidine-3-
carbonyl)-1,2,3 4-tetrahydro-quinoline-d-carboxylic acid (4-chlgro-pheny))-cthyl-amide (349%). 'H-
NMR (CDCly) 8: 1.02-1.18 (m, 6H), 1.65 - 1.75 (m, 11D, 2.55- 2.65 (m, 1H). 2.60 - 370 (m. 1H).
3.80 (q, 2H), 5.05 - 5.15 (m, 1H), 6.70 (d, 1H), 6.80 - 7.00 (m. '3'1), 7.
7.50 (d, 2H), 7.70 (d, 1H), 7.80 (d, 1H). MS m/z: 489/491 {N-+1 )y

R0 740 (m. Y, 745 (s, THD,
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[00220]  (#)-trans-[1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinolin-4-yl}-(4-
phenyl-piperazin-1-yl)-methanone (43)
[00221]  ()-rrans-[1-(4-Methoxy-benzoyD)-2-methyl-1,2 34 -tettabydro-quinolin-4-yl | <(4 -phenyl-
piperazin-l-yl)-methanone was prepared following general progedure 13, substituting 1-phenyl-
piperazine for ethyl-benzyl-amine. 'H-NMR (CDCl3) &: 1.21 (d, 31D, 1,95 (ddd, 1), 2.52 (ddd, 2H),
3.12 - 3.17 (m, 4H), 3.69 - 3.84 (m, 7H). 4.21 (dd, 1H), 5.00 + 5.11|(m, 1H), 6.56 (d, 1H), 6.69 - 6.73
(m, 2H), 6.82 - 7.03 (m, 5H), 7.05 - 7.17 (m, 1H), 7.22 - 7.28|(m, 2H), 7.45 - 7.50 (m, 2H). MS m/z:
470 (M-+1).
[00222]  (&)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,d-tet
morpholin-4-yl-methanone (44)

[00223]  (+)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,
yl-methanone was made following general procedure B, subistituting morpholine for ethyl-benzyl-
amine. 'H-NMR (CDCly) §: 121 (d, 3H), 1.96 (ddd, 1H), 2.49 (ddd, 1H), 3.56 - 3.79 (mm, 1111), 4.16
(t, 1H), 5.02 - 5.11 (m, 1H), 6.57 (d, 1H), 6.71 - 6.77 (m, 2H), 6.89 (ddd, 1H), 6.96 - 7.08 (in, 2H),
7.45-7.51 (i, 2H). MS m/z: 395 (M+1).
[00224]  (2)-trans-d-(4-{4-[(4-Chloro-phenyl)-ethyl-carbamoyl
quinoline-1-carbonyl}-phenoxy)-acetic acid (45)
[00225]  ()-trans-4-(4-(4-[(4-Chloro-phenyl)-ethyl-carbampyl]-2-methyl-3,4-dih ydro-2H-

rahydro-quinolin-d-yl-

-tetrahydro-quinolin-d-yl-inorpholin-4-

-2-methyl-3,4-dihydro-2¥1-

quinoline-1-carbenyl}-phenoxy)-acetic acid was made following the procedures for the synthesis of
(#)-trans-4-(4~{4-[(4-chloro-phenyl)-ethyl-carbamoyl]-2-methyl-3 4-dihydro-2H-quinoline- 1
carbonyl }-phenoxy)-butyric acid from (&)-trans-1-(4-hydroxy-benzayl)-2-methyl-1,2,3,4-tetrahydro-
quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide. Methyl chloroacetate was substituted for
ethyl-4-bromobutyrate. 'H-NMR (CDCly) §: 0.96 (d, 3H), 1.05 (t, 3H), 1.63 (m, 1H), 2.40 (m, 1H),
3.46 - 3.64 (m, 1H), 3.74 - 3.81 (m, 2H), 4.28 (s, 2H), 4.98 (m, 1), 6/44 (d, 1H), 6.69 - 6.89 (m, 5H),
7.18 - 7.28 (m, 2H), 7.40 (d, 2H), 7.46 (d, 2H). MS m/z: 507 (M+1).
[00226]  (+)-cis-1-[4-(3-Carbamoyl-3-methyl-butoxy)-benzoyl]-2-methyl-1,2,3,d-tetrahydro-
quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide (46) angd (&) trans-1-[4-(3-carbamoyl-
3-methyl-butoxy)-benzoyl]-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-chioro-
phenyl)-ethyl-amide (75)
[00227]  (%)-cis-1-[4-(3-Carbamoyl-3-methyl-butoxv)-benzoyi]-2-methvi-1,2.3 4-tetrahvdro-

quinoling-4-carboxvlic acid  (4-chloro-phenyiv-ethvl-amide  pod  |(@-rans-1-[4-3-carbamoy]-3-

methyl-butoxy)-benzoyl])-2-methyl-1,2,3 4-tetrahydro-quinoline-4-carbpxylic acid (4-chloro-phenyl)-
ethyl-amide were made following the procedure detailing the sypthesis of (£)-cis-1 [4-{3-carbamoyv]-
propoxy)-benzoyl)-2-methyl-1,2.3 4-tetrahydro-quinoline-d-carbaxylic| acid 4-chlory phanyvh-ethyl-

amide and (&)-rrans-1-[4-(3-carbamoyl-propoxy)-benzoyll-2-methyl-|,2.3 #-tetrahvdro-quinoline-4
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carboxylic acid (4-chloro-phenyl)-ethyl-amide: A mixture jof (£)-cis and rrans-d-(4-{4-[(4-chloro-
phenyl)-ethyl-carbamoyl]-2-methyl-3,4-dihydro-2H-quinoling-1carbonyl } - phenoxy)-2,2-dimethyl-
butyric acid was substituted for a mixture of (&)-cis and rrans-d-(4-{4-[(4-chloro-phenyl)-ethyl-
carbamoyl]-2-methyl-3,4-dihydro-2H-quinoline-1-carbonyl }-phenaxy)-butyric acid. Data for the
trans isomer: 'H-NMR (CDCly) 8: 0.97 (d, 3H), 1.11 (1, 3H), 124 (s, GH), 171 (ddd, 1H), 1.96 -
2.01 (m, 2H), 2.48 - 2.59 (m, 1H), 3.59 - 3.73 (m, 1 H), 3.74 - 3.90 (m, 2 H), 3.93 - 4.01 (m, 2 H),
500512 (m, 1 H), 5.39 = 5.85 (br m, 2 H), 6.34 (d, | H),|6.67 + 6.92 (m, 5 I1), 7.16 —~ 7.22 (n, 2
H),7.41~7.51 (m, 4 H). MS m/z: 5062 (M+1).
[00228]  (#)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-d-carboxylic
acid (4-carbamoyl-phenyl)-ethyl-amide (47)

[00229]  (2)-rrans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quincline-4-carboxylic
acid (4-carbamoyl-phenyl)-ethyl-amide was made following general procedure B, substituting ethyl-
(4-carbamoyl-phenyl)-amine for ethyl-benzyl-amine. The drude [I-(4-methoxy-benzoyl)-2-methyl-
1,2,3,4-tetrahydro~quino]jne-4-carboxylic acid (4-carbamoyl-phenyl)-ethyl-amide was isolated as a
mixture of ¢is and trans isomers. Purification via HPLC yielded (-
moyl-phenyl)-ethyl-amide. 'H-NMR
(CDCL) 8: 0.97 (d, 3H), 1.14 (t, 3H), 1.71 - 1.79 (m, 1H), 2.49 - 2|59 (m, 1H), 3.66 - 3.76 (m, 4H),
3.82 - 3.96 (m, 2H), 5.03 - 5.08 (m, 1H), 6.04 - 6.12 (bs, 2H),|6.49 (d, 1H). 6.74 - 693 (m, 5H), 7.34
(d, 2H), 749 (d, 2H), 7.97 (d, 2H). MS nvz: 472 (M").
[00230]  (H)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,
acid (3-chloro-phenyl)-ethyl-amide (48)

[00231]  (&)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3 4itetrahydro-quinoline-4-carboxylic

-trans-1-(4-methoxy-benzoyl)-2-

methyl-1,2,3 4-tetrahydro-quinoline-4-carboxylic acid (4-car

hydro-quinoline-d-carboxylic

\acid (3-chloro-phenyl)-ethyl-amide was made following genetal procedure B, substituting ethyl-(3-
chloro-phenyl)-amine for ethyl-benzyl-amine. The crade 1-(4-methoxy-benzoyl)-2-methyl-1,2,3.4-
tetrahydro-quinoline-4-carboxylic acid (3-chloro-phenyl)-ethylamide was isolated as a mixture of cis

and trans isomers. Purification via HPLC yielded (&)-trans-1-(#~methoxy-benzoyl)-2-methyl-1,2,3 4-

3.94 (m, 2H), 5.07 - 5.12 (m, 1H). 6.46 (d. 1ID. 6.75 - 6.95 (| 5H,|7.16 - 7.19 (m. 1H). 7.27 - 7.2§
(m, 1H), 7.42 - 7.44 {m, 2H), 7.51 (d, 211). MS nyz: 463 (M),
[00232]  (g)-trany-2-Nethyl-1-(d-trifluoromethoxy-henzoyl)- 1,2 3 4-tetrahydro-quinoline-4-
carboxylic acid (4-chloro-phenyl)-ethyl-amide (49)
[00233]  (x)-rrans-2-Methyl-1-(4-trifluoromethoxy-benzoyl)-il 2.3 A-tetrahvdro-quinoline-4-

carboxylic acid (d-chloro-phenyl)-cthyl-amide was made following general procedine AL substinnting
4-trifluoromethoxy-benzoyt chloride for d-trifluoromethyl-benzpvl chloride. The crude 2-methyl-1-

(4-trifluoromethoxy-benzoyl)-1,2,3,4-tetrahydro-quinoline-d-carboxylic acid (4 chloro-phenyl-ethyl-
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amide was isolated as a mixture of cis and srans isomers. Purification via silica gel column (hexanes /
ethyl  acetate) provided (x)-rrans-2-methyl-1-(4-trifluoromethoxy-benzoyl)-1,2,3,4-tetrahydro-
quinoline-4-carboxylic acid (4-chloro-phenyl)-cthyl-amide| (56%). 'H-NMR (CDCL) &: 1.01 (d, 3H),
112 (t, 3H), 1.66 - 1.77 (m, [H). 2.46 - 2.58 (i, [H), 3.60 - 3.74 (m, 1H). 3.77 - 3.90 (m, 2H), 5.02 -
3.15 (m, 1H), 6.37 - 6042 (m, 1H), 6.78 - 6.85 (m, 2H), 6.90 - 6.9V (m, 1H), 7.05 - 7.10 (m, 2H), 7.18 -
7.26 (m, 2H), 7.44 - 7.50 (m, 2H), 7.58 - 7.63 (m, 2H). MY mv/z: 517 (M+1).

[00234]  (£)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,1,3,4-
acid ethyl-(4-methyl-3-trifluoromethyl-phenyl)-amide (5
[00235]  (x)-rrans-1-(4-Methoxy-benzoyl)-2-inethyl-1,2

acid ethyl-(4-methyl-3-triflnoromethyl-pheny!)-amide wa

etrahydro-quinoline-4-carboxylic

A-tetrahydro-quinoline-4-carboxylic
made following general procedure B,
substituting ethyl-(4-methyl-3-trifluoromethyl-phenyl)-amine for|ethyl-benzyl-amine. The crude 1-
(4-methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinolineld-carpoxylic  acid  ethyl-(4-methyi-3-
trifluoromethyl-phenyl)-amide was isolated as a mixture of cis and frans isomers. Purification via
HPLC yielded (£)-trans-1-(d-methoxy-benzoyl)-2-methyl-1,2,3,
acid ethyl-(4-methyl-3-trifluoromethyl-phenyl)-amide. ‘H
3H), 1.68 - 1.76 (im, 1H), 2.56 - 2.64 (m, 4H), 3.62 - 3.71 (
5.05-5.15 (m, 1H), 6.46 {d, 1H), 6.69 - 6.91 (m, 6H), 7.32
(M+1).

[00236]  (x)-trans-1-(d-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic

~tetrahydro-quinoline-4-carboxylic
(CDCly) 6: 099 (d, 3H), 1.15 (t,
. 1H), 3.78 (s, 3H), 3.81 - 3.96 (m, 2H),
- 7.52 (m, 4H). MS mw/z: 511 (MY, 512

acid ethyl-phenyl-amide (51)
[00237]  ()-rrans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,

acid ethyl-phenyl-arnide was made following general procedure

-tetraliydro-quinoline-d-carboxylic

, substituting N-cthylaniline for
ethyl-benzyl-amine. The crude !-(4-methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4-
carboxylic acid ethyl-phenyl-amide was isolated as a mixture of cils and trans isomers. Purification
via HPLC yielded (&)-rrans-1-(d-methoxy-benzoyl)-2
carboxylic acid ethyl-phenyl-amide. "H-NMR (CDCly) 8: 0.96 (d, 3H), 1.17 (t, 3H), 1.75 - 1.83 (m,
1H), 2.48 - 2.57 (m, 1H), 3.68 - 3.74 (m, 1H), 3.77 (s, 3H), 3.B4 - 3,90 (m, 2H), 5.07 - 5.13 (m, 111),
6.43 (d, 1H), 6.74 - 6.82 (m, 3H), 6.8G - 6.94 (m, 2H), 7.16 (d,|2H), 7.28 (d, 2H), 7.52 - 7.55 (m, 2H).
MS mv/z: 430 (M+1).

[00238]  (x)-cis-1-(d-Fluoro-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-d-carboxylic acid

-methyl-1,2,3 4-tetrahydro-quinoline-4-

(d-chlore-phenyl)-ethyl-amide (52)
[00239]  (2)-cis-1-(4-fluoro-benzoyl)-2-methyl-1,2,3 4-tetral ydro-quinoline-4-carboxylic acid (4-
chloro-phenyl)-ethyl-amide was made following seneral procedure B, substitating 4d-fluoro-benzovl
chloride for 4-triffuoromethyl-benzoyl chloride.  The crude 1-(4-fluoro-benzovli-2-methyl-1.2 3 4-
tetrahydro-quinoline-4-carboxylic acid (d-chloro-phenyly-ethyl-gmide)was isolated as a mixture of cis

and trans isomers.  Purification via HPLC vielded (x)-cis- l|-(4-[uoro-benzoyli-2-methyl-1,2,3.4-
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tetrahydro-quinoline-4-carboxylic acid (4-chlofo-phenyl)-ethyl-amide (13%). 'H-NMR (CDCly) &:

1.15 (d, 3H), 1.24 (1, 3H), 1.65 - 1.77 (sextuplet, 1H), 2.48 - 2.56 (m
3.85 (sextuplet, 1H), 3.95 - 4.07 (sextuplet, 1H), 4.57 - 4.69 (m, 1H

, 1), 3.28 - 3.34 (dd. 1H), 3.73 -
,6.35-6.43 (d, [H), 6.66 - 6.71

(m, 2H), 6.76 - 6.82 (1, 2H), 6.85 - 6.95 (t, 1H), 7.10 - 7.24 (m,4H), 7.27 - 7.37 (d, 2H). MS m/z: 451

(M+1).

[00240] rel-(ZS,4S)-1-(4-Ethyl-benzoyl)-z-meth:,'ld,2,3,4-tetra}xydro»qui1101h10-4-cax'boxylic

acid (4-chloro-phenyl)-ethyl-amide (53)

[00241]  (#)-rrans-1-(4-Ethyl-benzoyh)-2-methyl-1,2,3 4-tettahydro-quinoline-4-carboxylic  acid

\(4-chloro-phenyl)-ethyl-mnide was prepared following general prpeedure A, substituting d-ethyl-

benzoyl chloride for 4-trifluoromethyl-benzoyl chloride. The crude 1-(4-ethyl-benzoyl)-2-methyl-

1,2,3 4-tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-e
mixture of cis and trans isomers. Purification via HPLC prgvided
methyl-1,2,3,4-tetraliydro-quinoline-4-carboxylic acid (4-chlor¢-pher
[00242)  rel-(25,4S)-1-(4-Ethyl-benzoyl)-2-methyl-1,2,3,4-tetrahy)

thyl-amide was isolated as a
()-trans-1-(4-cthyl-benzoyl)-2-
1yl)-ethyl-amide.

dro-quinoline-4-carboxylic acid

(4-chloro-phenyl)-ethyl-amide was isolated from (%)-rrans-1-(4-ethyl-benzoyl)-2-methyl-1,2,3 4-

tetrahydro-quinoline-d-carboxylic acid (4-chloro-phenyl)-ethyl-amide by preparative chiral HPLC.

Analytical data for the enantiomer was identical to the racemate. 'H-NMR (CDCl3) 8: 0.98 (d, 3H),

1.13 (t, 3H), 1.17 (t, 3H), 1.67 - 1.77 (m. 1H), 2.59 (q, 2H), 249 - 2

61 (m, 1H), 3.61 - 3.75 (m, 1H),

3.78 - 3.93 (m, 2H), 5.04 - 5.14 (m, 1H), 6.44 - 6.50 (m, 1H), 6{73 - G.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 {m, 4H). MS m/z: 461 (M+1).
[00243] (2)-cis-1-[2-(4-Methoxy-phenyl)-acetyl]-2-methyl-1,2,3,4-tetrahydro-quinoline-4-

carboxylic acid (4-chloro-phenyl)-ethyl-amide (54)

[00244]  Same procedure as for the preparation of (&)-trapus-1-

2-(4-methoxy-phenyl)-acetyl]-2-

methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide. Further

purification by HPLC afforded (#)-cis-1-[2-(4-methoxy-phenyl)-acetyl]-2-methyl-1,2,3,4-tetrahydro-

quinoline~-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide (13%).

H-NMR (CDCl3) 8: 1.05 (d, 3H),

1.20 (t, 3H), 1.60 (m, 1H), 2.25 - 2.35 (d, 1H), 3.05 - 3.15 (m, {H), 3.40 (s, 2H), 3.65 - 3.75 (m, 11I),

3.80 (s, 3H), 4.00 - 4.10 (m, 1H), 4.55 - 4.65 (m, 1H), 6.80 (m, 4H),

(d, 2H). MS m/z: 477/479 (M1

[00245]  (&)-trans-d-(4-{4-[{(4-Chloro-phenyl)-ethyl-carbamoy

quinoline-1-carbonyl}-phenoxy)-2.2-dimethyl-butyric acid (35

phenyi)-ethyl-carbamoyl]-2-methyl-3,4-dihydro-2H-quinoline

dimethyl-butyric acid (76)

[00246]  (H)-trans-4-(4-{4-[(4-Chloro-phenyl-ethyvl-carbamoy

quinoline-1-carbonyl }-phenoxy)-2.2-dimethyl-butyric acid wa;

N w

7.10 (d, 211), 7.30 (m. 4H), 7.35

1-2-methyl-3 4-dihydro-2H-

ind (£)-ciy-4-(4-{4-1(4-Chloro-

carbonyl}-phenoxy)-2,2-

S2hmethv]-2 d-dihvdro-21H-

made following the procedures for

\"‘C) \
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making ()-trans-4-(4-{4-[(4-chloro-phenyl)-cthyl-carbamoyl]-2-methyl-3,4-dihydro-2H-quinoline-1-
carbonyl}-phenoxy)-butyric acid from (-trans-1-(4-hydroxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-

quinoline-d-carboxylic acid (4-chioro-phenyl)-ethyl-amide.| 5-Bromo-2,2-dimethyl-pentanoic acid

ethyl ester was substituted for ethyl-d-bromobutyrate. The trude product was obtained as a mixture
of cis and rrans isomers. The trans isomer was obtained and [charapterized, 'H-NMR (CDCly) §: 0.97
(d, 3H), 1.12 (t, 3H), 1.26 (s, 6H), 1.73 (ddd, 1H), 2.00 - 2,08 (m, 2H), 2.47 - 2.58 (i, 1H), 3.57 -
3.73 (m, 2F), 3.76 - 3.90 (m, 2H), 3.95 - 4.03 (m, 2H), 5.02- 5.11 (m, 1H), 6.44 (d. I1]), 6.67 - 6.74
(m, 2H), 6.75 - 6.83 (mm, 2H), 6.84 - 6.92 (dd, 1H), 7.17 - 7.23 (mn, 2H), 741 - 7.51 (m, 4H). MS m/z:
563 (M+1).
[00247]  (#)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2.3,4-tetrahydro-quinoline-4-carboxylic
acid (4-chloro-phenyl)-propyl-amide (36)
[00248] (x)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2.3,
acid (4-chloro-phenyl)-propyl-amide was made following gerjeral procedure B, substituting N-propyl-
4-chloroaniline for ethyl-benzyl-amine. 'H-NMR. (CDCl3) 81 0.88 (¢, 3H), 0.97 (d, 3H), 1.46 - 1.62
(m, 2H), 1.75 (ddd, 1H), 2.52 (ddd, 1H), 3.53 - 3.66 (m, 1H), 3.69 -3.88 (m, 5H), 5.02 - 5.12 (m, 1H),
6.44 (m, 1H), 6.69 - 6.94 (m, SH), 7.17 - 7.23 (m, 2H), 7.42 - 7. ,4H). MS myv/z: 477 (M+1).
[00249]  (2)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,d-tet
acid ethyl-(3-fluoro-4-methyl-phenyl)-amide (57)

[00250]  (4)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,

-tetrahydro-quinoline-4-carboxylic

ahydro-quinoline-4-carboxylic

-tetrahydro-quinoline-4-carboxylic

acid ethyl-(3-flucro-4-methyl-phenyl)-amide was made following gencral procedure B, substituting
ethyl-(3-fluoro-4-methyl-phenyl)-amine for ethyl-benzyl-amine. The crude 1-(4-methoxy-benzoyl)-2-
methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid ethyl-(3-flubro-4-methyl-phenyl)-amide was
isolated as a mixture of cis and rrans isomers. Purification via HPLC yielded (£)-trans-1-(4-methoxy-
benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid gthyl-(3-flucro-4-methyl-phenyl)-
amide. "H-NMR (CDCl,) &: 0.99 (d, 3H), 1.15 (t, 3H), 1.76 - 1.84 (m, 1H), 2.34 (bs, 3H), 2.49 - 2.58
(m, 1H), 3.63 - 3.78 (m, 4H), 3.83 - 3.92 (m, 2H), 5.08 - 5.1 ), 645 (d, 1H), 6.75 - 6.99 (m,
6H), 7.27 - 7.33 (m, 2H), 7.53 (d, 2H). MS mvz: 461 (M").
[00251] (2)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,

acid (4-chloro-phenyl}-methyl-amide (38)

(m,

-tetrahydro-quinoline-4-carboxylic

[00232]  (£)-rans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3 4ttetrahydro-quinoline-4-carboxylic
acid (4-chloro-phenylp-meihyl-amide was made following generd] procedure 13, substituting V-
methyl-p-chloro-aniline for ethyl-benzyl-amine. The crude 1-(4-melhoxy-henzoyl)-2-methyl-1,2,3,4-
tetrahydro-quinoline-d-carboxylic acid (4-chloro-phenyl)-methyl-amide was isolated as a mixture of
cis and nans isomers.  Purification via HPLC vielded (=) rpans-1-(4-methoxy-benzovl)-2amethyl-

1,2,3 d-tetrahydro-quinoline-d-carboxylic acid (4-chloro-pheny])y methyl-amide. "H-NMR (CDCL) &
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1.00 (d, 3H), 1.73 - 1.81 (m, 1H), 2.51 - 2.60 (m, 1H), 3.31 (3, 3H), 3.78 (s, 3H), 3.90 - 3.95 (m, 1H),
5.07 - 5.15 (m, 1H), 6.47 (d, 1H), 6.75 - 6.93 (m, 5H), 7.24 47.27 (m, 2H), 7.46 - 7.54 (m, 4H). MS
m/z: 449 (M*).
[00253] (¥)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-d-carboxylic
acid (d-chloro-phenyl)-ethyl-amide (59)
[00254]  ()-rrans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3 #-tetrahydro-quinoline-4-carboxylic

acid (4-chloro-phenyl)-ethyl-amide was prepared following general proccdure A, substituting 4-
methoxy-benzoyl chloride for 4-trifluoromethyl-benzoyl chlotide. [The crude 1-(4-methoxy-benzoyl)-
2-methyl-1,2,3 4-tetrahydro-quinoline-4-carboxylic acid (4-chloro{phenyl)-ethyl-amide was isolated

as a mixture of cis and trans isomers. Purification via HPLC |provided (+)-trans-1-(4-methoxy-
bcnzoyl);2-meﬂ1yl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide. 'H- '

NMR (CDCl3) 8: 0.98 (d, 3H), 1.12 (t, 3H), 1.67 - 179 (m, 1), 245 -~ 2.59 (m, LH), 3.60 - 3.73 (m,

1H), 3.76 (s, 3H), 3.77 - 3.91 (im, 2H), 5.01 - 5.15 (m, 1H), §.41 - 6.47 (m, 1H), 6.71 - 6.84 (m, 4H),

6.85-6.93 (m, 1H), 7.18 - 7.25 (m, 2H), 7.43 - 7.54 (m, 4H). MS my/z: 463 (M+1).

[00255]  rel-(25,4S)-4-(4-{4-[(4-Chloro-phenyl)-ethyl-carbamoyl]-2-methyl-3,4-dihydro-2H.
quinoline-1-carbonyl}-phenoxy)-butyric acid (60) and rel-(2R,4R)-4-(4-{4-[(4-chloro-phenyl)-
ethyl-carbamoyl]-2-methyl-3,4-dihydro-2H-quinoline-1-carbonyl }-phenoxy)-butyric acid (66)

[00256]  rel-(25,45)-4-(4-{4-[(4-Chloro-phenyl)-ethyl-carbamoyl]-2-methyl-3 4-dihydro-2H-
quinoline-1-carbonyl}-phenoxy)-butyric acid and rel-(2R,4R)-4-(4-{4-[(4-chloro-phenyl)-ethyl-
carbamoyl]-2-methyl-3,4-dihydro-2H-quinoline-1-carbonyl }-phenoxy)-butyric acid were isolated

from (1)-&arls—4-(4-{4—[(4-chloro—phenyl)—ethyl—carbamoyl]-Z-mEthyl—3,4-dihydro-2H—quinoline—1—
carbonyl}-phenoxy)-butyric acid by preparative chiral HPLC.| Data for single enantiomer (identical to

enantiomer and to racemate), absolute stereochemistry unknown: 'H-NMR (CD;0D) &: 097 (d, 3H), g
1.12 (t, 3H), 4.73 (ddd, 1H), 2.00 - 2.13 (m, 2H), 2.47 - 2.58 (m, 3H), 3.61 - 3.99 (m, SH), 5.02 - 5.12 ;
{m, 1H), 6.4l4 (d, 1H), 6.68 - 6.74 (m, 2H), 6.75 - 6.83 (m, 2H), 6.85 - 6.92 (m, 1H), 7.17 - 7.25 (m,

3H), 7.42-7.51 (m, 4H). MS m/z: 535 (M+1).
[00257]  (+)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic
acid ethyl-o-tolyl-amide (61)
[00258]  (2)-trans-1-(#-Mcthoxy-henzoyl)-2-methyl-1.2.3 #-tet

ahydro-quinoline-4-carboxylic
acid ethyl-o-tolyl-amide was made following general procedure 13, ubstituting ethyl-o-tolyl-amine for
ethyl-benzyl-amine.  The crude  [-(4-methoxy-benzovh-2-methyl-1,2,3 d-tetrahydro-quinoling -4-
carboxylic acid cthyl-o-tolyl-amide was isolated as a mixturg of cis and trans isomeps. Purification

‘via HPLC yielded ()-trans-1-(4-methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahvdro-quinoline-4-
carboxylic acid ethyl-o-tolyl-amide. 'L-NMR (CDCLY 8 0.96 GF 3 1D, L14 (1 3 1. 1.75-1.78 (m. |
H), 2.31 (s, 3 H), 2.47 - 2.56 (i, 1H), 3.74 - 3.77 (m, ), 419 - 428 (m, 2H), 5.10 - 5.05 (m. 1D,
6.45 (d, 1H), 6.68 - 6.92 (m. 5H), 7.20 - 7.40 (m, 4H), 7.49 - 7.55 (m, 2H), MS mvz; 444 (M+1).
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[00259]
carboxylic acid (4-chloro-phenyl)-ethyl-amide (62)
[00260]

(;t)-trans-1-(3-Flu0r0-4-methoxy-benzoyl)-2-xﬁetl1yl

{(£)-trans-1-(3-Fluoro-4-methoxy-benzoyl)-2-mgthyl-1

carboxylic acid (4-chloro-phenyl)-ethyl-amide was made followin

3-fluoro-4-methoxy-benzoyl chloride for d-trifluoromethyl-4
4-methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-~4

ethyl-amide was isolated as a mixture of cis and trans isong

-carb

CIS,

PCT/US2006/006287

-1,2,3,4-tetrahydro-quinoline-4-

,2,3 4-totrahydro-quinoline-4-

g general procedure A, substituting

cnzoyl chloride. The crude 1-(3-fluoro-

oxylic  acid  (4-chloro-phenyl)-

Purification via HPLC yielded (+)-

trans-1-(3-fluoro-4-methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4-carboxylic  acid  (4-

chloro-phenyl)-cthyl-amide {(24%). 'H-NMR (CDCls) §: 0

99 (d

L 3H), 113 (¢, 3H), 1.65 - 1.71 (m,

1H), 2.53 - 2.62 (m, 1H), 3.57 - 3.68 (m, 1H), 3.79 - 3.90 (1, 2H), 3.84 (s, 3H), 4.98 - 5.10 (m, 1H),

6.42 - 6.45 (d, 1H), 6.66 - 6.69 (d, 1I), 6.77 - 6.91 (m, 3H),
747 (d, 2H). MS m/z: 481 (M+1).
[00201]
carboxylic acid (4-chloro-phenyl)-ethyl-amide (63)
[00262]

tetrahydro-quinoline-4-carboxylic acid methyl ester (300 mg

(z)-trans-2-Methyl-1-(pyridine-4-carbonyl)-1,2

7.17

=4

1.46

- 7.28 (m, 3H), 7.35 (d, 1), 7.44 -

tetrahydro-quinoline-4-

A round bottomn flask with magnetic stivrer was charged with cis-2-methyl-1,2 3 4-

mmol) in methylene chloride (3.00

mL) under a nitrogen atmosphere. Into the reaction was added isonicotinoyl chloride hydrochloride

(338 mg, 1.90 mmol) and N,N-diisopropylethylamine (1.02 mL, 5.84 mmol) via syringe. The reaction

was stirred at room temperaturc for 18 - 20 hours. The reaction was transferred to a separatory funnel

containing a saturated sodium bicasbonate solution (15 mL)

and shaken vigorously. The resulting organic layer was sef

then

diluted with ethyl acetate (15 mL)

arated, washed with brine (1 x 20 mL),

dried over magnesium sulfate, and filtered. The filtrate was concentrated in vacuo to afford a yellow

residue (530 mg). The residue was purified via flash chromalo&raphy (2 % methanol / methylene

chloride) to yield cis-2-methyl-1-(pyridine-4-carbonyl)-1,2,3 4-tetr

methyl ester as a white solid (420 mg, 93%).
[00263]

°C was slowly added a 2M solution of trimethylaluminium,

To a solution of N-ethyl-4-chloroaniline (650 mg

flask was charged with  cis-2-methyl-1-(pyridine-4-

arbor

ahydro-quinoline-4-carboxylic acid

. 4.18 mmol) in anhydréus tolucne at 10
in-hexanes (2.1 mL, 4.18 mmol). The

reaction mixture was stirred at room temperature until gas evplutio

n stopped. A second round bottom

y1)-1.2.3 d-tetrahydro-quineline-4-

carboxylic acid methyl ester (370 mg, 1.19 mmol) and the prefonned aluminum amide was added.

The resulting reaction mixre was refluxed for 20 hours, |
with 1M aqueous hydrochloric acid at 0 °C (exothermid
hydroxide, and extracted with ethyl acetate. The resulting o
brine, dried over maznesium sulfate, and filtered. The filtrat
orange oil which was puritied via flash chromatography (1%

to provide (£)-trans-2-methyl-1-(pyridine-4-

94

£ WHSs

he el

netha

ction was coneentrated, uenehed

1), basified with 1M aqueous sodium

rganic layer was separated, washed with

concentrated in vacno to afford an

ol / methylene chloride) followaed

arbonyl)-1,2,3 4-tetrahvdro-quinoline-4-
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carboxylic acid (4-chloro-phenyl)-ethyl-amide (11%). "H-NNIR (CDCl3) 8: 1.02 - 1.18 (m, 6H), 1.60

- 1.70 (m, 1H), 245 - 2.55 (m, 1H), 3.60 - 3.70 (m, 1H), 3.80 (q,
1H), 6.90 (m, 2H), 7.00 (t, 1H), 7.30 (m, 211), 7.50 (d, 2H), 7.6
434/436 (M+1).
[00264]  (¥)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-te
acid (4-cyano-phenyl)-ethyl-amide (64)

2H), 4.98 - 5.10 (m, 1H), 6.40 (d,
(d, 2H), 8.55 (d, 2H). MS nvz:

rahydro-quinoline-4-carboxylic

[00265]  ()-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3 d-letrahydro-quinoline-4-carboxylic

acid (4-cyano-phenyl)-ethyl-amide was made following general
cyano-phenyl)-amine for ethyl-benzyl-amine. The crude 1-(4-m
tetrahydro-quinoline-4-carboxylic acid (4-cyano-phenyl)-ethyl-ami
and rrans isomers. Purification via HPLC yielded (£)-trans-1-(4-m
ami
~3H), 1.14 {t, 3H), 1.72 - 1.82 (m, 1H), 2.54 - 2.62 (m, 1H), 3.66 -
5.03 - 5.13 (m, 1H), 6.48 (d, 1H), 6.74 - 6.92 (m, 5H), 7.39 (d, 2H
m/z: 434 (M*).
[00266]  (+)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tet
acid ethyl-(4-methoxy-phenyl)-amide (65)
[00267]  ()-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3 4-tetr,

tetrahydro-quinoline-4-carboxylic acid (4-cyano-phenyl)-ethyl

acid ethyl-(4-methoxy-phenyl)-amide was made following general
methoxy-phenyl)-amire for ethyl-benzyl-amine. The crude 1-(4-m
tetrahydro-quinoline-4-carboxylic acid ethyl-(4-methoxy-phenyl)-a
cis and frans isomers. Purification via HPLC yielded (x)rtrans
1,2,3 4-tetrahydro-quinoline-d-carboxylic acid ethyl-(4-methaxy-pH
0.97 (d, 3H), 1.13 (t, 3H), 1.73 - 1.81 (im, 1H), 2.47 - 2.56 (m, 1H
(m, 1H), 6.43 (d, 1H), 6.74 - 6.92 (m, 5H), 6.98 (d, 2H), 7.18 (d
(M").
[00268]  (x)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,5,d-te
acid (3,4-dimethyl-phenyl)-ethyl-amide (67)
[00269]  ()-rrans-1-i4-Methoxy-benzovD-2-methvl-1.2.3 4 -tetr
acid (3.4-dimethyl-phenyl)-ethyl-amide was made following {gener
(3. 4-dimethyl-phenyl)-amine for cthvl-benzyl-amine.  The crude
1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (3,4-dimethyltphen
mixture of cis and trans isomers. Purification via HPLC yielded (
methyl-1,2,3,4-tetraliydro-quinoline-4-carboxylic acid (3 4-dimeth
(CDClyy &: 0.97 (d, 38D, 1.15 (1, 3H), 1.94 - 2.05 (m, 1H), 2.32(

rocedure B, substituting ethyl-(4-
ethoxy-benzoyl)-2-methyl-1,2,3 4-
le was isolated as a mixture of cis
cthoxy-benzoyl)-2-methyi-1,2,3 4-
de. 'H-NMR (CDCly) §: 1.00 (d,
B.77 (m, 4H), 3.81 - 3.97 (m, 2H),
), 7.49 (d, 2H). 7.80 (d, 2H). MS

rahydro-quinoline-4-carboxylic

shydro-quinoline-4-carboxylic

procedure B, substituting ethyl-(4-
ethoxy-benzoyl)-2-methyl-1,2,3.4-
mide was isolated as a mixture of
-1-(4-methoxy-benzoyl)-2-methyl-
enyl)-amide. 'H-NMR (CDCls) &:
), 3.63 - 3.89 (m, 9H), 5.05 - 5.14
2H), 7.52 (d, 2H). MS m/z: 459

rahydro-quinoline-4-carboxylic

hvdro-quinoline-4-carboxvlic

al procedure B, substituting ethyl-
Pe(eb-mathoxy-benzoyl-Z-methyl-
A)-cthyl-amide was 1solated as a
)-trans-1-(d-methoxy-benzoyh-2-
T-phenvD-ethy] amide. "H-NMR

5, 00T, 2,49 2255 (m, 1 H), 3.66 -
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3.77 (m, 4H), 3.84 - 3.92 (i, 2H), 4.95 - 5.11 (m, 1H), 6.43|(d, 1H), 6.74 - 7.13 (m, GH), 743 - 7.51
(m, 4H). MS m/z: 457 (M*). ‘
[00270]  ()-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic
acid (4-chloro-phenyl)-isobutyl-amide (69)
[00271]  (#)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2 3|4 -tetrahydro-quinoline-d-carboxylic

acid (4-chloro-phenyl)-isobutyl-amide was made following gendral procedure B, substituting (4-
chloro-phenyl)-isobutyl-amine for ethyl-benzyl-amine, 'H-NMR (CDCls) §: 0.90 (d, GH), 0.96 (d.
3H), 1.69 - 1.84 (m, 2H), 2.50 (ddd, 1H), 3.51 (dd. 1H), 3.66 (dd} {HD, 3.75 (s, 3II), 3.85 (dd, IH),
5.02 - 5.14 (m, 1H), 643 (d, 1H), 6.70 - 6.93 (m, 5H), 7.21 47.26 (m, 2H), 742 - 7.53 (rn. 4H). MS
1z = 491 (M+1).
[00272]  (x)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic
acid ethyl-p-tolyl-amide (70)
[00273]  (&)-rrans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4-carboxylic

acid ethyl-p-tolyl-amide was made following general procedute B, substituting ethyl-p-tolyl-amine for
ethyl-benzyl-amine. 'H-NMR (CDCl3) §: 0.95 (d, 3H), 1.13 (t, H), 1.77 (ddd, 1H), 2.40 (s, 3H),
2.51 (ddd, 1H), 3.70 (dd, 1H), 3.75 (s, 3H), 3.81 - 3.91 (m, 2H), 5.03 - 5.15 (m, 1H), 6.41 (d, IH),
6.72 - 6.83 (m, 3H), 6.83 - 6.93 (m, 2H), 7.11 - 7.18 (m, 2H), 7.24 - 7.31 (m, 2H), 7.49 - 7.56 (m, 2H).
MS m/z = 443 (M+1).
[00274]  (2)-cis-1-(Benzo[b]thiophene-2-carbonyl)-2-methyl-1
carboxylic acid (4-chloro-phenyl)-ethyl-amide (71)

2,3,4-tetrahydro-quinoline-4-

[00275]  Same procedure as for the preparation of ()-trahs-1-(benzo[blthiophene-2-carbonyl)-2-
methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-chlpro-phenyl)-ethyl-amide.  Purification
via HPLC gave (+)-cis-1-(benzo[b]thiophene-2-carbonyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4-
carboxylic acid (4-chloro-phenyl)-ethyl-amide (20%). 'H- (CDCL3) & 1.18 (d, 3H), 1.25 (4,
\BH), 1.70 - 1.80 (m, 1H), 2.55 - 2.65 (m, 1H), 3.35 - 3.45 (dd, 1H)| 3.75 - 3.85 (m, 1H), 4.00 - 4.15
(m, 1H), 4.60 - 4.75 (m. 1H), 6.80 - 6.90 (m, 2H), 7.00 (t, 1H), 7.20 - 7.30 (m, 3H), 7.30 - 7.40 (m,
5H), 7.65 (dd, 1H), 7.70 (dd, 1H). MS m/z: 489/491 (M+1).
[00276]  (%)-trans-1-(d-Methoxy-benzoy])-2-methyl-1,2,3d-tetrahydro-quinoline-4-carboxylic
gcid ethyl-(4-fluoro-phenyl)-amide (72)
[00277]  (#)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2.3 ditetrahvdro-quinoline-4-carboxvlic
acid ethyl-(4-fluoro-phenvir-amide was made following gencpal prpcedure B substitating ethyl-i4-
fluoro-phenyl)-amine for cthyl-benzyl-amine. The crude 1-{4-mcthoxy-benzoyl)-2-methyl-1,2,3.4-
tetrahydro-quinoline-4-carboxylic acid cthyl-(4-fluoro-phenyDyamide was isolated as a mixture of iy

and rrans isomers. Purification via HPLC vielded (#)-rrans-1-§4-methoxy-benzoyl)-2-methei- 1,234

tetrzhydro-quinoline-4-carboxylic acid ethyl-(4-fluoro-phenyldamide. '"H-NMR (CDCIy) & 0.96 (d.
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3H), 113 (t, 3H), 1.69 - 1.78 (m, 1H), 2.48 - 2.57 (m, 1H), 3.58 -|3.72 (m, 1H), 3.75 (s, 3H). 3.78 -
3.89 (m, 2H), 5.03 - 5.13 (m, 1H), 6.44 (d, 1H), 6.73 - 6.81 (m, 4H), 6.86 ~ 6.91 (mn,1H), 7.14 - 7.27
(m, 4H), 7.49 (d, 2H), MS nvz: 447 (M").
[00278] rel-(25,45)-1-(d-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-
carboxylic acid (4-chlore-phenyl)-ethyl-amide (73) and |rel-(2 R,4K)-1-(4-Methoxy-benzoyl)-2-
methyl-1,2,3,d-tetrahydro-quinolinc-4-carboxylic acid (4-chlorosphenyl)-ethyl-amide (74)
[00279]  rel(2545)-  and  rel-(2RAR)-1-(4-Methoxy-benzoyl)-2-methyl-1,2.3 4-tetrahydro-
quinoline-4-carboxylic acid (4-chloro-phenyl)-cthyl-amide| were isolated from (&)-trans-1-(4-
methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-d-carboxylic acid (4-chloro-phenyl)-ethyl-
amide by preparative chiral HPLC. Anaiytical data for the individual enantiomers was identical to the
racemate given above.
[00280]  (x)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic
acid benzyl-phenyl-ami-dc: an
[00281] (#)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4-carboxylic
acid benzyl-phenyl-amide was made following general procedure B, substituting N-benzyl-aniline for
ethyl-benzyl-amine. The crude 1-(4-methoxy-benzoyl)-2-methyl-1,2,3 d-tetrahydro-quinoline-4-
ca.rbo::cylic acid benzyl-phenyl-amide was isolated as a mixture of ¢fs and trans isomers. Purification
via, HPLC yielded (£)-rans-1-(4-methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4-
carboxylic acid benzyl-phenyl-amide. 'H-NMR (CDCly) &: 0.96 (d, 3H), 1.76 - 1.84 (m, 1H), 2.54 -
2.63 (m, 1H), 3.77 (s, 3H), 3.88 - 3.93 (m, 1H), 4.95 (dd, 2H)| 5.09|- 5.17 (i, 1H), 6.47 (d, 1H), 6.76
- 6.95 (m, 5H), 7.06 - 7.09 (m, 2H), 7.18 - 7.27 (m, 5H), 7.36 4 7.39 (m, 3H), 7.54 - 7.56 (m, 2H). MS
m/z: 491 (M.
[00282]  (¥)-trans-1-(d-Fluoro-benzoyl)-2-methyl-1,2,3,4}tetvahydro-quinoline-4-carboxylic
acid (4-chloro-phenyl)-ethyl-amide (78)
[00283]  (&)-trans-1-(4-Fluoro-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic  acid
{4-chloro-phenyl)-ethyl-amide was made following general procedure A, substituting 4-fluoro-
benzoyl chloride for 4-trifluoromethyl-benzoyl chloride. The crude 1-(4-flucro-benzoyl)-2-methyl-
1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-gthyl-amide was isolated as a
mixture of cis and rrans isomers. Purification via HPLC yielded| (2)-rrans-1-(4-fluoro-benzoy-2-
methyl-1,2,3,4-tetrahydro-quinoline-4-catboxylic acid (d-chjoro-phenylj-ethyl-amide (289%).  'H-
NMR (CDCly) &: 0.96 ¢ 3F), 113 o0 3100 170 - a0 (my, [HYy, 243 - 230 (o LHD, 3203 (i LD,
3.79 - 3.90 (m, 2H), 4.98 - 5.10 (m, Li1), 0.37 - 6.40 (d, 1H),/6.78 | 6.83 (1, 2H), 6.68 - 6.94 (1. 31),
7.19-7.23 (1, 2H), 7.41 - 749 (d, 2H). 7.53 - 7.57 (m, 2H). MS m/z: 451 (M+-1).

[00284]  ()-trans-4-(4-{[4-{{(4-Chlorophenyl)(ethylamiho jearbonyl}-2-niethyl-3.4-

dihydroquinolin-1(211)-ylJcarbonyl}phenoxy)-2,2-difluorobutangic acid (84}
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[00285]  Step 1, (p)-trans-Ethyl 4-(4-{[4-{ [(4-chlarophenyD(EthyDamino]earbonyl }-2-methyld -
dihydroquinolin-1(2H)-yl]catbonyl} phenoxy)-2,2-difluorobutanoate. Eithiyl 2.2 difluoro 4-
hydroxybutanoate (US Patent #4421690, 20 Dec 1983) (314 mg, 1.9 mmol) and triphenylphosphine
(262 mg, 1.9 mmol) were dissolved in toluene (10 mL) at rgom temperature. (£)-zrans-1-(d-Hydroxy-
benzoyl)-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-ghlora-phenyl)-ethyl-amide (119 mg, 0.27
mmol) was added to the resulting mixture, followed by diethyl azodicarboxylate (323 mg, 1.9 mmol).
The reaction mixture was stirred for (8 hours at room temperature and concentrated under reduced
pressure. The crude residue was purified by silica gel chromatography (ethyl acetate/dichloromethane
gradient) to afford crude (%)-trans-ethyl d4-(4-{[4-{[(d-chlorophenyl)(ethyl)aminolearbonyl}-2-
methyl-3,4-dihydroquinolin-1(2£])-yl]carbony! }phenoxy)-2,2-difluorobutanoate as yellow solid (190
1S nyz: 599 (M+1).

[00286] Step 2. (%)-rrans-4-(4-{[4-{[(4-Chlorophenyl)(ethyl)amino)carbonyl }-2-methyl-3 4-
dihydroquinolin-1(2H)-yljcarbonyl } phenoxy)-2,2-difluorobutanoi
[00287] To a solution of (H)-trans-ethyl 4-(4-{[4-{[(4}chlorophenyl)(ethyl)amino]carbonyl}-2-
methyl-3,4-dihydroquinolin-1(2F)-yl]carbonyl } phenoxy)-2,
in THF (4.4 mL) was added a solution of lithium hydroxide (15.2 mg, 0.63 mmol) in water (2 mL).

To the resulting mixture was added methanol (2 mlL) an

mg). The crude material was used directly in the next step.

acid.

-difluprobutanoate (190 mg, 0.32 mmol)

the reaction stirred 18 hours at room
temperature. The reaction mixture pH was adjusted to 2 via addition of 1N hydrochloric acid and
ers were washed with brine, dried
yield ()-rrans-4-(4-{ [4-{ [(4-
-1(2H)-yllcarbonyl ) phenoxy)-

extracted with ethyl acetate (3 x 23 mL). The combined orgapic Ja
over magnesium sulfate and concentrated in  vacuo
chlorophenyl)(ethyhamino]carbonyl }-2-methyl-3,4-dihydroquinoli
2,2-difluorobutanoic acid. 'H-NMR (CDCly) 8: 0.96 (d, 3H),|1.08 (t, 3H), 1.61 - 1.74 (m, 1H), 2.34 -
2.56 (i, 3H), 3.52 - 3.68 (m, 1H), 3.72 - 3.88 (m, 2H), 4.00 - 4. , 2H), 4.93 - 5.11 (m, 1H), 6.42 -
6.51 (m, 1H), 6.65 - 6.82 (m, 4H), 6.83 - 6.92 (m, 1H), 7.16 -|7.29 (m, 2H), 7.37 - 7.50 (m, 4H). MS
mvz: 571 (M-+1).
[00288] (2)-trans-N-Cyclopropyl-N-ethyl-1-(4-methoxybenzoy1)-2-methyl-1,2,3,4-
tetrahydroquinoline-4-carboxamide (83)
[00289]  (4)-rrans-N-Cyclopropyl-N-ethyl-1-(4-methoxybenzoyl)}-2-methyl-1,2,3 4~
nera

tetrahydroquinoline-4-carboxamide was made following g procedure A, substituting 4-

methoxybenzoy! ¢hloride for 4-trifluoromethyl-benzoyl chloride und N-ethyleyclopropanamine {or V-
cthyl-p-chloroaniline.  N-Cihylewolopropanamine was preppred by the reductive wnmanon of
cyclopropylamine using acetaldehyde and sodium triacetoxyborohydride in dichloromethane. The
crude N-cyclopropyl-N-ethyl-1-(4-methoxybenzoyl)- 1-1,2.3 4-tetrahydroquinoling-4-
carboxamide was isolated as a mixture ol cis and trans isomerg. Purification via HPLC vielded (2)-
rrans-N-cyclopropyl-N-ethyl-[-{(4-methoxybenzoyl)-2-methyl- 112,34

carboxamide. 'H-NMR (CDCly) &: 0.81 - 0.95 (m, 2H), 0.96]- 1.0

tetrahydroquinoling-d4-

(m, 210, L.I7 (¢ 30, 1.21 (d
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3H), 1.95 - 2.07 (m, 1H), 2.41 - 2.55 (m, 1H), 2.80 - 2.92 (m,
4.68 - 4.82 (m, 1H), 5.08 - 523 (m, 1H), 6.44 - 6.53 (m, LH), 6
7.43-7.55 (m, 2H). MS nvz: 393 (M+1).

[00290]  (+)-trans-N-(4-Chlorophenyl)-1-(cyclopropylcar
tetrahydroquinoline-4-carboxamide (82)
[00291]  (&)-trans-N-(4-Chlorophenyl)-1-(cyclopropylearboy

tetrahydroquinoline-4-carboxamide was made following

cyclopropanecarbony!l chloride for d4-trifluoromethyl-beng
chlorophenyl)-1-(cyclopropylcarbonyl)-N-ethyl-2-methyl-1,2,3
was isolated as a mixiure of cis and mans isomers. Purificad
chlorophenyl)-1-(cyclopropylearbonyl)-N-ethyl-2-methyl-1,2,3

'H-NMR (CDCly) 8: 0.63 - 0.74 (m, 1H), 0.79 - 1.00 (m, 2H),

(m, 1H), 6.64 - 6.69 (m, 1H), 6.93 - 7.01 (m, 1I1), 7.03 - 7.08 (a
(m, 1H), 7.34 - 7.39 (m, 2H). MS m/z: 397 (M+1).
[00292]
carboxamide (81)
[00293]

carboxamnide was made following general procedure B, substity

N-Ethyl-N-isopropyl-1-(4-methoxybenzoyl)-2-m

N-Ethyl-N-isopropyl-1-(4-methoxybenzoyl)-2-met}

benzyl-amine. Purification via HPLC yielded N-ethyl-N-isop
1,2,3,4-tetrahydroquinoline-4-carboxamide as a mixture of
M+1).
[00294]  rel-(25,45)-5-(4-{[4-{[(4-Chlorophenyl){ethyl)am
dihydroquinolin-1(2H)-yl)carbonyl}phenyl)-2,2-dimethylpe
(4-{[4-{[(4-Chlorophenyl)(ethyl)amino]carbonyl}-2-methyl-
yllearbonyl}phenyl)-2,2-dimethylpentanoic acid (79)

[00295] Step 1. Methyl 5-[4-(chlorocarbonyl)phenyl]-2,2-

[00296]  2,2-Dimethyl-4-pentanoic acid (2 g, 15.6 mmel,

methano!l (40 mil). The solution was cooled down to 0°C:

dded

diazomethane in hexanes (11 mil, 21.8 mmol, 1.4 ¢q.) was a
wrned slight yellow indicating the reaction wus complete. Read
give methyl-2,2-dimethyl-d-pentanoate as a colorless oil (2 g, 9
[00297]

dimethylformamide. The solution was purged with nitrogen, m

Methyl-2,2-dimethyl-4-pentanoate (1.0 g. 7.0 nu

| eq.), triethylamine (1.1 ml, 7.7 mmol, 1.1 eq.) and palladimn

were sequentially added. Reaction was then heated to 80°C un
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3.38 - 3.64 (m, 2H), 3.75 (s, 3H),
84 (m, 3H), 6.88 - 7.01 (in, 2H),

«N-ethyl-2-methyl-1,2,3.4-

-cthyl-2-methyl-1,2,3,4-
al procedure A,

The crude N-(4-

substituting
chloride.
tiahydroquinoline-4-carboxamide
a HPLC yielded ()-rrans-N-(4-
ahydroquinoline-4-carboxamide.
(d, 3H), 1.07 (t, 3H), 1.21 - 1.31
,3.55 - 3.86 (n, 3H), 4.97 - 5.00
,7.09-7.16 (m, 1H), 7.24 - 7.29

tr

1,2,3,4-tetrahydroquinoline-4-

2,3, 4-tetrahydroquinoline-4-
N-cthylpropan-2-amine for ethyl-
1H1-(4-methoxybenzoyl)-2-methyl-
1 trans isomers. MS nvz: 395
carbonyl}-2-methyl-3,4-

tli.‘c acid (80) and rel-(2R,4R)-5-
ydroquinolin-1(2H)-
thylpentanoate.

eq.) was dissolved in anhydrous

2 M solution of trimethvlsily
lowly until the reaction mixture
mixture was coneentrted down to
eq.) was dissolved i aphydrous
dobenzoic acid (1.7 g0 7.0 ol

e (79 mg, 0.35 mmol. 0.05 cq.)

rogen for 18 h. Reaction mixture
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was concentrated under vacuo to leave a black ol which was partitioned between water and cthyl
acetate and extracted. The aqueous layer was separated and the organic layer was washed with brine,
dried over magnesium sulfate, filtered and concentrated to give a dark brown solid. The crude product
was purified by silica gel chromatography (methylene chloride/methanol: 98/2 -> 96/4 gradient) to
provide 4-(4-methoxycarbonyl-4-methyl-pent-1-enyl)-benzoi¢ acid
%).

as a light brown solid (915 mg, 50

[00298]  4-(4-Methoxycarbonyl-4-methyl-pent-1-enyl)-benzoic jacid (900 mg, 3.4 mmol, 1 eq.)
was dissolved in ethanol (13 ml)and trethylamine (568, pl} 4.1 mmol, 1.2 eq.) and palladium on
carbon (90 mg, 10 % Pd/C) were then added. The mixture was stirred under hydrogen atmosphere for

20 b. Reaction mixture was filtered over celite and washed With ethanol. The filtrate was evaporated

to yield a yellow oil. This oil was dissolved in ethyl acetate jand washed with a IN agueous

hydrochloric acid solution. The aqueous layer was removed jand the organic layer was washed with

water, and brine, then dried over magnesium sulfate, fijtered
).

[00299]  4-(4-Methoxycarbonyl-4-methyl-pentyl)-benzoic |acid (763 mg, 2.9 mmol, 1 eq.) was
down to 0°C. A 2 M solution of

and concentrated to give 4-(4-

methoxycarbonyl-4-methyl-pentyl)-benzoic acid (763 mg, 85

dissolved in methylene chloride (9 ml) and the solution was toole
oxalyl chloride in methylene chloride (2.9 ml, 5.8 mmel, 2.0{eq.) was added followed by a catalytic
amount.of dimethylformamide. The reaction mixture was stirred at rt for 1 h, then concentrated to
give the acid chloride as an oil. Methy! 3-[4-(chlorocarbonyl)phenyl]-2,2-dimethylpentanoate was
used without further purification in subsequent steps.
[00300] Step 2. (x)-trans-Methyl 5—(4-{[4-{[(4-—ch10r0pl enyl)(ethylamino]Jcarbonyl }-2-methyl-
3,4-dihydroquinolin-1(2H)-yl]carbonyl } phenyl)-2,2-dimethylpentanpate.

[00301] (z)-rans-Methyl 5-(4-{[4-{[(4~chlorophenyl)(ethyDamino]carbonyl }-2-methyl-3 4-
dihydroquinolin-1(2F0)-yljcarbonyl } phenyl)-2,2-dimethylpentanoate) was made following general
procedure A, substituting methyl 5-[4-(chlorocarbonyl)phenyl]-2,2-dimethylpentanoate for 4-
irifluoromethyl-benzoyl chloride. Purification via silica gel atography (0-40% ethyl acctate /
hexane gradient) yielded ()-rrans-methyl 5-(4-{{4-{[(4-chlorophenyl)(ethyl)amino]carbonyl}-2-
methyl-3,4-dihydroquinolin- 1(2H)-yljcarbonyl } phenyl)-2,2-di
(M+1).

[00302] Step 3. {=)-truns-3-(4-{ [4-{ {(4-Chloropheny])(cthyhununojcarbenyl }- 2 methyl- 3,4-

}
ethylpentanoate. MS m/z: 575

dihydroguinolin-1{2{0-ylcarbonyl  pheny D=2 2-dimethylpentapone deid.

[00303]  To a solution of (£)-trans-methyl 3-(4-{[4-{|{d-chlorophenyl){ethylamine Jearbonyl }-2-
methyl-3,4-dihydroquinolin-1(2f)-yljearbonyl }phenyl)-2,2-dimethvlpentanoate (500 mg, 0.87 mmol)
in I:1 THF / methanol (3.0 mL) was added a solution of sodiym hyvtdroxide (69.53 mz. 1.74 mmoh m
water (1.0 mL). The resulting mixture was heated at 60 *C for 15420 hours and concentrated. The

resulting residue was dissolved in water (~ 50 mL), cooled to{ 0 °C| and the solution acidified using
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3N hydrochloric acid. The resulting precipitated material was

with IN hydrochloric acid (3 x 25 ml),

and

Chlorophenyl)(cthyl)amino]carbonyl }-2-methyl-3,4-dihydroquy

dimethylpentanoic acid as a mixture of c¢is and trans isomers.

dried

colle

t

Pu

PCT/US2006/006287

cted via suction filtration, washed
afford crude 5-(4-{[4-{[(4-

inolin-1(2£0)-yllcarbonyl jphenyl)-2,2-

ification via HPLC yielded (+)-

trans-5-(4-{ [4-{ [(4-Chlorophenyl)(ethyl)amino]carbonyl } -2-mpthyl-B,4-dihydroquinolin-1(2H)-

yllearbonyl)} phenyl)-2,2-dimethylpentanoic acid (23%).
[00304] Step 4. rel-(25,45)-(4-{[4-{[(4-Chloropheny}

chlorophenyly{ethyl)aminojcarbonyl} -2-methyl-3,4-dihydrogquiholin-

dimethylpentanoic acid.

[00303]  rel-(2545)-(4-{[4-{{{4-Chlorophenyl)(ethyl)amino

dihydroquinolin-1(2H)-yl]carbonyl ) phenyl)-2,2-dimethylpentanoic a

chlorophenyl)(ethyl)aminojcarbonyl } -2-methyl-3,4-dihydroqui

dimethylpentanoic acidwere isolated
Chlorophenyl)(ethyl)amino]carbonyl } -2-methyl-3,4-dihydroqui
dimethylpentanoic acid by preparative chiral HPLC. Datq
enantiomer and to racemate), absolute stereochemistry unknow

1.12 (t, 3H), 1.14 (s, 6H), 1.30 - 1.43 (m, 1H), 1.45 - 1.59 (m,

(m, 2H), 3.58 - 3.74 (m, 1H), 3.76 - 3.92 {m, 2H), 5.01 - 5.16 (m, 1H)
11, 2H|

(m, 2H), 6.84 - 6.94 (m, 1H), 6.99 - 7.08 (m, 2H), 7.17 - 7.21 (4
561 (M+1).
100306]

Schemes 1-3 and by the general procedures A and B and others

Compounds 85-207, as shown in Table 1, can be

art will be able to recognize, or be able to ascertain, using n

many equivalents to the specific embodiments of the invention d

101

polin-

from

nolin-

for
1:

4H),

(ethy,
dihydroquinolin-1(2H)-yl]carbonyl } phenyl)-2,2-dimethylpentapoic 4

carbg

'H

descri

escrib

Damino]carbonyl }-2-methyl-3 4-
cid and rel-(ZRAR)-(4-[[4-{[(4-
1(2H)-ylJcarbonyl } phenyl)-2,2-

nyl}-2-methyl-3 4-

cid and rel-(2R4R)-(4-([4-{[(4-
L(ZH)-yt]carbonyl) phenyl)-2,2-

(&)-trans-5-(4-{[4-{ [(4-
1(2H)-yl]carbonyl }phenyl)-2,2-

single enantiomer (identical to
-NMR (CD;Cl) 8: 0.95 (d, 3H),
1.67 - 1.77 (m, 1H). 2.47 - 2.63
6.40 - 6.50 (i, 1H), 6.70 - 6.81
, 740 -7.52 (m, 4H). MS m/z:

prepaLcd by the schemes set forth in

bed herein. Those skilled in the

p more than routine experimentation,

ed herein.
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[00307] Biological Testing

[00308]  This radioligand membrane binding assay evalpates the ability of compounds to inhibit
[*H] Prostaglandin D, (PGD») binding to the cloned human CRTH2 receptor stably expressed in
HEK-293 cells (expressing human CRTh2 receptor and o shibunit or the hetereuimeric G protein 16
were prepared by Biosignal Company) using Scintillation Proximity Assay.

[00309] A binding buffer containing 50mM Tris-HCl (1 7.5), SmM MgCly and [inM EDTA is
prepared imumediately prior to performing the assay. A baad/membrane solution at twice the final

assay concentration comprising membranes (membranes bopight from Biosignal) from the HEK-293

cells cloned to express CRTH2 receptor hound to and [ D: at two times the final assay
concentration are prepared and stored on ice before adding fo wells. Cold PGD; at twenty times the
final assay concentration is prepared and stored on ice befdre adding to wells defining non-specific
binding (NSB) coming plates #3653 arc used for this assay.
f00310] 10 mM stock concentrations of compounds in 100% [DMSO are prepared and stored at
room temperature. A 10 point concentration response curve|is then constructed for each compound,
starting at 10 pM (final assay concentration). The compounds are prepared at 40 times final assay
concentrations with nine consequent-3-fold dilutions.

[00311] 0.1 pl of each concentration of compound are :

plate and 2 pl of cold PGD, is added into the wells defining INSB. 20 pl of PH] PGD- and then 20 pl

ded to the appropriate well of the 384

of 2x of bead/membrane solution are then added to each well.
[00312] The plates are allowed to incubate at room temperature for approximately 2 hours and
then counted on Packard Topcount using SPA tritium protocol for 1) minute / well,

[00313] The percent inhibition of PGD, binding (PGD,

HEK-293 cell membranes is determined, the assay is always

used |at the Kp value or lower) to the
un as duplicate for n=1 for a total of n=2
and shown below.
[00314] Compounds 1, 3,6,7,9, 12, 13, 17-20, 22, 24-2%7, 30-32, 34, 36, 537, 40, 42, 45, 47, 48,
51,55,56,58,62-65,67,70,72,75,77-78, 81-84 have K; <l)uM.
[00315] Compounds 2,5, 11, 15, 33, 35, 50, 57, 61, 76 haye K; <10 uM.

[00316] While this invention has been particularly shgwn and described with references to
preferred embodiments thereot. it will be understood by those skilled in the art that various changes in
form and details may be made therein without departing from the scope of the invention encnmpassad

by the appended claims.
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CLAIMS

1. A compound represented by the following structural formul

R4
|

OYN\HG
og
N R?
|

X“F{’

{D;

or a pharmaceutically acceptable salt thereof, wherein;

Ring A is an optionally substituted, fused 5-6 membered ary

Y is >C(RY)- or >N-;
X, is —C(=0)-, -§0-, -CONR-, -C(R)3-, or -CO5-,

R' is an optionally substituted group selected from an alipha

a monocyclic or bicyclic heteroaryl, a monocyclic or bicyclic o

monocyclic or bicyclic non-aromatic carbocylic group.

R%is a C,-Cyalkyl group, a C;-Cs haloalkyl group or Cy-Cg ¢

bl-C;, alkyl group represented by RYis optionally substituted

R? is hydrogen, C,.Cq alky! optionally substituted by R
substituted group selected from a C;-Cy cycloalkyl, a monocyc
monocyclic aryl, or a monocyclic heteroaryl group;

R* is —[C(RM1]u-B: or R? and R* may be taken togethe
form an optionally substituted monocyclic or bicyclic heteroary
or

R* and R* may be taken together with the intervening ¢
optionally substituted monocyclic non-aromatic nitrogen-conta

R? is -OH, -O(C_; aliphatic), -COOR’ or -N(R" ).

R%is -OH. -O(C, 4 aliphatic), -N(R ;. -C(O)R’, COOI

substituted group selected from & monocyelic encloalkyl wmifoss

or a monocyclic non-aromatic heterocycelic group;
each R’ is independently hydrogen, fluoro, or C,-Csalk
cach R, R* or R7 is independently hydrogen or a C-Cy
monocyclic non-aromatic nitrogen-containing heterocyelic zrog

m is zero or one; and
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Y

| or heteroaryl ring;

ic, a monocyclic or bicyclic aryl,

bmatic heterocyclic, or a

yeloalkyl group wherein the

. G- fluoroalkyl, or an optionally

ic non-aromatic heterocyclic, a

the intervening nitrogen atom to

on-aromatic heterocyclic group;

and nitrogen atoms to form an

heterocyclic group;

VIN(R )3, or an optionally

e anvld moneeyehe heteroary .

ic group or N(R"); is a
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B is ~H, -C(R")3, -C(R"),-C(R")3, or an optionally sybstituted group selected from a
monocyclic or bicyclic cycloalkyl, a monocyclic or bicyclie|aryl, a monocyclic or bicyclic heteroaryl,
or a monocyclic or bicyclic non-aromatic heterocyclic group,

provided that cornpounds of formula (I) are other than thase compounds where ¥, is —-COQ-
and R' is ethyl and ring A is substituted with: a) two occurtences of OMe, b) two occurrences of

Me, ot ¢) one occurrence of CFi.

2. The compound of Claim | wherein R' is an optionally substituted group selccted from a
monaocyclic or bicyelic aryl, a monocyclic or bicycli¢ hetetoaryl, a monocyclic or bicyelic

non-aromatic heterocyclic, or a monocyclic or bicyclic nop-aromatic carbocyelic group.

3 The compound of Claim 2 wherein Y is >C(R")-.

4. The compound of Claim 3 wherein the compound is represented by the following structural
formula:
R4
|
Oz N
HX
' =3
(Re)—1
g/n 1l / " \
|
Xisms

or a pharmaceutically acceptable salt thereof, wherein:
n is 0 or an integer from 1-4;
each R® is independently halo, -OR’, -SR, -CN, -N
NR'®COR™, -NRC(O)NR'®,, -C(O)NR'?,, -QC(0)
COZR?, -SO,R%, -S(O)R™, -SON(R™);, -NR')SO,R or

selected from a C,.4 aliphatic, a monocyclic aryl, a mopocyelic heteroaryl, or a monocyclic

2 -NR'®),, -NR*)C(O)R’, -
7 -OC(OIN(RY),, -C(O)R?, -

1 optionally substituted group

non-aromatic heteroeyelic group;
cach R” is independently hydrogen or an optionally substituted Cy 4 aliphatic group:
each R™ is independently an aptionallv substifueed € aliphatic eroup; and
each R" is independently hvdrogen, a Cy¢ alipphatic lzroup, COR™, SOR™ or -
C(O)RQ, or N(Rm); is a monocyclic heteroaryl or a monpocyclic non-aromatic heterocyclic

group.
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5. The compound of Claim 4 wherein the compound is represe
formula:
H4
|
O N\H 5
R
(HB)H_T
N A?

O)\FU

or a pharmaceutically acceptable salt thereof.

0. The compound of Claim 5 wherein:

R' is an optionally substituted monocyclic or Bicycli

optionally substituted at any one or more substitutable

each R" ig independently halo, -OR", -SRY, 1
NRP)COIR', -NR*COR, -NRP)CO)NRR
-OC(ON(R”RP), -C(O)R", -CO;R"?, -SO,R™, -5(0

CN, -

12
R,

an optionally substituted group selected from a C_g aliphatic

heteroaryl, or a monocyclic non-aromatic group,

each R" is independently hydrogen or an optignally

each R'* is an optionally substituted C, 4 aliphatic g

each R™ is independently hydrogen, a C,.; alighatic

C(O)R™, or -N(RR™) is a monocyclic heteroaryl or pon-ar

7. The compound of Claim 6 wherein:
B is a monocyclic aryl or heteoraryl group, or
optionally substituted at any one or more substitutable

each R is independently C,-C4 alkyl, C,-Cy4 b

A Mo
ring g

aloalk

ST-RM TR, VTR -V-T-RM™, -V T-R™ or -W-T -1

Vs -0-, -N(R)-. -CHOMINR)- or -5(ON(R)-:
Vi is -S(0)-. -C(O)-. -NRYCIOY- or -NRISC
T is a C;-C, optionally substitnted alkylens;

T, is a C;-C,; optionally substituted alkylene;

cach R"™ is independently selectad from -OR'{'

CO;R”, -SO-R'™ -S{OIRM -SONR ). an optiona!

hetervaryl group or an optionaily substituted monocyc
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nted by the following structural

c aryl or heteroaryl group

ring carbon atoms with R'};

\IO'Z! _N(RIZRD)s

3, < QOINRERY), -OC(OR",
1SONERRSY, -N(R®)SO,R 2,

a monocyclic aryl, a monocyclic

substituted C) ¢ aliphatic group;
roup; and
group, -COR'™, -SO.R'™, or -

omatic heterocyclic group.

acyclic eycloalkyl group, each
arbon atoms with R™; and

yl, C-Cy haloalkoxy, R™, R™,

14b,

L COINER ), -CIOIRY. -
stituted monoeyelic arvl or

n-aromatic heterocyclic group:
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10.

11.

each R is independently selected from hal

PCT/US2006/006287

0, -OH, -SH, -CN, -NOg, -N(R'®),,

NERYCORY, -NRCO.R™, -NROCOINR s, -OCOIR', -OCOINR'), or

'N(RIG)SOZRIS:‘,

each R" is independently hydrogen or a C, s aliph

each R'* is a C,.¢aliphatic group; and

each R' is independently selected from hyd

-SO,RP or -C(O)R", or N(R', is a monocyclic heteroar

heterocyclic group.

The compound of Claim 7 wherein
R? is C,-C, alkyl or Cs-C cycloalkyl ;
R’ is a C,.C4 alkyl group, and
R’ is ~(CHa)u-B.

The compound of Claim 8 wherein R is a phenyl, g

thiazolyl, isothiazolyl, furanyl, thiophienyl, imidazq

benzotriazolyl, benzothiazolyl, benzimidazolyl, bengzothie

or benzpiperazinyl, each optionally substituted at ar

atoms with R*,

The compound of Claim 9 wherein -C(O)NR’R? andl -R?

The compound of Claim 10 wherein the compound

formula:

i 2/m
O N\RE’
| 3
(Ra)a—r
= M R?
(H
o} s
o

or a pharmacautically acceptable salt thereof, wher

106

rogern,

Iyl, p3

y oneg

insa

atic group;

152
b

a C.¢ aliphatic group, -CO,R

yl or a monocyclic non-aromatic

yridy], pyrimidyl, oxazolyl, isoxazolyl,

razolyl, pyrollyl, tetrazolyl, indolyl,

nyl, benzofuranyl, benzmorpholinyl

or more substitutable ring carbon

are: trans relative to one another.

is represented by the following structural

n

— Rm)t

i tare independenty 001,20 5 e 4,
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12,

13.

PCT/US2006/006287

The compound of Claim 11 wherein R%, R" and R", when present, are independently, halo,

CO.R", CONRMRY, C, ;3 alkyl, Cy5 haloalkyl, hydro

amine, Cp.;alky! amine, C,; dialkylamine, C,.3 hydro

The compound of Claim 3, whercin:
R'is a monocyelic aryl or heteroaryl group su
further optionally substituted at any one or more subs
each R" is independently halo, -OR', -SR*?,
NRP)CORY, -NRCOR™, -NR"C(ONR L
-OC(O)N(RPR"), -C(O)R®, -CO,R"?, -SO,R'™, -5(O
an optionally substituted group selected froma C, g al
heteroaryl, or a monocyclic non-aromatic group;

cach R' is independently hydrogen or an opti

xyl, Cj.; alkoxy, C,.; haloalkoxy, -CN,

kyalkyl or Cy; aminoalkyl.

bstituted with T,-Vo-T5-M-RY and is
itutable ring carbon atoms with R*';
FCN, 1NO;, -N(R'*R"),

13, -C(OINRPRS), -OCOIR"?,
JR'™, -SONRPZRY), -N(R™)SO,R'™,

phati¢, a monocyclic aryl, a monocyclic

onally substituted C; 4 aliphatic group;

each R' is an optionally substituted C, 4 a]ipT}atic group; and

each R" is independently hydrogen, a C,; ali
C(O)RY, or -N(R"R™) is a monocyclic heteroaryl or

RYis -C(0)OR", -C(O)R"®, -OC(O)R", -C(O
-NRPC(O)OR™, -S(O),R'®, -S(0),CORY, -S(0).N(
S(0),0R¥, -S(O)OR", -S(O)R™, SR, -C(O)NRYS
-OC(O)N(R™),, -N(R"),, -OR", an optionally substit
an optionally substituted heteroaryl group;

M is absent or an optionally substituted monoj
monocyclic non-aromatic carbocyclene or an optional

heterocyclene;

Vs is absent, -O-, -C(0)-, -N(R'™)-, -S-, -S(O)

hatig group, -CO.R™, -SO,R™ or -
non-aromatic heterocyclic group;
IN(R ), -NRPCOR",

R'%),, (NR¥*S(0),R"™ -NRS(0),R'®,
(0),R"™, -CN, -NRPC(O)N(R'),,

nted non-aromatic heterocyclic group or

cyclig arylene, an optionally substituted

ly substituted monocyclic non-aromatic

¥

-C(O)NR"-, -NR"C(0)-, -S(0).NR"-, -NR'S(0);-, 6r =S(0)s-;

T, is absent, or a Cy.yp straight chain alkylene;

Ty is Cy.0 i8 a straight chain alkylene; providdd thaf T; is a Cy.qg straight chained

alkylene when M is absent and V4 is —O-, -S-, -N(R]9)~, C(OINR™- or —S(O)ZN(R‘Q)- and

RY is -NRY¥S(O).R™ .NRFS(O1.R'™, -NR"C(OR"”
-CN, -OH. -SH. -N(R'%.:

wherein T; and ‘15 together contain no more
and T; are optionally and independently substituted at
atoms with halide, alkyl, gen: dialkyl, gem dihalo, hal

cycloalkyl, optionally N-substituted nitrogen containiy

107

NRPCIOIOR™, NRUCIOINR

an 1Q carbon atoms, and wherein T

any gne or more substitutable carbon
palkyl. alloxy, haloalkoxy, spiro

@ spifo non-aronutic beterocvelic
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14.

15.

16.

PCTUS2006/006287

group, oxygen-containing spiro nen-aromatic heter¢cyclic group, amine, alkylamine,
dialkylamine, or hydroxyl;

each R"is independently hydiogen or C, ¢ gliphatic group;
each R'%is independently Cy ¢ aliphatic groupy and

each R" is independently selected from hydroger, a C,¢ aliphatic group, -CO,R",

-SO,R", or-C(O)R, or -NRY is a monocyclic hetdroaryl or a monocyclic non-aromatic

heterocyclic group.
The compound of Claim 13 wherein T, and M are alpsent.

The compound of Claim 14 wherein:
B is a monocyclic aryl or heteroaryl group or a mgnocyclic cycloalkyl group, each
optionally substituted at any one or more substitutable ring carbon atoms with R':
each R'" is independently C,-C, alkyl, C,-Cy4halodlkyl, C,-C4 haloalkoxy, R™, R,
-T-R'™, -T-R'™, -V-T-R™, -V-T,-R™, .V.T-R™ o
Vis -O-, -NR)-, -C(O)N(R)- or -S(O)N(R)1;
Vi is-8(0), -C(0)-, -N(R)C(0)- or -N(R)SO,-;
T is a C;-C, optionally substituted alkylene;
T, is a C;-C4 optionally substituted alkylene;
R'¥, -C(O)N(R'*),, -COR",
-SO,R™2 -S(O)R™, -SO,N(R'®),, an optionally substituted menocyclic aromatic group or an

each R is independently selected from -O Ha

optionally substituted monocyclic non-aromatic heterocyclic group;
I "SHv "CN> 'NO'Zv 'N(R-]é)ly
CO)RY, -OC(O)N(R'®); or

each R'? is independently selected from hald, -OH
NR')CO)R", -NR')COR* or -NR')C(OINR!), -
NR')SOR',
each R" is independently hydrogen or a C,¢ dliphatic group;
each R' is a ;¢ aliphatic group; and
each R'® is independently selected from hydrdgen,
-SO,R™, or -C(OWRY, or N(R'™), is a monocyelic het

heterocyclic group.

C\. aliphatic group, -CO,R",

roaryl or a monocyclic non-aromatic

The compound of Claim 15 wherein:
R?is C-Cs alkyl or C5-Cg cycloalky! ;
R¥is 2 C.Cyalky] zroup, and
R is —(CH:)u-B.

108
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17.

18.

19.

20.

21.

The compound of Claim 16 wherein R' is a phenyl, pyridyl,
thiazolyl, isothiazolyl, furanyl, thiophienyl, imidazoly], pyr:

benzotriazolyl, benzothiazolyl, benzimidazolyl, benzothieny

v

or benzpiperazinyl, each substituted with -V;-T3-R ", and ea

one or more substitutable ring carbon atoms with R'".

The compound of Claim 17 wherein the compound is fepreg

PCT/US2006/006287

pyrimidyl, oxazolyl, isoxazolyl,
zolyl, pyrollyl, tetrazolyl, indolyl,
1, benzofuranyl, benzmorpholinyl

ch optionally substituted at any

ented by structural formula:

Fli"
0 N\R3
|
(Re)n™T7
N R?
0 ~ y
| —JVe-To R
-~
(R

1

or a pharmaceutically acceptable salt thereof, wherein|s is O} 1, 2, 3, or 4.

The compound of Claim 18 wherein -C(O)NR’R* and|-R? are rrans relative to one another.

The compound of Claim 19 wherein the compound is fepregented by the following structural

formula:

VE_TS_R ‘ .

or a pharmaczutizally acceptable salt thereof,

The compound of Claim 20 wherein:

V. ig a covalent bond or -O-;

Tais Oy ts a straight chain alkylene optionally substituted at anv one or more

substitutable carbon atoms with halide, alkyl, gem diakyl, gem dibalo, haloalkyl, spiro

109
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22.

23.

cycloalkyl, optionally N-substituted nitrogen containing sp
group, oxygen-containing spiro non-aromatic heterog¢yclic
dialkylamine, or hydroxyl:
RY is -C(O)OR"®, -C(O)N(R'"),, -NR¥C(O)R'®, -N
-NRYS(0),R"* -NRC(O)N(R'™),, an optionally substitut
represented by R or an optionally substituted heterqary! g
each R"¥ is independently H or C,-Cs alkvl;
each R'® js independently C;-C; alkyl:
each R" is H or alkyl or N(R™); is a nitrogenj-cont
group;

R¥ is an optionally substituted piperidinonyl} oxaz

PCT/US2006/006287

iro non-aromatic heterocyclic

group, amine, alkylamine,
RC(O)OR™, -S(0)NR'),,

ed non-aromatic heterocyelic group
roup represented by R?!;

nining non-aromatic heterocyclic

olidinyl, oxazolidinonyl,

thiazolidinyl, tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, tetrahydrothiophene,

morpholinyl, thiornorpholinyl, imidazolidinyl, imidazolidir

onyl, dioxanyl, dioxolanyl,

dithiolanyl, pyrrolidinyl, pyrrolidinonyl, piperazinyl, jor piperidinyl; and

R isan optionally substituted furanyl, tetrazolyl,
pyrrolyl, pyrazolyl, pyridinyl, pyrimidyl, thiazolyl, thienyl,

xazolyl, isoxazolyl, oxadiazolyl,

or imidazolyl.

The compound of Claim 21 wherein the compound is|rcpresented by the following structural

formula:
“ 3
. _(HM
(CI;HE)m
QO N\Ra

or a pharmaccuticallv acceptable sal* thercof, whereintis 0

The compound of Clairn 22 wherein:
RY is -C(O)OR ", -C(O)N(R"),, optionally N{subst
substituted imidazolvl; and

13 1% : i .
R™and each R™ ars independently-H. mathyl. ore

110

tuted tetrazolyl or optionally N-

hyl.
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24,

23.

26.

The compound of Claim 23 wherein R%, R' and R", when
CO,R"2, CONR®R", C, alkyl, Cy.3 haloalkyl, hydroxyl, C

amine, Cy.a alkyl amine, C,.3 dialkylamine.

The compound of Claim 5 wherein:
R' is a monocyclic aryl or hetcroaryl group, substi
aryl or heteroary! group represented by R! optionallyiis fur]
substitutable carbon atoms represented by R',
Vs is a covalent bond, -O-, -C(O)-, -N(R")-,}-S-, -
S(0):NR"-, -NR"S(0);-, or -5(0)2-;
each R' is independently halo, -OR", -SR"| -CN,
NRP)COIR™, -NR?)COR™, -NRP)CONR'R"), 1
-OC(ON(RR"), -C(OIR'2, -COR'Z, -SOR'E, -S(D)R'
ar an optionally substituted group selected from a Cyjs alipl
monocyclic heteroaryl, or a monocyclic non-aromatic grbu
each R' is independently hydrogen or an opfional
each R'* is an optionally substituted C, 4 aliphatic
each R™ is independently hydrogen, a C_ aliphat
COR™, or -NR"R™) is an optionally substituted monog
heterocyclic group; and
R? is an optionally substituted monocyclic ¢r bicy

optionally substituted monocyclic or bicyclic non-arpmati

The compound of Claim 25 wherein:
B is a monocyclic aryl or heteroaryl group gra m
optionally substituted at any one or more substitutable rin
each R" is independently C;-C, alkyl, C;-Cj halo
ST-R™T-RM, V-T-R', -V-T3-R™, -Vi-T-R' dr-V-
V is -O-, -N(R}-, -C(O)N(R)- or -5(O)N(R
Vi i -S000. -CON-. -NRICIO)- or -N(RISO -

T i a C)-Cy optionally substituted alkvlene
Tyis a Cp-Cy optionally substituted alkylend;
each R is independently selected from -OR'™,
SO-R™, -S(OIRI®, -SOLN(R )., an optionally subgtitug

sroup or an ontionally substituted menocyelic non-aroma

111
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present, are independently, halo,

1.3 alkoxy, Cy; haloalkoxy, -CN,

uted by -V3-R* and wherein the

ther substituted at any one or more
5(0)-, -C(OINRP-, -NR"C(0)-, -

NOy, -NRPR"),
C(ONR"R™), -OC(O)R",

, -SONRPR™), -NR"®)SOR™,
hatic, a monocyclic aryl, a

£

y substituted C,.q aliphatic group;
group; and

c group, -CO;R'?, -SO,R'*", or -

yclic heteroaryl or non-aromatic

clic non-aromatic carbocyelic or an

c heterocyclic group.

onocyclic cycloatkyl group, each
o carbon atoms with R';

alkyl, Ci-C, haloalkoxy, R, R
Tl“RMh'

14b
’

ISR _CON(R'®),, -CO,R",

d monuecyclic aryl or heteroaryl

i¢ heterecyelic group:
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each R™ is independently selected from halo, -OH, -SH, -CN, -NO,, -N(R'),,
NERHCO)RY, -NR'YCO,R™, -NR'"HCOINR),, -QCOIR"?, -OC(O)NR'®), or
NR'®SOR™;

each R" is independently hvdrogen or a C. aliphptic group;

cach R'™ is a C, aliphatic group; and
each R" is independently selected from hydrogen
-SO.R or -C(O)RY, or N(R'), is a monocyclic hdteros

heterocyclic group.

a Cy aliphatic group., -CO,R™,

y} or a monocycelic non-aromatic

27. The compound of Claiin 26 wherein:
R*is C;-Cyalkyl or C4-Cg cycloalkyl;
R* is a C.C,alkyl group, and
R* is ~(CHy)u-B.

28. The compound of Claim 27 wherein R**is an optiondlly substituted moneyclic non-aromatic

heterocyclic group.

29. The compound of Claim 28 wherein the compound id represented by the following structural
formula:

or a pharmaceutically acceptable salt thereof, wherein s is 0, 1, 2, 3, or 4.

30.  The compound of Claim 29 wherein -C(O)NK'R” and| -R” are rrans relative to one another.

3L The compound of Claim 30 wherein R™ is an optionally substituted cyclohexanyl.
oxazolidinyl, oxazolidinonyl. thiazolidinyl, tetrahvdrafuranyl, tetrahydropyranyl,
thiazolidinyl, tetrahvdrothienyt, morphelinvl. thiomorphohvl imidazelidinyd,
imidazolidinonyl, dicxanyl, dioxolanyl, dithiolanyl, ptreolidinyl, pyrrolidinenyl, piperazmyl,

isothiazolidiny! 8.5, dioxide, or piperidinyl.

112
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32. The compound of Claim 31 wherein the compound is

formula:

V3"R22 .

or a pharmaceutically acceptable salt thereof.
33. The compound of Claim 32 wherein Vj is absent.

34.  The compound of Claim 33 wherein R* is oxazolidin

morpholinyl, imidazolidinyl, imidazolidinonyl, pyrrolidinyl

PCTIUS2006/006287

represented by the following structural

1, thiazolidinyl, tetrahydrofuranyl,

pyrrolidinonyl, piperazinyl, or

piperidinyl, each optionally substituted at any substitufable ¢arbon atom by alkyl, halide,

haloalkyl, hydroxyalkyl, -C(O)OR®, -C(O)RZ, -OC((HR®,
optionally substituted at any substitutable nitrogen atogm wit
C(0)OR?, -C(O)R”, ~(CHy)(COH, «(CHy)(C(OINRT)q,

~(CHz)qC(CH3),CONR™)y; -(CH,){C(CH3),CO:R™ 0
q is an integer from 1-4; and

each R* is independently -H, alkyl, haloalkyl

35. The compound of Claim 34 wherein the compound is

formula:

113

1-(CH

yorhy

repres

o1 -C(O)NR™),, and each

1 alkyl, haloalkyl, hydroxyalkyl, -
CHy)CH(CH;)CON(R®);
2)(CII(CH,)COR,

droxyalkyl.

ented by the following structural
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36.

37.

&

"Vy=R%2

’

or a pharmaceutically acceptable salt thereof, wherein tis 0, 1, 2, 3 or 4.

The compound of Claim 35 wherein R, R"" and R, when |present, are independently, halo,
Cis alkyl, Cy.3 haloalkyl, hydroxyl, C,.; alkoxy, C,; haloalkoxy, -CN, amine, C;.; alkyl

amine, C,.;dialkylamine.

The compound of Claim 1 wherein:

R is T,-Vo-T5-M-RY;

RY is -C(O)OR", -C(O)R", -OC(O)R", -CLOINR}"),, -NRPC(O)R",
NR¥C(0)OR™, -S(O)R'*2, -S(0):COR™, -S(O)N(R');, FENRPS(0),R'®, -NRPS(0),R"*,
S(0).0R", -S(O)OR'®, -S(O)R™, -SR'®, -C(O)NRS(0),R™*, -CN, -NR¥*C(O)N(R'")z,
-OC(O)N(R"),, -N(R™),, -OR*, an optionally substituted non-aromatic heterocyclic group or
an optionally substituted heteroaryl group;

M is absent or an optionally substituted monqeyclid arylene, an optionally substituted
monocyclic non-aromatic carbocyclene or an optionally substituted monocyclic nen-aromatic
heterocylene;

V, is absent, -O-, -C(O)-, -NR")-, --, -S(O)},
-C(O)NR™-, -NRC(0)-, -S(0),NR"-, -NR"S(0),-, 0 ~S(0)=-;

T, is absent. or a €y}, straight chain alkylene,

T is Oy i astraight chain atkyleng; providad that T; s Cog straight chuined
allylene when M= abseut and Vi 15 -0-, -5 . NER'TE - N o SOORNIR™- and
R is -NR'PS(0);R' ™, -NRS(0)-R '™, -NRPC(O)R'E | -NRTC(O)OR™. -NRPC(OMNR™)..,
-CN, -OH, -SH, -N(R")3;

wherein Ty and T; together contain no more than 10{carbon atoms. and wherein T,
and T arc optionally and independently substituted atjany one or more substitwiable curbon

atoms with halide, alkyl, gem dialkyl, gem dihalo, halealkyll alkoxy, haloalkoxy, spiro

114
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38.

39.

40. .

cycloalkyl, optionally N-substituted nitrogen containis

group, oxygen-containing, spito non-aromatic lieteroe

dialkylamine, or hydroxyl;

each R™is independently hydrogen or C,.¢ alip
each R'® s independently C. aliphatic groupy
each R" is independently sclected from hydro
-SO.R', or -C(O)R', or -NR" is a monocyclic hetero

heterocyclic group.

The compound of Claim 37 wherein the compound is

formula:

(Ra)n_—:

or a pharmaceutically acceptable salt thereof.

The compound of Claim 38 wherein the compound is r

formula:

0
3
(Rﬁ)n_:
o
0

or a pharmaceutically acceptable salt thercal.

The compound of Claim 39 wherein:
V, is a covalent bond or -O-;
Ts 15 Cyq is a straight chain alkylene optionally
substitutable carbon utoms wiih halide, alkyl, gen dialliyl, g

cyeloalkyl, optionally N-substituted nitrogen containing

.
o

H4
|
O M s
N R?
0% T,V , Ty

RE

V,-T3-RY
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gen, o

aryl o

cpres

i

hatic

and

epres

M-RY |,
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o non-aromatic heterocyclic

ronp, amdoe, adkylnine,

group:

C\.¢ aliphatic group, -CO,R",

- a monocyelic non-aromatic

ented by the following structural

¢nted by the following structural

substjtuted at any one or more

wam dihalo, Taloatkyl, spiro

sparg non-aromatic heterocyclhic
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4]1.

L

PCTAIS2006/006287

group, oxygen-containing spiro non-aromatic heterqcyclig group, amine, alkylamine,
dialkylamine, or hydroxyl

RY is -C(O)OR", -C(OINR )., -NRC(O)R", -
NRS(0),R"8, NRPC(ONR'),, an optionally st

represented by R or an optionally substituted heter

RUC(O)OR'™ | -S(O),N(R'),,
bstituted non-aromatic heterocyclic group
aryl group represented by R*!;

cach R is independently H or C,-C; alkyl;

each R'* is independently C,-Cj alkyl;

each R" is H or C;-Cs alkyl or N(R"); is a nitroge-containing non-aromatic
heterocyclic group;

R¥is an optionally substituted piperidinonyl, oxazolidinyl, oxazolidinonyl,
thiazolidinyl, tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, tetrahydrothiophene,
morpholinyl, thiomorpholinyl, imidazolidinyl, imidazolidinonyl, dioxanyl, dioxolanyl,
dithiolanyl, pyrrolidinyl, pyrrolidinonyl, piperazinyl,jor piperidinyl; and

R* is an optionally substitated furanyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl,

pyrrolyl, pyrazolyl, pyridinyl, pyrinudyl, thiazolyl, thienyl, or imidazolyl.

The compound of Claim 40 wherein the compound ig represented by the following structural

formula:

/

(RB)n-"_:.

O)\VZ—TS-RY

or a pharmaceutically acceptable salt thereof, wherein
tis0.1,2, 3 ord;
each R™ is independently C;-C. alkyl, C-Cy
STRM,CT-RM™ VTR AVLT-R™ VTR ar M
Vs -O-, -NR-, - CIOINCR - or -S{0 N
Vi is -$(Q)g, ~-C(O)-, -NR)C(O)- or -N({R)SQ»-;

aloallyl, C;-Cy haloalkoxy, R7¥ R

T is a C)-Cy optionally substituted alkylene;

Tyis a Ca-Cy optionally substituted alkylenc:
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42.

43,

44,

45.

46.

&7,

each R'" is independently selected from -OR™

CO.R", -SOR, -S(OIR™?, -SO,N(R'®),, an optionall
heteroaryl group ot an optionally substituted monocycl
each R™® is independently sclected from hala,
NR'COIRY, -NR')CO,R™, -NR')CONR'S),,
-NR')SO,R™,
each R" is independently hydrogen or a Cy.sal
each R'is a C, g aliphatic group; and
each R'® is independently selected from hydrog
-SOR™, or -C(O)R", or N(R'®), is a monocyclic heteq
heterocyelic group.

The compound of Claim 41 wherein:

OH

phati

cr, a

oaryl

v

PCT/US2006/006287

L -SRY -C(OIN(R'),, -CORY, -
y sub

tituted monocyclic aryl or

¢ non-aromatic heterocyclic group;

SH, -CN, -NO5, -N(R'%,,

-OC(O)R", -OCOINR'"); or

group;

C1 aliphatic group, -CO,R'®,

or a monocyclic non-aromatic

RY is -C(O)OR™, -C(O)N(R ), optionally N-substituted tetrazoly! or optionally N-

substituted imidazolyl; and

R and each R" are independently—H, methyl,

or ethyl.

A pharmaceutical composition comprising a pharmaceugtically acceptable carrier or diluent

and an effective amount of a compound represented by

the ¢

smpound of Claim 1.

A method of treating an inflammatory disease in a subject, comprising the step of

administering to the subject an cffective amount of a ¢
of Claim 1.

The method of Claim 44, where the inflammatory disease is

rheumatoid arthritis, multiple sclerosis, chronic obstrug

COPD exacerbations, or allergic asthma,

The method of Clairn 45, where the inflammatory dise
dermatitis, chronic obstructive pulimonary disorder (C

rhinitis, or allergic asthma,

A method of inhibiting CRTTI2 activity in: (a) a subjeqt; or (

method comprises administering to said subject. or cor

compound represented by Claim 1.

117

1se, di

D,

tacti

mpound represented by the compound

atopic dermatitis, allergic rhinitis,

tive pulmonary disorder (COPD),

sorder or symptom is atopie

COPD exacerbatons, allergie

b) a biological sample: which

2 said biological sample with a
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WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(nternationat appheation Mo

PCTUS2006006287

Box No.| Basis of the opinion

2. With regard to any nucleotide and/or amino acid sequence d
necessary to the claimed invention, this opinion has heen establishe

3. O In addition, in the case that more than one version or copy

1. With regard to the language, this opinion has been establisheq

& the international application in the language in which it wag

a. type of material:
O asequence listing
[J  table(s) related to the sequence listing
b. format of material:
O on paper
O in electronic form
¢. time oifiling/furnishing:
O contained in the international application as filed.
O filed together with the international application in electrg

00 furnished subsequently to this Authority for the purpose

has been filed or furnished, the required statements that th
copies is identical to that in the application as filed or does
appropriate, were furnished.

4. Additional comments:

Form. PCTASA/ 237 {Aoril 2005}

filed

s of g

o infg
not g

on the basis of;

O atransiation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

isclosed in the international application and

d on the basis of:

nic form.

earch.

of a sequence listing andfbr table relating thereto

yrmation in the subsequent or additional
0 beyond the application as filed, as




WRITTEN OPINION OF THE ertonal appleion 1od \f;;;""?
INTERNATIONAL SEARCHING AUTHORITY PCTUS2006006287

Box No. lll Non-establishment of opinion with regard to Eovﬁlty, inventive step and industrial

applicability

-

The questions whether the claimed invention appears to be ngvel, 10 involve an inventive step (to be non
obvious), ar to be industrially applicable have not been examined in respect of

(1 the entire international application
B claims Nos. 44-47 (w.r.t. Industrial Applicability)
because:

the said international application, or the said claims Nos. |44-47 relate to the following subject matter
which does not require an international search (specify);

see separate sheet

[J the description, claims or drawings (indicate particular elements below) or said claims Nos.  are so
unclear that no meaningful opinion could be formed (specify):

O the claims, or said claims Nos. are so inadequately suppofted by the description that no meaningfu! opinion
could be formed (specify).

O no international search report has been established for the whole application or for said claims Nos.

(J a meaningtful opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed time limit:

[J furnish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

C1 furnish a sequence listing in electronic form complying with the standard provided for in Annex C
of the Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

O pay the required late furnishing fee for the furnishing of ‘a sequence listing in response to an
invitation under Rules 13ter.1(a) or (b).

[0 a meaningful apinion could not be formed without the tables related to the sequence listings; the applicant
did not, within the prescribed time limit, furnish such tables|in electronic form complying with the technical
requirements provided for in Annex C-bis of the Administrative Instructions, and such tables were not
available to the International Searching Authority in a form and manner acceptable to it.

1 the tables related to the nucleotide andbr amino acid sequence llisting, if in electronic form only, do not
comply with the technical requirements provided for in Anngx C-bis of the Administrative Instructions.

O See Supplemental Box for further details

Form PCTASA/237 (April 2005)




WRITTEN OPINION OF THE : Internatonal apphcation Hé
INTERNATIONAL SEARCHING AUTHORITY PCTAS2006/006287

Box No.V Reasoned statement under Rule 43bis.1(a)(i)|with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 1-47
No: Claims -
Inventive step (IS) Yes: Claims

No: Claims 1-47
Industrial applicability (1A) Yes: Claims 1-43

No: Claims

2. Citations and explanations

see separate sheet

Box No. VIli Certain observations on the international application

The following observations on the clarity of the claims, descriptiop, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet

Form PCTASA/ 237 (April 2005)
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WRITTEN OPINION OF THE International application No.\ ()7
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2006/006287
Re ltem Iil

- Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

[

1. Claims 44-47 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with respect
to the industrial applicability of the subject-matter of these claims (Article 34(4)(a)(l) PCT).

Re ltem V
Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

2. Reference is made to the following document:

D1: WO 2004/032848 A (MILLENNIUM PHARMACEUTICALS, INC; GHOSH,
SHOMIR; ELDER, AMY, M; CARSON,) 22 April 2004 (2004-04-22)

3. The subject-matter of claims 1-47 is not disclosed|in the prior art and therefore novel
(Article 33(2) PCT).

4, The present application does not meet the criteria of Article 33(1) PCT, because the
subject-matter of claims 1-47 does not involve an inventive step in the sense of Article
33(3) PCT.

4.1. The document D1 is regarded as being the closest prior art to the subject-matter of
claim 17 and discloses (Tables 1-6)): 1,2,3,4-tetrahydronaphthaquinolines as well as
tetrahydropyridine compounds ortho condensed with other heteroaryl rings, the nitrogen
. situated in alpha position of the other ring, substituted on the nitrogen by a C(O)R' group,
R' being an aromatic group. substituted on the 2-pogition by a methyl group and on the 4-
position by an amide group, where the nitrogen of the amide is bonded directly to position
4 of the quinoline or condensed pyridine 1ng.

4.2. The subject-matter of claim 1 therefore differs from this known in D1 in that: on the 4-

Forng PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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WRITTEN OPINION OF THE International apphication No. '\ j

INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET)

-

PCT/US2006/006287

position of the 1,2,3,4-tetrahydronaphthaquinoline as well as condensed tetrahydro-
pyridine the amide group is bonded directly to the ring via the carbon of the amide.

4.3. In the absence of any enhanced activity as CRTHZ jnhibitors of the compounds of the
present application, the problem to be solved by the present invention is: the provision of
further compounds useful as CRTH2 inhibitors.

4.4. The solution proposed in claim 1 of the present japplication cannot be considered as
involving an inventive step (Article 33(3) PCT) for the following reasons.

The person skilled in the art would, when confronted with the problem as posed above,
and starting from the closest prior art, consider changing the bonding mode of the amide
group on position 4 of the bycyclic heterocyclic ring from|being bonded via the nitrogen, as
in the closest prior art, to being bonded via the carban, thereby arriving at the subject-
matter of the present application.

4.5.The sai'ﬂe reasoning applies, mutatis mutandis, to the subject-matter of the
corresponding independent claims 43,44 and 47 and dependent claims 2-42,45 and 46,
which therefore are also considered not new/inventive.

Re item VIil
Certain observations on the international application

5. The vague and imprecise statement in the description on page 102, paragraph 00316,
implies that the subject-matter for which protection is{sought may be different to that
defined by the claims, thereby resulting in lack of clarity (Article 6 PCT) when used to
interpret them.

5.1. The expression "which is hereby incorporated by reference" implies that the subject-
matter for which protection is sought may be different to that defined by the claims, thereby
resulting in lack of clarity (Article 6 PCT) when used to interpret them

Farm |

PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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International application No. International filing date (day/month/year) (Earliest) Priority Dale (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 Search
according to Article 18. A copy is being transmitted to the International Bureau.

It is also accompanied by a copy of each prior art document citg

This international search report consists of a total of | 4 __sheets

ng Authority and is transrnitted to the applicant

<3

ed in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out

the international application in the language in which it

D a translation of the international application into |

n the basis of.
as filed

, which is the language

of a translation furnished for the purposes of internatior

O

With regard to any nucleotide and/or aminc acid sequence d

Certain claims were found unsearchable (See Box No. H)

&) ]
E

Unity of invention is lacking (see Box No Iil)

4. With regard to the title,
the text is approved as submitted by the applicant
the text has been established by this Authority to read as follow

BE

With rzgard to tha abstract.

[‘__} the tavtis app e 37 o

i the text has been astalhaned, according e Buiz e b, by th

mntte ] et 2ol e

& wWilh regard to the drawings,

D as sugoested try, the applicant

b. D none of the figures is 1o be published with the abstract

a. the fiqure of the drawings 1 05 abdised ot s aratiacta bgues 1

al search (Rules 12.3(a) and 23.1(b))

isclosed in the international application, see Box No. |
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effects of the compound/composition.

2. D Claims Nos.:

because they relate to parts of the International Application that do not ¢

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance w

because they relate lo subject matter nol required to be searched by thig Autharity, namely:

Akthough claims 44-47 are directed to a method of treatment of the
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aims under Article 17(2)(a) for the following reasons:
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an extent that no meaningful International Search can be carried out, specifically:

th the|second and third sentences of Rule §.4(a).

Box lil Observations where unity of invention is lacking (Continuat
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searchable claims.
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cavers only those claims for which fees were paid, specifically claims Nos.:
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1. As all required additional search fees were timely paid by the applicant. this international Searct Report covers all

he applicant, this international Search Report
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ANTAGONISTAS DEL RECEPTOR DE PGD2 PARA EL TRATAMIENTO DE ENFERMEDADES

INFLAMATORIAS

INFORMACION DE

PRIORIDAD

La presente solicitud reivindica priorid

ad degun 35 US.C. § 119(e) para la

solicitud provisional de Estados Unidos N° 60/635.927, presentada el 24 de febrero de

2005, fitulada “Antagonistas del Receptor

Enfermedades Inflamatorias”, cuyo contfenido

documento como referencia.

de

PGD2 para el Tratamiento de

entero se incorpora en este

ANTECEDENTES DE LA INVENCION

CRTH2 es un receptor de quimioatr

expresado en celulas Th2 (Nagata et al.,
eosindfilos y basofilos (Hirai et al., J. Exp. Med.,
D2 (PGD2) es un ligando natural para CRTH2,
producido por mastocitos, Se ha demostrado

induce la migracion y la activacion de ceélu

v es

que

ayentes acoplado a la proteinag G
J. Immunol., 1999, 162, 1278-1286},
2001, 193, 255-261). La prostaglandina

el mediador inflamatorio principal
la activacion de CRTH2 por PGD2

as Th2 (Hirai et al., J. Exp. Med. 2001,

193, 255-261; Gervais et al., J. Allergy Clin. Immunol, 2001, 108, 982-988) que, a su vez,

estan implicadas en la creacion de una resp

de la induccion directa o indirecta de |

uvest

0 inflamatoria alérgica por medio

o migraciéon, activacion, cebado vy

supervivencia prolongada de células efectaras tales como eosindfilos y basdfilos

(Sanz et al., J. Immunol. 1998, 160, 5637-5645

2001, 108, 594-601; Teran L. M., Clin. Exp. Allergy 19

en el inicio y mantenimiento de la inflamacid
en modelos de asma en ratones demostrand
vivo por la PGD2 sintasa exacerba la inflamd
al. J. Immunol. 2002, 168, 443-449).

Por consiguiente, los compuestos qu

inhibidores, de la interaccion entre CRTH? y

tratamiento de enfermedades y trastornos g

células Th2 y eosindfilos y/o baséfilos. Estas &

n alg
o gu

cion

ue &

; Pope et al., J. Allergy Clin, Immunol,

99, 29, 287-290). El papel de PGD2
srgica también se ha demostrado
e la sobreproduccion de PGD2 in

de la vias respiratorias (Fujitani et

e son moduladores, preferiblemente

PGD2 deben ser (tiles para el
stan mediados por CRTH2, PGD2,

nfermedades incluyen, pero sin

limitacién, frastornos alérgicos, frastornos asmaticos y trastornos inflamatorios tales

como rinitis alérgica, asma alérgica, bron

frastornos inflamatorios sistémicos.

Ahora se ha descubierto que los com

composiciones farmaceuticamente aceptables

inhibidores de la interaccién entre CRTH2

Yy SU

cocpnstriccidon, dermatitis atdpica vy

puestos de esta invencidn y las

de [os mismos son eficaces como

ligando natural PGD2. De esta

PCT/US2006/006287 / § :
S
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manerd, los compuestos de la invencion y lag compaosiciones farmacéuticas de los
mismos son Utiles para tratar trastomnos |inflamatorios y  trastornos con un

componente inflamatorio.
DESCRIPCION DETALLADA IDE LA INVENCION

Esta invencién proporciona compyestos que son inhibidores de CRTH2, vy

por consiguiente son Utiles para el fratamiento] de trastornos inflamatorios y/o
trastornos con un componente inflamatorio. Los gompuestos de esta invencion se

representan por la férmula I:

o una sal farmacéuticamente aceptable de los mismos, donde:

El anilo A es un anillo arilo o hetergarilo, de 5-6 miembros, condensado,
opcionalmente sustituido;

Y es >C(R¥)- 0 >N-;

X1 es -C(=0}-, -SO2-, -CONR-, -C(R)2- 0 4COa21.,

R' es un grupo opcionalmente susfituido seleccionado entre un grupo
alifatico, un arilo monociclico o biciclico, un heteroarilo monociclico o biciclico, un
heterociclilo monociclico o biciclico no jaromdfico o un grupo carbociclilo
monogciclico o biciclico no aromdtico.

R2 es un grupo alquilo Ci-Cs, un grupo haledlquilo Ci-C3 o un grupo
cicloalguilo C3-Cs donde el grupo dalquilo i-Cs representado por R? esta
opcionalmente sustituido con R3;

R3 es hidrogeno, alguilo Ci-Ce opcionalmente sustituido con Ré, fluoroaiquilo
Ci-Cs, 0 un grupe opcionalmente sustifuido seleccionado entre un grupo
cicloalquilo C3-Cs, un grupo heterociclico| monociclico no aromdtico, un arilo
monociclico o un grupo heteroarilo monociclico;

R4 es -[C(R7)2]m-B; 0 R3 y R4 se pueden tomar junto con el dtomo de nitrdgeno
situado entre ellos para formar un grupg heteroariio monociclico o biciclico,

opcionalmente sustituido o un grupo heterodgiclico no aromatico; o
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aromdatico, monociclico, opcionalmente sustityi
R3 es -OH, -Olgrupo dlifatico Ci4), -COOR" o -N(R'}2;
Ré¢ es -OH, -O(grupo alifdtico Cia), -N(Rl)z2, -C[O)R’, -COOR", C[O)N(R')2. o un

grupo opcionalmente sustituido seleccionado|entre un cicloalguilo monociclico, un

arilo monociclico, un heteroarilo monocidlico |o un grupo heterociclico no
aromatico monociclico;
cada R7 es independientemente hidrégena, fluor o alquilo Ci-Ca;
cada R, Rxo R' es independientemente hidrégeno o un grupo alifdtico Ci-Ca
o N{R')2 es un grupo heterociclico que |confiene nitrbgeno, no aromatico,
monociclico;
m es cero O uUno; y
B es -H, -C(R7)3, -C(R7)2-C(R7)3, o |un

seleccionado entre un cicloalguilo monociciico

rupo opcionalmente sustituido
biciclico, un arilo monociclico o
biciclico, un heteroariio monociclico o bigiclico o un grupo heterociclico no
aromatico, monociclico o biciclico.

En algunas reaqlizaciones, los compuestos de la invencidon incluyen
compuestos de férmula () distintos de los corhpuestos en los que X1 es -COO-y R es
efilo y el anillo A estd sustituido con: a} dos aparigiones de OMe, a} dos apariciones
de Me, o ¢) una aparicion de CFa. En otrgs reglizaciones, los compuestos de |a

invencién incluyen aquellos compuestos en ios que X1 es distinto de -COO-

2. Compuestos y definiciones:

Los compuestos de esta invencion incluyen los descritos anteriormente de

principios generales de guimica orgdnica [se describen en "Organic Chemistry",
ausalito: 1999, vy "March's Advanced
March, J., John Wiley & Sons, New York:

Thomas Sorrell, University Science Books,
Organic Chemistry”, 59 Ed., Ed.: Smith, M. B.
2001.

El término *dalifatico” o “grupo dlifdtico”, como se usa en este documento,

significa una cadena de hidrocarburos sustifuida o sin sustituir, de cadena lineal (es
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decir, no ramificada) o ramificada que estd completamente saturada o que

contiene una o mds unidades de insaturacion
hidrocarburo biciclico que estd completame
mds unidades de insaturacion, pero que no es

este documento “carbociclo”, “cicloalifdtico”;

ou

nte

n hidrocarburo monociclico o un

aturado o gue confiene una o

aromatico {también denominado en

“cicloalquilo” o “cicloalguenilo”). Por

ejemplo, los grupos dlifaticos adecuados incluyen grupos alquilo, alquenilo y

alguinilo linedles, ramificados o ciclicos, sustituidos o sin sustituir, € hibridos de los

mismos, tales como (cicloalquiljalquilo, (cicloa
A menos que se especifigue ofra cosa, e
alifaticos tienen 1-20, 1-15, 1-12, 1-10, 1-8, 1-6, 1

Los términos “cicloalifatico”, "carboc

“carbociclico”, usados solos 0 como parte

sistema de anillos alifaticos, ciclicos, saturados g

tienen de 3 a aproximadamente 14 miembros
estd opcionalmente sustituido. En algunas

incluye sistemas de anillos saturados

aproximadamente 3 a aproximadamente 8
ciclopropilo, ciclg

incluyen, sin limitacion,

que

46

(NC
mie
buti

nif)alquilo o (cicloalquil)alguenilo.

n diversas realizaciones, los grupos

-3 dtomos de carbono.

iclo”, “carbociclilo”, "carbociclo" o

de’ un resto mayor, se refieren a un

parcialmente insaturados, que

donde el sistema de anillos alifaticos

ealizaciones, el grupo cicloalifdtico

cloalquilo”) que tienen de

mbros. Los grupos cicloalifaticos

0, ciclopentilo, ciclopentenilo,

ciclohexilo, ciclohexenilo, cicloheptilo, cicloheptenilo, ciclooctilo, ciclooctenilo y

ciclooctadienilo. En algunas redlizaciones, €l
términos "cicloalifético”, "carbociclo”, "carbo
también incluyen anillos alifaticos que se cong
o no aromaticos, tales como decahidronaftiio

punto de unidén no es el anillo alifético.

ciclil

ote

cicloalquilo tiene 3-6 carbonos. Los

0", "carbociclo” o “carbociclico”

ensan a uno o mas anillos aromaticos

trahidronaftilo, donde el radical o

El término "alcoxi” o “tioalquilo”, coma se Usa en este documento, se refiere

a un grupo alquilo, como se ha definido anter

de carbonos a través de un dtomo de oxigeno (“a

Los términos "haloalifdtico”, "haloalqu

refieren a un grupo alifatico, alquilo, alqueni

sustituido con uno 0 mas Gtomos de haldégena.

término "haldgeno” o "halo" significa F, Cl, Bro . A

los términos "alquilo”,

haloalguenilo y haloalcoxi, incluyendo, en particy

flior. A modo de ejemplo, los términos “alifatig

de su alcance grupos trifluorometilo y pentafly

"alquenilo” y "alcoxi’

orm

lo?,
o 0
Co

o Ci

oroe

ente, unido a la cadena principal
coxi") o azufre (“fioalquilo").
‘haloalquenilo” y "haloalcoxi” se
alcoxi, como puede ser el caso,
mo se usa en este documento, el
menos que se indique ofra cosa,
incluyen grupos haloalquilo,
Ular, aguellos con 1-5 atomos de
3"y "alquilo Ci3" incluyen dentro

tilo.

WV
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El término “heterodtomo” significa uno o mas de oxigeno, azufre, nitrdgeno,
fésforo o silicio (incluyendo cualquier forma oxidadd de nitrdgeno, azufre, fésforo o
silicio; la forma cuaternizada de cualquier nitrégeno bdsico o; un nitrdgeno
sustituible de un anillo heterociclico, por ejempla N (como en 3,4-dihidro-2H-pirrolilo},
NH {como en pirrolidinilo) o NR* {como en N-sustituido pirrolidinilo)).

Los términos “arilo” y “ar-", usados solos @ como parte de un resto mayor, por
ejemplo, "aralquilo”, “aralcoxi" o "ariloxialquilo”} se refieren a un resto aromdatico de
Cs a Cu gque comprende de uno a frés dnillos aromdticos, que estan
opcionaimente sustituidos. Preferiblemente, el grupg arilo es un grupo arilo Cs10. Los

grupos arilo incluyen, sin limitacion, fenilo, naffilo y antracenilo, El término "arilo”,
como se usa en este documento, también incluye grupos en los que un anillo
aromdatico se condensa a uno o mds anillos heterogrilo, ciclodalifatico o heterociclilo,
donde el radical o punto de unién estd en gl anjlio aromatico. Los ejemplos no
limitantes de dichos sistemas de anillos condensados incluyen indolilo, isoindolilo,
benzotienilo,  benzofuranilo,  dibenzofuranilo, | indazolilo, bencimidazolilo,
benzotiazolilo, quinolilo, isoquinoliio, cinnolinilo, ftalazinilo, quinazolinilo, quinoxalinilo,
carbazolilo, acridinilo, fenazinilo, fenotiazinile, fenoxazinilo, tetrahidroquinolinilo,
tetrahidroisoquinolinilo, fluorenilo, indanilo, fenantridinilo, tetrahidronaftilo, indolinilo,
fenoxazinilo, benzodioxanilo y benzodioxaolilo, Un grupo arilo puede ser mono-, bi-,
tri- o policiclico, preferiblemente mono-, bi-, o friciclico, mdas preferiblemente mono-
o biciclico. El término "arilo” puede usarse de formg intercambiable con los términos
“grupo arile”, *anillo arilo" y “anillo aromdatico™.

Un grupo “aralquilo” o “arilalquilo” |comprende un grupo arilo unido
covalentemente @ un grupo alquilo, estando|independientemente cualquiera de
ellos opcionalmente sustituido. Preferiblementd, el grupo aralquilo es aril Cs-o-alquilo
(Cre), incluyendo, sin limitacién, bencilo, fenetilo y naftimetilo.

Los términos “heteroarilo” v "heteroary', usgdos solos o como parte de un
resto mayor, por ejemplo, heteroaraiquilo o “heteroaralcoxi”, se refieren a grupos
que tienen de 5 a 14 dfomos en el anillo, preferibiemente 5, 6, ? & 10 Gtomos en el
anillo; que tienen 6, 10 6 14 electrones compattidos en una formacién ciclica; y que
fienen, ademds de Gtomos de carbono, de uho g cuatro heterodtomos. El término
“heteroGtomo” se refiere a nitrdgeno, oxigenp o azufre, e incluye cualguier forma
oxidada de nitrdgeno o azufre, y cualguier forma cuaternizada de un nitrdgeno

limjtacion, tienilo, furanilo, pirrolito,

bdsico. Los grupos heteroarilo incluyen, si
imidazolilo, pirazolilo, friazolilo, tetrazolilo, oxazolilo, isoxazolilo, oxadiazolilo, tiazolilo,

isofiazolilo, tiadiazolilo, piridilo, piridazinilo, pirimidinilo, pirazinilo, indolizinito, purinilo,
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naftiridinilo y pteridinilo. Los términos “he‘rerooJiIo

este documento, también incluyen grupos en

condensa a uno o mas anillos arilo, cicloalifatico o

punto de unidn estd en el anillo heteroaro

“heteroar-", como se usan en

0s que un anillo heteroaromdtico se

heterociclio, donde el radical o

matico. Los ejemplos no limitantes

incluyen indolilo, isoindolilo, benzotienilo, benzofuranilo, dibenzofuranilo, indazolilo,

bencimidazolilo, benzotiazolilo, quinolilo,

quinazolinilo, quinoxalinilo,  4H-quinolizinilo,
fenotiazinilo, fenoxazinilo, tetrahidroquinolinilo,
1,4-oxazin-3(4H)-ona. Un grupo heteroarilo pu
preferiblemente mono-, bi- o friciclico, mds ¢
término "heteroarilo” puede usarse de forma in
heteroarilo”, “grupo heteroarilo” o "heteroaron

términos qgue estdn  opci

incluye anillos
“heteroaralquilo” se refiere a un grupo alquilo
las porciones dlquilo y heteroarilo opciong

sustituidas.

ede

terc

onalmente

Ime

isoquinolilo,

carbazolilo,

cinolinilo,  ftalazinilo,

acridinilo,  fenazinilo,

etrahidroisoguinolinilo y pirido[2.3-b)-

ser mono-, bi-, tri- o policiclico,

referiblemente mono- o biciclico. El

nmbiable con los términos “anillo

nafico”, donde cualquiera de dichos

sustituidos.  El término

sustituido con un heteroarilo, donde

nte estan independientemente

Como se usa en este documento, a mnengs que se indique otra cosa, las

expresiones "heterociclo”, “heterociclilo”,

heterociclico” se usan de forma
heterociclico, monociclico de 3 a 7 miembroy

estd saturado o parcialmente insaturado y

intercambiable y se

“radical

que

heterociclico” “anillo
Y

refieren a un resto

o biciclico de 7 a 10 miembros que

tiene, ademds de datomos de

carbono, uno o mds, preferiblemente de uno @ cuatro, heterodtomos, como se ha

definido anteriormente. Cuando se usa con respe

heterociclo, el término "nitrégeno” incluye un

cto a un dtomo del anillo de un

nitrogeno sustituide. Como ejemplo,

en un anillo saturado o parciaimente insalurado que tiene 0-3 heterodtomos

seleccionados entre oxigeno, azufre o nitroge

no,

el nitrogeno puede ser N (como

en 3,4-dihidro-2H-pirrolilo), NH (como en pirrolidinilo) o *NR {como en pirrolidinilo N-

sustituido).
Un anillo heterociclico puede unirse

a s

U grupo colgante en cualquier

heteroatomo o Gtomo de carbono que dé como resultado una estructura estable y

cualguiera de los dtomos del anillo puede

ejemplos de dichos radicales hetferociclicos gatur

estar opcionalmente sustituido. Los

ndos o parciaglmente insaturados

incluyen, sin limitacion, tetrahidrofuranoilo, tetrahidrotienilo, pirrolidinilo, pirrolidonilo,

piperidinilo, pirrolinilo, tetrahidroqy

decahidroguinolinilo, oxazolidinilo, piperazinilo, d

oxazepinilo, fiazepinilo, morfolinilo y quinuclidinilg

inoli

nilo, tetrahidroisoquinolinilo,
ioxanilo, dioxolanilo, diazepinilo,

b, Las expresiones “heterociclo”,
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"heterociclilo”, "anillo heterociclilo”, "grupo heterpciclico”, “resto heterociclico”, y

“radical heterociclico”, se usan de forma in
también incluyen grupos en los que un anillo k
anillos arilo, heteroarilo o cicloalifatico, tales ¢
fenantridinilo o tetrahidroguinolinile, donde e
anillo heterociclilo. Un grupo heterociclilo p

preferiblemente mono-, bi- o triciclico, més

término "heterociclilalquilo” se refiere a yn
y heterociclilo opcionalmente estdn

heterociclilo, donde las porciones alguilo
independientemente sustituidas.

Como se usa en este documento, la g

terc

rom

(@]

ambiable en este documento, y

eterociclilo se condensa a uno o mas

o indolinilo, 3H-indolilo, cromanilo,

radical o punto de unidn esta en el
pede se mono-, bi-, - o policiclico,

preferiblemente mono- o biciclico. El

rupo alguilo sustituido con un

xpresion “parcialmente insaturado” se

refiere a un resto del anillo que incluye al menog un doble enlace o triple enlace

entre atomos del anillo. La expresidon “parc

alm

ente insaturado” pretende incluir

anillos que tienen mdltiples sitios de insaturacion, pero no pretende incluir restos arilo

o heteroarilo, como se han definido anteriorm

ente.

El término “alquileno” se refiere a un grupo alguilo bivalente, Una “cadena

alquileno” es un grupo polimetileno, es dec

entero positivo, preferiblemente de 1 a 6, de

a4

I, -(CHz)a-. en el que n es un nimero

delald dela2ode?2a3 Una

cadena alquileno sustituida es un grupo polimetileno en el que uno o mas atomos

de hidrégeno del metileno se reemplazan cg

gue se indique ofra cosa, los sustituyentes

continuacién para un grupo alifatico sustituidp.

Una unidad metileno de la cadena d

opcionaimente con un grupo funcional. §n al

[quil

n un sustituyente. En general, a menos

adecuados incluyen los descritos @

eno también puede reemplazarse

gunas realizaciones, una unidad

metileno interna se reemplaza con el grupo funcional. En Ia memoria descriptiva y

en las reivindicaciones de este documento se describen ejemplos de grupos

funcionales adecuados.
Los términos "arileno”, "heterocicleng

refieren a anillo(s) arilo, heteroarilo,

llyl

heterociclico no

carbocicleno”/"cicloalquileno™ se

aromatico o

carbociclico/cicloalquilo, respectivamente, €n'una molécula que estd unida a dos

grupos diferentes de la molécula mediante y

sus dtomos en el anillo. Los ejemplos de grupos ar
, trazolileno, tetrazolileno, oxazolileno,

pirolileno, tienileno, furanileno, imidazolileng

isoxazolileno, oxadiazolileno, pirazolileno,

tiozolileno; los ejemplos de carbociclendgs m

ciclopropileno, ciclopentileno, ciclohexileng

pIrio

Y

n enlace covalente sencillo de dos de

leno adecuados incluyen fenileno,

inileno, pirimidileno, pirazinileno,
onociclicos adecuados incluyen

cicloheptieno; y los ejemplos de
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heterociclenos no aromaticos adecuados incluyen piperidinileno, piperazinileno,
pirrolidinileno, pirazolidinileno, imidazplidinileno, tetrahidrofurancileno,
tetrahidrotienileno, isooxazolidinileno, oxazolidinileno, isotiazolidinileno, tiazolidinileno,
oxatiolanileno, dioxolanileno y ditiolanileno. Al modo de ejemplo, la estructura de
1.4-fenileno, 2,5-fienileno, 1.4 ciclohexileno |y 2,5-pirrolodinileno se muestra a

continvacion:

El término “sustituido”, como se usa en este documento, significa que se
reemplazan uno o mdas hidrégenos del resto indicado, con la condicion de gue la
sustitfucion dé como resultado un compuesto estable o quimicamente viable, Un
compuesto estable 0 un compuesto gquimigamente viable es uno en el que la
estructura quimica no se altera sustancialmenie cuando se mantiene a una
temperatura de aproximadamente -80°C a gproximadamente +40°C, en qusencia
de humedad u otras condiciones quimicamente reactivas, durante al menos una
semana, o un compuesto que mantiene su infegridad durante el tiempo suficiente
para ser (til para la administracion terapéutica o profilactica a un pacientfe. La
expresion "uno o mas sustituyentes”, como s en este documento, se refiere a
varios sustituyentes que varian de uno al numero| maximo de sustifuyentes posibles
en base al niUmero de sitios de unidn disponibles, con la condicidon de que se
mantengan las condiciones anteriores de estabilidad y viabilidad quimica.

A menos que se indique otra cosa,jun grupo arilo (incluyendo aralquilo,
aralcoxi, ariloxialquilo 'y similares) o heteroario  (incluyendo heteroaralquilo,
heteroarilalcoxi y similares) puede contener mas sustituyentes y, por lo tanto
puede estar “opcionalmente susfituido”. Ademdés de los sustituyentes definidos
anteriormente y en este documento, los sustituyentes adecuados sobre el dtomo de
heteroarilo también incluyen y se

-OR?; -S5R®; -NOg; -CN; -N(R°)2; -

carbono insaturado de un grupo arilo
seleccionan generalmente enire haldgeno} -R®
NR°C{O)R®; -NR°C(S)R®; -NR°C{O)N(R®)2; -NR° (R°)2; -NR°CQ2R?; -NR°NR°C(O)R?®; -
NR°NR°C{O)N(R®)2; -NR°NR°CO2R?; -C(O)C(O)R?; -C{O)CH2C(O)R?; -CQO2R®; -C{O}R®; -
C(S)R%;  -C(O)N(R°)2; -C{S)N(R°)z; -OC(O)N(R°)2; -OC(O)R° -C[{O)N({OR°)R®; -
C(NOR°)R®; -5(Q)2R°; -S{O)20R°; -SOz2N(R°)2;i -S(QO}R% -NR°SO2N(R®)2; -NR°SO2R®; -
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N(OR°JR®; -C[=NH)-N(R°)2; -P{O}zR®; -PO(R°)2; ¢ -OPO(R®)2; donde cada aparicién

independiente de R° se selecciona entre hidrogeno o un grupo opcionalmente

sustituido seleccionado entre un grupo alifatic

o ciclodlifatico o, ademds de la definicidn ant

5 Cy

erior

%, arilo, heteroarilo, heterociclico,

dos apariciones independientes

de R°, en el mismo sustituyente o en sustituyertes diferentes, fomados junto con los

aGtomos situados entre ellos forman un anillg

parcialmente insaturado o totalmente

opcionalmente  sustituido, que fiene
independientemente entre nitrégeno, oxigeno

A menos que se indique otra cosa, un
anillo heterociclico no aromdatico puede cont

tanto puede estar “opcionalmente sustituido”.

SO

ner

monociclico o biciclico, saturado,

insaturado, de 3-12  miembros,
D-4 | heterodtomos seleccionados
o azufre.

grupo alifatico o heteroalifdtico, o un

uno o mds sustituyentes y por lo

Ademds de los sustituyentes definidos

anteriormente y en este documento, los sustit Jyenbes adecuados sobre el carbono

saturado de un grupo diifdtico o heteroalifd

e

ico,

0 de un anillo heterociclico no

aromatico se seleccionan entre aguellos indigados anteriormente para el carbono

insaturado de un grupo arilo o heteroarilo y ademds incluyen los siguientes: =0, =S,

=NNHR', =NN(R")2, =NNHC(O)R", =NNHCO1(alqgilo),

cada R’ se selecciona independientemente entre

s opcionalmente sustituido.
Ademds de los sustituyentes definidos

nnte

sustituyentes opcionales sobre el nitrégeno deg un

también incluyen y se seleccionan generalme

-C(Q)C(O)R*, -C{O)CH2C(O)R*, -SO2R*, -SO2N(R*)2
n grupo opcionalmente

NR*SO2R*; donde R* es hidrégeno, o u

seleccionado entre un grupo dlifatico Ci,

cicloalifatico o, ademds de la definicién cmi{erior

nte

de R*, en el mismo sustituyente o en sustituyentes

=NNHSO:{alquilo) o =NR*, donde

nidrogeno o un grupo alifatico Ci-

fiormente en este documento, los
anillo heterociclico no aromatico
entre -R*, -N(R*})2, -C[O)R*, -CO3R*,
-C(=S)N(R*)2, -C(=NH)-N(R*)2 o -
sustituido

arilo, heteroarilo, heterociclico, o

dos apariciones independientes

diterentes, tomados junto con 1os

atomos situados entre ellos forman un anillo monociclico o biciclico, saturado,

parcialmente insaturado o totalmente

opcionalmente  sustituido, que tiene

ins
0-4

3-12  miembros,

seleccionados

de

heterodtomos

aturado,

independientemente entre nitrégeno, oxigeno o azufre.

Como se ha detallado anteriormente,

apariciones independientes de Re (o R* o
manera similar en la memoria descriptivd
documento), se toman junto con los atomog

formar un anillo monociclico o biciclico,

Y
de

satun

en algunas realizaciones, dos

cualquier otra variable definida de

en las reivindicaciones de este
carbono situados entre ellos para

ado, parcialmente insaturado o
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totalmente insaturado, de 3-12 miembros, op
heterodtomos seleccionados independiente
azufre.
Los anillos ejemplares que se
independientes de Re (o R*, o cualquier otra v
memoria descriptiva y en las reivindicaciones
con los Gtomos de carbono situados entre

siguientes: a) dos apariciones independientes

definida de manera similar en la memoria descrig

este documento) que se unen al mismo Gtomo y

para formar un anillo, por ejemplo, N(R?)2,

toman junto con el dtomo de nitrdgeno para

piperazin-1-ilo o morfolin-4-ilo; y b) dos apari

cualquier otfra variable definida de manera s

las reivindicaciones de este documento) que se

cion

mer

form

ellos
de

Ciong

mila

almente sustituido, gue fiene 0-4
te entre nitrbgeno,” oxigeno o
apariciones

an  cuando  dos

ariable definida de forma similar en la

de este documento) se toman junto

incluyen, pero sin limitacion los
Re (0 R*, o cualquier ofra variable
fiva o en las reivindicaciones de

se toman junto con ese dtomo

donde ambas apariciones de Re se

formar un grupo piperidin-1-ilo,
25 independientes de Re (o R, o
r en la memoria descriptiva o en

unen a atomos diferentes y se

toman junto con los dos dtomos para formar Un anjillo, por ejemplo cuando un anillo

fenilo estd sustituido con dos apariciones
apariciones de Re se toman junto con los aton

para formar un anillo de 6 miembros qu

L0

diferentes (por ejemplo, también anillos espiro

Se apreciard que puede

independientes de Re (o R*, o cualquier ofra varia

la memoria descriptiva y en las reivindicaciong
con los atomos de carbono situados entre
anteriormente no pretenden ser limitantes.

A menos gue se indique otra cosa,

documento también pretenden incluir toda

de
nos ¢

e ¢

form

las

ORo 'zLL OR®

je oxigeno a los que estdan unidos

, estas dos

ontiene nitrégeno, condensado:

arse una diversidad de anillos

y enlazados) cuando dos apariciones

ble definida de manera similar en

25 de este documento) se toman junto

ellos, y que los ejemplos detallados

as estructuras representadas en este

formas isoméricas (por ejemplo,

enantioméricas, diastereoméricas y geométricas (o conformacionales)) de la

estructura; por ejemplo, las configuraciones R

y S de cada ceniro asimétrico,

isémeros de doble enlace (Z) y (E) e isémeros conformacionales (Z) y (E). Por lo

tanto, los isdbmeros estereoquimicos unitarios

nsi ¢

omo las mezclas enantioméricas,

diastereoméricas y geométricas (0 conformacionales) de los compuestos de este

documento est@n dentro del alcance de la invend

ridn. A menos gue se indique ofra
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cosa. todas las formas tautoméricas de los conmpuestos de la invencion estdn dentro

del alcance de la invencion. Ademds, a m

estructuras  representadas

en este documento

enos

que se indique ofra cosa, las

también pretenden incluir

compuestos que difieren Unicamente en Id presencia de uno o mas atomos

isotfépicamente enriquecidos. Por ejemplo

estructuras mostradas en este documento, cg

n i

log

compuesios que tienen las

excepcion del reemplazamiento

del hidrégeno con deuterio o tritio, o el reemplazamiento de un carbono con un

carbono enriquecido B¥C o *C, estan denfro d
3. Descripcion de los compuestos ejempld

Como se ha descritfo de forma generq
de formula |, el anillo A es un anillo arilo ¢ hete
y opcionalmente sustituido. En algunas red

opcionalmente sustituido seleccionado entre:

X O

s

N"

Preferiblemente, el Anillo A es un grup
sustituido. En general, los sustituyentes del
proporcionan en la seccién que describe
heteroarilo adecuados. Preferiblemente, el An
y en las realizaciones preferidas anteriormen
representados por R8, donde nes 0, 1,2, 36
independientemente halo, -OR?, -SR?, -C
N{R10)CO2R%a, -N(RW)C{O)N(R0)z, -C{O)N(R0)2
CQOaR?, -SO2R%3, -${O)R%, -SO2N(R0)2, -N(R10

sustituido seleccionado entre un grupo alif

=

res:
[ an
roari

b,
5

s

ofe

los

N,
12 “O
SO2

heteroarilo monociclico o un grupo heterocitlico

independientemente hidrédgeno o un grupo qlifat

cada R% es independientemente un grupo dl

cada R'° es independientemente hidrégeno, urn

SQO2R% o -C(O]JR?, 0 N(R')2 es un grupo heter

oaril

el alcance de esta invencidn.,

teriormente para los compuesios

o, de 5-6 miembros, condensado

lizaciones, el anillo A -es un grupo

nilo condensado, opcionalmente

Anillo A adecuados son los que se

sustituyentes de grupo arilo vy

ilo A, como se ha definido en general
te, astd sustituido con n sustituyentes

4, preferiblemente 0 6 1. Cada Re es

INO2, -N(R'0);, -N(RW®)C[O)RY, -
C(O)R?, -OC[O)N(R)2, -C[O)R?, -

R?e 0 un grupo opcionalmente

AGtico Cis, un arifo monociclico, un

monociclico, donde cada R? es

co Cie opcionalmente sustituido,

fatigo Ci.s opcionalmente sustituido; v

v grupo dlifdtico Cis, -CO2R%, -

O monociclico o heterociclico no
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aromdtico monociclico. Preferiblemente, cada RB es independientemente halo,

alquilo Ci.3, haloalquilo Ci-3, hidroxilo, alcoxi C
alguilamina Ci 3, dialquilamina Ci.3, hidroxialqu

Como se ha descrito de forma genera
de férmula |, Y es >C(Rx}- 0 >N-, donde R* es hi
es preferiblemente >C(Rx)-. M&s preferiblement

Como se ha descrito de forma generd
de féormula |, X es -C(=0}-, -SO2-, -CONR-, -C{
C(=0)-.

Como se ha descrito de forma generg
de férmula |, R' es un grupo opcionalmente sy

alifético, un arilo monociclico o biciclico, un h

| an
stitu

eter

3, halodlcoxi Ci.3, -NO2, -CN, aming,
lo C

| anteriormente para los compuestos

3 0 aminealguilo C ..

drogeno o un grupo dlifdtico Ci-Ca. Y
e Y es>CH-.

| anteriormente para los compuestos
R)2-,

o -COs-. Preferiblemente, X1 es -

eriormente para los compuestos
do seleccionado entre un grupo

varilo monociclico o biciclico, un

grupo heterociclico no aromdatico, monociclico o biciclico o un grupo carbociclico

no aromatico, monociclico o biciclico. Preferiblemente, R' es un grupo arilo o

heteroarilo, monociclico o biciclico, opcionalment

e sustituido. En otfras realizaciones

preferidas, R' es un grupo opcionaimente sustifuido seleccionado entre fenilo,

piridilo, pirimidilo, oxazolilo,

isoxazolilo, tiarolilo, isotiazolilo, furanilo, fiofenilo,

imidazolilo, pirazolilo, pirrolilo, tetrazolilo, indolilo, benzotriazolilo, benzotiazolilo,

bencimidazolilo, benzotienilo, benzofuranilo, benzomorfolinilo o benzopiperazinilo.

En otras realizaciones preferidas, R' es un grupo heterociclico, monociclico, no

aromdatico, o carbociclico no aromdatico,
realizaciones preferidas, R' es un grupo heterg

carbociclico no aromdatico,

opcionalmente sustituido. En las

cicli

opcionalmente

ciclopropilo, ciclobutilo, azetidinilo, ciclopentilp, pi

morfolinilo, piperidinilo, piperazinilo o tiomorfolinilo,
En atras realizaciones preferidas, R es

R' es fenilo o piridilo opcionalmente sustituido.
fenilo opcionalmente sustituido,
En general, los sustituyentes adecud

nitrobgeno sustituible del anillo aromdatico

representado por R! son como se proporcionan

dos

de

sustituyentes adecuados para un grupo grilo
adecuados para un dtomo de carbono o nitrbgeno sustituible del anillo de un anillo

heterociclico no aromdatico del

grupo  repres

proporcionan en la seccién que describe los s

grupo heterociclico no aromatico; y los sustituyentes adecuaos para un grupo

alifatico o un carbono sustituible del anillo de

un

¢0, monociclico, no aromdtico, o
sustituido  seleccionado  entre
rolidinilo, ciclohexilo, cicloheptilo,

En ofras realizaciones preferidas,

para un dtomo de carbono 0
un grupo arilo o heteroarilo
en la seccidn que describe los
o heteroarilo; los sustituyentes
enfado por R!' son como se

ustituyentes adecuados para un

grupo carbociclico representado
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por R! son como se proporcionan en la sgccidn que describe os sustituyentes
adecuados para un grupo alifdtico.

En algunas realizaciones, R! estd sustituido con una o mas apariciones de R,

donde cada R es independientemente halo, -OR12, -SR12, -CN, -NO2, -N(R1ZR"), -

5  N(RB)C[O)R'2, -N{RBJCO2R12e, -N(RB)C{O)N(RZRB), -C{O)N(R'R3), -OC(O)R'?2, -
OC({O)N(RI2R3), -C{O)R'2, -CO2R2, -SO2R120, -§{O)R'29, -SO2N{R1ZR13), -N(R'3)SO2:R"2e o

un grupo opcionalmente sustituido seleccionado| entre un grupo alifdtico Cis, un
arilo monociclico, un heteroarilo monocidlico,) 0 un grupo carbociclico, no
aromdatico, monociclico, donde cada R'2 esiindgpendientemente hidréogeno o un

10 grupo diifatico Ci.s opcionalmente sustituido, cada Ri2e es un grupo alifdtico Cie
opcionalmente sustituido, y cada R3 es indepe_ndien‘rememe hidrégeno, un grupo
alifético Cis, -CO2R12e, -SO2R'20 0 -C{O)R'2,| 0 -N[R'2R13) es un grupo heteroarilo
monociclico o heterociclico no aromdatico  opcionalmente  sustituido.
Preferiblemente, cada R es independientemented halo, alquilo Ci.a, haloalquilo C 3,

15  hidroxilo, alcoxi Cis, haloalcoxi Cis, -NO2, |-CN, amina, alquilamina Ci.s,
diglquilamina Ci3, hidroxialguilo Cia o aminoalquilo Cia. Més preferiblemente, R es

un grupo fenilo, piridilo, pirimidilo, oxazolilo, isoxazolilo, tiazolilo, isotiazolilo, furanilo,
fiofenilo, imidazolilo, pirazolilo, pirrdfilo, | tetnazolilo,  indolilo, benzotriazolilo,

benzotiazolilo, bencimidazolio, benzotienildp, benzofuranilo, benzomorfolinilo o

20 benzopiperazinilo, cada uno opcionalmente sustituido en cualquier dtomo de
carbono sustituible del anillo con R, AUn mas preferiblemente, R es un grupo fenilo

representado por la siguiente formula estructyral;

¥

X

R11) .

ses0, 1,2, 30 4, preferiblemente 0-2, y mas preferiblemente 0 6 1.

25 Como dgiternativa, R' estd sustitbido| con  Te-Vo-T3-M-RY, y R!' estd
opcionalmente sustituido ademds en unol o mds de los datomos de carbono
sustituibles del anillo con R1,

M estd ausente o es un arileno monociglico opcionalmente sustituido, un
carbocicleno no aromdtico, monociclice, opcionalmente  sustituido o un

30 heterocicleno no aromdatico, monociclico, opcionalmente sustituido. Los ejemplos
de grupos arileno adecuados incluyen fenileno, pirrolileno, tienileno, furanileno,
imidazolileno, triazolileno, tetrazolieno, oxgzolieno, isoxazolieno, oxadiazolieno,
pirazolileno, piridinileno, piimidileno, pirazinileno, tiazolieno; los ejemplos de

carbociclenos monociclicos adecuados incluyen ciclopropileno, ciclopentieno,
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ciclohexileno y cicloheptileno; y los ejemplos de heterociclenos no aromaticos

adecuados incluyen piperidinileno, piperazir

imidazolidinileno,  tetrahidrofurancileno, te

oxazolidinileno, isotiazolidinileno, tiazolidinilen

trahidrotienileno,

o,

leno, pirrolidinileno, pirazolidinileno,

isooxazolidinileno,

oxatiolanileno, dioxolanileno  y

ditiolanileno. Se prefieren los grupos arileno fenilenp, [2.5]tienileno y [2.5]furanileno.

Los sustituyentes adecuados para un arilend

seccidn que describe los sustituyentes de

soN como se proporcionan en la

grupos arilo y heteroarilo; vy los

sustituyentes adecuados para heterocicleng vy garbocicleno no aromaticos son

como se describen en las secciones que propprcionan los sustituyentes adecuados

para un grupo heterociclico no aromatico y

un grupo alifatico, respectivamente.

Los sustituyentes preferidos para un carbono sustituible del anillo aromdtico de un

grupo representado por M y un atomo de

sustituible del anillo de un anillo no aromatico

carbono o un atomo de nitrdgeno

representado por M son como se ha

descrito anteriormente para un grupo arilo o hetergarilo.

V2 estd ausente, o es -O-, -C(O)-, -N(R'

R es -C(O)ORS, -C(OJR®, -OC((
NR17C(O)OR'89, -$(O)2R 189, -${0)sCORS, -S(O)2

sustituido © un grupo heteroarilo opciond

adecuados para el grupo heterociclico ng

)R|8‘

)= -St, -§{0)-, -C{Q)NR"-, -NR"¥C(Q)-, -
S{QO)aNR7-, -NR1?S{Q)2- 0 -S{Q)2-. Preferiblemente, Va2

estd ausente o es -O-.
-C{OIN(R?)z, -NR"WC(Q)R'S, -

N(R')2, -NR'S{O)2R185, -NR19S{O)2R18,
S(O)20R'8, -S(O)OR™®, -S(O)REs, -SRI, -C(O)NRIS(O)2R'a, -CN, -NRIPC[O)N[R1),, -

OC(OJNR72, - N(R!?)2, -OR'8, un grupo heterociclico no aromatico opcionalmente

ar

Imente sustituido. Los sustituyentes

omatico v el grupo heteroarilo

representado por RY son como se propordionan en la siguiente seccién que

describe sustituyentes adecuados para un

ar

upo  heterociclico y un grupo

heteroarilo, respectivamente. Preferiblemente, RY es -C{OJOR™, -C{O)N(RY)2, -
NRPWC(O)R18, -NR'C({O)OR!'8a, -§{O)aN(R?)2, -NRI7S{D)2R18a, -NR?C(O)N(R)2, un grupo

heterociclico no aromdtico opcionalmente s
grupo  heteroarilo  opcionalmente
preferiblemente, RY es -C{O)OR'8, -C[{O)N

sustituido o imidazolilo opcionalmente N-sustiti

sustituldo
R19)3,
ido.

ustit

vido representado por R® o un

representado  por R2 Mas

tetrazolilo opcionalmente N-

Cada R® es independientemente hidrégeno o un grupo alifatico Cis.

Preferiblemente, cada R'® es independientem

preferiblemente, R18 es -H, metilo o etilo.

Cada R'8e es independientemente un

cada R'8e gs independientemente H o alquilo C-C

metilo o etilo.

gru

ente H o dalquilo C)-Ci. MdGs

po alifdtico Cie. Preferiblemente,

3. Mas preferiblemente, R18 g5 -H,
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Cada R'? se selecciona independien
dlifatico Cis -CO:2R'8, -SOR'® o -C(O)R'S,

monociclico o heterociclico no aromdatico manoc

emente entre hidrdogeno, un grupo

o -NRY es un grupo heteroarilo

clico. Preferiblemente, cada R

es H o alguilo Ci-Cs o N{R'%)2 es un grupo hetfefociclico no aromdtico que contiene

nitrégeno. Mds preferiblemente, R'? es -H, metil

R2® es un piperidinonilo,
tiazolidinilo

, d

tetrahidrofuranoilo, tetrahidropiranilo,

tiomorfolinilo, imidazolidinilo, imidazolidinonil

pirrolidinilo, pirrolidinonilo, piperazinilo o piperidinilo

oxazoliginilo,

o efilo.

oxazolidinonilo,  tiazolidinilo,
tetrahidrotiofeno, morfolinilo,
oxanilo, dioxolanilo, ditiolanilo,

opcionalmente sustituido. R?! es

un furanilo, tetrazolilo, oxazolilo, isoxazolilo, oxadiazolilo, pirrolilo, pirazolilo, piridinilo,

pirimidilo, tiazolilo, fienilo o imidazolilo opcionadl

T2 estd ausente, o es un alquileno Ciio de c

Ci10 de cadena lineal, donde T2 y Ts juntos no ¢

ente sustituido.

adena lineal, y Ts es un alquileno

ontienen mas de 10 dtomos de

carbono, y con la condicion de que Tz sea un alguileno Czi0 de cadena lineal

cuando M estd ausente y Va2 es -O-, -S-, -N(R'?)
NR19S{Q)2R182, -NR19S5{O)2R8a, -NRIC({O)R'8, -N 19¢(

OJN[R'?)- 0 -S(O)2N(R'¥)- y RY es -
D)JOR8a, -NRIC(O)N(R%)2, -CN, -

OH, -SH, -N(R%)2. T2 y T3 estan opcional e independientemente sustituidos en uno o

mas de los dGtomos de carbono sustituibles con ha
dihale, haloalquilo, alcoxi, haloalcoxi, espiro cicloa

aromdatico espiro, que contiene nitrégeno, opcio

luro. alquilo, gem dialquilo, gem
Iquilo, un grupo heterociclico no

nalmente N-sustituido, un grupo

heterociclico no aromatico espiro, que contiene nitrégeno, una amina, alquilaming,

dialquilamina o un hidroxilo. Preferiblemente, To est

un alguileno Ci.s de cadena lineal opcional

atomos de carbono sustituibles con haluro,

haloalquilo, espiro cicloalquilo, un grupo heft roc

conliene nitrégeno, opcionalmente N-sustifuida,

aromdtico espiro, que contiene oxigeno, unajami
un hidroxilo.

En algunas realizaciones, R es un grupo
sustituido con -To-V2-T3-M-RY y ademas estd opicion
de los atomos de carbono sustituibles del anill con

Preferiblemente, R' es un fenilo, piridilo,
tiazolilo, isofiazolilo, furanilo, tiofenilo,
indolilo, benzotriazolilo, benzotiazolilo, benci

benzomorfolinilo o benzopiperazinilo, cada uno d

imiddzolile,

& ausente. Preferiblemente, Ts es

entfe sustituido en uno o mas de los

oldLilo, gem dialquilo, gem dihalo,

clico no aromdatico espiro, que
un grupo heterociclico no

na, alquilamina, dialquilamina, o

arilo o heteroarilo monociclico

almente sustituido en uno o mas

RM,

pirimidilo, oxazolilo, isoxazolilo,
pirazolilo, pirrolilo, tetrazolilo,

plilo, benzotienilo, benzofuranilo,

e ellos sustituido con -Va2-Ta-RY, y
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cada uno de ellos opcionalmente sustituido| en

carbono sustituibles del anillo con R,

uno o Mmas de los dtomos de

Mdas preferiblemente, R es un grupo fenilo representado por la siguiente

férmula estructural: _
§ A~
X

11
RV

VZ_Tg"'RY
(R™)

-V2-T3-RY estd preferiblernente en posicidon para|con|respecto al resto Xy como se ha

descrito en los compuestos de formula I,

En ofra diternativa, R!

estd  sustituido

con -Va-RZ, y ademds esta

opcionalmente sustituido en uno © mas de los| Gtomos de carbono sustituibles con

R, Va es un enlace covalente, -O-, -C(O)-, -N(R'3)-,

, -S{0)2NR3-, -NR13$(0)2- 0 -5(O)2-. Preferiblemer

—

18-, -§{0)-, -C{O)NR3-, -NR13C(O})-

3 €5 un enlace covalente o -0-.

R22 es un grupo carbociclico, no aromatico, manociclico o biciclico, opcionaimente

sustituido, o un grupo heterociclico no aromdtico monociclico o biciclico,

opcionalmente sustituido. Preferiblemente, R22

aromdtico monociclico, opcionalmente sustituido.

es un grupo heterociclico no

Mdas preferiblemente, R22 es un

ciclohexanilo opcionalmente sustituido, oxazolidinilo, oxazolidinonilo, tiazolidinilo,

tetrahidrofuranoilo, tetrahidropiranilo,

tiomorfolinilo, imidazolidinilo, imidazolidinonilo),

pirrolidinilo, pirrolidinonilo, piperazinilo, $.S-didxido

AUn mads preferiblemente, R®2 es oxazolidini

tiazolidinilo,

tetrahidrotienilo, morfolinilo.

dioxanilo, dioxolanilo, ditiolanilo,

de isotiazolidinilo o piperidinilo.

tiazolidinilo, tetrahidrofuranoilo,

morfolinilo, Imidazolidinilo, imidazolidinonilo, pirtolidinilo, pirolidinonilo, piperazinilo o

piperidinilo. Los sustituyentes adecuados para ¢l grupo carbociclico no aromdtico y

para el grupo heterociclico no aromatico representado por R22 son como se definen

a continuacién para grupos alifaticos y

heterociclicos no aromdaticos,

respectivamente. Son sustituyentes preferidos en un dtomo de carbono sustituible

del anillo de un anillo carbociclico no aromdtico o

Un dtomo de carbono sustituible

de un grupo heterociclico no aromdatico representado por R22 , alquilo, haluro,
q

haloalguilo, hidroxialquilo, -C{O)}OR%, -C(O)R2,

-OC[O)R® o -C[OJNR®,. Son

sustituyentes preferidos en un dtomo de nitrégeno sustituible del anillo de un grupo

heterociclico no aromdatico representado por R22, alquilo, haloalquilo, hidroxialquilo,
-C(O)OR2, -C(O)RB, -(CH2)qCO2H, -{CH2)qC({O)N(R23);, -(CH2)qCH(CH3)CON([R2),; -
(CH2)qC{CHa)2CON(R23)2; -(CH2)qC({CH3)2CO2RB © -{CH2)qCH(CH3)CO2R%, donde g es

un numero entero de 1-4, y cada R? es independientemente -H, alquilo, haloalquilo

0 hidroxialquilo.
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En algunas realizaciones, R!' es un grupo
sustituido con -V3-R?2; y el grupo arilo o heteroarilo
estd ademds opcionaimente sustituido con R!! en
carbono sustituibles representados.

representado por la siguiente formula estructural;

s

D
| —v,-R%
X
(R'),

-V3-R2 estd preferiblemente en posicidon para con

descrito en los compuestos de formula I

arilo

mon

o heteroariio monociclico,

ociclico representado por R!

uno 0 mas de los atomos de

Preferiblemente

RT es un grupo fenilo

respecto al resto X1 como se ha

En ofra alternativa mdas, R es un grubo alifatico sustituido o sin sustituir.

Preferiblemente, R es -T>-V2-T3-M-RY, Mds preferiblemente, Rt es -V2-T3-RY,

Como se ha descrito de forma general antefiormente, R? es un grupo alquilo

Ci-Cs, un grupo haloalquilo Ci-Cj o un grupo cicloalquilo C3-Cs. El grupo alquilo Ci-

Cs representado por R? estd opcionalmente sustituidio §c<>n Rs. Preferiblemente, R? es

alquilo Ci-C2 o cicloalquilo Cs-Cs.

Como se ha descrito de forrma general dnteriormente, R3 es hidrogeno,

alguilo Ci-Cs opcionalmente sustfituido con Ré¢, f
opcionalmente sustituido seleccionado entfre un cic

monociclico no aromdtico, un arilo monocicl

monociclico. Los sustituyentes adecuados para el grupo

monociclico y el grupo arilo o heteroarilo monoc

co

uoroalquilo Ci-Cs © un grupo

oalquilo C3-Cs, un heterociclico

0 un grupo heteroarilo

heterociclico no aromdtico

clico representado por R3 son

como se proporcionan en la seccidn que describe systifuyentes adecuados para un

grupo arilo o heteroariio y un grupo heterociclico no aromdtico, respectivamente.

Preferiblemente, R3 es un grupo alquilo C)-Ca.

Como se ha descrito anteriormente de manegra general, R4 es -[C(R7)2]m-B, 0

R3 y R4 se pueden tomar junto con el dtomo de nitiége

formar un grupo heteroarilo monociclico o biciclico

opcionolmemé sustituido, o R*x y R4 se pueden tomar

carbono y nitrégeno situados entre ellos para formar u

contiene nitrégeno, no aromdatico, monociclico, op
alternativa, R4 es -(CHz2)m-B.
RS es -OH, -O(grupo dlifadtico Ci4), -COOR' © -}
Ré es -OH, -Olgrupo alifdtico Ci4), -N(R')2, -C
grupo opcionolrﬁente sustituido seleccionado entre

arilo monociclico, un heteroarilo monociclico, ©

cion

un

no situado entre ellos para

o heterociclico no aromdatico,

junto con los atomos de
n grupo heterociclico que

almente sustituido. En otra

N(R')p.
QO)R", -COOR', C{O)N(R')2 0 un

un cicloalquilo monociclico, un

grupo heterociclico no
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aromatico monociclico. Los sustituyentes adecuados| para el grupo cicloalguilo
monociclico, el grupo heterociclico no aromdtico monociclico, el grupo arilo
monociclico y el grupo heteroarilo monociclico representado por Ré son como se
proporcionan en la seccion que describe sustituyentes adecuados para un grupo
alifético, un grupo heterociclico no aromdtico un grupg arilo, y un grupo heteroarilo,
respectivamente.

Cada R7 es independientemente hidrbgeno, fluor o alquilo Ci-Cs.
Preferiblemente, R7 es hidrégeno o metilo, mds preferiblemente hidrégeno.

Cada R, Rxo R' es independientemente hidrégeno o un grupo dlifatico Ci-Cq
o N(R')2 es un grupo heterociclico que contiene nitrégeno, no aromdtico,
monociclico.

m s Cero o uno. |

B es -H -C[R7): -CR7-C(R7)3, un grup

! . . . P
biciclico, un arilo monociclico o

opcionalmente  sustituido

seleccionado entre un cicloalquilo monociclico

biciclico, un heteroarilo monociclico o biciclic un grupo heterociclico no

aromdatico monociclico o biciclico. Los sustituyentes adecuados para estos grupos
son como se proporcionan en la seccidn que describe sustifuyentes adecuados

para el grupo heteroarilo, monociclico o bicicligo, el grupo arilo, monociclico o

biciclico, el grupo heteroariio, monociclico o bic|clico y el grupo heterociclico no

aromdético monociclico o biciclico. Los sustituyentes preferidos para un atomo de

carbono sustituible del anilo de un grupo| representado por B son R4

Preferiblemente, B es un grupo arilo o hetefoariio monociclico o un grupo

cicloglquilo monociclico, cada uno de ellos opcionalmente sustituido en uno o mds
de los Glomos de carbono sustituibles del anillo gon R4, Mds preferiblemente, B es

un grupo fenilo representado por la siguiente férmula estructural:

,s"l\
X

(R14

tes0, 1,2 306 4, preferiblemente 0-2y referiblemente 0-1.
, haloalquilo Ci-Cy, haloalcoxi

T-RMo, -Vi-T-RMe o -ViTi-Ri4b,

Cada R es independientemente alquilo
C1-C4, Rl'o, RWMb, _T-Rl4a,  _J-RUb,  .V.-T|-Rb, -
Preferiblemente, cada R4 es independientement

hidroxilo, alcoxi Cia, halodglcoxi Cia, -NOa,
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V es-0O-, -N(R)-, -C{O)N(R)- 0 -S{O)2N(R)-.

Vi es -§(0)2, -C(O)-, -N(R)C(O)- 0 -N(R)SO2-.
T es un alquileno Ci-Cs opcionalmenté
sustituyentes adecuados para el grupo alquilen
haluro, alquilo, gem dialquilo, gem dihalo, haloal
cicloalguilo, un grupo heterociclico no aromatico

opcionalmente N-sustituido, un grupo heterocicl

contiene oxigeno, una amina, alquilamina, dialquildming

T
sustituyentes adecuados para el grupo alquilend
haluro, alquilo, gem dialquilo, gem dihalo, haloa
cicloalguilo, un grupo heterociclico no aromatico

opcionalmente N-sustituido, un grupo heterocicl

contiene oxigeno, una amina, alquilamina, dialquilaming

Cada RUMe se selecciona
C[O)N(R¢)2, -C[O)R'S, -CO2R'S, -SOzR159, -S{O)R150,

heteroarilo, monociclico, opcionalmente sustituida,
aromatico monociclico, opcionalmente sustituidol.

para el grupo arilo o heteroarilo monociclico y el grupo

monociclico representado por R'4a son como se
seccion que describe sustituyentes adecuados pard

heterociclico no aromdtico respectivamente,

b re
espi
es un alquileno C-Cs4 opcionalmente
espir
co

independientemen

quil
co

sy

reg

KYe
0

pro

un ¢

sustituido.

quile,

te entre -OR!59,

Los ejemplos de

presentado por T incluyen

0, alcoxi, haloalcoxi, espiro

0, gue confiene nitrdgeno,

no aromdatico espiro, que

1 O un hidroxilo.

stituido.  Los ejemplos de
resentado por Ty incluyen
alcoxi, haloalcoxi. espiro

0, que contiene nitrégeno,

no aromatico espiro, que

o un hidroxilo.
_SR15a,
aN(R'}2, un grupo arlo o

un grupo heterociclico no

Los sustituyentes adecuados

heterociclico no aromdtico
porcionan en la siguiente

nrilo, heteroarilo, y un grupo

Cada R“p se selecciona independientemente entre halo, -OH, -SH, -CN, -

NO2, -N[R1¢)2, -N(R¥)C(O)R, N
OC(O)N(R1)2 0 -N(R16)SO4R155.

Cada RS es independientemente hidrogeno

-N{R16)CO2R3a,

Cada R15e es un grupo dalifdtico Cis.
Cada R'¢ se selecciona independientemen
alifatico Cye, -COzR5a, -SOR5¢ o -C(O)R'S, 0 N

En una realizacién preferida, para compuesta
R' es un grupo opcionalmente sustituido
monociclico o biciclico, un heteroarilo monoc
heterociclico no aromdtico, monociclico o biciclicg

aromatico, monociclico o biciclico, e Y es »>CRx*-,

(R6)

oun

. ©

s de

clico

C{O)N(R™)2, -OC(O)R'S, -

grupo dlifatico Ci.e.

feﬁ enfre hidrégeno, un grupo
R16)q

monociclico o heterociclico no aromdtico monociclico.

es un grupo heteroario

formula (1),

seleccionado entre un arilo

0 Dbiciclico, un grupo

un grupo carbociclico, no
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En otra redlizacion preferida, un compuesto de la invencién se representa

por la Férmula estructural (il) o (lll);

R4 R*
e o
Rt ' Rolt
Z r?l R2 \/ N R2
X1‘R1 O"J\Fv
() | ().

Los valores y los valores preferidos para |las variables de las Formulas
estructurales (l) y (lll) son como se ha descrito anteriormente para la Formula
estructural {I). Preferiblemente, en la Férmula estructural (l), R' es un grupo
opcionalmente sustituido seleccionado entre un arilo monociclico o biciclico, un
heteroarilo monociclico o biciclico, un grupo | heterociclico no aromdtico,
monociclico o biciclico. o un grupo carbociclico, no jaromdético, monociclico o

biciclico, e Y es >CRx-, Preferiblemente, en la Férmula estructural (lll), R' es un grupo

opcionalmente sustituido seleccionado entre un afilo monaciclico o biciclico, un
heteroarilo monociclico o biciclico, un grupo| heterociclico no aromatico,
monociclico o biciclico, o un grupo carbociclico, no jaromdtico, monociclico o
biciclico.

Se apreciard que son de interés ciertas ofras redalizaciones:

En una primera realizaciéon preferida, un ¢ompuesto de la invencion se
“representa por las Férmulas estructurales (1) y (lll), en|las que:

R! es un grupo arilo monociclico o biciclico o heteroarilo opcionaimente
sustituido en uno o mds de los Gtomos de carbono sustituibles del anillo con R
Preferiblemente, R' es un fenilo, pirdilo, pirimidilg, oxazolilo, isoxazolilo, tiazolilo,
isotiazolilo, furanilo, tiofenilo, imidazolilo, pirazolilp, pirrolilo, tetfrazolilo, indolilo,
benzotriazolilo, benzotiazolilo, bkencimidazolilo, | benzotienilo, benzofuranilo,
benzomorfolinilo o benzopiperazinilo, cada uno de ellos opcionalmente sustituido en
uno o mas de los atomos de carbono sustituibles dellanillo con R y

los valores y los valores preferidos para R y el resto de las variables de las
Férmulas estructurales (Il) v (lll} son como se ha descrito anteriormente para la
Férmula estructural (1).

En una segunda readlizacion preferida, un compuesto de la invenciéon se

representa por las Formulas estructurales (i) y (I}, enlas que:
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R es un grupo arilo o heteroarilo opciona
biciclico, opcionalmente sustituido en uno o ma
sustituibles del anillo con R!!, Preferiblemente, R!
oxazolilo, isoxazolilo, fiazolilo, isofiazolilo, furanilo,
indolilo, benzotriazolio, b

pirolilo, tetrazolilo,

enzatiazolilo,

mente sustitido monociclico o
5 de los atomos de carbono
es un fenilo, piridilo, pirimidilo,

tiofenilo, imidazolilo, pirazolilo,

bencimidazolilo,

benzotienilo, benzofuranilo, benzomorfolinilo o benzopiperazinilo, cada uno de elios

opcionalmente sustituido en uno 0 mds de los dGtomos

anillo con R
B es un grupo arilo o heteroarilo monoci
monociclico, cada uno de ellos opcionalmente s
atomos de carbono sustituibles del anillo con R4 y
los valores y los valores preferidos para RY, R
las Formulas estructurales (Il) y (lll) son como se ha

Formula estructural {1).

M’ y

de carbono sustituibles del

clica o un grupo cicloalqguilo

Ustituido en uno o mds de los

el resto de las variables de

descrito anteriormente para la

En una tercera realizacion preferida, un dompuesto de la invencion se

representa por las Formulas estructurales (il) y (Il), en

R es un grupo arilo o heteroarilo monocicl

(o{0)

las que:

n biciclico, opcionalmente

sustituido, opcionalmente sustituido en uno o mds de los Gtomos de carbono

sustituibles del anillo con R!''. Preferiblemente, R}
oxazolilo, isoxazolilo, tiazolilo, isotiazolilo, furanilo,

pirrolilo, - tetrazolilo, indolilo, benzotriazolilo,

benzotiazolilo,

es un fenilo, piridilo, pirimidilo,

tiofenilo, imidazolilo, pirazolilo,

bencimidazolilo,

benzotienilo, benzofuranilo, benzomorfolinilo o benzopiperazinilo, cada uno de ellos

opcionalmente sustituido en uno © mas de los Gtomos

anillo con R';
R2 es alquilo C1-C2 o cicloailquilo Ca-Ce;
R3 es un grupo alquilo Ci-Cy;
R4 es -(CHz2)m-B;

B es un grupo arilo o heteroariio monoc

de carbono sustituibles del

clico o un grupo cicloalquilo

monociclico, cada uno de ellos opcionalmente sustityido en uno o mas de los

dtomos de carbono sustituibles del anillo con R¥; y

los valores y los valores preferidos para m, R, R

de las Férmulas estructurales (i) y (I} son como se ha de

Férmula estructural (1).
En una cuarta realizacion preferida, un ¢

representa por la Formula estructural (Il) o (Ill) enla g

omg

4y el resto de las variables

scrito anteriormente para la

vesto de la invencion se
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R! es un grupo arilo monociclico o biciclico o heteroarilo sustituido con -T2-Va-

1+-M-RY y ademds estd opcionalmente sustituido em un

carbono sustituibles del anillo con R, Preferiblernent

pirimidilo, oxazolilo, isoxazolilo, tiazollo, isotiazolilo
pirazolilo, pirrolilo, tetrazolilo, indolilo, benzotriazoliio
benzotienilo, benzofuranilo, benzomorfolinilo ¢ benz
sustituido con -T2-V2-T3-M-RY, y cada uno de ellos op
mas de los atomos de carbono sustituibles del anillo

los valores y los valores preferidos para RY,
variables de las Formulas estructurales (I} y (Ill) son
Formula estructural (I). Preferiblemente, My Tz estan

En una quinta realizacion preferida, un ¢
representa por la Formula estructural (1) o (lll). en ia

R es un grupo arilo monociclico o biciclico g

T3-M-RY y ademds estd opcionalmente sustituido e

OpIp
cion
con
M, V

que:
het

n un

5 0 mas de los Gtomos de

e, R' es un fenilo, piridilo,

furanilo, tiofenilo, imidazolilo,

benzotiazolilo, bencimidazolilo,

erazinilo, cada uno de ellos
almente sustituido en uno o
Ry

2, T2, T3, R1' y el resto de las

como se han descrito para la

ausentes.

ompuesto de la invencion. se

eroarilo sustituido con -Tz-Va-

o 0 mdés de los atomos de

carbono sustituibles del anillo con R'. Preferiblemente, R' es un fenilo, piridilo,

pirimidilo, oxazolilo, isoxazolilo, fiazolilo, isotiazolilg
pirazolilo, pirrolilo, tetrazolilo, indolilo, benzotriazolilo
benzotienilo, benzofuranilo, benzomorfolinilo o benz
sustituido con -T2-V2-T3-M-RY, v cada uno de ellos op

mas de los dtomos de carbono sustituibles del anillo

B es un grupo arilo o heteroariio monogiclic

monociclico, cada uno de ellos opcionalmente
atomos de carbono sustituibles del anillo con R'; y

los valores y los valores preferidos para RY, M

variables de las Férmulas estructurales (Il) y (lll) son co

Férmula estructural (1). Preferiblemente, M y T2 estan

sustit

, fu
, be

con

. Va,

ause

anilo, tiofenilo, imidazolilo,

nzotiazolilo, bencimidazolilo,

opiperazinilo, cada uno de ellos

cionalmente sustituido en uno o

R
0 0 un grupo cicloalquilo

vido en uno o mds de los

T2, Ta, RV, R14 y el resto de las
mo se han descrito para la

=ntes.

En una sexta redlizacion preferida, un compuesto de la invencidon se

representa por la Férmula estructural (ll) o (ill), en la

R! es un grupo arilo monociclico o biciclico o he
n uno o mas de los dtomos de

T3-M-RY y ademds estd opcionalmente sustituido ¢

carbono sustituibles del anille con R'. Preferiblemen
pirimidilo, oxazolilo, isoxazolilo, tiazolilo, isotiazolilp, fu
pirazolilo, pirrolilo, tetrazolilo, indolilo, benzotriazolilp, be

que

eroarilo sustituido con -T2-Va-

te, R! es un fenilo, piridilo,
ranilo, tiofenilo, imidazolilo,

nzotiazolito, bencimidazolilo,

benzotienilo, benzofuranilo, benzomorfolinilo o benzopiperazinilo, cada uno de ellos
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sustituido con ~T2-V2-T3-M-RY, y cada uno de ellos opgiondlmente sustituido en uno o

mds de los dtomos de carbono sustituibles del anillo gon R'7;

R2 es alquilo Ci-Cz o cicloalquilo Cs-Ce;
R3® es un grupo alquilo Ci-Cs;

R4 es -(CHa)m-B;

B es un grupo arilo o heteroarilo monoci

clico o un grupo cicloalguilo

monociclico, cada uno de ellos opcionalmente systitujdo en uno o mas de los

Gtomos de carbono sustituibles del anillo con R, y
los valores y los valores preferidos para m, RY,
las variables de las Férmulas estructurales (Il} y (ill} so

Férmula estructural (), Preferiblemente, My Tz estan g

N CO

M, V2, T2, T3, R1T, RY vy el resto de

mo se han descrito para la

usemtes.

En una séptima realizacion preferida, un dompuesto de la invencién se

representa por la Formula estructural (I} o {Ill), en la que:

R es un grupo arilo o heteroarilo monociclicg
arilo o heteroarilo representado por R! estd adem
uno o mas dtomos de carbono sustituibles representq

los valores y los valores preferidos para Vs, R

de las Formulas estructurales (ll) y (lll) son como sg ha

estructural (1).
En una octava reaqlizacion preferida, un d

representa por la Férmula estructural {Il) o (Ill), enla g

1dos

ve:

, sustituido con -V3-R22, El grupo

fs opcionalmente sustifuido en

con R!'T;

I, R2 y el resto de las variables

n descrito para la Formula

ompuesto de la invencion se

R! es un grupo arilo o heteroarilo monociclico, sustituido con -Vi-R22, El grupo

arlo o heteroarilo representado por R! estd ademgs o

uno o mds atomos de carbono sustituibles representados

B es un grupo arilo o heteroarilo monoc

heionalmente sustituido en

con R!;

clice o un grupo cicloalqguilo

monociclico, cada uno de ellos opcionalmente spstituido en uno o mas de los

atomos de carbono sustifuibles del anillo con R4 y
los valores y los valores preferidos para Vi
variables de las Formulas estructurales (Il) y () son

Férmula estructurat {1).

En una novena realizacion preferida, un ¢omy
representa por la Férmula estructural (1) o (1), en la que:
R' es un grupo arilo o heteroarilo monociclice, su
arilo o heteroarilo representado por R estd ademias o

uno o mds dtomos de carbono sustituibles representados

R2 es alquilo Ci-Cz o cicloalquilo Cs-Cs;

n:d

, R, R22 y el resto de los

como se han descrito para la

ruasto de la invencidn se

stituido con -V3-R22, Bl grupo
pciondlmente sustituido en

con R1Y;
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R3 es un grupo alquilo Ci-Cs;

R4 @5 -(CHz2)m-B;

B es un grupo arilo o heteroarilo monociclico o un grupo cicloalquilo
monociclico, cada uno de ellos opcionalmente sustituido en uno © mas de los
atomos de carbono sustituibles del anillo con R4 y

los valores vy los valores preferidos para m, Va, R, R4, R2 y el resto de las
variables de las Formulas estructurales (Il) y (I} son|como se han descrito para 1a
Foérmula estructurat {1). '

En una décima redlizacion preferida, un qompuesto de la invencién se
representa por la Férmula estructural (Il) o (1), en la que:

R es un grupo arilo o heteroarilo monociclica, sustituido con -V3-R22, El grupo
arilo o heteroarilo representado por R estd ademds opcionalmente sustituido en
uno o mds aGtomos de carbono sustituibles representgdos icon R1;

R2 es alquilo Ci-C2 o cicloalquilo Cs-Cy;

R3 es un grupo alquilo Ci-Cy;

R4 es -(CH2)m-B;

R22 es un grupo heterociclico no aromdatico monociclico, opcionalimente
sustituido;

B es un grupo arilo o heteroariioc monociclico o un grupo cicloalquilo
monociclico, cada unc de ellos opcionalmente sustityido en unc o mds de los
atomos de carbono sustituibles del anillo con R4y

los valores y los valores preferidos para m. Vi, R, R y el resto de las
variables de las Formulas estructurales (ll) y (IIl) son como se han descrito para la
Férmula estructural ().

En la primera a décima realizaciones preferidas descritas inmediatamente
antes, preferiblemente Y en la Formula estructurall (1) gs >CRx-En otfra realizacion

preferida, un compuesto de la presente invencidn se representa por la Formula

estructural (IV):
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(V).

Los valores y los valores preferidos para las variables de la Formula estructural

(IV} son como se ha descrito anteriormente para la Formula estructural (V).
5 En una undécima readlizacion preferida, un compuesto de la presente
~ invencion se representa por la Formula estructural (iV), enla que:
R? es alquilo Ci-C2 o cicloalquilo C3-Ce;
R3 es un grupo alquilo Ci-Cs vy
los valores v los valores preferidos para el resto de las variables de la Férmula
10 estructural (IV) son como se ha descrito anteriormente para la Formula estructural
().
En otra redlizacién preferida adicional, un compuesto de la presente

invencion se representa por la Férmula estructural (V) o (VI):

R4 R4
| |
Oy N gs o N s
TN |
(Ra)n—T (Reh—r
N Rz N RZ
(R™)
o) = gd A |
| Q—VZ—T3—RY | P
ZNRM), Vo~T3=R"
15 V) (V).

Los valores y los valores preferidos para) las |variables de las Férmulas
estructurales (V) y (VI) son como se ha descrito jantgriormente para la Férmula

estructural (1),
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En una décimosegunda redlizacion preferida,

invencion se representa por la Férmula estructural (V

C-C2 o cicloalquilo C3-Cs: R? es un grupo alquilo Ci-Cu; R4

un

compuesto de la presente

o (VI), en la que R? es alquilo

es -(CHa2)m-B; B es un grupo

arilo o heteroarilo monociclico o un grupo cicloalquilo monociclico, cada uno de

ellos opcionalmente sustituido en uno o Mmas de los gtomos de carbono sustituibles

del anillo con R™; y los valores y los valores preferidgs para m, R y el resto de las

variables de la Formula estructural (V) y (V1) son compo se |ha descrito anteriormente

para la Formula estructural (1),

En una decimotercera redlizacion preferida, jun gompuesto de la presente

invencion se representa por la Formula estructural (V)io (VI). en la que:

R2 es alquilo C-C2 o cicloalquilo C3-Ce;
R3 es un grupo alquilo Ci-Ca;
R4 es -{CH2)m-B;

B es un grupo arilo o heteroarilo monociclicol o un grupo cicloalquilo

monociclico, cada uno de ellos opcionalmente systitu

atomos de carbono sustituibles del anillo con R14;

V2 es un enlace covalente 0 -O-;

do en uno © mas de 105

T3 es un alquileno Cis de cadena lineal opcjonalmente sustituido en uno o

mas de los Gtomos de carbono sustituibles con haluro, adlquilo, gem dialquilo, gem

dihalo, haloalqguilo, espiro cicloalquilo, un grupo heteroc

clico no aromdtico espiro,

que contiene nitrégeno, opcionalmente N-sustituido, un grupo heterociclico no

aromatico espiro, que contiene oxigeno, una aming, alguilaming, dialquilamina o

un hidroxilo;
RY es -C{O)OR'8, -C{O)N(R?)a, -NR¥WC(O]}R'S,
NR1#S(O)2R'8,  -NRWC{O}N({RW¥}2, un

opcionalmente sustituido representado  por R%0

grupo  heter

a un

{NRIYC(O)OR89, -$(O)2 N(R')s, -

ociclico  no aromdtico

grupo  heteroarilo

opcionalimente sustituido representado por R?. Preferiblemente, RY es -C{O)OR'S8, -

C(O) N{RY)2, un
opcionalmente N-sustituido;

cada R'8 es independientemente H o alquilo C

R'8 es independientemente -H, metilo o efilo;

cada R'8e es independientemente alquilo Ch-Ca.

es independientemente metilo o efilo;

tetrazolilo opcionalmente  N-sus

ituido o un imidazolilo

-Cs. Preferiblemente, cada

Preferiblemente, cada R'8

cada R'? es H o alquilo o NR'%z es un grupo heterociclico no aromdatico que

contiene nitrégeno. Preferiblemente, cada R'? es indepse

efilo;

xndientemente -H, melilo o
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R es wun piperidinonilo, oxazolidinilo,

tetrahidrofuranoilo, tetrahidropiranilo, fiazolidinilo,

oxgzolidinonilo,  tiazolidinilo,

tetrahidrotiofeno, morfolinilo,

tiomorfolinilo, imidazolidinilo, imidazolidinonilo, diokanilp, dioxolanilo, ditiolanilo,

pirrolidinilo, pirrolidinonilo, piperazinilo o piperidinilo of

cionaimente sustituido;

R2 es un furanilo , tetrazolilo, oxazolio, ispxazolilo, oxadiazolio, pirrolilo,

pirazolilo, piridinilo, pirimidilo, tiazolilo, fienilo o imidaza

los valores y los valores preferidos para m, R'4
Formula estructural (V) y (V1) son como se ha descritg
estructural (l).

En ofra realizacion preferida adicional, urn

invencion se representa por la Formula estructural (VIf):

(vi).

Los valores y los valores preferidos para las vajiables de la Formula estructural

"RM)

llo opcionalmente sustituido; y

resto de las variables de la

anteriormente para la Formula

compuesto de la presente

2“’T‘_RY

(VIl) son como se ha descrito anteriormente para la Formula estructural (1).

En una decimocuarta realizaciéon preferida,

un compuesto de la presente

invencion se representa por la Formula estructural (VIT), enla que:

R2 es alquilo C1-C2 o cicloalquilo Cs-Ce;
R3 es un grupo alquilo C-Ca;

V3 es un enlace covalente o -O-;

Ts es un alquileno Ci.s de cadena lineal opdionalmente sustituido en uno o

mds de los dtomos de carbono sustituibles con hald

ro, alquilo, gem dialquilo, gem

dihalo, haloalquilo, espiro cicloalquilo, un grupo heterociclico no aromdtico espiro,

que contiene nitrégeno, opcionalmente N-sustituido, un grupo heterociclico no

aromdatico espiro, que contiene oxigeno, una aming, d

un hidroxilo;

quilamina, dialquilamina o
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RY es -C{O)OR8, -C(OJN(R?)2, -NRIPC(O)R'8, INRI®C(O)OREa, -S(O)N{R19)s, -

NR19S(O)2R!0,

opcionalmente

-NRWC[O)JN(RY)2,  un  grupo

sustituido  representado  por  RY

heterociclico no

o

aromatico

un grupo heteroarilo

opcionalmente sustituido representado por R2, Preferiblemente, RY es -C(O)OR?S, -

C(OIN[RY?)2, un tetrazolilo

opcionalmente N-sustituido:

cada R'® es independientemente H o alquilg C

R!8 es independientemente -H, metilo o etilo;
cada R'%e es independientemente alquilo Cir

es independientemente metilo o efilo;

cada R es H o alquilo o N(R'W)2 es un grupo heter

confiene nitrégeno. Preferiblemente, cada R'? es indepe

etilo;

R® es wun piperidinonilo, oxazolidinilo,

fetrahidrofuranocilo, tetrahidropiranilo, tiazolidinilo,

tiomorfolinilo, imidazolidinilo,

opcionalmente  N-sustityido o un

imidazolidinonilo, diokanil

imidazolilo

(C3. Preferiblemente, cada

. Preferiblemente, cada R8

ociclico no aromdtico gue

hdientemente -H, metilo ¢

nzolidinonilo,  tiazolidinito,

tetrahidrotiofeno, morfolinilo,

o, dioxolanilo, diticlanilo,

pirrolidinilo, pirrolidinonilo, piperazinilo o piperidinilo opcionalmente sustituido;

R21 es un furanilo, tetrazolilo, oxazolilo, isoxazolilo, oxadiazolilo, pirrolilo,

pirazolilo, piridinilo, pirimidilo, tiazolilo, tienilo o imidazalilo gpcionalmente sustituido; y

los valores y los valores preferidos para el resto de

estructural (V) y (VI) son como se ha descrito anteri

estructural (1).

En una decimogquinta realizacion preferida, jun

invencion se representa por la Foérmula estructural (VI
R2 es alquilo C1-C2 o cicloalquilo Ca-Cs;
R3 es un grupo alguilo Ci-Ca;

V2 es un enlace covalente ¢ -O-;

Tz e@s un alquileno Cis de cadena lineal opdiona
mas de los atomos de carbono sustituibles con halyro, ¢
dihalo, haloalquilo, espiro cicloalguilo, un grupo heteroc
qgue contiene nitrdgeno, opcionaimente N-sustituido,

aromatico espiro, que contiene oxigeno, una amina, a

un hidroxilo;
RY es -C[{OJOR, -C{O)JN(RY)2, tetrazolilo

imidazolilo opcionalmente N-sustituido;

R'8 y cada RY? son independientemente -H, metilo

—

opc

las variables de la Formula

ormente para la Formula

compuesto de la presente

Imente sustituide en uno o
rlquilo, gem dialguilo, gem
iclico no aromatico espiro,
n grupo heterociclico no

quilamina, dialguilamina o

onalmente N-sustituido o

o efilo; y
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los valores y los valores preferidos para el resto de las variables de la Formula

estructural (V) y (VI) son como se ha descrito a

estructural {1).

nteriprmente para la Férmula

En otra realizacion preferida, un compuesto de| la presente invencion se

representa por la Formula estructural (Vi) o (IX):

© | VR
/\,(RH)S
(vin)

Los valores vy los valores preferidos para las va
(VIlY) y (IX) son como se ha descrifo anteriormente pa
En una decimosexta redalizacion preferida,
invencién se representa por la Férmula estructural (V

Cy-C2 o cicloalquilo C3-Cg; R3 es un grupo alquilo g

(Ra)n—(:: j\

Va
A\
/

2

N R?
R11
0‘7 | \/(\. s
Z Vy-R%
(1X)

riables de la Férmula estructural
ra laFormula estructural (l).

un gompuesto de la presente
il) o|(IX) en la que: R? es alquilo
-Caf R4 es -(CHa)m-B; R2?2 es un

grupo heterociclico no aromatico monociclico, opciongimente sustituido: B es un

grupo arilo o heteroarilo monociclico o un grupo cicloalquilo monociclico, cada

uno de ellos opcionalmente sustituido en uno o m

as de los dtomos de carbono

sustituibles del anillo con R'; y los valores y los valpres preferidos para m, R y el

resto de las variables de las Férmulas estruciurales
descrito para la Formula estructural (i),
En una decimoséptima realizacion preferida
invencion se representa por la Férmula estructural (V
R2 es alquilo Ci-C2 o cicloalquilo Ca-Ce:
R3 es un grupo alquilo Ci-Cy;
R4 es -(CH2)m-B;
B es un grupo arilo o heteroarilo monoc

(Vi) y (IX) son como se han

un [compuesto de la presente

I} o |(IX), en la que:

clico o un grupo cicloalquilo

monociclico, cada uno de ellos opcionalmente sustituido en uno o mdas de los

adtomos de carbono sustituibles del anillo con R14;
R2 es un ciclohexanilo, oxazolidinilo,

tetrahidrofuranoilo, tetrahidropiranilo,  tiazolidinilo

oxazolidinonilo,  tiazolidinilo,

tetrahidrotienilo, morfolinilo,

tiomorfolinilo, imidazolidinilo, imidazolidinonilo, dipxanflo, dioxolanilo, ditiolanilo,
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pirrolidinilo, pirrolidinonilo, piperazinilo, S.S-didxido de. isotiazolidinilo o piperidinilo
opcionalmente sustituido. Preferiblemente, R22 |es |oxazolidinilo, fiazolidinilo,
tetrahidrofuranoilo, morfolinilo,  imidazolidinile,  imidazolidinonilo,  pirrolidinilo,
pirrolidinonilo, piperazinilo o piperidinilo, cada uno da ellos opcionalmenie susliluido
en cualquier dtomo de carbono sustituible con alquilo, haluro, haloalguilo,
hidroxialquilo, -C{O)OR2, -C{O)R3, -OC{O)R% o -C{O)N(
opcionalimente sustituido en cualquier dtomo de ni}rég no sustituible con alquito,
haloalguilo, hidroxialquilo, -C{O)OR2, -C({O)R2, -(CHz2)qCQOH, -(CH2)qC{O)N(R2),, -
(CH2)qCH{CH3)CON(RZ)2;  -(CH2)oC{CH3)2CON(R23)2;)  -(CH2)qC(CH3)2CORB o -
(CH2)qCH(CH3)CO2R%; y

los valores y los valores preferidos para m, ¢, R4, RB vy el resto de las variables

)y, y cada uno de ellos

de las Férmulas estructurales (VINI) y (IX) son como se han descrito para la Férmula
estructural (1.
En una decimoctava realizacion preferida, un ¢compuesto de la presente
invencion se representa por la Formula estructural (VIIl) o (X}, enla que:
V estd ausente 0 -O-;
R2 es alquilo Ci-C2 o cicloalquilo Cs-Ce;
R3 es un grupo alquilo Ci-Ca;
R4 es -(CH2)m-B;

B es un grupo arilo o heteroarilo monociclic

0 un grupo cicloalquilo

monociclico, cada uno de ellos opcionalmente sustituido en uno o mds de los

atomos de carbono sustituibles del anillo con R4;

R2 es un ciclohexanilo, oxazolidinilo,] oxazolidinonilo, tiazolidinilo,
tetrahidrofuranoilo, tetrahidropiranilo, tiazolidinilo, fetrahidrotienilo, morfolinilo,
tiomorfolinilo, imidazolidinilo, imidazolidinonilo, dioxanjlo, dioxolanilo, ditiolanilo,
pirrolidinilo, pirrolidinonilo, piperazinilo, S,S-didxido de isotiazolidinilo o piperidinilo

opcionalmente sustituido. Preferiblemente, R%2 | es | oxazolidinilo, tfiazolidinilo,

tetrahidrofuranoilo, morfolinilo,  imidazolidinilo, | imidazolidinonilo,  pirrolidinilo,
pirrolidinonilo, piperazinilo o piperidinilo, cada uno de ellos opcionalmente sustituido
en cualquier dtomo de carbono sustituible can dlquilo, haluro, haloalquilo,
hidroxialguilo, -C{O)OR2, -C(O)R2, -OC[{O)RB o -C[O)N(R%B)2, y cada uno de ellos
opcionaimente sustituido en cualquier dtomo de nitrdbgeno sustituible con alquilo,
haloalquilo, hidroxialquilo, -C{O)OR2, -C(O)R3, -{QH2)qCO2H, -(CHz2)qC{O)N(R2)2, -
(CH2)qCH(CH3) CON(R2)2;  -(CH2)qC(CHs)2CON(R23)3; ‘-CHz)qC(CHs)z(ZOzR?J o -

(CH2)qCH(CH3)COR2; y
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\'3\
los valores y los valores preferidos param, ¢, R4, R23 y el resto de las variables
de las Formulas estructurales (Vi) y (IX}) son como se han descrito para la Formula
estructural {i). |
En ciertas realizaciones preferidas, Vi estd ousenfe
5 En otra realizacién preferida, un compuesta de| la presente invencion se

representa por la Formula estructural (X):

(R,

V,—R?2

(X).

en la que los valores y los valores preferidos para las variables de la Formula

10 estructural {(X) son como se han descrito para la Fdrmula estructural (I). En ciertas

redlizaciones preferidas, Vi estd ausente.

- En una decimonovena redlizacion preferida) un compuesto de la presente
invencién se representa por la Férmula estructural (X) en la que:

V estd ausente o -O-;

15 R? es alquilo C-C2 o cicloalguilo Cs-Ce; R3 e5 un |grupo alquilo Ci-Cq; R2 es

oxazolidinilo,  tiazolidinilo,  fetrahidrofuranailo, mporfolinilo, imidazolidinilo,

imidazolidinonilo, pirrolidinilo, pirrolidinonilo, piperazinilo o piperidinilo, cada uno de

ellos opcionalmente sustituido en cualquier dtoro ‘de carbono sustituible con

alquilo, haluro, haloalquilo, hidroxialguilo, -C{O)QR%,| -C(O)R%, -OC(OJR% o -

20 C[{O)N(R®B)2, y cada uno de ellos opcionalmente sum‘ifuido en cualquier dtomo de

nitrégeno sustituible con alquilo, haloalquilo, hidroxidlquilo, -C(O)OR3, -C[{O)R%, -

(CH2)qCO2H, -{CH2)qC(O)N(R23)2, -(CH2)qCH(CH3}CON(R2)2; -{CH2)qC(CH3)2CON(R2)y;

-(CH2)qC(CH3)2CO2RB o -(CH2)qCH(CH3)CO2R%; y log valores y los valores preferidos

para m, ¢, R4, R y el resto de las variables de las Férmulas estructurales (X) son

25 como se han descrito para la Formula estructural (1).

En ofra realizacion preferida odicional, un compuesto de la presente

invencion se representa por la Férmula estructural {X]):
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(X1).
en la que los valores vy 1os valores preferidos parg las variables de la Férmula
estructural (XI) son como se han descrito para la Férmula estructural (1).
En otra redlizacion preferida, un compuesto de la presente invencion se

representa por la Férmula estructural (XII):

(XIi).

en la que los valores vy los valores preferidos| para las variables de g Formula

estructural (XII) son como se han descrito para la Formula estructural {1).
En una vigésima realizacidn preferida, yn gompuesto de la presente

1),

invencion se representa por la Formula estructural (3 nla que:

V2 es un enlace covdlente 0 -0O-;

T3 es un alguileno Ci.s de cadena lineal opcionalmente sustituido en uno ©
mads de los dtomos de carbono sustituibles con haluro, alquilo, gem dialguito, gem
dihalo, halodalquilo, espiro ciclodalquilo, un grupo hetergeiclico no aromdatico espiro,
que contiene nitrdgeno, opcionalmente N-sustituido, | un grupo heterociclico no
aromatico espiro, que contiene oxigeno, una amina, alquilamina, dialquilaming o
un hidroxilo;

RY es -C{O)OR8, -C{O)N([R')2, -NRWC(O)R'8, -NR?C[{O)OR'8a, -5{Q)2N(R'9),, -
NRMS({O)2R18a,  -NRWC{O)N[RY¥)2, wun grupo |heterociclico no aromdtico
opcionalmente  sustituido representado por R2® o un grupo heteroarilo
opcionalmente sustituido representado por R21;

cada R8 g5 independientemente H o alquilp Ci-Cx;
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cada R8a gs independientemente alquilo Ci-Cs;

cada R es H o alquilo o N(R'?)z es un grupo heterociclico no aromdtico que
contiene nitrégeno;

R20 es un piperidinonilo, oxazolidinilo, | oxgzolidinonilo,  fiazolidinilo,
tetrahidrofuranoilo, tetrahidropiranilo, tiazolidinilo, | tetrahidrotiofeno, morfolinilo,
tiomorfolinilo, imidazolidinilo, imidazolidinonilo, dioxanile, dioxolanilo, diticlanilo,
pirrolidinilo, pirrolidinonilo, piperazinilo o piperidinilo opcionalmente sustituido; y

R2' es un furanilo, tetrazolilo, oxazolilo, isoxazolilo, oxadiazolio, pirolilo,
pirazolilo, piridinilo, pirimidilo, tiazolilo, tienilo o imidazglilo opcionalmente sustituido;

y los valores y los valores preferidos para ¢l resto de las variables de la
Férmula estructural (XIl) son como se han descrito para la|Formula estructural {1).

En una vigésimo primera realizacion preferida, un/compuesto de la presente
invencién se representa por la Férmula estructural (XI), en la que:
B es un grupo ario o heteroario monociclica o un grupo cicloalquilo
monociclico, cada uno de ellos opcionalmente sustituido en uno ¢ mds de los
atomos de carbono sustituibles del anillo con R'4;

V2 es un enlace covalente ¢ -O-;

T2 es un dlguileno Cis de cadena lineal opcgiondlmente sustituido en uno o
mds de los dtomos de carbono sustituibles con haliro, alguilo, gem dialquilo, gem
dihalo, haloalquilo, espiro cicloalguilo, un grupo heterogiclico no aromatico espiro,
que contiene nitrégeno, opcionalmente N-sustituido, un grupo heterociclico no
aromético espiro, que contiene oxigeno, una amina, aiquilamina, dialquilamina, o
un hidroxilo.

RY es -C(O)OR, -C{O]}N{R!?)2, -NRI?C{O}R'8,
NRYS(O)2R18a,  -NRVC(O)N({R%)2, un grupo

opcionalmente sustituido representado  por

-NRPC{O)OR!8a, -§{O)2N(R17), -
efefociclico no  aromadtico
un grupo heteroarilo
opcionalmente sustituido representado por R2\. Preferiblemente, RY es -C{O)OR'S, -
C(O)N(R"), tetrazolilo opcionalmente N-sustituido (o imidazolilo opcionalmente N-
sustituido;
cada R!% es independientemente H o algquilo .Cj-Ca. Preferiblemente, cada
R18 es independientemente -H, mefilo o etilo;
cada R'8 es independientemente alquilo €-Cs. Preferiblemente, cada R18
es independientemente metilo o etilo;
cada R es H o alqguilo o N(R'?)2 es un grupd heterociclico no aromdtico que
contiene nitrégeno. Preferiblemente, cada R'Y es independientemente -H, metilo o

etilo;
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R2 es wun piperidinonilo, oxazolidinio,

tetrahidrofuranoilo, tetrahidropiranilo, tiazolidinilo, |tetrq

tiomorfolinilo, imidazolidinilo, imidazolidinonilo, dioxanilg
pirrolidinilo, pirrolidinonilo, piperazinilo o piperidinilo option
R?' es un furanilo, tetrazolilo, oxazolilo, isoxazo
pirazolilo, piridinilo, pirimidilo, tiazolilo, tienilo o imidazolilo o
y los valores y los valores preferidos para R4 y el re
Férmulas estructurales (XIl) son como se han descrito para |
En ofra realizacion preferida, un compuesto | de

representa por la Formula estructural (XIll);

oxazolidinonilo,

fiazolidinilo,
yhidrotiofeno,  morfolinilo,
, dioxolanilo, ditiolanilo,
nimente sustituido; y

ilo, oxadiazolilo, pirrolilo,
pcionalmente sustituido;
sto de las variables de las
a Férmula estructural (1).

la presente invencion se

/ﬂﬂ—(ﬁ”)t
\I
(C,;HZ)m
0 N\R3
7R
(RB)n_l
N~ “R2
0 V,-T;-RY
(XIN). .

en la que Va, T3, RY, R, R!a y R1? son como se han

descrito para la Férmula

estructural (XIl). Los valores y los valores preferidos parg el resto de las variables de la

Férmula estructural (XIll) son como se han descrito para

a Formula estructural (1),

Preferiblemente, RY es -C{O)OR18, -C(O)N(R?)2, tetrazoljlo opcionalmente N-sustituido

o imidazolilo opcionalmente N-sustituido; y R'8 v cada R!? son independientemente -

H, metilo o etilo,
Mas preferiblemente, en las Formulas estructurales

independientemente

{1)-(XiH), R, R y R™ son

halo, alquilo Ci.a, haloalquilo Cia, hidroxilo, alcoxi Ci.,

haloalcoxi Ci-3, -NO2, -CN, amina, alquilamina Ci.3, diglquilamina Ci-s, hidroxialguilo

Ci3 0 aminoalquilo Ci.a.

Mas preferiblemente, en las Formulas estructurales

(lN-{XM), R2 y C(O)NR3R*

son trans. En las Formulas estructurales (I) y (I), R2 y C[O)NR3R¢4 son preferiblemente

frans cuando Y es >C(Rx)-.

La Tabla 1 que se muestra a continuacion representa ciertos compuestos

ejemplares de formula l.

Y
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4. Usos, formulaciéon y administracion
Como se ha andlizado anteriormente, la preserte invencidén proporciona

compuestos que son Utiles como inhibidores de

compuestos de la invencidn son Utiles para tratar (terapé
frastornos con un componente inflamatorio y afecciones
de la invencidn también pueden usarse para tratar

afecciones alérgicas mediadas por celulas Th2, eosindfilos

CR

TH2, y por lo tanto los
utica o profilGcticamente)
alérgicas. Los compuestos
trastornos inflamatorios y

y basofilos.

Por consiguiente, en otro aspecto de la presente invencién, se proporcionan

donde dichas

cualquiera de los compuestos que se han dest

composiciones farmacéuticas,

comprenden  opcionalmente  un  excipiente,

farmacéuticamente aceptable. En ciertas realiza

también comprenden ademds uno © mas agentes terapé

crito
a

cion

composiciones

comprenden
en este documento, vy
dyuvante o  vehiculo
es, estas composiciones

uticos adicionales.
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También se apreciard que ciertos de los

invencidén pueden existir en forma libre para el

compuestos de la presente

tratamiento, © cuando sea

apropiado, en forma de un derivado farmacéuticamente aceptable de los mismos.

De acuerdo con la presente invencion, un derivado farmacéuticamente aceptable

incluye, pero sin limitacion, profdrmacos farmaceuticamente aceptables, sales,

ésteres, sales de dichos ésteres o cualquier ofro adudto o|derivado que después de

la administracién a un paciente en necesidad

del mismo sea capaz de

proporcionar, directa o indirectamente, un compuesto como se ha descrito de otra

forma en este documento, o un metabolito o resto del mismo.

Como se usa en este documento, la expresion

“sal farmacéuticamente

aceptable" se refiere a aquellas sales que, dentro del dlcance del juicio médico

razonable, son adecuadas para use en contacto con

los tejidos de seres humanos y

animales inferiores sin toxicidad indebida, irritacion, respuesta alérgica y similares, y

tienen coresponden a una

relacion  beneficio/riesgo

razonable. Llas sales

farmacéuticamente aceptables son bien conocidas |en la técnica. Por ejemplo, S.

M. Berte et al., describe sales farmacéuticamente

aceptables con detalle en J.

Pharmaceutical Sciences, 1977, 66, 1-19, incorporado en este documento como

referencia. Las sales farmacéuticamente aceptables de los compuestos de esta

invenciéon incluyen las derivadas de dcidos y baqses

adecvados. Los ejemplos de sales

de adicidn

inorgdnicos y orgdanicos

de dacidos no téxicas,

farmacéuticamente aceptables, son sales de un grupo amino formadas con acidos

inorgdnicos tales como dcido clorhidrico, acido bromhidrico, dcido fosforico, acido

sulflrico vy dcido perclérico o con acidos orgdnicos tales como dcido acético,

Acido oxdlico, dcido maleico, acido tartdrico, dcid

Acido maldnico o mediante el uso de otros métoda

o citrico, acido succinico o

s usados en la técnica tales

como intercambio idnico. Otras sales farmacéuticamente aceptables incluyen sales

adipato, alginato, ascorbato, aspartato, bencenosy

borato, butirato, canforato,
digluconato, dodecilsulfato, etanosulfonato, formiato

glicerofosfato, gluconato, hemisulfato, heptanoato,

canforsulfonato, citrato,

lfonato, benzoato, bisulfato,

ciclopentanopropionato,

furnarato, glucoheptonato,

hexanoato, hidroyoduro, 2-

hidroxi-etanosulfonato, lactobionato, lactato, laurato, laurilsulfato, malato, maleato,

malonato, metanosulfonato, 2-naftalenosulfonato,

oxalato, palmitato, pamoato, pectinato, persulfatq

’

nicatinato,

nitrato, oleato,

3-fenilpropionato, fosfato,

picrato, pivalato, propionato, estearato, succinato, sulfato, tarfrato, tiocianato, p-

toluenosulfonato, undecanoato, valerato y similares. Uas sales derivadas de bases

apropiadas incluyen sales de metales alcalinos, meta

es dlcalinotérreos, amonio y
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N*(alquilo Ci.4)s. Esta invencidn también inciuye

grupo que contiene nitrdgeno bdsico de los

la quaternizacion de cualquier

compuestos descrifos en este

documento. Ofras sales farmacéuticamente adeptables incluyen, cuando es

apropiado, cationes de amonio no toxicos, de amonio cuaternario y de amina

formados usando contraiones tales como halurg, hidroxido, carboxilato, sulfato,

fosfato, nitrato, alqguilsulfato inferior y arilsulfonato.

Como se ha descrito anteriormente, las co
aceptables de la presente invencion ademd
adyuvante o vehiculo farmacéuticamente acept
documento, incluye todos y cada uno de los
vehiculos liquidos, adyuvantes de dispersion o su
agentes isotdnicos, agentes espesantes o emulsion

solidos, lubricantes y similares, adecuados para la

5 C

cable

mposiciones farmaceéuticamente

bmprenden  un  excipiente,

gue, como se usa en este

disolventes, diluyentes u ofros
spension, agentes tensioactivos,
antes, conservantes, aglutinantes

forma de dosificacion particular

deseada. Remington's Pharmaceutical Sciences, Decimosexta Edicién, E. W. Martin

{Mack Publishing Co., Easton, Pa., 1980) describe
formulacién de composiciones farmacéutican
conocidas para su preparacion. Excepto en la me

excipiente convencional es incompatible con los

nent

diversos excipientes usados en la

e aceptables vy técnicas

2dida en la que cualguier medio

compuestos de la invencion, tal

como por la produccion de algin efecto bioldgico indeseable o la interaccion de

otra manera de un forma perjudicial con cualquigr otro componente de o

composicion farmacéuticamente aceptable, se cpontempla que su uso estd dentro

del alcance de esta invencidn, Algunos ejemplos

de materiales que pueden servir

como excipientes farmacéuticamente aceptables incluyen. pero sin limitacién,

intercambiadores idnicos, aliming, estearato de ¢

tales como albUminag de suero humano, sustancia

luri

nio, lecitina, profeinas séricas

s tfamponantes tales como

fostatos, glicina, &cidos sérbico o sorbato potdsico, mezclas de glicéridos parciales

de dacidos grasos vegetales saturados, agua, sales

oe

ectrélitos, tales como sulfato

de protamina, hidrégeno fosfato disodice, hidrdgeno fostato potdasico, cloruro

sodico, sales de cing, silice coloidal, trisilicato d

poliacrilatos, ceras, polimeros de bloque de pol

etile

e magnesio, polivinil pirclidona,

no-polioxipropileno, lanoling,

azdcares tales como lactosa, glucosa y sacarosa; aimigones tales como almidén de

maiz y almidén de patata; celulosa y sus derivados
sodica, etfil celulosa y acetato de celulosa; fragd
talco; excipientes tales como manteca de caca

fales como aceite de cacahuete, aceite de

carfamo; aceite de sésamo; aceite de oliva; aceite

can

oy
sem

tales como carboximetil celulosa

fo en polvo; malta; gelating;
cerqas de supositorio; aceites
la de algodon; aceite de

> de maiz y aceite de soja;
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glicoles tales como propilenglicol o polietilenglical;

etilo y laurato de efilo; agar; agentes tamponantes

magnesio € hidroxido de aluminio; dcido alginico;
salina isotdnica; solucidon de Ringer; alcohol etilico;

fosfato, asi como otros lubricantes compatibles no

toxi

és

a

)2

eres tales como oleato de
tales como hidroxido de
gua sin pirdgenos; solucion
soluciones tamponantes de

cos tales como lauril sulfato

sodico y estearato de magnesio, asi como agentes colorantes, agentes de

liberacion, agentes de recubrimiento, edulcorantes,
, de

también pueden estar presentes en la composicion

formulador, conservantes y antioxidantes.

aromatizantes y perfumes;

acverdo con el criterio del

En otro aspecto, se proporciona un método para el tratamiento de una

enfermedad inflamatoria o una enfermedad con un componente inflamatorio que

comprende administrar una cantidad eficaz de un
farmaceutica del mismo, a un sujeto que lo
composiciones de la invencidon son inhibidores de

deseo de limitarse por ninguna teoria particular, Ig

ne

CRTH

s compuestos y composiciones

compuesto, 0 una composicion

cesite. Los compuestos y

2, y de esta maneraq, sin el

son particularmente Utiles para tfratar o reducir la gravedad de una enfermedad,

afeccion o trastorno, cuondo la activacion de
(incluyendo la actividad DP), células Th2, eosindfilos

la enfermedad, afecciéon o frastorno. Cuando la

y/o
activacion de uno o mds de

uno

0 mdas de CRTH2, PGD2

basofilos estd implicada en

CRTH2, PGD2 (incluyendo la actividad DP), células Th2, eosindfilos y/o basdlifos estd

implicada en una enfermedad, afeccidon o frastarno

afeccién o trastorno también puede denominarse

-
g

enfermedad mediada por CRTH2". Por consiguient

invencion proporciona un método para tratar o

Ile

e

particular, la enfermedad,
nfermedad o sinfoma de

n ofro aspecto, la presente

reducir la gravedad de una

enfermedad, afeccidn o frastorno cuando la activacion de uno o mdas de CRTHZ,

PGD2 (incluyendo la actividad DP), células Th2,

implicada en el estado de enfermedad.

En ciertas realizaciones de la presente invencion,

eosindfilos y/o basdlifos estd

una “cantidad eficaz" del

compuesto o composicion farmacéuticamente ageptable es la cantidad eficaz

para tratar una enfermedad inflamatoria o enfermedad con un componente

inflamatorio. En otras realizaciones, una “cantidad eficaz

cantidad que inhibe la unidén de PGD2 a su recep
inhibe uno o mds procesos mediados por la unién

tor

en

"de un compuesto es una
CRTH2 y, de esta manera,

un sujeto, por ejemplo, la

liberacién de mediadores proinflamatorios. Una “cantidad eficaz” de un compuesto

puede conseguir un efecto terapéutico y/o profildctico deseado, tal como una

cantidad que tiene como resultado la prevencion o

unag

reduccion en los sintomas




10

15

20

25

30

35

73

asociados con una enfermedad inflamatoria o ung ent
o mdas de CRTH2, PGD2 (incluyendo la actividad DH

basdfilos.

En una redlizacion, la enfermedad inflamdtoria

ejemplos de estados alérgicos para los que se

eficaces los compuestos, composiciones farmacéu

incluyen dermatitis atdpica, rinitis alérgica, artritis reun

creg

ermedad mediada por uno

), células Th2, eosindfilos vy

es un estado alérgico. Los
e que son particularmente
icas v métodos descritos

natoide, trastorno pulmonar

obstructivo cronico (COPD), exacerbaciones de (CORD, o asma alérgica, Otros

estados alérgicos incluyen andfilaxis sistemica o fresp

alergias a farmacos (por ejemplo, a peniciling
picaduras de insecios y dermatosis tales como

atopica, dermatitis alérgica de contacto y urticaria

0O

der

vestas de hipersensibilidad,
cefalosporinas), alergias a

matitis, eccema, dermatitis

Los ejemplos de enfermedades con un companente inflamatorio para las

cuales se consideran particularmente eficaces

farmacéutica y métodos descritos incluyen osteogartrit

Qs

compuestos, composicion

s, enfermedad inflamatoria

del intestino [por ejemplo. tal como colitis ulcerosa, enfermedad de Crohn, ileitis,

enfermedad celiaca, Sprue no tropical, enterit

artropatias seronegativas, colitis microscoépica

eosinofilica o bursitis producida después de una proct

is, enteropatia asociada con

o

colagenosa, gastroenteritis

pcolectomia, y anastomosis

ileoanal] y trastornos de la piel [por ejemplo, psoriasls, eritema, prurito y acnél.

Muchas enfermedades autoinmunes tambiérn

tienen un componente

inflamatorio. Los ejemplos incluyen esclerosis multiple, lupus sistémico eritematoso,

miastenia grave, diabetes de inicio juvenil, glomenulon

autoinmune, enfermedad de Behcet y rechazo de

aloinjertos o enfermedad de injerto contra

inflamatorio de estos trastornos se considera mediad

CRTH2.

efritis y otfras nefritis, tiroiditis

injertos (incluyendo rechazo de

hospedador). El

componente

o, al menos en parte, por

Las enfermedades caracterizadas por reperfusidon tienen un componente

inflamatorio que se considera mediado, al menos en parte, por CRTH2. Los ejemplos

incluyen apoplejia, isquemia cardiaca y similares. Lps compuestos y composiciones

descritas también pueden usarse para tratar estos trasto

Oftras enfermedades y afecciones con un g
consideran mediadas por CRTH2 incluyen mastitis

colecistitis, colangitis o pericolangitis (conducto

higado), bronquitis crénica, sinusitis cronica, enfermed

NOS.

omponente inflamatorio que se

(glandula mamaria), vaginitis,

bilia

y tejido circundante del

ades inflamatorias cronicas

del pulmén que producen fibrosis intersticial, tales como enfermedades pulmonares




10

15

20

25

30

35

74

intersticiales (ILD) (por ejemplo, fibrosis pulmonar
artritis reumatoide, u ofros estados autoinmunes),

enfermedades del colageno y sarcoidosis. Otras

idiopdtica o ILD ascociada con

neumonitis por hipersensibilidad,

enfermedades o afecciones con

componentes inflamatorios que son susceptibles de trafamiento de acuerdo con los

métodos descritos en este documento incluyen

vasgulitis (por ejemplo, vasculitis

necrosante, cutdnea y de hipersensibilidad), espondiloartropatias, esclerodermia,

aterosclerosis, reestenosis y miositis  (incluyendg
pancreatitis y diabetes mellitus dependiente de ins

En una redlizacion preferida, la invencior
tratar asma que comprende administrar una cant
formula general | (y subseries del mismo como se d

sujeto que o necesita.

D

ulinal.

poliomiositis, dermatomiositis),

N proporciona un método para
dad eficaz de un compuesto de

escripe en este documento) a un

Los compuestos y composiciones de acuerdo con el método de la presente

invencion pueden administrarse usando cualguier cantidad y cualquier via de

administracién eficaz para tratar una enfermg
alérgico. La cantidad exacta requerida variard de
la especie, edad y estado general del sujeto,

agente particular, su modo de administracion y

dad

un sujeto a ofro dependiendo de

inflamatoria o un estado

a gravedad de la infeccion, el

similares. Los compuestos de la

invencion preferiblemente se formulan en forma de dosificacion unitaria para

facilitar la administracion y la uniformidad de la ¢

osificacion. La expresidn * forma

de dosificacion unitaria”, como se usa en este documento, se refiere a una unidad

fisicamente discreta de un agente apropiada

embargo, se entenderd que el uso diario total de

para el paciente a tfratar. Sin

los compuestos y composiciones

de la presente invenciéon se decidird por el médico| correspondiente dentro del

alcance del criterio médico razonable, El nivel

e dosificacion eficaz especifico

para cudlquier paciente u organismo particular depgnderd de una diversidad de

factores gue incluyen el trastorno a tratar y la gravedod del trastorno; la actividad

del compuesto especifico empleado; la composicion especifica empleada; la

edad, peso corporal, salud general, sexo y dieta del paciente; el momento de

administracién, via de administracién y velocidad de excrecion del compuesto

especifico empleado; lo duracién del fratam
combinacion o que coinciden con el compuestq
similares bien conocidos en la técnica médica. El
en este documento, significa un animal, preferib

preferiblemente un ser humano.

entq;

los farmacos usados en

especifico empleado vy factores
término "paciente”, como se usa

emente un mamifero y ain mas
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Las composiciones farmacéuticamente

pueden administrarse a seres humanos y ofros

parenteral, infracisternal, intravaginal, infraperitoneal, 1

de polvos, pomadas o gotas), bucal, como una p

similares, dependiendo de la gravedad de la
readlizaciones, los compuestos de la invencion pueg
parenteral
aproximadamente 50 mg/kg vy, preteriblemente, d
aproximadamente 25 mg/kg, de peso corporal del

dia, para obtener el efecto terapéutico deseado.

Las formas de dosificacion liquidas para agdmin

acef]

a niveles de dosificacién de aproxim

ani

infe

den

e ayf

suje

tables de  esta invencion
males por via oral, rectal,
épica (tal como por medio
Ulverizacion oral o nasal, 0
ccion a tratar. En ciertas
administrarse por via oral o
adamente 0,01 mg/kg a
proximadamente 1 mg/kg a

o al dia, una o mas veces di

stracién ordl, incluyen, pero

sin limitacién, emulsiones, microemulsiones, soluciones, suspensiones, jarabes y

elixires farmacéuticamente aceptables. Ademads

formas de dosificacion liquidas  pueden confener

de

0s compuestos activos, las

diluyente inertes usados

comUnmente en la técnica tales como, por ejempleo, agua u otros disolventes,

agentes solubilizantes y emulsionantes fales

isopropilico, carbonato de eftilo, acetato de etilo,

com

0 alcohol efllico, alcohol

alcohol bencilico, benzoato de

bencilo, propilenglicol, 1,3-butilenglicol, dimetilformamida, aceites {en particular,

aceite de semilla de algoddn, de cacahuete, de

ricino y de sésamo), glicerol, alcohol tetrahidrofurfurilic

de A&cido graso de sorbitan, y mezclas de los mismos. A

las composiciones orales también pueden incluir
humectantes., agentes emulsionantes y de suspeng

y perfumes.

mdaiz, de germen, de oliva, de

idn,

0, polietilenglicoles y ésteres

demds de diluyentes inertes,

adyuvantes tales como agentes

edulcorantes, aromatizantes

Las preparaciones inyectables, por ejemplo, suspensiones acuosas U

oleaginosas inyectables estériles pueden formularse de acuerdo con la técnica

conocida usando agentes dispersantes o humed

tant

es vy agentes de suspension

adecuados. La preparacion inyectable estéril tambign puede ser una solucion,

suspension o emulsiéon  inyectable  estéril e

parenteralmente aceptable no téxico, por ejemplo,

butanodiol. Entre los vehiculos y disolventes acepiable

encuentran agua, solucion de Ringer, solucion de

Ademds, convencionalmente se emplean aceites

medio de suspensidn. Para este fin, puede emplearse

incluyendo mono- o diglicéridos sintéticos. Ad

inyectables se usan acidos grasos tales como acidg

umn

diluyente o© disolvente
como una solucion en 1,3-

s que pueden emplearse se

cloruro sédico U.S.P e isotdnica.

esteriles fijos como disolvente o

cualquier aceite fijo insipido

emads, en la preparacion de

oleico.
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Las formulaciones inyectables pueden esterlizarse, por ejemplo, por filtracién

a través de un filtro que retiene bacterias o por

a in

corporacion de agentes de

esterilizacion en forma de composiciones sdlidas estériles que pueden disolverse o

dispersarse on agua estéril u otro modio inyectablo osté

i antos del uso.

Para prolongar el efecto de un compuesto de la presente invencion, a

menudo es deseable ralentizar la absorcién del compuesto administrado por

inyeccién subcutdnea o intramuscular. Esto puede conseguirse por medio del uso

de una suspension liquida de un material cristalino ¢ amorfo con baja solubilidad en

agua. La velocidad de absorcidn del compues

to

enfonces depende de su

velocidad de disolucion que, a su vez, puede depender del tamano del cristal y de

la forma cristalina. Como altermativa, la absorcidn retardada de una forma de

compuesto administrada por via parenteral se consigue| disolviendo o suspendiendo

el compuesto en un vehiculo oleoso. Se obtienen formas de depdsito inyectables

formando  matrices microencapsuladas  del

C

ompuesto  en  polimeros

biodegradables tales como polilactida-poliglicolida. Dependiendo de la relacion

enfre el compuesto y el polimero y de la naturaleza del polimero particular

empleado, puede controlarse la velocidad de

ejemplos de ofros polimeros biodegradables

polifanhidridos). También se preparan formulaciones

liberacion del compuesto. Los

incluyen  poli(ortoésteres) y

inyectables de depdsito

infroduciendo el compuesto en liposomas o microemulsiones que son compatibles

con los tejidos corporales.
Las composiciones para administracion recta

supositorios que pueden prepararse mezclando 1os

con excipientes o vehiculos no iritantes adecuddos

o)

aginal preferiblemente son

compuestos de esta invencion

tales como manteca de

cacao, polietielenglicol o una cera de supositorio,| que son sélidos a temperatura

ambiente pero liquidos a la temperatura corporal iy, por lo tanto, se funden en el

recto o en la cavidad vaginal y liberan el compuesto activo.

Las formas de dosificacion sélidas para

administraciéon oral incluyen

capsulas, comprimidos, pildoras, polvos y granulos. En estas formas de dosificacion

solidas, el compuesto activo se mezcla con al menos

un excipiente o vehiculo

farmacéuticamente aceptable inerte tal como cittato |sédico o fosfato dicdlcico

y/o a) cargas o diluyentes tales como almidones, |

manitol y dcido  silicico, b))  aglutinantes

carboximetilcelulosa, alginatos, gelating, polivinilpirrolidona,

tales

actosa, sacarosa, glucosa,

como, por ejemplo,

s5aQcarosa y goma

ardbiga, ¢) humectantes tales como glicerol, d) agentes disgregantes tales como

agar-agar, carbonato cdicico, amidén de patata o|tapioca, acido alginico, ciertos




10

15

20

25

30

35

77

silicatos v carbonato sédico, e) agentes para

parafing, f) aceleradores de la absorcion tales

retardar la solucion tales como

como compuestos de amonio

cuaternario, @) agentes humectantes tales coma, por ejemplo. alcohol cetilico y

monoestearato de glicerol, h) absorbentes tales como

caolin y arcilla de bentonita

e i) lubricantes tales como talco, estearato cdlcico, estearato de magnesio,

polietienglicoles sdlidos, lauril sulfato sddico y meze
las cdapsulas, comprimidos y plldoras, la forma

comprender agentes tamponantes.

Tambien pueden emplearse composiciones sél

las

de los mismos. En el caso de

de dosificacion también puede

das de un tipo similar como

cargas en capsulas de gelatina rellenas blandas y duras usando excipientes tales

como lactosa o azUcar de la leche asi como

po

lietilenglicoles de alto peso

molecular y similares. Las formas de dosificacion sélidas de comprimidos, grageas,

cdpsulas, pildoras y granulos pueden prepararse con recubrimientos y envueltas

tales como recubrimientos entéricos y otros recubrimientos bien conocidos en la

técnica de formulacion farmacéutica, Opcionalmente, pueden contener agentes

opacificantes y también pueden ser de una comppsici

o ingredientes activos sélo, o preferentemente, len

intestinal, opcionalmente, de un forma retardada,

Los

5n que liberen el ingrediente
una cierta parte del tracto

ejemplos de composiciones

de inclusion que pueden usarse incluyen sustancias poliméricas y ceras. También

pueden emplearse composiciones sélidas de un tipo similar como cargas en

capsulas de gelatina rellenas blandas y duras

usando excipientes tales como

lactosa o azUcar de la leche asi como polietilenglicoles de alto peso molecular y

similares.

Los compuestos activos también pueden estar en forma microencapsulada

con uno o mds excipientes como se ha indicado anteriormente. Las formas de

dosificacién sdlidas de comprimidos, grageas, capsulas

prepararse con recubrimientos y envueltas toles

pildoras y granulos pueden

como recubrimientos entéricos,

recubrimientos de control de la liberacion y ofros recubrimientos bien conocidos en

la técnica de formulacion farmacéutica. En estas formas de dosificacion solidas, el

compuesto activo puede mezclarse con al menos ur

sacarosq, lactosa o almiddn. Estas formas de

do

diluyente inerte tal como

sificacion  también pueden

comprender, como es normal en la practica, otras sustancias distintas de diluyentes

inertes, por ejemplo, lubricantes para la fabricacion de comprimidos y otros

adyuvantes para la fabricacion de comprimido

tales como un esteargto de

magnesio y celulosa microcristalina. En el caso de las cdpsulas, comprimidos y

pildoras, las formas de dosificacion también

pueden comprender agentes
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tamponantes. Opcionalmente, pueden contener agen

tes opacificantes y también

pueden ser de una composicidon tal que liberen el ingrediente o los ingredientes

activos sélo, o preferentemente, en una cierta parte del tracto intestingl,

opcionalmente, de una manera retardada. Los |gjer

inclusién que pueden usarse incluyen sustancias polimér

plos de composiciones de

casy ceras.

Las formas de dosificacion para administragion 16pica o transdérmica de un

compuesto de esta invencidn incluyen pomadas,|pastas, cremas, lociones, geles,

polvos, soluciones, pulverizaciones, inhalantes o parches. El componente activo se

mezcla en condiciones estériles con un vehiculo farmacéuticamente aceptable y

cualquier conservante necesario o tampdn que

contemplan dentro del alcance de esta invencion

para los oidos y gotas para los ojos. Ademas, la prese

pugda requerirse. También se

formulaciones oftdimicas, gotas

hte invencion contempla el

uso de parches fransdérmicos, que tienen la ventgjo afiadida de proporcionar la

liberacién controlada de un compuesto en el cuerpo. Estas formas de dosificacion

pueden obtenerse disolviendo o dispersando el compueasto en el medio apropiado.

También pueden usarse potenciadores de la absorcién para aumentar el flujo del

compuesto a través de la piel. La velocidad puede controlarse proporcionando

una membrana de control de la velocidad o disp
matriz polimérica o gel.

También se

apreciard que los compuestos y

ersando el compuesto en una

composiciones

farmacéuticamente aceptables de la presente invengidon pueden emplearse en

terapias de combinacién, es decir, los com

puestos

y composiciones vy

farmacéuticamente aceptables pueden administrarse conjuntamente, antes o

después de uno o mads agentes terapéuticos o procedimientos médicos distintos

deseados.

La combinacidon particular de terapias

(agentes terapéuticos o

procedimientos) a emplear en un régimen de combinacion tendrd en cuenta la

compatibilidad de los agentes terapéuticos y/o procedimientos deseados y el

efecto terapéutico deseado a conseguir, También
empleadas pueden conseguir un efecto deseado
ejemplo, un compuesto de la invencidn puede adm
usado para tratar el mismo trastorno) o pueden cq
ejemplo, el control de cualquier efecto advers
documento, los agentes terapéuticos adicionales gu

para tratar o prevenir una enfermedad o afeccidn

“apropiados para la enfermedad o afeccién a tratar',

se apreciard que las terapias
para el mismo frastorno (por
inistrarse junto con otro agente

nseguir diferentes efectos (por

Como se usan en este

e se administran normalmente

particular s& conocen como

DN
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Por ejemplo, los compuestos de la invencidn también pueden administrarse
en combinacidon con uno o mds agentes ferapéuticos adicionales tales como
teofilina, broncodilatadores B-adrenérgicos, corticosteroides, antihistaminicos,
agentes antialérgicos, agentes inmunosupresores [por ejemplo, ciclosporina A, FK-

5 506," prednisona, metilprednisolona), hormonas | (por ejemplo, hormona
adrenocorticotropica (ACTH)), citoquinas (por ejemplo, interferones (por ejemplo,
IFNB-1a, IFNS-1b)} y similares.

La cantidad de agente terapéutico adicional presente en las composiciones

de esta invencion no serd mayor que la cantidad administrada normalmente en
10 una composicién que comprende ese agente terapéutico como Unico agente
activo, Preferiblemente, la cantidod de agente terapéutico adicional en las

composiciones descritas en el presente documento variard de aproximadamente

0% a 100% de la cantidad presente normalmente| en una composicion que
comprende ese agente como Unico agente terapéuticomente activo.
. 15 Los compuestos de esta invencion o sus composiciones farmacéuticamente
_ aceptables tambien pueden incorporarse en composiciones para el recubrimiento
de dispositivos médicos implantables tales como prétesis, valvulas arfificiales, injertos
vasculares, stent y catéteres. Por consiguiente, la presente invencion, en otro
aspecto, incluye una composicidon para recubrir jun dispositivo implantable que
20 comprende un compuesto de la presente invencion como se ha descrito en
general anteriormente, y en clases y subclases en|este documento, y un vehiculo
adecuado para recubrir dicho dispositivo implantable. En otro aspecto, la presente
invencién incluye un dispositivo implantable recubierto| con una composicion que
comprende un compuesto de la presente invencidon como se ha descrito en
25 general anteriormente, y en clases y subclases en lestel documento, y un vehiculo
adecuado para recubrir dicho dispositivo implantable.
Oftro aspecto de la invenciodn se refiere a la inhibicion de la actividad CRTH2
. en una muestra bioldgica o un paciente, comprendiendo dicho método administrar
al paciente, o poner en contacto dicha muestra hioldégica con un compuésfo de
30 férmula | o una composicién que comprende dichg compuesto. La expresion
“muestra bioldgica”, como se usa en este documento, incluye, sin limitacién,
cultivos celulares o extractos de los mismos; material de biopsia obtenido a partir de
un mamifero o extractos del mismo; y sangre, saliva, orina, heces, semen, lagrimas u
ofros fluidos corporales o extractos de los mismos.
35 La inhibicién de la actividad CRTH2 en und muestra bioldgica es Otit para

una diversidad de fines conocidos para un especialista en la técnica. Los ejemplos
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de estos fines incluyen, pero sin limitacidon, transfusion de sangre, transplante de

érganos, aimacenamiento de muestras bioldgicas y ensayos bioldgicos.

PROCEDIMIENTOS EXPERIMENTALES

General. Todas las reacciones que implican reactivos sensibles al aire se

realizaron en una atmaédsfera de nitrégeno. Los reactivos se usaron tal y como se
recibieron de los proveedores comerciales a mengs gue se indique ofra cosa. Los
datos de 'H RMN se registraron usando el instrumento Bruker UltraShield 300 MHz/54
mm equipado con Auto Muestreador Bruker B-ACS60 ¢ el instrumento Varian 300
MHz. Los intermedios y compuestos finales se |purificaron por cromatografia
ultrarrépida usando uno de los siguientes instrumentos: 1| Recolector Ultrarrdpido UV
Biotage de 4-canales Quad equipado con un Modulp de Bomba Quad 1 vy el
Modulo de Cartucho Quad 12/25. 2. Recolector

canales Quad equipado con un Modulo de Bomba |Quad 3 y un Modulo de

ltfratrgpido UV Biotage de 12-

Cartucho Quad 3. 3, Instrumento de cromatografia ulfrarrdpida 1ISCO combi. Los
espectros de LC/MS se obtuvieron usando un MicroMass Platform LC (columna
Phenomenex CI18, 5 micrometros, 50 x 4,6 mm) equipado con un Manipulador de

Liquidos Gilson 215. Las condiciones de LC/MS convencionales son Ias siguientes:

% A [Agua) 95,0 | Tabla de tiempos del Gradiente de Bomba

% B (Acetonitrilo) 50 HP1100 LC

% Acetato aménico 0,1

Flujo (ml/min) 2,500 | La Tabla de tiempos del gradiente contiene 4

Tiempo de parada {min) 3.8 entradas que son:

Presion min. (bar) 0

Presidon max. (bar) 400 Tiempo %A % %C %D Fujo Presion
Temperatura izda. del 10,0 | 0,00 95,0 5, 0,0 0.0 2500 400
horno (°C) 2,00 00 1000 00 00 2500 400
Temperatura dcha. del 10,0 |3.00 00 1000 DO 00 2500 400
horno (°C) 3,05 950 5,0 0 00 2500 400

Los datos de LC-MS se adquirieron usando el método de “Patrén de acetato

amdénico" a menos que se indique ofra cosa.
Sintesis de éster melilico del acido (*)-cis-2-metil-1,2,3,4-tetrahidro-

quinolina-4-carboxilico

Esquema 1

o

Y
€/
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Un matraz de fondo redondo con agitador

magnético se cargd con dcido

(2-nifro-fenil)-acético (10.0 g, 55,0 mmol) y metanpl (70 mi) en una atmdsfera de

argdn. A la solucidon amarilla resultante a temperatyra ambiente se le afiadié gota a

gota cloruro de tionilo (12,1 ml, 166 mmol) mediante un embudo de adicién (Nota:

La reaccién es muy exotérmica). La mezcla de

reagcion resultante se agitd a

temperatura ambiente durante 12-18 horas y se concantrd al vacio para producir

13,3 g de éster metilico del acido (2-nitro-fenil)-acéfico bruto en forma de un aceite

naranja. Este material se usd directamente en reacg

iones posteriores.

Un matraz de fondo redondo de tres bogas gon agitador magnético se

cargo con éster metilico del acido (2-nitro-fenil)-ag

efico bruto (7,23 g, 37.0 mmol),

carbonato potdsico (46,1 g. 33,3 mmol), 18-corong-6 (0,650 Q). y yoduro potdsico

(0,650 g) en una atmdsfera de argdn. Al matraz se le afadid acetonitrilo (80 ml) y la

mezcla se calentd a 70°C durante una hora.

cloroacetona (3,50 ml, 44,0 mmol) y la reaccién se

de argdn durante 18-20 horas. La reaccién se enfrid a

A la reaccion se le anadio
agitd a 70°C en una atmdsfera

emperatura ambiente y se

filtré a través de una capa de celite. El filfrado resultante|se concentrd al vacio para

producir 9,64 g de material bruto. La purificacion
(eluyente de acetato de etilo al 0-40%/hexanos) pra
deido 2-(2-nitro-fenil)-4-oxo-pentanocico (51%).

Un matraz de fondo redondo. con agitador

por \cromatografia ultrarrdpida
dujo 4,74 g de éster metilico del

magnético se cargd con éster

metilico del acido 2-(2-nitro-fenil)-4-oxo-pentanocicod (4,74 g, 19.1 mmol) y etanol

anhidro (50 mi). A la reaccidn se le anadié paladio

al 10% sobre carbono (0,948 ¢.

20% en peso) y la reaccién se agité a temperatura ambiente en una atmosfera de

gas hidréogeno (globo) durante 18-20 horas. La rea
capa de celite y la capa de celite se lavd con
combinados se concentraron al vacio para f

blanquecino. Este material se purificd con un sistem

ccion se filtrd a través de una
1 etanol caliente. Los filtrados
oroducir un sdlido de color

a ultrarrdpido Isco (acetato de
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etilo al 0-20%/hexanos) para producir 2,64 g de éster metilico del acido cis-2-metil-
1.2,3,4-tetrahidro-quinolina-4-carboxiico en forma|de un sélido blanco (68%). 'H
RMN (CDCls) 6: 1,23 (3H, d), 1,95 (1H, dd}, 2,10 - 2,18 (1H, m), 3,34 - 3,46 (1H, m), 3,74
(3H. s), 3.94 (1H. dd), 6,51 (1H, dd), 6,60 - 6,67 (1H, m), 6,94-7.03 (2H, m}. MS m/z: 206
(M+1).

Procedimiento general A

Esquema 2

O

O‘\\:/OMG Cl)@
m CF,
————
P H ";Me iPerEt, CH:C'Z

A-3

LiOH (ac.)
MeOH / THF

Et
Oy OH ! O N
H‘NO YOS
Cl

"
N “Me EDCI, piridina “Me
e : e
CF, Cky
A5 A6

-2-metil-1-(4-trifluorometil-

(3)-

benzoil)-1,2,3,4-tetrahidro-quinolina-4-carboxilico (4)

(4-Cloro-fenil)-etil-amida del acido
Un matraz de fondo redondo con agitador magnético se cargd con éster
metilico del dcido cis-2-metil-1,2,3,4-tefrahidro-quinolina-4-carboxilico (556 mg, 2.71
mmoal) en cloruro de metileno (8,00 ml) en una atmédsiera de argdn. A la reaccion se
le afadieron cloruro de 4-trifluorometil-benzoilo (0,611 ml, 4,07 mmol) y NN-
diisopropiletiamina (1,20 ml, 6,89 mmol). La reacgién |se agitd a temperatura
ambiente durante 18-20 horos. La reaccidn se |transfiid a un embudo de
decantacion que contenia una solucion saturada de bicarbonato sédico (15 ml) y
después se diluyd con cloruro de metileno {15 ml) y se| agitd vigorosamente. La
capa orgdnica resultante se separd, se lavd con sal
sulfato de magnesio y se filtrd. El filtrado se concentrd al vacio para producir un
residuo naranja (1,359 g). El residuo se purificd por ctomatografia ultrarrdpida
(eluyente de acetato de etilo al 20%/hexanos) para producir ester metilico del
dcido  cis-2-metil-1-(4-trifluorometil-benzoil)-1,2,3.4-tetrahidro-quinolina-4-carboxilico

en forma de un sdlido de color castanio (990 mg, 97%).
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Un matraz de fondo redondo con agitador magnético se cargd con éster
metilico del dcido cis-2-metil-1-(4-triflucrometil-benzoil)-1.2,3,4-tetrahidro-quinolina-4-
carboxilico {980 mg, 2,60 mmol} en tetrahidrofurano (10,0 ml). A la reaccién se le

afadid una solucidon de hidrdxido de litio (179 mg, 7,47 mmol) en agua (10 ml),

10

15

20

25

30

seguido de metanol (10 ml). La reacciéon se agitd a ten

18-20 horas en una atmdosfera de argdn, La reaccion s

decantacién y el pH se qjustd a 2 mediante la adiciéon

mezcla se exirajo con acetato de efilo (3 x 35 ml) y

peratura ambiente durante
e transfiid a un embudo de

de dcido clorhidrico 1 N. La

las extracciones combinadas se

lavaron con salmuera (1 x 50 ml), se secaron sobre sulfato de magnesio y se filtraron.

El filtrado se concentrd al vacio para producir

olall

benzoil)-1,2,3,4-tetrahidro-quinolina-4-carboxilico (mezcl

forma de un sélido blanquecino (912 mg, 97%). La
posteriores reacciones.

Un matraz de fondo redondo con agitador

2-metil-1-(4-trifluorometil-benzoil)-1,2,3,4-tetrahidro-quino

2,44 mmol} en pirdina anhidra {250 ml). A la reac

do 2-metil-1-{4-trifluorometil-

0 de isdmeros ¢is y frans) en

mezgla se usd sin purificacion en

magnético se cargd con dcido

ina-4-carboxilico (886 mg,

cion se le afadid N-efil-p-

cloroanilina (0,410 ml, 2,95 mmol) seguido de EDCI (833 mg, 4,34 mmol). La reacciéon

se agité a temperatura ambiente en una atméosfera de

argon durante 18-20 horas.

La reaccion se vertié en una mezcla 1:1 de agua/salmuera (50 ml) vy se extrgjo con

acetato de etilo (3 x 35 ml}, Las extracciones combinadas se lavaron con salmuera

(1 x 50 ml), se secaron sobre sulfato de magnesio

concentré al vacio para producir un residuo pardo

cromatografia sobre gel de sflice (hexanos/acetata
fenil)-etil-amida  del
tetrahidro-quinolina-4-carboxilico (39%). 'H RMN (C
1,64-1,74 {m; 1H), 2,49-2,58 {m, 1H), 3,59-3,72 (m, 1H

acido

de

y se filtraron. El filfrado se
Bl residuo se purificd por

etilo) para producir (4-cloro-

(£)-trans-2-metil-{1 - (4-trifluorometil-benzoil}-1,2,3,4-
DCl3

§: 1,02 (d, 3H), 1,12 (1, 3H),

. 3.77-3,90 {m, 2H}, 5,03-5.14 [m,

1H), 6,35-6,41 (m, TH), 6.74-6,84 (m, 2H), 6,89-6,95 (m, TH

(M. 2H), 7.63-7.69 (M, 2H). MS m/z: 501 [M+1).

Procedimiento general B

Esquema 3

. 717-7,25 (m, 2H), 7,44-7,52
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Bencil-efil-amida del acido (%)-frans-1-(4
tetrahidro-quinolina-4-carboxilico (7)

Un matraz de fondo redondo con agitador

metoxi-benzoil)-2-metil-1,2,3,4-

magnético se cargd con éster

metilico del dcido cis-2-metil-1,2,3,4-tetrahidro-quinolina-4-carboxilico (5,42 g, 26

mmol) en diclorometano {100 ml) en una atmd

ambiente. A la reaccién se le anadié N,N-diisopro

seguido de cloruro de p-anisoilo (6,31 g, 37 mmol)

temperatura ambiente durante 18-20 horas y se

saturado (1000 ml), se diluyé con diclorometano (50 ml

fera

de argdn a temperatura

piletilomina {11,8 ml, 68 mmol},

La reaccidn se agité a

verti® en bicarbonato sédico

y se agitd vigorosamente,

La capa organica resultante se separd, se lavd con salmuera (1 x 100 ml), se secd

sobre sulfato de magnesio y se filird. El filtrado se concentrd al vacio para producir

un residuo oleoso. Al residuo se le anadié éter die

tilico

{50 ml) y el sdlido blanco

resultante se recogid por fillracién por succion para producir éster metilico del deido

cis-1-(4-metoxi-benzoil)-2-metil-1,2,3 4-tetrahidro-quin

Un matraz de fondo redondo con agitador
metilico del dcido cis-1-(4-metoxi-benzoil)-2-me
carboxilico (3,00 g, 8.8 mmol} en tetrahidrofurano an
anadié una solucién de hidroxido de litio (423 m

seguido de metanol {24 ml). La reaccidn se agitd a

2 1il-1

g, 1

cling-4-carboxilico (6,94 g, 78%).

magnético se cargd con éster

2.3.4-tetrahidro-quinolina-4-

hidra {70 ml). A la reaccién se le

8 mmol) en agua (24 ml),

temperatura ambiente durante

18-20 horas en una atmésfera de argdn. La reaccidn se | transfirid a un embudo de

decantacion y el pH se qjustd a 2 mediante la adic

mezcla se extrajo con acetato de etilo (3x 35 ml) y |

on de acido clorhidrico 1 N. La

as extracciones combinadas se

lavaron con salmuera (1 x 50 ml), se secaron sobre sulfatg de magnesio y se filtraron.




