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[0003] Accordingly, compounds which are modulators, preferably inhibitors, of the interaction
between CRTH2 and PGD2 should be useful for the treatment of diseases and disorders that are
mediated by CRTH2, PGD2, Th2 cells, eosinophils, and/or basophils. These diseases include but are
not limited to allergic disorders, asthmatic disorders, and inflammatory disorders such as allergic
thinitis, allergic asthma, bronchoconstriction, atopic dermatitis and systemic inflammatory disorders.

[0004] It has now been found that compounds of this invention, and pharmaceutically acceptable
compositions thereof, are effective as inhibitors of the interaction between CRTH2 and its natural
ligand PGD2. Thus, compounds of the invention and pharmaceutical compositions thereof are useful

for treating inflammatory disorders and/or disorders with an inflammatory component.

DETATLED DESCRIPTION OF THE INVENTION
[0005] This invention provides compounds that are inhibitors of CRTH2, and accordingly are
useful for the treatment inflammatory disorders and/or disorders with an inflammatory component.

The compounds of this invention are represented by formula I:




1 WD 2006/ 091674 PCT/ US2006/ 006287 R4 O YN~-R3 GCN)R2 X1R1 (I); or a v
phar maceutically acceptable salt thereof, wherein: Ring Ais an optionally
substituted, fused 5-6 nenbered aryl or heteroaryl ring; Y is >C(R'" )- or
>N-; X1 is -C(=0-, -SR2-, -CONR-, -C(R)2-, or -CO2-, RL is an optionally
substi t ut edwgramdposal ected from an aliphatic, a nonocyettwsmos/dosyclic
aryl, a nonocyclic or bicyclic heteroaryl, a nonocyclic or bicyclic
non-aromati ¢ heterocyclic, or a nonocyclic or bicyclic non-aromatic
carbocylic group. R2 is a Cl-C3 al kyl group, a Cl-C3 hal oal kyl group or
C3-C6 cycl oal kyl group wherein the Cl1-C3 alkyl group represented by R2 is
optionally substituted with R5; R3 is hydrogen, Cl.C6 al kyl optionally
substituted by R6, Cl-C6 fluoroal kyl, or an optionally substituted group
selected froma C3-Cs cycl oal kyl, a nonocyclic non-aromati c heterocyclic, a
nonocyclic aryl, or a nonocyclic heteroargl group; R4 is -[C(R7)2],,, B; or
R3 and R4 may be taken together with the yntervening nitrogen atomto form
an optionally substituted nonocyclic o 1 0¥clic heteroaryl or non-aronatic
het erocyclic group; or R' and R4 may taken together with the

i ntervening carbon and nitrogen at toYorman optionally substituted
nonocyclic non-aronmatic nitrogen-c i ni het erocyclic group; RS is -OH,
-Q(Cl.4 aliphatic), -COOR or -NR)Z2; i - OH, -Q(Cl1.4 aliphatic),
-N(R)2, -((OR, -COOR, C(ONR )2, ag _gn optionally substituted group
sel ected froma nonocyclic cycloal kyl, a fmonocyclic aryl, a nonocyclic
heteroaryl, or a nonocyclic non-aromat®c heterocyclic group; each R is
ingepengent:y Eydra@wﬂaceumaupagaptaaesal(s_ahe@,@eléml; each R R' or R is

i ndependent |y hygdrogen or. - i.phatic.arou )2 is a
nmonocyclic non- aqu‘?ﬁ‘r%fsiaréQpﬁ?%}l%ﬁgsﬁ%g’rﬁ%sgc{%%%mb%g? aé@ S%tg{ggrgr)ﬁg’oup; mis zero
or one; and 2 WO'BGEEYDOPE4 PCT/ US2006/ 006287 B is -H -C(R7)3,

-C(R7) 2-C(R7) 3, xyis ai=0Rt3oaldNg-,seRps, ot-abgd group selected froma

R’ is an optionally substituted group selected from an aliphatic, 2 monocyclic or bicyclic aryl,

a monocyclic or bicyclic heteroaryl, a monocyclic or bicyclic non-aromatic heterocyclic, or a
monocyclic or bicyclic non-aromatic carbocylic group.

R’ is a C,-C; alkyl group, a C;-C; haloalkyl group or Cs-Cs cycloalkyl group wherein the
C-C; alkyl group represented by R? is optionally substituted with R’

Ris hydrogen, C;.Cs alkyl optionally substituted by RS, C;-C fluoroalkyl, or an optionally
substituted group selected from a C;-C; cycloalkyl, a monocyclic non-aromatic heterocyclic, a
monocyclic aryl, or a monocyclic heteroaryl group;

R*is —[C(R"),],+-B; or 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 together with the intervening carbon and nitrogen atoms to form an
optionally substituted monocyclic non-aromatic nitrogen-containing heterocyclic group;

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

R® is -OH, -O(Cy.4 aliphatic), -N(R’),, -C(O)R’, -COOR’, C(O)N(R’),, or an optionally
substituted group selected from a monocyclic cycloalkyl, a monocyclic aryl, a monocyclic heteroaryl,
or a monocyclic non-aromatic heterocyclic group;

each R is independently hydrogen, fluoro, or C;-Cs alkyl;

eachR,R*or R’ is independently hydrogen or a C;-C, aliphatic group ot N(R' ) is a
monocyclic non-aromatic nitrogen-containing heterocyclic group;

m is zero or one; and




nonocyclic or bicyclic cycloal kyl, a nonocyclic or bicyclic aryl, a
nmonocyclic or bicyclic heteroaryl, or a nonocyclic or bicyclic
non-aromati ¢ heterocyclic group. [0006] In some enbodi nents, conpounds of
the invention include conpounds of formula (1) other than conpounds where
Xi is -COO-Wanrpsa16is et hyl and ring A is substituted WRCIAS2086/006386
occurrences of Ove, b) two occurrences of Me, or c) one occurrence of CF3.
In some other enbodi ments, conpounds of the invention include those
conpounds where Xi is other than -COO [0007] 2. Compounds and Definitions:
[ 0008] Conpounds of this invention include those described generally above,
and are further illustrated by the classes subcl asses, and species
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aliphatic groups have 1-20, 1-15, 1-12, 1-10, 1-8, 1-6, 1-4, or 1-3 carbon atoms.

[0002] The terms "cycloaliphatic”, "carbocycle”, "carbocyclyl”, "carbocyclo”, or "carbocyclic”,
used alone or as part of a larger moiety, refer to a saturated or partially unsaturated cyclic aliphatic
ting system having from 3 to about 14 members, wherein the aliphatic ring system is optionally
substituted. In some embodiments, the cycloaliphatic group includes saturated ring systems
(“cycloalkyl”) having from about 3 to about 8 members. Cycloaliphatic groups. include, without
limitation, cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl,
cycloheptyl, cycloheptenyl, cyclooctyl, cyclooctenyl, and cyclooctadienyl. In some embodiments, the
cycloalkyl has 3-6 carbons. The terms "cycloaliphatic”, "carbocycle", "carbocyclyl”, "carbocyclo”, or

"carbocyclic” also include aliphatic rings that are fused to one or more aromatic or nonaromatic rings,




such as decahydronapht hyl or tetrahydronaphthyl, where the radical or point
of attachnment is on the aliphatic ring. [0003] The term "al koxy", or
"thioal kyl", as used herein, refers to an al kyl group, as previously
defined, attached to the principal carbon chain through an oxygen

("al koxy") ®P 28061091674 ("t hi oal kyl ") atom [0004] The t @HES20pEI0628F i phati c",
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hal ogen atons. As used herein, the term "hal ogen" or "halo" nmeans F, C
Br, or 1. Unless otherwise indicated, the ternms "alkyl", "al kenyl", and
"al koxy" include hal oal kyl, hal oal kenyl and hal oal koxy groups, including
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bicyclic. The term "aryl” may be used interchangeably with the terms "aryl group”, "aryl ring", and
"aromatic ring".

[0007]  An "aralkyl" or “arylalkyl" group comprises an aryl group covalently attached to an alkyl
group, either of which independently is optionally substituted. Preferably, the aralkyl group is
Ce.10 2ryl(Cy.6)alkyl, including, without limitation, benzyl, phenethyl, and naphthylmethyl.

[0008] The terms "heteroaryl" and "heteroar-", used alone or as part of a larger moiety, e.g.,
heteroaralkyl, or "heteroaralkoxy"”, refer to groups having 5 to 14 ring atoms, preferably 5, 6, 9, or 10
ring atoms; having 6, 10, or 14 1t electrons shared in a cyclic array; and having, in addition to carbon

atoms, from one to four heteroatoms. The term "heteroatom” refers to nitrogen, oxygen, or sulfur, and




atons, fromone to four heteroatons. The term "heteroatom refers to
nitrogen, oxygen, or sulfur, and 4 WD 2006/ 091674 PCT/ US2006/ 006287
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"nitrogen" |0nucon es A tsdubstltut ed nitrogen. As an exanple, in a saturated
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such saturated or partially unsaturated heterocyclic radicals include, without limitation,

tetrahydrofuranyl,  tetrahydrothienyl, pyrrolidinyl, pyrrolidonyl, piperidinyl, pyrrolinyl,
tetrahydroquinolinyl, tetrahydroisoquinolinyl, decahydroguinolinyl, oxazolidinyl, piperazinyl,
dioxanyl, dioxolanyl, diazepinyl, oxazepinyl, thiazepinyl, morpholinyl, and quinuclidinyl. The terms
"heterocycle”, "heterocyclyl”, "heterocyclyl ring", "heterocyclic group”, "heterocyclic moiety”, and
"heterocyclic radical”, are used interchangeably herein, and also include groups in which a
heterocyclyl ring is fused to one or more aryl, heteroaryl, or cycloaliphatic rings, such as indolinyl,v
3H-indolyl, chromanyl, phenanthridinyl, or tetrahydroquinolinyl, where the radical or point of
attachment is on the heterocyclyl ring. A heterocyclyl group may be mono-, bi-, tri-, or polycyclic,

preferably mono-, bi-, or fricyclic, more preferably mono- or bicyclic. The term "heterocyclylalkyl”




het erocyclyl ring is fused to one or nore aryl, heteroaryl, or

cycl oaliphatic rings, such as indolinyl, 3Hindolyl, chromanyl,
phenant hri di nyl, or tetrahydroquinolinyl, where the radical or point of
attachnment is on the heterocyclyl ring. A heterocyclyl group may be nono-,
bi-, tri-, w02peloyisycl ic, preferably nono-, bi-, or tPCTYEIN&EL06280r
preferably nono- or bicyclic. The term "heterocyclylalkyl™ 5 WO

2006/ 091674 PCT/ US2006/ 006287 refers to an al kyl group substituted by a
het erocycl yl, wherein the alkyl and heterocyclyl portions independently
are optionally substituted. [0011] As used herein, the term"partially
unsaturated" refers to a ring noiety that includes at | east one double or
triple bond between rin term"partia turated" is
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whi ch one ormgyggaﬁ@&mﬁgﬁgp hydrogen atons is replaced with a substituent.
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rlng(s) regﬁ&é |ver in a nolecule that are bonded to two ot her groups
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oxazol yl ene, |soxazo | ene, oxa ' az0 ene yrazo Tene yrldlnylene
pyri ni dyl end908] r aXhorms nayieneh; a%frquleéﬁeand ecwﬁegﬂ%”/@f/d@l}wlfrﬁgre@r oY~ cycl i c
car bocycl enésteiongl td@roay iRpfoofR)d &NRboyickRRAIRYI WneE)E respadtiod e X ydoﬁﬂﬁ and

cycl ohept yl gRgsre 88ea tQWc? gxa%fs tpé Lable ﬂﬂ&gh ?s@g@&k&nb@&&mco\f%

i ncl ude plperldln ene ene, azo%g nyl ene,
i m dazol i di PP amlt lestof aﬁ% W‘Hﬁeéf?yﬂ’sé?&‘—}’de Pf@weaﬁmﬁwpéhw furanylene,
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structure of % | ene, ohexyl ene a
2, 5-pyrrol o &P (g;:ycéeﬁ%s gplg Swmoqg@pe@v&yd@emﬂene Hcycfohexylene and cycloheptylene and

examples of suitable non-aromatic heterocyclenes include piperidinylene, piperazinylene,
pyrrolidinylene, pyrazolidinylene, imidazolidinylene, tetrahydrofuranylene, tetrahydrothienylene,
isooxazolidinylene, oxazolidinylene, isothiazolidinylene, thiazolidinylene, oxathiolanylene,
dioxolanylene, and dithiolanylene. By way of example, the structure of 14-phenylene, 2,5-

thienylene, 1,4 cyclohexylene and 2,5-pyrrolodinylene are shown below:
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[0015] The term "substituted", as used herein, means that one or more hydrogens of the

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




[ 0015] The term "substituted”, as used herein, neans that one or nore

hydr ogens of the designated noiety are replaced, provided that the
substitution results in a stable or chemcally feasible 6 WO 2006/ 091674
PCTI US2006/ 006287 conpound. A stable conpound or chem cally feasible
conmpound i swon@snaiewhi ch the chem cal structure i s nopcwutpict2sal | y

al tered when kept at a tenperature from about -80C to about +40 C, in the
absence of noisture or other chemcally reactive conditions, for at |east a
week, or a conpound which maintains its integrity |long enough to be useful
for therapeutic or prophylactic admnistration to a patient. The phrase
"one or nore substituents as used herein, refers to a nunber of
substituents equal s from one t o the maxi mum nunber of substituents
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[0017]  Unless otherwise indicated, an aliphatic or heteroaliphatic group, or a non-aromatic
heterocyclic ring 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 saturated carbon of
an aliphatic or heteroaliphatic group, or of a non-aromatic heterocyclic ring are selected from those
listed above for the unsaturated carbon of an aryl or heteroaryl group and additionally include the
following: =0, =S, =NNHR", =NN(R"),, =NNHC(O)R", =NNHCO,(alkyl), =NNHSO,(alkyl), or
=NR’, where each R" is independently selected from hydrogen or an optionally substituted Ci¢
aliphatic group.

[0018] In addition to the substituents defined above and herein, optional substituents on the
nitrogen of a mon-aromatic heterocyclic ring also include and are generally selected from —-R*,
-N(R"),, -C(O)R", -CO,R", -C(O)C(O)R*, -C(O)CH,C(O)R*, -SOR*, -SONRY,, -C(=S)NR"),,




aliphatic group. [0018] In addition to the substituents defined above and
herein, optional substituents on the nitrogen of a non-aromatic

het erocyclic ring also include and are generally selected from - R+,

N(R+)2, -C(OR+, -CRR+, -C(OC(OR+ -C(OCHC(OR+, -SSR}, -S2N R+)2,

- C(=S) N( R+ »& 2006/09¥4% 2006/ 091674 PCT/ US2006/ 006287 - C(ROUAJS2006/R06287 Or
-NR+SO2W wherein R+ is hydrogen, or an optionally substituted group
selected from Cl_6 aliphatic, aryl, heteroaryl, heterocyclic, or
cycloaliphatic or, notw thstanding the definition above, two independent
occurrences of R on the sane substituent or different substituents, taken
together with their intervening aton(s) forman optionally substituted 3-12
nmenbered saturated, partially unsaturated, or full unsat urate nocyclic
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t he sane at B EbnditogbR kG Eenf ger With that atomto forma ring, for
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to formar group i s substi ed with ~ OR
two occur r efpcthsssapé atQ’!PZ andiﬂrﬁ taleRR togpthfs /i fhé\bat%b‘@ GerPerpedorragic )E aveER
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variety of ring rlng%ﬂ can be forned
when two i ne!étﬁ%hdefm?d @é@@?e@@?ﬁé@s}“ gpimphqreyp tiigre Q?F“dé‘h?)‘ff%‘f“lﬁ@ w4709 6 1BFCR
sinilarly dekimedith joth df hese SPRCH Fird atihg for aadple Wizkemphinglrseiup s substidutedaiin
together with their intervening glonms) and that the exanples detailed

above are not intended to b mting. [0021] Unl ess otherw se stated,
structures 9V?0pgcgtfn§gesh§rc)eﬁ m’v. @Othgs%a%\gg ogcgrelrxcgg lofulg’ areatlall(en Itcgggt erf WItE the

oxygen atoms to which they are bound to form a fused 6-membered oxygen containing ring:

o

can be formed when two independent occurrences of R° (or R*, or any other variable similarly defined

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

in the specification and claims herein) are taken together with their intervening atom(s) and that the
examples detailed above are not intended to be limiting.

[0021] Unless otherwise stated, structures depicted herein are also meant to include all isomeric
(e.g., enantiomeric, diastereomeric, _and geometric (or conformational)) forms of the structure; for
example, the R and S configurations for each asymmetric center, (Z) and (E) double bond isomers,
and (Z) and (E) conformational isomers. Therefore, single stereochemical isomers as well as
enantiomeric, diastereomeric, and geometric (or conformational) mixtures of the present compounds
ére within the scope of the invention. Unless otherwise stated, all tautomeric forms of the compounds

of the invention are within the scope of the invention. Additionally, unless otherwise stated, structures
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(e.g., enantioneric, diastereoneric, and geonetric (or conformational))
forms of the structure; for exanple, the R and S configurations for each
asynmetric center, (Z) and (E) double bond isonmers, and (Z) and (E)
conformational isomers. Therefore, single stereochem cal isoners as well as
enant i onmer W 200é/@3d7@r eoneri c, and geonetric (or conforrervszomiode2sd xt ur es of
the present conpounds are within the scope of the invention. Unless

ot herwi se stated, all tautoneric forns of the conpounds of the invention
are within the scope of the invention. Additionally, unless otherw se
stated, structures 8 WD 2006/091674 PCT/ US2006/ 006287 depicted herein are
al so neant to include conpounds that differ only in the presence of one or
nmore isotopically enriched atons. For exanple, conpounds having the
present st r GerRddeTia vie gl meagyto fplade cpmponnds daiffer ey ‘H)'}Hrp{fée@?F P YeFEHPEr i um or
tritium or isolgicdle plrake menk. Fof exampla rchepouldly having 3E-proent itdiGureeencept foethecar bon
are within L -0}, texenpl ary
Conpounds: E[%gﬁe éﬁ%gh)gioécr Iy%e%&‘(@%'}r%@? &gﬁg%kc%g?tggg%%og%&g gf I)rf ?fsrml al,
ring Ais aﬁmﬁbﬁdlcﬂPP&la{eW“h‘ﬁﬁ'ﬁé‘i"?"c‘lﬁfhédl‘“’e“f“%ed 5-6-menbered aryl or heteroaryl
ring. In some enbodinents, ring Ais an optionally substituted group

sel ected fr 4] Preferably, Ring Ais an
optionally gmb i\ll tutDeeﬁ”pt?Ongf%%% CS’L l?%up In general, suitable Ring A
substi t uent $0033k ads deseribed exderplly %bh‘@ fg@eqmp@wde@fsfeWk?u In@m%tﬁﬂ s aploptiogdly|  and
heéI eroaryl fgﬁlﬁulﬂed %%S-B—Eddﬁﬁ&aﬁbaqﬁ’roefh&&%}l)&gg R!Iﬁlgor&derrgﬁdldﬁftd Eﬂgi_AgBrhﬁr ally

and in preferre 0 ve substituted by n substituents
represent ed By" %%“mw "ﬂémmP“baaﬂBmfl 2, 3 or 4, preferably 0 or 1. Each R8
IS |ndependently hal o, - OR9 2 - , - , -N(R1) C(O R9,
-N(R10) CO2R9a, - N(R10) ( \1‘ '\?( N(R10) ) - ORI, -OC(ONR1)2,
-C(OR9, -CO2R9, -SO2R9n, 4Q R9a R1LO)YN = ) SC2R9a or an
optionally substituted group el ected fr Cl.8 aliphatic, a nonocyclic

aryl, a nonocyclic heteroaryl, or a nonocycl i ¢ hetemrpcyclic group, wherein
each R9 is |ndependently Opti on | ubstituted Cl1.6

t

dr

—t

al i phatic group, each R9a S | ndepen |y an onal ly substituted C1_6
al i phatic group; and each i ndepénhaeght Py h a Cl 6 aliphatic
group, -C2R9a, -SM2R9a, or -C(OR9, or N(R10)2 is & m)nocycllc het er oaryl
or a nonocyclic non- aromatic heterocyclic group. Preferably, each R8 is

d dent I | Opye s 2 ; fuse '
IC " gﬁgrogrk&mh}a Op Q%b%\l%{gy;{ QJ,pt%mg%Ldﬁi{éd fu MELBW%LI g,@ Jﬁ%ﬁ

G _3hydr oxy&‘%y‘} supplitiieqts 415 s Hf?é‘fiWE 0698t dﬁ?’[pa‘ésgﬁlfa]’ 6@% eg’flrlryq B c<'§1“Bove for

conpounds ofubbtiwentsil ®refferably, Riqg AC(aRtefined ganerally-and vigh prefiredt embochments above, is
substituted by n substituents represented by RS, whereinnis 0, 1, 2, 3 or 4, preferably 0 or 1. Each R?
is independently halo, -OR®, -SR’, -CN, -NO,, -NR'), -NROHCO)R’, -NR'HCOR*, -
NR)C(ONR),, -C(O)NR™),, -OC(O)R’, -OC(O)NR®),, -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
monocyclic aryl, a monocyclic heteroaryl, or a monocyclic heterocyclic group, wherein each R’is
independently hydrogen or an optionally substituted C, ¢ aliphatic group, each R* is independently an
optionally substituted C,. aliphatic group; and each R' is independently hydrogen, a Cy¢ aliphatic
group, -CO,R®, -SO,R®, or -C(O)R®, or N(R'), is a monocyclic heteroaryl or a monocyclic non-
aromatic heterocyclic group. Preferably, each R® is independently halo, Cysalkyl, Cishaloalkyl,
hydroxyl, Cjsalkoxy, C,shaloalkoxy, -NO, -CN, amine, C;salkylamine, Csdialkylamine,
Cishydroxyalkyl or Cy.;aminoalkyl.
[0025] As described generally above for compounds of formula I, Y is >C(R™)- or >N-, wherein
R* is hydrogen or a C;-C, aliphatic group. Y is preferably >C(R*)-. More preferably Y is >CH-.
[0026] As described generally above for compounds of formula 1, X; is ~C(=0)-~, -SO,-, -CONR-
» C(R)z-, or ~CO;,-. Preferably, X; is —C(=0)-.




R' is hydrogen or a Cl-C4 aliphatic group. Y is preferably >C(R")-. Mre
preferably Y is >CH. [0026] As described generally above for conpounds of
formulal, Xl is -C(=0-, -SX2-, -CONR- -C(R)2-, or -C2-. Preferably, X1
is -C(=0-. 9 WD 2006/ 091674 PCT/ US2006/ 006287 [0027] As descri bed
general |y awovesspme7sconpounds of forrmula |, R is an optrwsmbdopemubstitut ed
group selected froman aliphatic, a nonocyclic or bicyclic aryl, a
nonocyclic or bicyclic heteroaryl, a nonocyclic or bicyclic non-aronmatic
het erocyclic, or a nonocyclic or bicyclic non-aromatic carbocylic group.
Preferably, R is an optionally substituted nonocyclic or bicyclic aryl or
heteroaryl group. In other preferred enbodinents, RL is an optionally
substituted group sel ected from phenyl, pyridyl rimdyl, oxazol yl,

i soxazol yl, P9A7hz oAy Hescribecogengradly gftoyq for GIUUPP%E fof fomiadﬁi;ewlotm%ﬁv SRstisttsg] |

pyrazol yl , pydsupkdleykd fr&neinraﬂlﬂ'ﬂdic}/i modo@dml oy btcycmﬁmmtntoh@a@tl: yﬂ mcytne maatdayl azol yl ,

benzi m dazo'r}ﬁ ?cyQ% 1@%1%” ont aromat?cnﬁé?er %Q y T’ l%teogozc rph lcycr:]% non arom tic
benzpi per azi et er preferre odi =) optionally

substi t ut ed %%%Wéqup cPr?fwbbaRolm qvéonhlétswwe%mr@cyelw Ohbwdsera@ftaltheferoaryl
car bocyclic ggrup up othdriprefepbéntodifehtse RO e a@altaay subtituke8 piblp EHRktedMéth biényl,

substituted non- ar omat 0
car bocycl | C ngn.t]dﬁ gxagly? 1soxazo t{ﬁazo 1io 1azo>llycf {'t)lbamq {t]uophenﬁ’ 1rr¥id;!agoll
Wﬁ PEolgi teisprolyL, cgdetyta @ﬁwazolﬂyhfw@ﬁ@fﬁmben%t%ﬂt Yepppihienyl,

cycl opentyl Py
pi peri di nyl befbiaiyd Zeiytbrphdifiyl toh bebgsepg.i mfyyet ofh& pregdricl Iemmiﬁteﬁts,pt* @fzar red
enbodi ment s ngﬁgalf&éub@l&&t&d@&o@&m ri%rtl) %Bllrl% tigth& c@ %%%/non a)nBT,Y]réag?chl fn Ot her

preferred e ute { U28]
general , suiPfeiFEdenbpdiaens ]&éﬁt“s°P¥Q9?11Yz§“‘§ftIP}%‘t‘P‘t“&‘tyétﬁlné“"%i?fm‘tﬁ qtegocyqlip ef “@%tr bon or

n|trogen at aromaf cabocptiy| gr@ip RRted iy lcyipdpd, Rpbade nkaidiny ciRlopaiy® as
ded I
provided in mdlﬁ}q CJy&l&{gEﬁ] ec§& 1 nrgorétldhrgﬁ ?{ggndn@lu E get:r z}nyle &Ia 1|o e&‘Fhoﬁt@l afyl or

het eroaryl giou suit abl’e su carbon or
ni trogen at 6HH 8herprefessd 51”6‘}4’5‘??“& i @ptispal | spbstitptpd, ghepy) of peridy} ofipyef @fffesent ed
by R are agrefrreddntiediméns, R'idvpticeiytsutetutetasedyl. bi ng sui t abl e substituents for

a non- ar omafryrefet ﬁlrggr%}‘ 's&1&b19£u8 1.,;,.tbaﬂ31da S%BLE&%QL %o?a%%‘ B%d da{?h'l?&tnﬁx %:9 oA

al i phatic group or % oup
repr esent ed °b§p aykor 5?*%0% grﬁvwrretéﬂedm Ft [ 28 getifledrin &éé@tenbtewgblwut &K1 e
substi t uent sutkidtien@a orah kiyha@therogyiQuifip; shihbR bstitients dsre sebvinoEh eyt @boRor | S

bstituted R’
Isﬁ d: plengeﬁt ano%eQ afh%r Qﬁonrggd‘nﬁu%%féﬂ)wcgﬁﬁﬁﬁ?\l%% gRlp’N" ngéléﬁe%:sg) R' are %Splg?vﬁf C{l 0 R! ; i
N( R13) CC2 Rl% Se"“‘"l\l@?%“ﬂ’&’ﬁ PPy SF@SUWRﬁBI) 2 nmttr@me ﬂe&tmxylm £P%py

- OC( O) N( R12Bibdjtyents €5 &) dRphbe group o (HiRfiHable ﬁ@lﬂﬂ(ﬁ&f a eaﬁ(o@):lﬁ]gﬂﬂp IepISt@ﬂB(tRl 2R13),
-N(R 3) SG2 Rﬁk2 e as%fovﬂ&i if? ﬁ)xg ée@cﬂ)ﬂ Idés?nbﬁlg pﬁttaﬂlé édﬂsﬁ]q lig ahpﬁzﬁil: Ex%&pe d from

d $aI|phat|c a nonocyclic aryl , ~a nonocyc eteroary , or_a nmonocyclic
non- ar omat i €002&ar pBcyet FleboamettSpR {frfehstispted t%’&b‘?t’e R POIE QORHRIES OhBentieiPhy dr ogen
or an opti orah| B! subisdependehyd held, 60RAI SRAAtAN; GaUYREREN -REZCORan

optionally si0stoRY SHREEGNMRIPHALIGNAIREP 0RBR L HOR@HS, -cOR?, -
CO.RE, -SOR'™, -S(O)R™, -SO,NR7RY), -NR)SO,R™, or an optionally substituted group

selected from C;.galiphatic, a monocyclic aryl, a monocyclic heteroaryl, or a monocyclic non-aromatic

Q_.

carbocyclic group, wherein each R is independently hydrogen or an optionally substituted Ci.
aliphatic group, each R™ is an optionally substituted Ci.¢ aliphatic group, and each R is
independently hydrogen, a C,.¢ aliphatic group, -CO,R'™, -SO,R™, or -C(O)R", or -N(R’R") is an
optionally substituted monocyclic heteroaryl or non-aromatic heterocyclic group. Preferably, each R"
is independently halo, C, 3 alkyl, C;; haloalkyl, hydroxyl, Ci5 alkoxy, C,.; haloalkoxy, -NO,, -CN,
amine, C;3 alkyl amine, C, 5 dialkylamine, C,3 hydroxyalkyl or C;3 aminoalkyl. More preferably,
R'is a phenyl, pyridyl, pyrimidyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, furanyl, thiophenyl,
imidazolyl, pyrazolyl, pyrollyl, tetrazolyl, indolyl, benzotriazolyl, benzothiazolyl, benzimidazolyl,

benzothienyl, benzofuranyl, benzmorpholiny} or benzpiperazinyl, each optionally substituted at any
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i ndependently hydrogen, a Cl.6 aliphatic group, -CO2R12a, -SO2R12a, or
-C(OR 2, or -N(R12R 3) is an optionally substituted nonocyclic heteroaryl
or non-aromatic heterocyclic group. Preferably, each R' is independently
hal o, Cl.3 al kyl, Cl.3 haloal kyl, hydroxyl, Cl.3 al koxy, Cl.3 hal oal koxy,
-NOG2, -CN, wanmdosra9167€1. 3 al kyl am ne, Cl1_3 di al kyl am nepCIaiS2806to9e28Dxyal kyl
or C1_3 am noal kyl. Mre preferably, R is a phenyl, pyridyl, pyrimdyl,

oxazol yl, isoxazolyl, thiazolyl, isothiazolyl, furanyl, thiophenyl,
i m dazol yl, pyrazolyl, pyrollyl, tetrazolyl, indolyl, benzotriazolyl,
benzot hi azol yl , benzi m dazol yl, benzothi enyl, benzofuranyl,

benznor phol i nyl or benzpiperazinyl each optionally substituted at any 10

WO 2006/ 091674 PCT/ US2006/ 0062 ' nor e ble ring
carbon at orrsn?/\n"rtrﬂorﬁ“?% glé’\ Ao O’thglf‘ W‘é{bﬁy EV?? m‘?r%pﬁfs ‘g‘ﬁ’éhﬁ/fs a jpBroup

repr esent ed repyesented by thd follpminggrusuralformyreal fornmula:  (R1% s is 0 1, 2, 3 or
4, preferably 0-2, and m);,e preferably O or 1. [0030] Alternatively, Rl is
substituted with T2-V2-T32 Xxyand Rl is further optionally substituted
at any one or nore substitm@ ring carbon atons with R11[0031] Mis
absent or an optionally sub kegd nonocyclic arylene, an optionally
substituted monocyclic non-aronmatic carbocyclene or an optionally

substit ut ed nonotiy¢lliZ3 erdrpreferaiet-2, end nvet pesfgabyiOenb. Exanpl es of suitabl e
aryl ene groups include phenyl ene, pyrrolyl ene, thienylene furanylene,

i m dazol yl e I ene, tetrazolyl ene, oxaz | ene, |soxazolyl ene,
oxadi azol yl Eﬁ’gmt 3{% ‘Wt Ends SYRFIHR i gﬁXZ'TWTRIQ r’(‘f}yl'lr(11 eﬁef““kﬁyr"&tﬂ‘ | ene,

t hi azol yl eneubst'exainapdn@sne@fm@mubalblltablenmarbmyatdms@vuba}‘bocycl enes i ncl ude

cycl opropyl ¢mgy] Cyp[' 19%&& ¥ aﬁln(ﬁ")tlongl)gp JuBRERY lnﬁ)P{ﬁ c@ip%le&%/ & %@Bﬁ}y iugﬁlﬁltedand

exanpl es of suit non- ar omat 1 ¢ "het erocycl enes i nc peri di nyl ene,
pi per azi nyl &H&Wﬁ@ PP RPRRIA  RRpREClens yr 537 Pli’t’d’i“ﬁqiylsétﬁ%t“teq r‘ﬁ"ﬂ%ﬁ%? |"(€H‘ AYPEfie,
tetr ahydr of betaeryleen Exampleetof atijable Giitane myougsndelude SghenyRac | pyidhilylank, ethienylene,

oxazol i di nylﬁﬁﬂ?lene' &9&3961)_@&19' higto e @@azofyﬂh@%%&l én@ylgchqz%}yleneo%?ahﬂio%eﬁpyl ene,
di oxol anyl ene k 1|egg ene_and
ggﬂy Uh| FERIBs Of tHEREs for an

lap di th@gl anél en ene
[ 2, 5] f ur any PEFRIYIes cPyRdinfene. By %n@'r
aryl ene ar e maspeypptiov icderdydepest hechsiectcvammpﬂescr cyblowgtyhmeyl civtiexleteer odr y|

group subst ifcléBiptyRne; aatﬂﬁj &Mpk@-b)lf Suit R Stoh tax‘dﬁﬁcshete%ycﬁ% xﬁgltﬂgep;xﬂeﬁdlnylene,
heterocyclene and car oe¥ ne are as descrl e sections providing

sui tabl e suBSFIAVER s PYE 8‘5" *Ofro VSO P hé?garzﬂ’éﬂ%lﬂe GrEvEoHRY A phatic
group, respéithydrethignylept; eb@razelifinglaips t dxeagkiditylnd, oisotlgazolgiinglste t thikalidielaas,omat i ¢

ring carbon oiaﬂuo@anﬂén@ lHibelﬁ'ereﬁ'eS @rratcﬁﬁkolmehé amny@né %&k&;&é&@%% f]fufhgyl&@r bon or
ring nitro enre? ec{n lne S. 1ta8 bstitue egent ed v}éﬁg té
descri bed above Tor “&f aﬁ“ﬂ}’? (§P ar é‘i’%&[’s&g‘ @r B FeH I %?Bté%nt -0-,
-C(O-, -N pp_ﬁgyamg a.r3$ and _hg(el@ryl grougy( @))melgs, and leag@( WhstinentsSfoO)nPNROBatic -
NR19S( 0) 2-, héi?d’rocy%@)tﬂ'carbd%?&%@ﬁr@m Jscridbd ni e @e@&ﬁ@ﬁro@dlng Bitable 3O Bdhts Rr al S
C( OR S, no%( Q)m%c heterocy 9 grou% 'and %p?gtlc group; rzebpectlvely gﬁferked s%ﬂsutuenﬁlf%rc(a O R $a,
substitutable aromatic ring carbon in a group represented by M and a substitutable ring carbon or ring
nitrogen atom in a non-aromatic ring represented by M are as described above for an aryl or
heteroaryl group.
[0032]  V;is absent, -O-, -C(O)-, -NR™)-, -S-, -S(0)-, -C(O)NR"-, -NR"C(0)-, -S(O).NR"-, -
NR™S(0),-, or —S(O),-. Preferably, V, is absent or -O-.
[0033]  RYis-C(O)OR", -C(O)R', -OC(O)R, -C(O)N(R"),, -NRC(O)R®, -NR'*C(O)OR™, -
S(0)R™, -S(0),COR™, -S(0); N(R"),, -NR¥S(O),R™™, -NR¥S(O),R', S(0),0R™, -S(O)OR", -
S(O)R™, SR, -C(O)NR”S(‘O)ZRIS“, -CN, -NRPC(O)N(R™),, -OC(O)NR',, - N(R"),, -OR™, an
optionally substituted non-aromatic heterocyclic group or an optionally substituted heteroaryl group.
Suitable substituents for the non-aromatic heterocyclic group and the heteroaryl group represented by
RY are as provided in the section below describing suitable substituents for a heterocyclic group and
heteroaryl group, respectively. Preferably, RY is -C(O)OR®, -C(O)N(R'),, -NRPC(O)R®, -
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S(0)2RIsa -S(O2COR $, -S(O2 N(R9)2, -NR 195(0 2R sa, -NR19S(O 2R sa
S(O20R18, -S(OOR18, - S(OR18a -SR 8, -C(O) NRL9S(0)2R 8a, -CN,
-NRI9OC(ONR 9)2, -OC(ONR 92, - N(R9)2, -OR', an optionally substituted
non-aromati ¢ heterocyclic group or an optionally substituted heteroaryl
group. Suwbahdémosabstituents for the non-aronmatic heP€TAS0¢/90628Gr oup and
the heteroaryl group represented by RY are as provided in the section

bel ow descri bi ng suitable substituents for a heterocyclic group and

het eroaryl group, respectively. Preferably, RYis -C(COOR 8, -C(O N R29)2,
-NR 9C(O R 8, - 11 WD 2006/ 091674 PCT/ US2006/ 006287 NR19C(O) OR18a,
-S(O2N(R 9) 2, -NR19S(0O 2R18a, -NR19C(O N(R19)2, an optionally substituted

non- aromatic heter c clic gra d 5 or_an

Subst |t ut e RN Guly FoyGS S ERLE SO Rp Bl BHERE 1 v i s
-C(O) OR18, arGipdB) NietoQF R, groypt remrhtédybsf\l-Ré"u@sm trtipratly substitwiedz pteydaryb groppt i onal |y
N-substitutg egequ@z hylyod QQRAL ER*CQ 8((55011’8 icsjREendesblaty msdismgen or CL 6
al i phatic group. era (f)é eac% i ndependently H or O -C3 al kyl .
More pr ef erﬁﬁ}z\}lyl"m%o‘iagyl\"ﬁ St‘l‘i‘&?l‘f?‘flaz"iﬁlr et hyl . [0035] Each R18" is

i ndependent [093471. GEactl Rbhsamﬂapergfnﬂyjmydr@elebeCaébdhyhanceao&p Rf@&@bllyseapm%pendent |y

i 151 ° e thyl. [0036
Fach RI9 |Sln§éﬁ§é£ﬂﬂ%§%ﬁ§légﬁ% I'ect edf"’r ﬁﬁ] LS - fbinyTEteyl . or e y [ ]

rog en 1.6 al @% |' group,
“ODR 8 03 6 Eegh R @(lw)emn@nﬂYde sligfery Zjogp. £fef?ﬁh1é5>€9@|ﬁ cisfderspabyT Tor a
nmonocyclic mc@m@lﬂm&&prd?&ib@fwéjégmlﬁethygbmﬂ@l Preferably, each R19 is H or

LS oy L ) 810 BeDhlQRRL SN PHA, BO1: SR ffaﬁzb@w ocyclic

group. Mre
optionally §Qﬂt$ p- ché%l .10 PRI iisch rprRapey plic hﬁ%aazﬁd o1 wwwchcaafaaim ehetrERAc
t hi azol i di nybup. PleRiabiAhesch R 19 rERABYE;,C; talidyT GIYEPR iy # Aityden-confainiag @bri-alonmid |

tetrahydrot pgte(r)d%YC% btgnﬁorQPreijeraﬁ%lR’w s hh+1 dlro%) Linyl, imdazolidinyl,

i m dazol i di hon ol anyl pyrrolidi nyI
pyrrol i di noW9$7] pi e alwphgnaﬂy selrstrtpie@epqnémwl oxar@imxl L
substi t ut Edteicréﬂ/(ﬁ&yﬂanyl t etudua@boyskanyl, OX&i’aﬁﬂhbhhyl I Steneaziedthidpheng X adha@pholinyl, |

pyrr olyl, pyraz O%%fll]yf,zi?rxd’azo&il%lgyx, 1%rud0 yolildmon 6ath£l’[ ﬁ%}gl )ll dl‘f']lmlag}n yl% rolQl'fnyl

i m dazol yI % ene, and T3
isaCl-10 EStfqﬂbdﬂ@hIl lezﬁylapkylp@lﬁ@ﬂ V\Berléla‘h OWn%ﬁd“bF%‘“tF‘b&éatnﬂef‘e @8%t ai n no
nore than 1@@5@}1 bigdrazlyD fﬂiﬁadlaﬁﬂ}ﬂi REEYI @ﬁﬁizotyb Fyridi3, ipgrirtid¥C2thibflyl, Sthierel, gint

chai ned al k) nqlvxlnen Mis absent and V2 is -0-, -S-, -N(R1l)-, -C(ONR1) -
or -S(0O2 aﬁ(} -~and R' is -NR19S(O 2R18 , - NR198 0) 2Rl sa, - NR19C(O) R18,

- NR19C( O) ORIPE38] - THRIDHSEOpN R PraightChgin aliggne, amhfs s NER jtightiohain Akyleps o ¢
optionally @Hb@eni ndapendgitet donGi A6 trofelibad 0 c&Bon'c'hfbyhs Chﬁd?pxﬁﬁdeﬂ”[ﬂfaETaSBI b@ﬁht ut abl e

carbon at Ormfra t &mn@ algﬁénea\‘nlzhle(x%llM % senqla?ﬁ% lls ”%e | ~ Y Eiz tUt

al koxy, hal Half SpItTo cyc dna Iy nlggogen
cont ai ni ng §ﬁi>)¢1\5Rn)onaﬂér Breis | R ﬁ@c) IS@ HDR ng spiro

non- ar omat i mﬁ?@t@wgc%glom -G, GBI N@RY,. rteandan‘slﬁgeloaﬁmm and 1ddegdnke}1ﬂ3ambsu@teér

grg;f))e(we T2t any on I<’)re r];xcg'g S%QS'ﬁMlt&&Q §a§&¥1 'atoﬁ!:’ @ifthel{aﬁcgl, Mkyl, -gén &1§lkﬂ, ggilx di@al&thEIQJHQDt chain
alkoxy, haloalkoxy, spiro cycloalkyl, optionally N-substituted nitrogen containing spiro non-aromatic
heterocyclic group, oxygen-containing spiro non-aromatic heterocyclic group, amine, alkylamine,
dialkylamine or hydroxyl. T, is preferably absent. Preferably, Ts is a Cy.¢ straight chain alkylene
optionally substituted at any one or more substitutable carbon atoms with halide, alkyl, gem dialkyl,
gem dihalo, haloalkyl, spiro cycloalkyl, optionally N-substituted nitrogen containing spiro non-
aromatic heterocyclic group, oxygen-containing spiro non-aromatic heterocyclic group, amine,
alkylamine, dialkylamine, or hydroxyl.
[0039] In some ‘embodiments, R' is a monocyclic aryl or heteroaryl group substituted with
“T,-Vo-T3-M-RY and is further optionally substituted at any one or more substitutable ring carbon
atoms with R™.
[0040] Preferably, R' is a phenyl, pyridyl, pyrimidy}, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
furanyl, thiophienyl, imidazolyl, pyrazolyl, pyrollyl, tetrazolyl, indolyl, benzotriazolyl,

12




optionally substituted at any one or nore substitutable carbon atons with
hal i de, al kyl, gemdi al kyl, gemdihal o, hal oal kyl, spiro cycloal kyl,
optionally N-substituted nitrogen containing spiro non- aromatic

het er ocycl i ¢ group, oxygen-containing spiro non-aromatic heterocyclic
group, am n®O020®&l0R6I4m ne, di al kyl am ne, or hydroxyl. [PO0RS}00é/e06280ME
“enbodi nents, R is a nonocyclic aryl or heteroaryl group substituted with
-T2-V2-T3-MR' and is further optionally substituted at any one or nore
substitutable ring carbon atons with RL1 [0040] Preferably, Rl is a
phenyl, pyridyl, pyrimdyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
furanyl, thiophienyl, imdazolyl, pyrazolyl, pyrollyl, tetrazolyl, indolyl,
benzotri azol yl .1 2006/ 091674 PCTI US2006/ Q06287 benzot hi azol yl ,

benzi mi dazol %ef‘i,"mbaé"ﬁ%’\gg%‘%l%?ff’]ﬂ’ %8‘6%“8?“& a?ﬁﬁ%%f}“a‘ﬁé HEPBRGPY Ry [Pergpiperazinl,

benzpi per azi 9#ll substigigé WithstMaJ-RY, endeethwptiohally wRstii@dRYany erredr saefubptablona) | y
substitut ed atborfymsGA@ROS nore substitutable ring carbon atons with R

[ 0041] More er abl R .is,.a phenyl group represented by the foll ow ng

struct ur al f@?ﬁgl a%"r‘%/ﬁr?f‘ffabV?ilT‘%a P%V‘y%&“f Tepiprnipdbyie fpllowing sipuglgldprpuldiar o t o t he

X1 nmoiety as referred to in conpoginds of formula I. [0042) In another
3@

alternative, R is substituted by -Y3-R§2° and is optionally further
substituted at any one or nore sub Jt'abPe’ carbon atoms with R'. V3 is a
coval ent bond, -0-, -C(O-, -N(R13)-,~=%8"); -S(O-, -C(ONRL3-, -NR13C(O)-,
-S( O 2NR13-, -NRL3S(Qy2-, or -S(0)2-, Preferably, V3 is a_ covalent bond or
-0-. R22 is an Eﬁﬁslg%llslp%}efeé%]ﬁé’?réPﬁqeéﬁn%?iﬁ%rﬁﬂ"id o Ig pompoyndeqf formylln - ar omat i ¢
carbocyclic or an optionally substituted nonocyclic or bicyclic

non- ar omat i goduay er Q_Céﬁ@thér QlieHa @R’ is Hehed @b—l\/}fRz_Z;%s i)ﬁio@aﬂ ﬂ%eL &%luex at

substituted npncyclic non-aromati c heterocyclic group. re pregerably,
R22 15 an ot] el Py SUDEEPE e PPy Aty 2 i b PO NRY -
oxazol i di nordpl -S(Dhi-GRBR i MRCCO0)+ @B/ Ur HRTEE@MY| or —B@Dr.aMyetbradlpy Vil |

t h! azol i _di _I’l)ébvaleht_ebd_’nahh‘d-r@tﬁ* N Yk 10pt§59£19h§%§timéhgm& | Qiig‘o(frptg%_l:ﬂcn%lndamma ic
i m dazol i di ’l)fr{mc Jli’énod%gltfogaﬁ nony ) di oxanyl , bdl(g_xo anyl, dithiaql anyl,
pyrrolidinyl, p%rroi:zl drhSHyT ; i T?e’??i"?‘fyﬁsjl’l or BYBE APLFOTUa PRFFPeYdic STOUB oxi de,
or pi peri di AyAerabEy &n' ¥on eopfimeliverhitived RRyclis noxaawlic detwydyelic grbvipa¥otei di nyl
tetr alhy(cji_r of ltpfmiy, Rzﬁ‘lﬁ!’ag bﬁilohanlyéubstihﬁ’ed@méﬂaﬁll, ¥z olidlnfl Q_@Zojﬁ!iihcﬁ&]ﬂt%ﬂ%%idirﬁ)yll,
pyrrolidiny rol.idino i.perazi r_piperidinyl, Suitable
substituents T }gfa‘}'é%uﬁagy?htgﬁa? %d?%#amplpc %4y B’Sfc;%gfhiy%omgﬂygHﬁmgﬂﬂ%n%ﬁmﬁ??ﬁ‘éﬂ’i c
het er ocycl i éigazelidivh dpidessiidinond dgxam¥2digrolany,s didéslanyle dyrivbidinly fyovlidabiyphat i ¢
and nog -ar @imbzgl@l, hethREOayS EjSQdiQﬁdéH@%ipFﬁ(ﬁ@D@%i ¥R MeferiiE REN{ §G-084RSL I tuent s
at a substi g r rbo at om .a.nop-aromatic. carpocyclic ring or
a substitutable Caf b%ﬁa%g%%unﬂang?_ a gorlfflyg’r SRRt 3’?1%38@@1“?‘89 gt
repr esent ed PHIPIEOPYIa pigeragingly ot piprsiing e Suitl¢ odbtiuyphts fdnyletr wwymktie] carboa@lie) OR23,
-C(O R -3, gl@i(@l k& Baromati¢ hetefog¥)idNIR@up Zeprdinth 67 R Ghe _§s¥l§§1§eﬂ bal&NfoP alPhati@and
substi t ut abh(ﬁm—d’rdnﬁgc ﬁ‘étetrcfcg’cgg Qrox?pg,orggpgctive%l. Pr%ﬂfreadrsgbmén% at a substitutable ring carbon
atom of a non-aromatic carbocyclic ring or a substitutable carbon atom of a non-aromatic heterocyclic
group represented by R are alkyl, halide, haloalkyl, hydroxyalkyl, -C(O)OR®, -C(O)R®, -OC(O)R%,
or -C(O)NR®,. Preferred substituents at a substitutable ring nitrogen atom of a non-aromatic
heterocyclic group represented by R* are alkyl, haloalkyl, hydroxyalkyl, -C(O)OR®, -C(O)R%,
(CHy),CO-H,  -(CHp),CONR®);,  -(CHp)CH(CH;)CONR®),;;  -(CH,),C(CHs),CONRS),;
~(CH,){C(CH5),COR? or ~(CH,),CH(CH;)CO,R®, wherein q is an integer from 1-4, and each R? is
independently -H, alkyl, haloalkyl, or hydroxyalkyl.

[0043] In some embodiments, R' is a monocyclic aryl or heteroaryl group, substituted by
“V5R%; and the monocyclic aryl or heteroaryl group represented by R! optionally is further
substituted at any one or more substitutable carbon atoms represented by R Preferably, R' is a

pheny! group represented by the following structural formula:
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het erocyclic group represented by R22 are al kyl, hal oal kyl, hydroxyal kyl,
-C(OOR23, -C(OR23, (CH2)gCO2H, -(CH2)gC(O N(Rz3) 2,

- (CH2) gCH( CH3) CON( R23) 2i - (CH2) gC( CH3) 2CON(R23) 2i - (CH2) gC( CH3) 2C02R23 or
- (CH2) gCH( CH3) CO2R23, wherein g is an integer from1-4, and each RZ3 is

i ndependentW9 2006091874yl , hal oal kyl , or hydroxyal kyl . [ ®0#@h20ban00623Me

enbodi nents, R is a nonocyclic aryl or heteroaryl group, substituted by
-V3-R22; and the nonocyclic aryl or heteroaryl group represented by R
optionally is further substituted at any one or nore substitutable carbon
atons represented by Rai. Preferably, R is a phenyl group represented by
the followi ng structural fornula: 13 WO 2006/ 091674 PCT/ US2006/ 006287 J
V3 RR2 ~(R11}S -V3-R 22 is preferably para to the Xi noiety as referred
to in conpounds of fornmula I. [0O I et another alternative, R is a
substituted or unsubstituted aliphati 9 22 Preferably, R is
-T2-V2-T3-MR'. Mre preferably, R &\ -T3 RR. [0045] As descri bed
generally above, R2 is a C-C3 al kyl grod'?) *a.Cl -C3 hal oal kyl group or

C3-C6 cycl aal kyks e%ﬂﬂ'patl-pa%egé, mgéty% %%Ilredg(flg hER! &8eaLed by R2 is
optionally suf)stltuted W th . Preferably, Ré) is C-C2 alkyl or C3-C6

cycl oal kyl . [0046] As descri bed general |y above, R3 is hydrogen, Cl-C6
al kyl opti o0y s i@t dnbtbidr @lekrrative 6 Jis a s@stit@ed drhmsostatekaliphatiogro@nPefetablgnal | y

substi tut ed Igfsopg,z_sfeg_lvggt ﬁgre%feﬁﬁbl?ﬂ B gycl oal kyl, a monocyclic

non- aromati c_het’ erocyclic nmonoc i'c aryl, or a nonocyclic heteroaryl

group. Suit apHel sulﬁétie‘rs‘if@@frﬁe%efdli EPPV% ﬁés %@lr%é‘&ﬂlgioép’HSncad}a]@ﬁH FeuPREEEsocycl i ¢
group and nenteyel gcupamyd CEC; Hell efdpripesgic0bp R*rie ppaaltseitiyd Rah &7.e as
provided in Pgetpe@abﬁ,eﬁ#@rb Qﬁﬁ&rés-l?i %IOQW tabl e substituents for an aryl or

e

het er oar yl %rou mat’i ¢ fjet erocyclic group, respectively.
Preferably, 1§0#6] 5 4s érscxﬂaad %?p%s}lw abgye. R hY[hesmﬂx Caalk erttondlip estigasddy B | y
above, R4 i {0k KA Loran Bptioelly RBstiautd gfddp feRtedreont kar) cfzoﬂlgmjilheﬁonod&ntlich t he

i ntervening Qﬁ &519&%? Qete%c?(m: ta?noixc?c 1, r%tnllog& hL &%’? 6“§u§?ole%9& %1%' ic or
AICls

bi cyclic het er oary non- aro et ero R4 may
be taken tod¥t ‘h%rmowcvqlfc tnﬁ'éarP’ﬁ"t“érh@‘éfﬁ‘fYﬁ‘@ %fa‘}i’bi‘i'ﬁ m°&‘ |%‘¥1 dReREYnE o f or m
an opti onal lrapresantas tiy tRA tateCas rEpdvided/ @l he sdafin- dscAlRE fuitabid iubsmgzem ooat aylmrng

e L9y F T Rehbioul B3 OL B ELEELIAL X, oy s s Broleior X1

-C(OR, -C&® CONR 2, or an optionally ~ ( )a () ()substltuted
group sel ect[mam‘ r OA® aesdsmsu)géy@iniy by, ®* @l [&RI);],-B, HPRAGRYR thay bé kaYdn, togather

TonOCY o1 ¢ B ARk hing 6csf JNEKS b a0 BRATE] oD B ABYRLILEvOU.

Sui t abl e substituents e nonhocy e nonocyclic
non- ar omat i € HEERRBEErIey i BUP, Orﬁ‘ﬁ@d%ﬁ%g}df]ﬁe‘&toéf‘rﬂgﬂ W'g‘r%ﬂﬁm"%{lﬁ’@ cqrppm

and nitrogen atoms to form an optionally substituted monocyclic non-aromatic nitrogen-containing
heterocyclic group. In another alternative, R*is —(CH,),-B.

R’ is -OH, -O(C, 4 aliphatic), -COOR’ or -N(R"),.

RS is -OH, -O(C .4 aliphatic), -N(R’);, -C(O)R’, -COOR’, C(O)N(R’),, or an optionally
substituted group selected from a monocyclic cycloalkyl, a monocyclic aryl, a monocyclic heteroaryl,
or a monocyclic non-aromatic heterocyclic group. Suitable substituents for the monocyclic cycloalkyl
group, the monocyclic non-aromatic heterocyclic group, the monocyclic aryl group, and the
monocyclic heteroaryl group represented by R° are as provided in the section describing suitable
substituents for an aliphatic group, a non-aromatic heterocyclic group, an aryl group, and a heteroaryl
group, respectively.

Each R’ is independently hydrogen, fluoro, or C;-Cy alkyl. Preferably, R is hydrogen or
methyl, more preferably’ hydrogen.

Each R, R or R’ is independently hydrogen or a C;-C, aliphatic group or N(R’); is a
monocyclic non-aromatic nitrogen-containing heterocyclic group.

m is zero or one.

14




nonocyclic heteroaryl group represented by R6 are as provided in the
section describing suitable substituents for an aliphatic group, a
non-aromati ¢ heterocyclic group, an aryl group, and a heteroaryl group,
respectively. Each R7 is independently hydrogen, fluoro, or Cl-C3 al kyl.

Pr ef er abl y, WR20G68916%4dr ogen or net hyl, nore preferabl y Pey@iswgens2sEach R, R’
or R is independently hydrogen or a CI-C4 aliphatic group or N(R )2 is a
nonocycli ¢ non-aromati c nitrogen-containing heterocyclic group. mis zero
or one. 14 WD 2006/ 091674 PCT/ US2006/ 006287 B is H, -C(R7)3,
-C(R7)2-C(R7)3, an optionally substituted group selected froma nonocyclic
or bicyclic cycloal kyl, a nnnocyclic or bicyclic aryl, a nonocyclic or

bi cyclic heteroa 0 clic non-arqmatic heterocyclic

group. Suitable %Jbst %Rgh%%&)l’ P%Ié%pgi E%ﬁ%sgt“§$€°‘5’§ele°&fi 5o yEgpopyslic he

section desc¥PBichrydeltyhpmenogyshizsar bicxsbarrs, afnocydiie orhmdic yadroagyl,ora bi cycl i ¢

gycl oial kyIh txgrn@iyﬂl,c ft Bi@clm&i)&yrﬁdnb Hete@fcycbé &Nl SuﬁabﬁrsWsut%Q%;PtheJe EI%UpgprQQSCyfl ic or
icyclic he i cyclic non-aromatic

het er ocycl i cp%vggctrfx he% %?sf% Sul ??ugﬁéﬁ’t‘?s/f°rfﬂl?rm°5°c§ﬂ‘5§‘tq‘°é'ﬂ’€ gt i ng  carbon

atom of a grg&‘lb “feéft?ia@s@ﬁ?féﬁpyw alBl grayp, e dnondRyasf enbirhdliy hdbréagy] goupDmotycl i ¢ aryl

or het er oar yhongpy@id pr bidélic aorm%}ﬁbﬁcy Kél:etoﬁycﬁé/ é}clj réféﬁled Sb&Hbnts ﬁ%%&sﬂﬂ&ﬂleqmgl | é14

substituted b, any SRS OF DI e b r|n carbon atons W
More pref er a%%y?}1 QQEOL% ?‘F dé”r%st“ ré"ﬁ?‘ ‘P&B‘ ‘B’f/yc{“‘rfé”lf’rd‘fﬂlefﬁwlrﬁ@“?

struct ural OfW?Fﬂ?yéllc °¥‘(ICR lléﬁyoﬂp,teaoilsptlgnallitsubszltutea at@ny ohe oymosf seirsetybiye g2 and nore
pref erably Qafon aloae iR Moge preRGBRENT € Plchy kel B the £l JA@L&@ kyl,
Cl-C4 hal oalkoyy, Rl4a, Rl4b, T Rlda, o iy &r okt T Rlda,
-VI-T-R 4a or -VI-T1-Rl4b. Preferably, each Rl4 is i ndependent ly, hal o,

Cl1_3 alkyl, C -3 haloal kyl, hydr oxyﬁ 3 al koxy, d _3hal oa?koxy.
-NO-..r"TT, ;.,1.3 aikyi am ne, Cl. d\ kyl am ne, Cl -3 hydroxyal kyl or
Cl. 3 am notdkyi-, R4 are independentl I o, C-3 alkyl, C-3 haloalkyl,
hydr oxyl, ClI-3 al koxy, Cl -3 hal oal koxy, R, -oN, anine, C-3 al kyl am ne,

d -3 diaikyl ani . AN S amndalkl Vis -0-,
SVES C{O) 9 %}?0 £h, z&lﬁﬁﬁf&waﬁwﬂggﬁ gij ! ymN( 2 40
or-N(R) SC2-. T i Ché{ CF‘“@?”B‘BFIV Ene Al Sifbdelp 6dc4él|alkﬁy‘1¥0éh§ ’ E'xaﬁrﬂ 8s of
suitabl e sUBBR{t-Veh®RE -VGRE, h@l-T—RV%yJVeJreR’@’rmaaam)epgcﬁﬁ’emne@erﬁynﬂ}' rhipcl ude

hal i de, al ky] , al q;a@ I Loal kyh, &l kaxy, al oal koxy,
Spiro cycl oal ’ 19'?@1 Mh dr P chﬂ% citro‘éen contar ﬁdi%a@ﬁ?ro '

al s ubst Pt
non- ar omat i ¢' lé%e{’l%'?lg r;’P’ Loryplist oy CroRypehicl rﬁ%i’%?%@en%h@%cn@?fﬂaﬁv‘ne matic
het erocycl i @lcgkﬁmdrowmeq&oa\i k‘ysl hammmy, -Na@}i -aNkapdin @, sloﬁﬁmha(d,r3oxy . -
diaikylamine, C;.; hydroxyalkyl or C,.5 amindalkyl. - ) . -
V is ~O-, -N(R)-, “C(O)N(R)- or -S(O);N(R)-.
V1 is -S(0),, -C(0)-, -NR)C(O)- or -N(R)SO,-.
Tis a C,-C, optionally substituted alkylene. Examples of suitable 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 heterocyclic group, amine, alkylamine,
dialkylamine or hydroxyl.

Ty is a C;-C, optionally substituted alkylene. Examples of suitable 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 heterocyclic group, amine, alkylamme
dialkylamine or hydroxyl.

Each R' is independently selected from -OR™, -SR*** .C(O)N(R'®),, -C(O)RY, -CORY,
-SO,R™, -S(O)R™2, -SO,N(R™),, an optionally substituted monocyclic aryl or heteroaryl group, or an
opticnally substituted monocyclic non-aromatic heterocyclic group. Suitable substituents for the

monocyclic aryl or heteroaryl group and the monocyclic non-aromatic heterocyclic group represented
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Tl is a C2-C4 optionally substituted al kyl ene. Exanples of suitable
substituents for the alkylene group represented by TI include halide,

al kyl, gemdi al kyl, gem di hal o, hal oal kyl, al koxy, hal oal koxy, Spiro
cycloal kyl, optionally N-substituted nitrogen containing Spiro non-aromatic
het er ocycl i ¥0gp@wupi67490xygen- cont ai ni ng spi ro non- ar omat PcTiuetoesmesec! i C
group, am ne, al kylam ne, dialkylamne or hydroxyl. Each Rl4a is .

i ndependently selected from-ORl Sa, -SRisa, -C(ON(R16)2, -C(ORLS,

-C02R' S, -SM2R15a, -S(O R15,, -S2N(R16)2i an optionally substituted
nonocyclic aryl or heteroaryl group, or an optionally substituted
nonocyclic non-aronmatic heterocyclic group. Suitable substituents for the
nmonocyclic aryluw.or heterparyl qr nd. t he npnocyclic non-aronatic

het er ocycl i gb%ﬂr oﬁrﬁasrpéoﬁﬁﬁdg%wgﬁea‘%“%gp ?BWP@S@%&%W&’U@?@@B?‘%@%B? by
Rl4a are as 3t evindedhaiicheeireycliredup.aspdotelgw descri bi ng suitabl e substituents
for ant ar y: , het epaaryi ingiepaiaglaﬁ@saieetea@ngﬂﬁi-bg, -bﬁ,t-gN,QﬁwglﬂéﬁT)gr OU%H S - ON
respectively 165 R s Se g m hal' o, -OH -SH, -CN,
-NOR, - N( Rlai“ﬁ&}-aﬂg%égﬁ‘d{%&‘grg‘?&- %?@Fé‘%{ AP ,”9%{@‘1(&) 2P0 N(R 6) 2,

-OC( O R15, -OFWMRR 6)2 or - N(RL6) S2R15a Each R15 is i ndependently

hydr ogen or a Clg&habidhetdden Whben orGRC i Jus. @ Cl.6 aliphatic group.
Each R16 is inde egﬂgmf?ﬁ SE %El?eggfroér%(? yg’}?g}en,ﬁ a Cl. 6aliphatic group,

- COPR15a, - SORR155) " of * e P8y N(RL16)2 is a nonocyclic heteroaryl or
a monocycl i ¢ nonEzgh Bitistitdepehdshibrseledyed fiow hysiragempa Cr.{lipiBui@grovpn-CARY, e¥aR e d

enbodi ment, dr AORINRAAKIYSis Qxﬁlor;o@%lmhlet@m&;l)oraIﬁ%nodyglicﬂ&—&@ﬁa&i@%kdc)?@icgéﬂ&ﬁl ituted
group selected froma nonocyclic or bicyclic aryl, a nmonocyclic or bicyclic

het eroaryl, a nonocyclic or bicyclic non-aronmatic heterocyclic, or a
monocycl i ¢ dPO48i cy & 4 meferrsA erabodimatti for compdvads pifoimmlagh,GRi s, an optivdally subgitze@( R') - .

[0049] | N anelbedecdd 84 e RIRRGifEOy, AnGiOBRUNEIRL: thRBWAALLAN | S
represented by, Structural érn&%aﬁ%ll O‘E&(r II%_: 4 R4 0 Y N-R3 ON 3 \
\ (RO N | (ﬁéjjﬁ, R eleerele g st Y- - PO BORHE B res and

preferred varies>C6)-the variables in Structural Fornulas (11) and (111)
are

[0049] In another preferred embodiment, a compound of the invention is represented by
Structural Formula (IT) or (I0):

OY “Rs
RZ

R4
|
N

/

an .
[0050] The values and preferred values for the variables in Structural Formulas (IT) and (III) are

KR 2

as described above for Structural Formula (I). Preferably in Structural Formula (II), R’ is an
optionally substituted group selected from a monocyclic or bicyclic aryl, a monocyclic or bicyclic
heteroaryl, a monocyclic or bicyclic non-aromatic heterocyclic, or a monocyclic or bicyclic
non-aromatic carbocyclic group, and Y is >SC(R*-. Preferably in Structural Formula (III), R' is an
optionally substituted group selected from a monocyclic or bicyclic aryl, a monocyclic or bicyclic
heterqaryl, a monocyclic or bicyclic non-aromatic heterocyclic, or a monocyclic or bicyclic

non-aromatic carbocyclic group.

[0051] It will be appreciated that certain other embodiments are of interest:

16




as descri bed above for Structural Forrmula (1). Preferably in Structural
Formula (Il), R is an optionally substituted group selected froma
nonocyclic or bicyclic aryl, a nonocyclic or bicyclic heteroaryl, a
nmonocyclic or bicyclic non-aromatic heterocyclic, or a nonocyclic or

bi cyclic nweo2006@a8r4 ¢ car bocyclic group, and Y is >C( Rtras0es/abesrably in
Structural Forrmula (111), R is an optionally substituted group sel ected
froma nonocyclic or bicyclic aryl, a nmonocyclic or bicyclic heteroaryl, a
nmonocyclic or bicyclic non-aromatic heterocyclic, or a nonocyclic or

bi cyclic non-aromatic carbocyclic group. [0051] It wll be appreciated
that certain other enbodinments are of interest: 16 WO 2006/ 091674
PCT/USZOOG/O&B%&? 0052] In a first preferred enbodi nent, a conpound of
the inventi offP4 r dpp BERiead Rpodmpibaceimpgind of s ifypntins i pagsenigddyy Styuptprpl
wherein: R Femdasi@rocyd) wieretr bi cyclic aryl or heteroaryl group optionally
substituted at a@ylsgﬁ)gnogfc ic Jm{cfc,lé&{'?%f ﬂe{eggrg%bg%?%i) Eﬂngrgllfs%{) m%ld ﬁt @Eﬁ X}" th R".

Preferably, R is a ) azol yl ,
thiazolyl, i 'SYeHPEH B“B]?F’ng CF“il.‘]?’h"\‘ﬁﬂS W”PB dyﬁifﬁf 5}%/ lsalph‘?“élla&mﬂ)s}lpyf"ﬁ@fl azol yl ,
pyrol lyl,  tetspolkbiakalyl,itidallybqthidzeipz Diatyil, ad@hiyyl, inli@na N} ftatsd0 pyibllyl,
benzi m dazol t)fllravzolﬁq{;%f}f mn%yaLol l%@%tﬂfa%[yﬁg% mnéia}gg'pgm&kﬁgﬁgll l&eg%l”uragﬁ

benzp|pera2| X q t1ona stI't ut
substit ut abl ¥ %“PFPS" m}‘}ét’r ft?aﬁlpaff' ew‘ pryorRily substiigteq ﬁénywa? %@@reawhammb@rr@s red
val ues for Rabanaonistwith REymad nder of the variables in Structural For nul as

(1)) and (111) a6 ks asclhbAhatne f it Sbiddibthlaltfithuddd. [0093] 1n

a second pr erreﬂﬁﬁqgﬁnlnent a conmpound nvention 1s represented
by  Struct urZFES hat f‘rlelas)deiiﬂlifd tf"i‘"fff"St‘i'z\ﬁ‘é?lgPlPPla(ﬂ‘ is an optionally
substituted nonocyclic or bicyclic aryl or heteroaryl group optionall y

substi tut ed [@653?”3/ P B &ecBid Mr?eds 11{1&1Ptaaz;%lr?§%1 4 gigthg""Mvaﬁ T%t 1% seﬁ%dt

Pref erably, . pyri oxazo oxazo yI
t hi azol yl , g:BTWF@Q‘H“G?(HY‘?“ﬁpEﬂWm‘? hi ophi enyl, i ni dazol yI pyrazol yl ,
pyrollyl, tetraz Bl iy, opiianaltylsybistitutlyemamodyetic aztodytic ,aryhﬁ Ba@bangl @'Z»QJ optionally

benzi m dazol yhsinbeR Zaﬁltoh'é (ﬁ' E}Mxle ’substnﬁﬁ)?eq}cn LY Jit d-nm{ﬂ éﬁoﬁré}g}%]}l Rylls eny]

b t ut
cubet! L ut b AGEERF BB e sl By iR or

het er oaryl gwoyleyroyl teorolyy olkely, t&mhm]ykydnzogﬁam]ﬁ, berxiitillez @it Hepuotichyy,
substi tut ed b@ﬁzo 1, 8E2métbho gfb@di érézﬁMt é?i@ll ostlJnélﬂgubg“' flerels Par o TP mifih t h Rl4;
and the vaIu tﬁ eferre val yes fo ,

R14 the remai nder of the
vari abl es -in éﬁ”’“ (II) and (111) are as described above for
Structural For rruB& afmopacylio@H A} hetarpagy! grévipock pmedydic cytbalkytgmdp, rehdptioall,c onpound

of the inventis@med m&%&r&&&efs&%nhme% &%&'z{tﬁllxswnﬁﬁwgﬂh as (I1) and (I11),

wherein: R is ap opti O‘g?ffe edvéiues%ork“ nocyc ic or bicyclic aryl or

the va,
het er oar yI roup op ulesoa , and the remainder of the variables in Structural

ormulas (IT) and (II) are as described above for Structural Formula (I).

[0054] In a third preferred embodiment, a compound of the invention is represented by Structural
Formulas (II) and (II), wherein:

R'isan optionally substituted monocyclic or bicyclic aryl or heteroaryl group 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, benzmorpholinyl or benzpiperazinyl, each optionally substituted at any one or more
substitutable ring carbon atoms with R*!;

R?is C,-C, alkyl or Cs-Cg cycloalkyl;

R’is 2 C;.C, alkyl group;

R* is ~(CH,)-B;
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substituted at any one or nore substitutable ring carbon atonms with R11.
Preferably, R is a phenyl, pyridyl, pyrimdyl, oxazolyl, isoxazolyl,

t hiazolyl, isothiazolyl, furanyl, thiophienyl, imdazolyl, pyrazolyl,
pyrollyl, tetrazolyl, indolyl, benzotriazolyl, benzothiazolyl,
benzi m dazowgl2ooserszot hi enyl , benzof uranyl, benznor phetrmwgiooaos2s7

benzpi perazinyl, each optionally substituted at any one or nore
substitutable ring carbon atonms with R11; R2 is Cl-C2 alkyl or C3-C6
cycloalkyl; R3is a C-C4 alkyl group; R4 is -(CH2)mB; 17 WO 2006/ 091674
PCT/ US2006/ 006287 B is a nonocyclic aryl or heteroaryl group or a
nmonocyclic cycloal kyl group, each optionally substituted at any one or
nore substi tut abl . and t val ues and _preferred
val ues form fei * %@gcggﬁa ﬁ hgeer?%" Ffa%"r“ %Iflonf’ﬂéhc\féﬁl‘iagﬁllg@pﬂe??h Py ur al
Formul as (| Iﬁubséll‘f\‘&d {Lapy ope grpmeregubsietahiy ting eafboa owewih@'; Str uct ural Formula (1).

E 28;&1 eln Peg ;&ur tHa vméeearﬂweﬁﬂeda»afe&%rﬁmv xl‘*%&r@é?fh%ﬁ@%ﬁfgr tﬁJ?,@olés Eh:/%ﬂgdrﬁn I's
monocyclic or By t(IE:)% i Hgarefs Scm?]eg tléi %?Iuc"ﬁ%“% Bz’lé\é«b]stl tuted with

-T2-V2-T3- MRY and further opti onaIIy substituted at any one or nore

substi t ut abl [6055] ng Y aeran Ij'ﬁatféﬂ@@ e)%th‘neﬁll coﬁﬁo@&deéfa@é Yrrve,ntl ! ﬁ %r?sfrp% etg'yl

pyridyl, pyr |soxazolyl thiazolyl, 1so furanyl
t hi ophi enyl , é‘m““er %‘i‘) "SRy, pyrollyl, tetrazolyl, |ndonI

benzot ri azol yl Belmmﬂqwalmr ibyclidyeh gi haterdarg @toyd substitoed wiit 1}- @ﬂ;@lNLRY and

benzof ur anylfurﬂiaﬁiﬂmryQthéwak an Bnebﬁﬂxgrgklﬂﬁﬁl@a%fe B 9g carbGifid s SHPRY I phddl- B, W th
-T2-V2-T3- Mﬂ?ls,apgen}q ‘%}11 yrp ég@xaz%?/l ISOl),!bSItll K %1 a(rlﬁl one or nore
substitutable ri A8t Ol Ff ﬁﬂ 15 syl iRigPhinds er r ed

val ues for R‘?‘,dazmy WZOIS#Z)YIOM tetiRgolyldwidlyk, bﬁezouem iehaothiarblyt, bepzimidndolh| es i n
Structural Feibtikes bs(nkdﬁ)ran@mknidldrﬂhbh@rcﬁbea i ﬁ@i 'eatéﬁgxbitﬁrced%ﬁ uctural Formula
(). Mand T2 erred, a

£ W NERE
conpound of tzh\g lﬁrlﬁgn%nl%o%gl ‘%sgo? ef)?ugséf’é’nefi %%T“’b‘ﬁ? gt”‘l"’EchPlﬁPt&‘Iab ‘F‘g}gr‘f‘ﬂ Pog2opty o
(111), wher &fiR"Rdi s a monocyclic or bicyclic aryl or heteroaryl group
substituted wi t hthe vhfied\ddd gecerhdd Ralues R, M, I, Thes R@%&@%alnﬁagfm}aﬁlaﬁaﬂ;ﬁd at any

one or nore sﬁhﬂﬁﬁaﬁ F&H&l?stag?ié I@g‘ue as ?CSﬁrﬂedé}or%gEctu(rﬂl %{irmﬁf m a@ 3' ' gé) I%ré%ffb}ﬁRla 7 32

phenyl, pyri dyI i'Soxaz ol Y1,
fur anyI t hitgHHi enyI i m dazolyl, pyrazolyl, pyrollyl, tet razol yl,
i ndol yl, benzotri azol yl, benzot hi azol yl, benzi m dazol yI benzot hi enyl,

benzofuranyl NZHQr, or perazi.n each substituted with
benzof urany beshP T2 NELLON, Ol REIALRRLEE Tiber S2RD Subad Hutet

subst i t ut abPETPiHgeBar bon at ons
R! is 2 monocyclic or bicyclic aryl or heteroaryl group substituted with -T-V,-T5-M-RY and

further optionally substituted at any one or more substitutable ring carbon atoms with R''. Preferably,
Rlisa phenyl, pyridyl, pyrimidyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, furanyl, thiophienyl,
imidazolyl, pyrazolyl, pyrollyl, tetrazolyl, indolyl, benzotriazolyl, benzothiazolyl, benzimidazolyl,
benzothienyl, benzofuranyl, benzmorpholinyl or benzpiperazinyl, each substituted with
~T5-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 monocyclic cycloalkyl group, each optionally
substituted at any one or more substitutable ring carbon atoms with R™; and

the values and preferred values for RY, M, V,, Ty, Ts, R, R™ and the remainder of the

variables in Structural Formulas (I) and (IIL) are as described for Structural Formula 0. Mand T,
are preferably absent.

[0057] In a sixth preferred, a compound of the invention is represented by Structural Formula (I)
or (II), wherein:
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with R11; B is a nonocyclic aryl or heteroaryl group or a nonocyclic

cycl oal kyl group, each optionally substituted at any one or nore
substitutable ring carbon atons with Rl4; and the values and preferred
values for RY, M V2, T2, T3, Rll, R14 and the remai nder of the variables
in Structured 2eeomatdas (11) and (111) are as descri bede€DUSSBevnesur al
Formula (1). Mand T2 are preferably absent. [0057] In a sixth preferred,
a conmpound of the invention is represented by Structural Fornmula (1) or
(rrr), wherein: 18 { WD 2006/ 091674 PCT/ US2006/ 006287 R is a nonocyclic
or bicyclic aryl or heteroaryl group substituted with -T2-V2-T3-M RY and
further optionally substituted at any one or nore substitutable ring carbon

atons with R'. ef era R d azol yl ,
i soxazol yl, thi a{%of rlmmocyglic ﬁbl%?mhc a??or%qer?“élﬁﬁﬁogysf‘ i “"‘W‘@‘ﬁ ‘g]’[dm&é ol yl,
pyrazol yl , gyel @%ﬂallYﬁ@ﬁtﬁﬁ@GF apy onejopyelest spbstitubsblp z@ﬁqanb@uzatﬂny |wn:h RbRedrahlyazol yI

benzi ni dazolwyks, a phda@ B adyl) baMmidyi, om;lqiowzaﬂythmoge mtﬂmoghﬁxkdnwhmmenyl
benzpi per azi, h optlonally

oubebi Lt od Mk BRI RN ey Koo vl heedhipl BRSO Th R R
is Cl-C2 al l@?ﬂmtb‘?ny@geﬂ%lf@y]ewwowblmﬂ oR®nipiperazing), et subdtikyel wigk oup; R4 s
-(CH2) m B;  Briw-BMmNaQysh btiorllydubdifuel a8 RAabrHhorcdiiRkitikatl rind cBA Aee | | C
cycloal kyl groWp, each optionally substituted at any one or nore
substitutabl'e rihg carbon atonms wi'th Rl4; and the values and preferred

val ues for m e, RWCnfralkyfor Cfaeyclpiys R14 and the remai nder of the

vari abl es in Strriadd,aladydgeag] as (11) and (I111) are as described for
Structural FOI‘[TLI% 3%1)) pand T2 are preferably absent. [0058] In a
seventh preferre i ent, a conpound of the invention is represented by
Structural For muf 2 mppopycliaryl P1 hetproang}geque prig.mopecyqlig cyglostiomh greypetafhcoptignplly or

het er oar yl gﬁb@tlltpedasaub&ielofMﬁredlbslﬁyzta’olvané:&z@onaTdﬁ@w&ﬁRV afd heteroaryl group

represented by R'heb\gﬂgs agdm&lﬂ%d ba%ue H{: &1 Q? blsﬁl”f‘ ?ﬁl an%tthe ljl}/axsnger Gt MOre

substltutablec ons re referred
val ues for V&b FiﬂsmF@‘?‘ Farylas a‘?dé%i‘fﬂéfélﬁs%h’ed foh%m?taflﬂ]iFa@P“@ém Man‘ggr uct ur al
For mul as (| 3 p&fecibly bsdn). are as descri bed for Structural Formula (1). [0059]
In an eighth preferred enbodi ment, a conpound of the invention is
represented l%% Structural Formula (I1) or (I111), wherein:

[0058] In a seventh preferred embodiment, a compound of the invention is represented by

Structural Formula (IT) or (III), wherein:

R! is a monocyclic aryl or heteroaryl group, substituted by -V;-R?. The aryl or heteroaryl
group represented by R' optionally is further substituted at any one or more substitutable carbon
atoms represented by R'Y;

the values and preferred values for Vs, R!!, R% and the remainder of the variables in

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

[0059] In an eighth preferred embodiment, a compound of the invention is represented by
Structural Formula (1T} or (I), wherein:

R' is a monocyclic aryl or heteroaryl group, substituted by -V;-R*. The aryl or heteroaryl
group represented by R! optionally is further substituted at any one or more substitutable carbon
atoms represented by R'Y;

B is a monocyclic aryl or heteroaryl group or a monocyclic cycloalkyl group, each optionally
sub§tituted at any one or more substitutable ring carbon atoms with Ru; and

the values and preferred values for Vs, R, R R? and the remainder of the variables in

Structural Formulas (IT) and (ITT) are as described for Structural Formula (I).

[0060] In a ninth preferred embodiment, a compound of the invention is represented by
Structural Formula () or (1), wherein:
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R is a nonocyclic aryl or heteroaryl group, substituted by -V3-R22. The
aryl or heteroaryl group represented by R optionally is further
substituted at any one or nore substitutable carbon atons represented by
R11; B is a nonocyclic aryl or heteroaryl group or a nonocyclic cycl oal kyl
group, eachwoptisommbd y substituted at any one or norepreuiustod/abszbl e ring
carbon atons with R14; and the values and preferred values for V3, R', Rl4,
R22 and the remai nder of the variables in Structural Formulas (I1) and
(I'11) are as described for Structural Fornmula (1). [0060] In a ninth
preferred enbodi nent, a conpound of the invention is represented by
Structural Fornula (I'l) or (Il1), wherein: 19 WO 2006/ 091674

PCT/ US2006/ 00628 clic aryl het ergaryl group, substituted
by -V3-R22. The iﬁ e m8?°¢¥‘r‘ﬁ‘i%’38§?€j{ foars Py S‘i"é‘ﬁ‘# én‘@é’dgza“ﬂv Wg orgHthal Iy is
further subs@m@&@ggma@Mdﬁymmm@yamnmwmém@m@@aqu@abheeaammuMemamons

r epr esent ed thsEkaesenB@b;l}S“ Cl-C2 al kyl or C3-C6 cycloalkyl; R3is a C_C4
al kyl group; R4 igs. a nonocyclic aryl or heteroaryl group
or a nonocyclic EFbé}ﬁ§V”6#%ﬁ$*M@§ch optionally substituted at any one
or more substituRakE.Ciely soarbon atons with Rl4; and the val ues and
preferred vaIuesRﬁQL( _BV3 R 1 R14, R22 and t he remai nder of the
variables in %uctura For égl and 1) are as described for
Structural For mufd {5of ’66‘3 ‘Ttef’io A ‘ﬁ?“@‘fy foeatpalshstoap: fsh Ptionlly o npound
of the i nven%li’s@'ﬁtﬁi§a¢ye)p¢@$@m8®dﬂttb§ble 18Bg ragoh apad wii® ‘pasia (11) or (I11),

W{}gr eR|2 g: $h IS amavnecya bieﬁn@rvmhes% n19] RN Q8 i anﬂﬁ&%n&é’l&pﬁ% érah&b‘ielefi. by

- ese optionally is
further subs g%l8mmpsg§m8§ﬁi”e?gﬁ%#’déﬁ%@?F@E?%ﬁP ‘carbon  at ons

repr esent ed by R'; R is Cl C2 al kyl or C3-C6 cycloalkyl; R3is a Cd-C4
al kyl group;[o6¥t] E mR4 thrth plefeird) Qib@dlmgﬁg 2y eGnRBhd Ot thd Hx%nh% ﬁ%&séx&é&t@d

monocycl i c non cyclic group; B is a monocyclic aryl or
het eroaryl S%bﬁum%fngh@8ﬁ8®§€ﬁi Mtycl oal kyl group, each optionally

substituted at aRyisomenoeyelioroi er heterbmligtout, abbtientadiby V> &&r The Arylat batesoan t h R14;

and the val ygsp apdseREcdy & bbhapk Hh@er EBEinBd aMR) orgoﬂmor&liésnﬁ{me L8, F emai nder
of the varia ;gruptural Formulas (11) and (111) are as descri bed

f or Structurg?wﬁgwwmf Y&y, [0062] In the first through the tenth preferred
enbodi nent s- descRﬂb@dZGRﬂeﬁ%Ky%abdMé Yin

R®is a C;.C, alkyl group;

R* is (CH,)u-B;

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

B is a monocyclic aryl or heteroaryl group or a monocyclic cycloalkyl group, each optionally
substituted at any one or more substitutable ring carbon atoms with R and

the values and preferred values for m, Vi, RY, R' and the remainder of the variables in
Structural Formulas (IT) and (IIT) are as described for Structural Formula (I).

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

[0063]  In yet another preferred embodiment, a compound of the present invention is represented
by Structural Formula (IV):
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Structural Formula (I1) is preferably >C(R'")-. [0063] In yet another
preferred enbodi nent, a conpound of the present invention is represented

by Structural Formula (1V): 20 WD 2006/ 091674 PCT/ US2006/ 006287 |-(R14)t
(CH2)m | ON1%3 (R8)nj NR2 R11)S 0 O ~). [0064] The val ues and
preferred vabues/oders t he vari ables in Structural Fornulparfkds@es7 as

descri bed above for Structural Formula (1). [0065] In an eleventh preferred
enbodi ment, a conpound of the present invention is represented by
Structural Formula (IV), wherein: R2 is C1-C2 al kyl or C3-C6 cycl oal kyl ;

R3 is a O _C4al kyl group; and the values and preferred values for the

remai nder of the variables in Structural Formula (1V) are as described
above for Structural Forrmula (lI). [0066] In still another preferred

enbodi ment, a conpound of the present inve is represented by
Structural Fornula (V) or (VI): RA R4 0 Nig G®U*R3 %3 (RS), j / (R8)n N
R NR IV I (Rls 00 "' V2-T3_RY (R 1x¢aw 2"T3"RY (V) (VI). [0067]
The val ues and preferred val ues for phe Marlables in Structural Fornul as
(V) and (V1) are “R?

[0064] The values and preferred values for the variables in Structural Formula (IV) are as
described above for Structural Formula ().
[0065]  In an eleventh preferred embodiment, a compound of the present invention is represented
by Structural Formula (IV), wherein:

R?is C;-Czalkyl or C5-Cg cycloalkyl;

R’is a C;.C4alkyl group; and

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

are as described above for Structural Formula (I).

[0066] In still another preferred embodiment, a compound of the present invention is represented
by Structural Formula (V) or (VI):

j §
|
O N g O npe
i N 1
(RS)n—'T P \ (Ra)n 1
N R
o)
I V2"‘T3"RY
Z
(R™) Vo~T4—RY
") (VD.

[0067] The values and preferred values for the variables in Structural Formulas (V) and (VI) are
as described above for Structural Formula (I).

[00068] In a twelth preferred-embodiment, a compound of the present invention is represented by
Structural Formula (V) or (VI), wherein R? is C-C, alkyl or C;-Cs cycloalkyl; R? is a C,.C, alkyl

21




as descri bed above for Structural Formula (1). [0068] In a twelth

pref erred-enbodi nent, a conpound of the present invention is represented by
Structural Formula (V) or (VI), wherein R2 is C1-C2 al kyl or C3-C6
cycloalkyl; R3is a C-C4 alkyl 21 W 2006/ 091674 PCT/ US2006/ 006287

group; R4 iwWO20®H2¥674; B; B is a nonocyclic aryl or hetremaseopbioogesoup or a
nonocyclic cycl oal kyl group, each optionally substituted at any one or
nore substitutable ring carbon atonms with R14; and the values and
preferred values for m R14 and the remai nder of the variables in
Structural Formula (V) and (VI) are as described above for Structural
Formula (1I). [00691 In a thirteenth preferred enbodi nent, a conpound of the

present inventio C{él?p eBsent ed )@%y Structural Formul a GV)
wherein: R2 F8'% 1??2( i é B 7 meReCYe’ 45 ¢ NigIoR | Broup pxg nogocye ‘@yd@dky ¥‘R‘§P} group;
R4 is - (CHR) sash BptioBlly substityieired eyycine or mory lsubstitutibiet ipoabyn atgisoup RO adl the

monocyclic Cy@de@ﬁa’tl Iﬁﬁékerrgf FAkhEy fo@xﬂq{“ 2Btk %ﬁinhéﬁ of tﬁypﬁgﬂléslxﬂ: S %1 QW or
nore substitut atons W th V2 is a coval ent ond or

20-: T3is ctd dgsgrﬂbé?ﬁ’ﬁwf&‘ﬁéﬂ“ﬂmé}:‘l{?‘?l%ﬂ)e optionally substituted at any
one or nore HOEHti tIma tbteenth [geieried emitatiows, awbhjouliadf ihd @reseat ikeyiltion ig @pledhiad Kyl |

gem di hal 0, had9@lk ¥bmmuf V" p(\gygﬂ,epezianl kyl, optionally N substituted nitrogen
containing Spiro argnat 1 ¢ _het erocycl ic group, oxygen-containing Spiro

non- aronatic hetRe}Sgt Syl Gronmscloakni ne, al kyl ani ne, ~ di al kyl ani ne, or
hydroxyl: R is ROGOFGREBY go@:0) N(RL) 2, - NRLOC(O) Ru. - NR19C(O) OR18a, - S(O) 2
N(R )2, -NRL9S( @ 2R, p: NR19C( O N( R19) 2i an optionally substituted

non-aromati ¢ het roc represented by e or _an optional lzé
y -

substituted hete dsaar “°°g¥?‘8?‘}f¥ gﬁ?f%aéyéﬁt“é’d’f piponeeyplic W@P@r%wach petiop
C(O) OR18, - Gumjituiy RinyyZre grmogptbistiintatild ring brdson s ¢t Y t et razol yl or an
optionally l\l—subs;gisaggvgg,tbdngbld@zol yI each R18 i S i ndependent ly Hor Cl-C3

al kyl . Preferabl ¥ ﬁa %% ﬁq B‘¥ or ethyl; each
RL8A is i ndependéhf Py G %ﬂa'l? f’%‘f"éﬁu‘é i}““te@é@ﬂy ‘F?fSr age SP‘??Ffl‘@‘ﬁléendent ly
met hyl or etdppn atonéa@hhaﬁisl@alk)é gbilndualksa,lgkxylchhw, hMRRIQR spiirs cxalonlkyl, ppigedlly Font ai ni ng

non- ar omat i Csukyed:ed ﬂ@d@@ﬂ doﬁta)giflé)éﬁﬁa non2 foﬁx&tﬁrh@tg'l)é&chc%ﬂﬁp o3k do&alhl&dsﬁmgent ly -
nmet hyl or et hc)fnanchR? ) I8, an oa%l (r)#%af?&?\; aﬁ”]% titut 2‘9’ &Pl eridi nonyl,
oxazol i di nyl, oxazof im0 & gi’m"e’f’r {j)dr of uranyl ,
t et r ahydr opyr anyR; is t(F{P}ﬁ_%i 1C@)hT§R‘9)z, PRIEEHRY PR TSRS SORB®SNO! | ny! |
t hi onor phol i -NRPS(O)ZH’F&d@RBt@o@lN(RVL,, an bﬂ%ﬂﬁ;&hdumeﬂ QWYeomafd &%ﬁ%&%ﬁo grdih OX ol anyl ,
di t hi ol anyl ' repetdnted Ly lg’b oryan bptloxpaYIy sugstllmgzd Do n(}/aryl grB Ipeeept;eas'eznlteg Xy 2 Bleteld LIB eRr"Ist!I nyl;
C(O)OR", -C(O) N(R"),, an optionally N-substituted tetrazolyl or an optionally N-substituted
imidazolyl;
each R* is independently H or C;-C; alkyl. Preferably, each R*® is independently —H, methyl
or ethyl;
each R** is independently C;-C; alkyl. Preferably, each R*® is independently methyl or ethyl;
each R" is H or alkyl or NR', is a nitrogen-containing non-aromatic heterocyclic group.
Preferably, each R* is independently —H, methyl or ethyl;
R¥ is an optionally substituted piperidinonyl, oxazolidinyl, oxazolidinonyl, thiazolidinyl,
tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, tetrahydrothiophene, morpholinyl,
thiomorpholinyl, imidazolidinyl, imidazolidinonyl, dioxanyl, dioxolanyl, dithiolanyl, pyrrolidinyl,
pyrrolidinonyl, piperazinyl, or piperidinyl;
R? is an optionally substituted furanyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl,
pyrazolyl, pyridinyl, pyrimidyl, thiazolyl, thienyl, or imidazolyl; and
the values and preferred values for m, R™ and the remainder of the variables in Structural

Formula (V) and (VI) are as described above for Structural Formula (D).
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R21 is an optionally substituted furanyl, tetrazolyl, oxazolyl, isoxazolyl,
oxadi azol yl, pyrrolyl, pyrazolyl, pyridinyl, pyrimdyl, thiazolyl,
thienyl, or imdazolyl; and the values and preferred values for m Rl14 and
the remai nder of the variables in Structural Formula (V) and (VI) are as
descri bed aW06RM674St ruct ural Formula (1). 22 WO 2006/P0BUEZM6/006287

PCT/ US2006/ 006287 [0070] In still another preferred enbodi nent, a conpound
of the present invention is represented by Structural Formula (VMI1): R
14)t (CH2)mOR3 (R8)n 2 NR (R-1)S V2-T-RY (VII). [0071] The val ues
and preferred values for the variables in Structural Fornula (VIl) are as
descri bed above for Structural Formula (1). [0072] In a fourteenth
preferred e a co un t he present invention is represented
by Structur 2176 9Iﬂ%r nut “H(“{ﬂ%eng%&?‘?fgflg"’@e‘@? capRopRd offhe BSOSV DEPRFIY R3 i s
a d _C4 al kylty SgrepugbForiy@a {(Da coval ent bond or -0-; T3 is Cl-6 is a straight
chain al kyl ene optionally substituted at a one or nore substitutable
carbon atons with halide, alkyl, gemdial yldl__@‘eag] di hal o, hal oal kyl, Spiro
cycloal kyl, optionally N substituted R(I; ntaining spiro

non-aromati c heterocyclic group, oxygenjy taining Spiro non- aromatic

het erocyclic group, amine, alkylam R kyl am ne, or hydroxyl; RY is
-C(OOR', -CCON(R19)2, -NR19C(O) R18, 9C(O OR aa, -S(0O 2N(R19)2,
-NR19S( O 2R sa, -NR19C(O N(R19) ionally substituted non-aromatic
het erocyclic group represeniRe r an optionally substituted

het eroaryl group represented by efgrably, RY is - C(O OR18,
-C(ON(R1) 2, an optionally N-substi tu ed t@tﬂ;azol yl or an optionally
N-substituted imdazolyl; each R180%s endently H or C1-C3 al kyI
Preferably, each R18 is |ndependently H hyl or ethyl; each Rs' is

i ndependently C1-C3 al kyl. Preferably, ea RVE TR | ndependent ly nmethyl or

et hyl ; (VID).
[0071] The values and preferred values for the variables in Structural Formula (VII) are as

described above for Structural Formula (I).
[0072] In a fourteenth preferred embodiment, a compound of the present invention is represented
by Structural Formula (VII):

R?is C;-C; alkyl or C5-Cg cycloalkyl;

R’isa C,.C, alkyl group;

V3 is a covalent bond or -O-;

T3 is Cy¢ is a straight chain alkylene optionally substituted at any one or more substitutable
carbon atoms with halide, alkyl, gem dialkyl, gem dihalo, haloalkyl, spiro cycloalkyl, optionally N-
substituted nitrogen containing spiro non-aromatic heterocyclic group, oxygen-containing spiro non-
aromatic heterocyclic group, amine, alkylamine, dialkylamine, or hydroxyl;

RY is -C(O)OR'®, -C(O)N(R™);, -NR™C(O)R*, -NRC(O)OR'®, -S(0),NR"),,
-NR”S(0),R™*, -NRC(O)NR"),, an optionally substituted non-aromatic heterocyclic group
represented by R or an optionally substituted heteroaryl group represented by R, Preferably, R” is -
C(O)OR™, -C(O)N(R"™),, an optionally N-substituted tetrazolyl or an optionally N-substituted
imidazolyl;

each R® is independently H or C,-C; alkyl. Preferably, each R™ is independently —H, methyl
or ethyl;

each R is independently C;-Cs alkyl. Preferably, each R* is independently methyl or ethyl;

each R" is H or alkyl or N(R*), is a nitrogen-containing non-aromatic heterocyclic group.
Preferably, each R" is independently —H, methyl or ethyl;

R* is an optionally substituted piperidinonyl, oxazolidinyl, oxazolidinonyl, thiazolidiny},
tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, tetrahydrothiophene, morpholinyl,
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each R19 is Hor alkyl or N(R19)2 is a nitrogen-containing non-aronatic

het erocyclic group. Preferably, each R19 is independently -H, nethyl or
ethyl; R2 is an optionally substituted piperidinonyl, oxazolidinyl,
oxazol i di nonyl, thiazolidinyl, tetrahydrofuranyl, tetrahydropyranyl,

t hi azol i di WO 2006@2163hydr ot hi ophene, norpholinyl, 23 WOr20w@e2008@6284

PCT/ US2006/ 006287 t hi onor phol i nyl, im dazolidinyl, imdazolidinonyl,

di oxanyl, dioxol anyl, dithiolanyl, pyrrolidinyl, pyrrolidinonyl,

pi perazinyl, or piperidinyl; R2" is an optionally substituted furanyl,
tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl, pyrazolyl,
pyridinyl, pyrimdyl, thiazolyl thienyl, or imdazolyl; and the values and

preferred v |nd vari abl e Structural Formula
AERASIRA L R G S A AR A R ] [0073] In
a f|fteenthIﬁﬂ@ﬁé@%@ﬁm@wwwupmnnwmwh conpound of the present invention is

represented by ﬁf‘ islag Bﬁﬁbﬁahly fBdinkel @urzﬁM | tl:t)azol)ﬁe%xdz@qugoxgglyﬁl))!ﬁéﬁLzogf p}gél'ych .
cycl oal kyl ; is a coval ent is

T3
Cl.6 is a sﬂ?af&h?wl ITﬁyﬁéﬁ%gd$?$%ﬂéTﬁVd§u tituted at any one or nore
substitutable che b@}?s ﬁ*@mrrwvalhesrﬁfahcb@am@tkfyﬂevmglblmldsmcth;al Formge(VHli hal o,

hal oal kyl, s (Vi) €€ bid@ibkdbeve @R BinRARl Boymd @subst i tuted nitrogen cont ai ni ng
Spiro non-aromatic heterocyclic group, oxygen-containing spiro non-

aromati c heterocyclic group, am ne, alkylam ne, dialkylam ne, or hydroxyl;
Ry is -C O3 gl ifeptRreRRd eopilimentad doynpidadefbistpirdsent @ekntietis @geskaydd or
optionally hbsub&hﬂhﬂ&ﬁﬂaqmn1dazonI R18 and each R19 are independentl|y-H,

nmet hyl , or ethyl t v preferred val ues for the renmai nder of
the variables in §i F%ﬁﬁﬂéﬁg %Qﬂ and (VI) are as described above

for Structural F%n%ﬂ%éhﬂmdgvﬁmo74] In another preferred enbodi nent, a
conpound of the‘mﬁﬁﬁgnmmummﬂﬂubon is represented by Structural Fornula

0
( VI I ) or (1X): ’B[}s 85 isas all\é t/oham alkylene clgﬁonal\y subsgltuteg at aAy ohe or)rnorelglv.lblgztlztutzlstl)IeR2 0\ 5
carbon atoms with halide, alkyl, gem dialkyl, gem dihalo, haloalkyl, spiro cycloalkyl, optionally N-

substituted nitrogen containing spiro non-aromatic heterocyclic group, oxygen-containing spiro non-
aromatic heterocyclic group, amine, alkylamine, dialkylarnine, or hydroxyl;

RY is -C(O)OR, -C(O)NR),, optionally N-substituted tetrazolyl or optionally N-substituted
imidazolyl;

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

the values and preferred values for the remainder of the variables in Structural Formula W)
and (VI) are as described above for Structural Formula (I).

[0074]  In another preferred embodiment, a compound of the present invention is represented by

Structural Formula (VIID) or (IX):
R4
o |
N\R s
i
(Rs)n-'T
N R?
(R')s
0] A
l X v ° | ’
Z
(R VR
0711)) IX)

[0075] The values and preferred values for the variables in Structural Formula (VIID) and (IX)
are as described above for Structural Formula (I).
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(R')S V3 R2 (V1) (IX) [0075] The values and preferred values for the
variables in Structural Formula (VIIl) and (I X) are as described above for
Structural Formula (I). 24 WD 2006/ 091674 PCT/ US2006/ 006287 [0076] In a
si xteenth preferred enbodi nent, a conpound of the present invention is
r epr esent edwobgos@meuict ural Forrmula (VII1) or (1X) wher ecnusiesoos28Cl - C2
al kyl or C3-C6 cycloalkyl; R3is a C-C4 alkyl group; R4 is -(CH2)mB;, R22
is an optionally substituted nonocyclic non-aromatic heterocyclic group; B
is a nonocyclic aryl or heteroaryl group or a nonocyclic cycloal kyl group,
each optionally substituted at any one or nore substitutable ring carbon
atons with R14 and the values and preferred values for m R14 and the
r emai nder %ﬁ vari abl etﬁ n Structural Formulas (VI11) and (I X) are as
descri bed fo[r 1 P BP0 7 $qmepRd 4T tasRIRSPR: BRGReR ipfeRtEHded
enbodi nent, W S@mnmbﬁmmulmwmm (IBY eeeint Riinah blkyd br ;55 cycRikyERE Rhedcajkyl
Structural K 4 1p. ROF;

é;"Jqu'ﬂ —(éﬁ ]9(541{ is oo Iogﬁonallmgtﬁdtéa moﬁ%zd&_&g’ aro%tlcqgé%!éycﬁ)c grr’rogﬁocycl i c

cycl oal kyl ; gr oup
aryl or hetéet 8at W“"@’F%Bylo?‘ @é%”ﬁ]o%“?‘l?l e ’63’[[9%’&1 wopallyl giope. ceshcmtiongli onal | y
substi t ut ed salstitaied/at eryenoer omor sebsgtuldist iitglthradnl aems ivigR ¢;anbfavalkOms pafeidd R14;

R22 i's an opkh@na thR'SHEFeithRd of HEVARBXAR ¥lruct %Qxlllhsd('\/ﬁy (Tr O%X are as

oxazol i di nonyl zol i tetrahydrof urany tetr ranyl ,
t hi azol i di ny CW%F’F%[ ‘(d)r{"ﬁ‘%‘/“&‘f% nor phol i nyl, thi onor phol i nyl |
i m dazol i di 194771 i nitdazsastentehnthopryt‘medddnmcamgnt,,a d&n@;&ﬁhad‘fy&le petbehin ir@énaéhyls,
pyrrolidi nylrepridpte B Sl QMYdmuta (PHPE'BE .. 1sothiazolidinyl S,'S, dioxide,
or piperidi rﬁiﬂr er%{é{z %6 aé |IZ (S%Z“@?Lgl nyl, thiazolidinyl,
t et r ahydr of ur an % P‘i%ﬁﬁcycl"?ﬂ‘ydfazol i di nyl, inidazolidinonyl,
pyrrolidinyl, pyRroiG@ialohgbyp; pi perazinyl, or piperidinyl, each optionally
substituted at apws_ Ig t ut abI e car bon at om by  al kyl, halide, hal oal kyl,
hydr oxyal kyl , - %{ OR2 or -C(Q N( R23) 2, and each
optional ly subst i Fﬁf“@lb"c’éf fic ayly }éef?f?ér? ??H?&”&I‘@“?W‘EIIF@@ Rl £xgpR: G pptiopeidy |
hal oal kyl, Iqb}bém'é@;ﬂmnkydeormoré)(l@tlmspngc@(b@ﬁﬂﬁéwuh(i@-m gCO2H,

Egg gg(( 0) N R23)2s arrcfp@fl Q&&g ?&(Zzohdmyﬁ Gla'%)hgﬁ(n%)a% R23) f2: g

: referre

val ues f O??%%C@Zﬁ er?e“@ %Yr'i%&' i d@/ﬂwww H@W%ﬂéﬁ@@%@@hﬂyp
Structural Fofareliday. ifidpgolidincaylcdigxpny), dlam@nﬂsdltbielauyi ppetdifydpyStitiveliir al For nul a

(1). [0078] pibstazin, ﬁwmmmms raroﬁﬁeewpep@ncﬁr@b@gfemptnﬁ léox%ﬁaagm za%‘dmhhe

resent inv tructural " Fornula (V| (1
\R/her i n: ?E&h&%qura?yl morp ﬁma 1m1dazohx? Xyl ?nndazohdmonyl pyrrolidinyl, pyr(rohdmonyl X)

piperazinyl, or plpendmyl each optionally substituted at any substitutable carbon atom by alkyl,
halide, haloalkyl, hydroxyalkyl, -C(OYOR®, -C(O)R?, -OC(O)R%, or -C(O)N(R?),, and each
optionally substituted at any substitutable nitrogen atom with alkyl, haloalkyl, hydroxyalkyl, -
C(O)OR?, -C(O)R”, -(CH,){COH, -(CHz){C(O)NR™),, -(CH,)CH(CHz) CONR),;
~(CH2){C(CH;);CON(R™),; -(CH,),C(CH3),CO,R™ or -(CH,),CH(CH;)CO,R%; and

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

Structural Formulas (VIII) and (IX) are as described for Structural Formula M.

[0078] In an eighteenth preferred embodiment, a compound of the present invention is
represented by Structural Formula (VIT) or (IX), wherein:

V is absent or —O-;

R?is C-Co alkyl or C;-Cs cycloalkyl;

R®is a C;.C,alkyl group;

R* is -(CH,),-B;

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

substituted at any one or more substitutable ring carbon atoms with R':




R2 is C-C2 alkyl or C3-C6 cycloalkyl; R3 is a CI-C4 alkyl group; R4 is
-(CH2),ri B, Bis a nmonocyclic aryl or heteroaryl group or a nonocyclic
cycl oal kyl group, each optionally substituted at any one or nore
substitutable ring carbon atonms with R14; 25 WD 2006/ 091674

PCT/ US2006/900a2®870916/22 i s an optionally substituted cyetolvs2asiyk2s7
oxazol i di nyl, oxazolidinonyl, thiazolidinyl, tetrahydrofuranyl,

t et rahydropyranyl, thiazolidinyl, tetrahydrothienyl, norpholinyl,

t hi onor phol i nyl, i mdazolidinyl, imdazolidinonyl, dioxanyl, dioxolanyl,
di thiol anyl, pyrrolidinyl, pyrrolidinonyl, piperazinyl, isothiazolidinyl
S, S, dioxide, or piperidinyl Preferably R22 i s oxazolidinyl,

t hi azol i di nyl, trah% aﬁfu au¥ ngi)lln . |mdazoI|d|nI
i mi dazol i di nonyl X VP PBORY FoTHtted GycloBrpiy): EspRiiny oeplisingsy, Hwohdml
pi peridi nyl, teféfér,qufwjmi otvaydrgpyguph Stidzelidingldtetahydanthiengludos phiotingt, alimerpbainfion at om

b | kyl, hﬁ}ﬁ aﬂﬁ in ) ithio in T O R23,
y aC()C/)) R daghRdi Jﬂ%@ﬁblhﬁb vl, hhgﬁagﬁ o’%blkrwl ditticafd) F%%ﬁ 97 &(Qbstl tut gbcl( e)

stituted at an

n| trogen atdf eraz‘fl ﬂ lsofhf?ﬁ(ﬁ’ mﬂg%o 1o &ﬁ%’i’g‘f‘ﬂf e300t s oprdifieyihiazolidil) Ro3,

- ( CH2) gCORH, tetrapyDrqfirangy @fN(OR%)@daZQI(d@iZﬁgmd(lmylmlmﬁ) Birolidinonyl,
. ﬁ?g;?uqeﬁjg%}% Ezgeeglﬂmyl (e%%}&%l%ﬁt%ﬁ@%&?su@JntuTa(ﬂg:'ngQ %1(1%%?%5?3()]( a?ﬂe
vari abl es i ﬁ’ ’ﬂ}aﬁé}%’u,hgf "Fv—%lfy#uq?(gio ra((?)%zsaﬂﬁ(d(ﬂf XP* QFCQN@S efBdeFh ped for
Structural meHRellygubstityted 4t my gubsittaiible njirosdh etomenith alkih.dalbalieyh hgirow@lliys - absent .
[0079] |In arcpjor?, Ri®Re -(ceL) @ma@mbmﬁs)gq@ﬁgq@g@b}gj OQ\,?@)r esent invention
is represent 23 » (CH2)mON.
R3 (Re)n ~ égﬁﬁﬁﬁ %ﬁ%ﬁ% h““@; é@%b&&? &gﬁ‘ﬁgé%%ﬁQigz d preferred
val ues for the vﬁ?WﬁBﬂ@§W$hmﬂwﬂw&ﬁmm&lRﬁdfﬁmﬂaeﬁmgménﬁﬂasmmuesmr|bed f or
St ruct ur al Emﬁﬁmhamﬁm&sammaﬁﬁb@&h&uﬁ&ﬁ&ﬁhﬁ§ﬂmﬁﬂpﬂﬂh JEDL s V3 is absent.

[0080] In a nine err nt, a conpound of the present
invention is r ep%’ggg}ntp recf 6] SohenB VR AR

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

Structural Formula (X):
@ |
(R,
\ 1
(?Ham

V3_R22

X).
wherein he values and preferred values for the variables in Structural Formula (X) are as

described for Structural Formula (I). In certain preferred embodiments V; is absent.

[06080] In a nineteenth preferred embodiment, a compound of the present invention is represented
by Structural Formula (X) wherein:

V is absent or —O-;

R is C;-C,alkyl or Cs-Cs cycloalkyl; R® is a C;.C, alkyl group; RZ is oxazolidinyl,
thiazolidinyl, tetrahydrofuranyl, morpholinyl, imidazolidinyl, imidazolidinonyl, pyrrolidinyl,
pyrrolidinonyl, piperazinyl, or piperidinyl, each optionally substituted at any substitutable carbon
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by Structural Formula (X) wherein: Vis absent or -0-; R2 is Cl-C2 al kyl or
C3-C6 cycloalkyl; R3is a d_C4 alkyl group; R22 is oxazolidinyl,
t hi azol i di nyl, tetrahydrofuranyl, norpholinyl, imdazolidinyl,
i m dazol i di nonyl, pyrrolidinyl, pyrrolidinonyl, piperazinyl, or
pi peri di nylwoeemhowpt i onal | y substituted at any substi trotrabtoes/@mazsboon 26 WO
2006/ 091674 PCT/ US2006/ 006287 atom by al kyl, halide, hal oal kyl,
hydr oxyal kyl, -C(O OR23, -C(O R23, -OC(O R23, or -C(ON(R23)2i and each
optionally substituted at any substitutable nitrogen atomwth al kyl,
hal oal kyl , hydroxyal kyl, -C(O OR23, -C(O R23, -(CH2)gCO2H,

-(CH2) gC(O N(R23) 2, - (CH2) gCH( CH3) CON( R23) 2; (CHZ)gC( CH3) 2CON( R23) 2;

CH2 CH3) 2 I s f d
O S D SRR O B B0l Pt 1 1
Formul as ( X)andpash etionatlembtifuiséd afysnbsStatietitnped atdrovitnalke, Habilkyl, bG8 3ol.n stil |
another pr ef exgef coRoRk, (enh,cofl, RANGIONGLY, (6% Pieh 9@6N§Rﬂyen“0n 's

represented r "
PR LT A s SR L
vari abl es i nprStrreéEéﬂw fat mppR RFPand thd pmairder cfithe vaiatdes ini Syechur] GormBpy (5 freisal

Formul a (1) .qctA@d2d: sknsBdhas ppr ef erred enbodi ment, a conpound of the
pr esent |n\|$[%%?n (S represent ed by Structural For mul a (XI1): R4 0O N, R3

(R3)n | v2 ersgill gppthey prefegped pratjofimpr 2 corapoyRdof the, prossit AP eipHig TepaseEs f or
t he vari abl ég Shwet8t Faatla(E): Fornula (XI1) are as described for Structural
Formula (1).

wherein the values and preferred values for the variables in Structural Formula (XI) are as
described for Structural Formula (I).

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

Structural Formula (XII):

R4
|

0 N g3

(Reda—r
N R2
0] V,-Tg-RY
XID).

wherein the values and preferred values for the variables in Structural Formula (XIT) are as
described for Structural Formula (I). )
[0083] In a twentieth preferred embodiment, a compound of the present invention is represented
by Structural Formula (XII), wherein:

V, is a covalent bond or -O-;

T is Cy.¢ is a straight chain alkylene optionally substituted at any one or more substitutable

carbon atoms with halide, alkyl, gem dialkyl, gem dihalo, haloalkyl, spiro cycloalkyl, optionally N-
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[0083] In a twentieth preferred enbodi nent, a conpound of the present
invention is represented by Structural Fornmula (XlI1), wherein: V2 is a
coval ent bond or -0-; T3 is Cl-6 is a straight chain alkylene optionally
substituted at any one or nore substitutable carbon atons with halide,

al kyl, gem wWoablepp167g4em di hal o, hal oal kyl , Spiro cycl oachkyszo0omiszsanal |y N-
27 WD 2006/ 091674 PCT/ US2006/ 006287 substituted nitrogen containing Spiro
non-aromati ¢ heterocyclic group, oxygen-containing Spiro non- aromatic
het erocyclic group, am ne, al kylam ne, dial kylam ne, or hydroxyl; RY is
-C(OOR18, -C(ONRt9)2, -NRI9C(O R s, -NR19C(O) OR 8n, _S(O 2N(R19) 2,
-NR19S( O 2R18n, -NR29C(O) N(R19)2, an optionally substituted non-aromatic
het er ocycl i c_qr. .represented by R20.qr an optionally substituted

het er oar yl gsrugs[ﬁl%%?glg?ggtgceoﬁ Fede By° ﬁéffométécg’ﬁterﬁ? GECUP AEPERYUMES YHBr Cl1- C3
al kyl ;  each*maage hetegocycligigprpraciing: alkyla@ine, G lkalkaipd, or hgdrotyl; R19 is H or al kyl or
N(RL9)2 is a nit ROGEOOIERN, A(OINIG" ) NR BIRBLIR ABIRIORYSINR YN oup; R0 i's
an optionall 3&@2&&15{5@6 Cﬁ(’@@%iadioqon 1I oxaéol i di nyl, "oxazol i di nonyl ,

t hi azol i di nyl, razrgydr% U afiyf PR SHRSHS BYFAAgRAHe Mol RPE LS Ri Ny |

t et r ahydr ot WPRSpERER4EY Rdrap Rieslonatly substituted heserenryd brodpi repydsentefl b Rfz ol i di nyl |

i mi dalzolji di nolnyl gacﬂkékﬁﬂwefdeﬂb@@bﬁ@éhoél;di It hi ol Snyl , pyrrolidinyl, .
pyrrolidi nonyl, pipgkazi r-pi peridinyl; and R21 is an optionally
substituted fur a%ﬁlﬁﬁwj[’séfdr%e?%elnt)?fl?‘géglg%ol yl, isoxazolyl, oxadiazolyl,
pyrrolyl, pyrazeAyR isghor pligil eRNR*)piy p pitrpadybontaintrig agnerkopratic Heteioeyaljd groupsr

i m dazolyl; and RY& avajidesy anduRl Bheknas, Vakdi@sy fovzoldieni, efpiigar of the

vari abl es i {. nul a XLJ) are as described fqr Structural
Formul a (1) qe%yg%ﬁ?la%ﬂ&gﬁ&m%ﬁ?n NEN Y ?a?(glfi ’)ngfateetfa@%?oglbop e%%fpgﬁilﬂﬁ’, a conpound of
the present HipmaERbelngh inidezolidiayvimiderqlidingnylydicgpnyly dionolel, dioolanyl gyrpldidy), | wher ei n:
B i s a nonoogyedlidivom3t, yiber@hyl@ppér@aklyidnagr oup or a nonocyclic cycl oal kyl
group, each opti I . I t_any.one gr. nore substitutable ring
carbon atons wi t%ﬂ%fl_ﬁ%(puo\}% E|_ Sgﬁsg.&ng%@%f’@ﬁ traf)oyrliﬁxa(%?lﬁ’-IE?-X?Z"@SOXla‘gazeP'l-’ @“?]%1’ a

strai ght ch&V ARl RYEePysmidoligroy)s tieyserimidezelyh at any one or nore
substitutabl e canbenaas adprediddvalialisrde rendlnkat bf thegambri ia itk Beaudi hal o,

hal oal kyl %Dra%aEXcQJrfB?d'f&-)éhuchaﬁ’%&Q,ﬁﬁé‘gJ y N- substituted nitrogen containing
Spiro non-aromatic heterocyclic group, oxygen-containing Spiro non-

aromatic heterocyclic group, am ne, alkylam ne, dialkylam ne, or hydroxyl
RY is -C(O OR8&, - G O)rnbit JpreferfliR Hobdhdnd & NRDOGE QO (R SRsenr RudictNR19) 2,
-NR19S( O 23@1@3%&&\@ﬂ%@;lmgﬁggﬁug&mﬁ%t| onal |y substituted non-aromatic

het erocyclic group” represente "or an optionally substituted
het eroaryl group® FFaBPeswit &y obyteraryl srqpp efagroapsysiic cyRpalkss group, each optionally

substituted at any one or more substitutable ring carbon atoms with R*;

'V is a covalent bond or -O-;

T is Cy.6 is a straight chain alkylene optionally substituted at any one or more substitutable
carbon atoms with halide, alkyl, gem dialkyl, gem dihalo, haloalkyl, spiro cycloalkyl, optionally N-
substituted nitrogen containing spiro non-aromatic heterocyclic group, oxygen-containing spiro non-
aromatic heterocyclic group, amine, alkylamine, dialkylamine, or hydroxyl

R is -C(O)OR™, -C(O)N(R™),, -NRPC(O)R8, -NRC(O)OR™, -S(0),N(R ™),
-NR¥S(0),R™, -NRPC(O)NR™),, an optionally substituted non-aromatic heterocyclic group
represented by R? or an optionally substituted heteroaryl group represented by R*'. Preferably, RY is -
C(O)OR”, -C(O)N(R "), optionally N-substituted tetrazoly] or optionally N-substituted imidazolyl;

each R is independently H or C;-C; alkyl. Preferably, each R'® is independently—H, methyl,
or ethyl;

each R jg independently C;-C; alkyl. Preferably, each R is independently methyl, or ethyl;

each R” is H or alkyl or NR"), is a nitrogen-containing non-aromatic heterocyclic group.
Preferably, each R™ is independently—H, methyl, or ethyl;
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C(OOR18, -C(ON(R19)2, optionally N-substituted tetrazolyl or optionally
N-substituted i m dazolyl; each RLS is independently H or Cl1-C3 al kyl.
Preferably, each R18 is independently-H nmethyl, or ethyl; each Rl8a is

i ndependently C1-C3 al kyl. Preferably, each R1$ is independently nethyl, or
ethyl; eacwoRi@osw74 or al kyl or N(R19)2 is a nitrogemrctanioasd/nsisg
non-aromatic heterocyclic group. Preferably, each R19 is independently-H,
met hyl, or ethyl; 28 WO 2006/ 091674 PCT/ US2006/ 006287 R2 is an optionally
substituted piperidinonyl, oxazolidinyl, oxazolidinonyl, thiazolidinyl,
tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, tetrahydrothiophene,
nmor phol i nyl, thionorpholinyl, imdazolidinyl, imdazolidinonyl, dioxanyl,

di oxol anyl, dithigl anyl, rrolidinyl, yrrolidinonyl, piperazinyl, or
pi peri di nyl ; anleRfla“ P%“O&f’ﬁyij‘é‘i“f“{fﬂ319%;@“98(8&3?‘{118‘{1)@(?*%&1 Vﬁ,th‘ﬁz‘é{d}né}zol yl,
oxazol yl , i storedydgifyrinyl, oixahpirepzoby thiazgidinglotetyahydrotipophaag, adoypholingy r i di nyl ,

pyrimdyl, t@iAdMoMyl, ichitbzQL1 inffazcihHANZ8NMyi, dBRBnANELLINGT YRlEER1, and
preferred val u he._ remai nder of the variables in Structural

Eis.fogi R14,a(:|d { >

Formul as (X JoUSPanh gigaany) ppwaridingt ag ¢ yuctural Formula (1). [0085] In

anot her pr ef er r e8” émboglioraiyngubstigited GmapyiLietchzadyl, okdralylpis@smlnt, ovadivell, pyamlyl, S
represent ed BvzolyBtol ity b@midsO Hidia, i )sos R14)1 (CGf2)m0 NRa (R3)n
NR2 O-:,| k@g-fg-pgw Y(W wher ei nﬂ\/%?gyi’rlér,nmﬁ%f’lﬁkls, RISU and R19 are as
described fdf“Structural Fornul a (XI'l'). The values and preferred val ues
for the renmni ndepnddfe velire andprefeaizd @Bies for RStand bd remaddefed thervrriables Xl Strhdurar € as
described frafmufb (UGN bAdeschh s fuckd) FordRlighHEr @bl y, RY is - (O ORLS,
-C(ONR9)2, optionally N-substituted tetrazolyl or optionally
N-substituted i mdazolyl; and R18 and each R 9 are independently-H, nethyl,
or ethyl. [d088] MbraothreferaldmpodimenSt cangbund af thé-mesont lr@entién i repdedtédby RS, R11
and R14 are supdependsniaw. halo, C -3 alkyl, C -3 haloal kyl, hydroxyl,

Cl -3 al koxy, Cl1.3 hal oal koxy, -NO2, -CN, amne, CI.3 alkyl amne, C-3

di al kyl am ne, ClI-3 hydroxyal kyl or CI-3 am yI1. [0087] More preferably
in Structural Fornulas (I111)-(XII1), R2 an MNfRBR4 are traits. In
(CHZ)m
!

o) V,-T3-RY
(XII).

wherein Vs, T3, RY, R™, R"™ and R* are as described for Structural Formula (XII). The values
and preferred values for the remainder of the variables in Structural Formula (XII) are as described
for Structural Formula (T). Preferably, R” is -C(O)OR'®, -C(O)N(R'®),, optionally N-substituted
tetrazolyl or optionally N-substituted imidazolyl; and R™® and each R* are independently—H, methyl,
or ethyl.
[0086] More preferably in Structural Formulas (I)-(XIIT), R®, R"! and R™ are independently, halo,
Cis alkyl, C,3 haloalkyl, hydroxyl, C;3 alkoxy, C,.3 haloalkoxy, -NO,, -CN, amine, C, alkyl amine,
Ci.sdialkylamine, C,5 hydroxyalkyl or Cy.; aminoalkyl.
[0087] More preferably in Structural Formulas (IID-(XII), R* and C(O)NR’R? are rrans. In
Structural Formulas (I) and (II), R? and C(O)NRR? are preferably frans when Y is >C(R")-.

[0088]  Table 1 below depicts certain exemplary compounds of formula 1.
[0089] Table 1. Examples of formula I compounds
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Structural Fornmulas (1) and (I1), R2 and C(O NR3R4 are preferably traits
when Y is >C(R)-. [0088] Table 1 bel ow depicts certain exenplary conpounds
of formula I. [0089] Table 1. Exanples of forrmula |I conpounds 29 WO

2006/ 091674 PCT/ US2006/006287 CH3 N H3Ci1 1 / 1 ONI N'CH3 viCF3 O /
N"CH3 O OWwp30e®060t 1 2 CH3 H3C Oj O O N N ' CH3 MCTOHB®06e3 O N O |
NJ I 0.CH3 34 H3C, CIl NCH3 ON CPN.,CH3 Cl O N'"CH3 CH3 CF3 5 6
30 | WD 2006/091674 PCT/ US2006/ 006287 H3IC ONONN""CH3 / N'CH3 Ol

p
p O

1 2
CHg Hacj
O. N\©\ Osa N
‘4, ’, O.
N~ “CHg N” “CHg CHg
O I‘N 0
N/ O‘CHS
3 4
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CH3 CH3 7 8 (CH3 CH3 ONCLC ONO N cl c N'CHBNCH3 Of~p~/ O
OvCH3 OVCH3 p Il OO0 9 10 H3CL H3C) ONI a CF3 ONCH3 N "CH3 N 'CH3
Ol~0/ OGBB CH3 11 12 CH3 cl ONI ~ O/ C H3ICNN'CH3 LCH3 061,z
H3C CH3 N CH3 O-xI COOH O 13 cH3 31 WD 2006/091674 PCT/ US2006/ 006287 14
H3C CH3 O WoOo2¢0p/0D6N / CH3 / CI CH3 N" CH3 N CH3 O PrCEBS1066/0028COON

HsC
3
O~N s} K}
: :N "CH, : :N: “'CHj
0 0
CH, CHg
7 8
(CHS I/CH3
O, NO\ Oa N
@Pﬁ ° @(H@L‘“
N7 “CHg N™ "CHg
O._.CH O._CH
OW N3 O NGRY L
I /\/\(1;
9 10
HSC~I R H3C1
0, N\@CFa Ox N CHj
Sl vl
N7 ’CHy N”"’CH,
QL :
o-CHs o CHs
11 12
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[ 0091] As discussed above, the present invention provides conpounds that
are useful as inhibitors of CRTH2, and thus conpounds of the invention are
useful for treating (therapeutically or prophylactically) disorders with
an inflammatory conponent and allergic conditions. Conpounds of the

i nvention. can also be used to treat inflammatory disorders and allergic
conditions nediated hy Th2 cells, eosjnophils, and basophils.
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[ 0092] Accordingly,
phar maceutical |y acceptabl e
conpositions conprise any of the conpounds as described herein,
optionally conprise a pharmaceutically acceptable carrier,
t hese conpositions optir@embdasstsur t her
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and anti oxi dants can al so be present in the conposition, according to the
judgnent of the fornmulator. [0096] In another aspect, a nethod for the
treatment of an inflanmatory di sease or a disease with an inflamuatory
conponent is provided conprising adm nistering an effective anmount of a
conpound, axoapopbhaEARCeuti cal conposition thereof to ap&tbsBesioos2d7 need
t hereof. Conpounds and conpositions of the invention are inhibitors of
CRTH2, and thus, w thout wi shing to be bound by any particular theory, the
conpounds and conpositions are particularly useful for treating or
| essening the severity of a disease, condition, or disorder where
activation of one or nore of CRTH2, PG)2 (including DP activity), Th2
cells, eosipophils, _and/or basophils is inplicated in the di sease
condition, for disorder. en activatiopn of one or nore of CRTH2, PGD2
(including DP activity),] Th2 cells, epsinophils, amd/or basophil s is
inplicated [in a parti N i sease, copdition, or® Nﬁﬁ?ﬁgr, the disease,
h

condi tion, Jor disor s0 be referred t &2 medi at gd
di sease" or| di seas X om Accordingly, in ) aspect, thejpresent
invention provides a ngthotl for treatipg or 62 2306/ 091674

PCT/ US2006//006287 Iec'g he severjty of a di%e , conditionj or

di sorder where activati o of dne or nofe of CRTH2, (i ncludi hg DP
activity), [Th2 cells, eqsnophils, and/or basophilsgs inplicated]in the
di sease stjate. [0097] In certain enbodi ments of the present inveption an
"effective lanount” of the conpound or| pharnaceutically acceptablg
conposi t i o—ts—that—arount—effecti-ve-for-treating-aninflanmmtory: di sease
or disease with an inf&gmmatory conponent. In otherggnbodi ments, gan
"effective famount” jof{ a conpound is gn anount Qpi§h i nhi bits bindi ng of

PE2 to itg recepto 2 and therebyl inhibits n I nore procgsses
nmedi at ed by the i la subject, [for exa Nt @ el ease of

proi nf | ammat ory iNatey,s. An "effectijve amou “cig conpound cap achi eve
a desired therapeut d/o&ﬁprophylactic ef f eg ch as an anount which
results inithe preven n t+pr a decrlease in the ons assocjated with
an inflammatory di sease or %C@?@Ease nedi ated by oné dr fbre of CRTH2,

PGD2 (inclyding DP activity), Th2 cellls, eosinophils, and basophi]s. [0098]
In one enbodi nent, the A% | anmmatory dijsease is an abbergi c condit]on.
Exanpl es off allergic conditions for which the disclosed conpounds,
phar maceutiical conpositions and nmethods are believed to be particularly
effective iinclude atopic dermatitis, giftergic rointis, Theumatord
arthritis, | chronic opStructive pul norjary di sor descHg COPD), COPD
exacer bati ons, or & {Cc asthma. O her alleog ondi tions incj ude
system ¢ anaphyl axi %tiby ersensitivilty responges rug allergies (e.qg.,
to penicillin, ha) ospofins), insedt sti | Nergi & and der mat oses such
as dermati{is, eczedf, ®&topic dermatiltis, alfenNgidhcontact dermatitis and
urticaria.|[0099) es @f, diseaseg with ano mehpry conponent for
whi ch the ¢iscl osed COOH ”4/Cmm

0
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conpounds, pharmaceutical conposition and nmethods are believed to be
particularly effective include osteoarthritis, inflammtory bowel disease
[e.g., such as ulcerative colitis, Crohn's disease, ileitis, Celiac

di sease, nontropical Sprue, enteritis, enteropathy associated with
seronegat i Wgo adokigRat hi es, mcroscopic or col | agenoupcfotlods9s287

eosi nophilic gastroenteritis, or pouchitis resulting after

proct ocol ect ormy, and il eoanal anastonosis] and di sorders of the skin [e.qg.,
psoriasis, erythema, pruritis, and acne]. [00100] Many autoi mune di seases
al so have an inflammatory conponent. Exanples include nmultiple sclerosis,
system c | upus erythematosus, nyasthenia gravis, juvenile onset diabetes,

gl omerul onephritis and other nephritjdes, autoimune thyroiditis. Behcet's
di sease and graft rejecbb n (including allograft kgkection or
graft-versus- host diseasé?. The inflammatory conpo t of these (disorders
is believed to be nediated, at least in part, by CRTH2. [00101] D seases
characteri zed by repurfusion have an inflammtory conponent that s
believed tlo be nediated, at |east in jpart by, by H2. Exanpl es| i ncl ude

stroke, carjdiac ische , and the |likle. The di sctr'6&ed conmpounds pand
conpositions also & used to treat| these dP§d dqrs. [00102] O her

di seases ard conghiti g h an i nfl anmat ory soAporent believed tp be

medi ated Ry CRTHRZA %#de mastitis (nanmarylgl vaginitis,

chol ecystitlis, chol ang[t’is or pericholjangitis 2006/ 091674

PCT/ US2006/[006287 O%B@S%lic(g\”aand sur rjoundi ng Pi s of§ liver), chronic
bronchitis,| chronic simu s coghroni ¢ i nfl ammat oryodnseases of the |ung

whi ch resullt in interstitial‘*?brosis, such as intersti®al |ung di seases
(ILD) (e.g., idiopathicypulnonary fibriosis, or ILD,gssociated with
rheumatoidjarthritis, or other autoinmune conditions), hypersensjtivity
pneunoniti g, collagen di seases and sar|coi dosis. Yet other diseasles or
condi t i ons pwHth—rfamrat-ory—conponentis—which-are anendabl et o trleat nent
according tto nethods 4{sclosed herein include vasculitis (e.g.,
necroti zi ng, cutanég and hypersensijtivity vasculitis),
spondyl oar t hr opatRi £s, @ roderma, atlherosclerosis, restenosis and
myositis (includipg Jpolynyositis, derjmatonyositis), pancreatitis| and

i nsul i n-dependent dﬁadﬁ%es mel litus. [|00103] In a preferred enbodi nent, the

i nvention provi des®a hod @k treating asthma conprising adm nijstering an
ef fective anount of a dof gengral formula | (and subsets | thereof
as described herein) to a subfsect in need thereof. [00104] The canpounds
and conpositions, accorgj,ng to the netthod of the present invention, my be
adm ni stered using any anount and any {route of adm nistration effiective for
treating an inflamatory di sease or allergic condition. The exact anount
required wH—vary fromsubject to subject, depending on the species, age,
and general condition of the subject, the severity of the infection, the
particul ar agent, its node of adm nistration, and the |Iike. The conpounds
of the i nvi@fdlon 4aleesgoetdriahing Afgrivakiat ed i n dosage unit form for ease of

adm ni strat !Oﬁﬂ]a”%suﬂécﬁs%’éd”lbk%, (m(e present invention provides compounds that are useful as

inhibitors of CRTH2, and thus compounds of the invention are useful for treating (therapeutically or

prophylactically) disorders with an inflammatory component and allergic conditions. Compounds of
the invention can also be used to treat inflammatory disorders and allergic conditions mediated by
Th2 cells, eosinophils, and basophils.

[0092]  Accordingly, in another aspect of the present invention, pharmaceutically acceptable
compositions are provided, wherein these compositions comprise any of the compounds as described
herein, and optionally comprise a pharmaceutically acceptable carrier, adjuvant or vehicle. In certain

embodiments, these compositions optionally further comprise one or more additional therapeutic

agents.
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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
conpounds and conpositions of the present invention will be decided by the
attendi ng RRYSdoghdAks W thin the scope of sound nedi cal pitagiRmbs2s7 he
specific effective dose level for any particular patient or organismwl |
depend upon a variety of factors including the disorder being treated and
the severity of the disorder; the activity of the specific conpound

enpl oyed; the specific conposition enployed; the age, body weight, general
heal th, sex and diet of the patient; the time of admnistration, route of
admini stration, and rate of excretion of the specific conpound errpl oyed;
the durati ofO%B] t h& ik gisede psrseiatedthay epstain St ompasadsiof preseit dwention camixistindent al
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parenterall age /kg and
preferably %rom a“gg?ﬁg TnmaYS “kl%mg 5 é%goﬁ’f“yﬁmﬂﬁf %erg’ fesP§’ﬁSB ‘é‘#‘% 13‘8’0‘3‘7 hei ght
per day, onéo%?enwlﬁllaﬁ@soné’lmscﬁﬂm r@btPavrmacbﬁeallde@pm@& stihercapikigtove ef f ect .
64 WO 2006/ @fibatd FirGlinpB29) 06 /5006 2817, de£c9wgﬂ§]nadewamydccd,%&ggtsﬁm&m uf or oral

adm ni strat I]’%};In}zc%zc&idﬁiencte)y '[199{ n?t19| fnm&ora%d hex‘em syuge ené%ge.eghl C%!éllvéflﬂﬁs and

accept abl e enul sjons enmul si
elixirs. | nacepgiesslispf thegomppandgef W@V%?rpmlmelﬁosetdﬁeed frqqrmutﬂabtg@wg@c fmdr ns may

cont ai n i nebiganhi deide RidDage© FRDMPleY oﬂ;&ﬁ%acdlﬁlaﬂyhﬁceﬁtﬁlﬁe %biﬁdilcal&d ada@ion e 5B €, :
water or ot ts.'a@cg ofsagla}{aﬁrg (??) h%fo%e%bll hllr%ollgg A9% suc% as F}%l: C onc afldl hgargtggnlillg Q(T(i’i s ethyl
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salkyl), salts. This invention also envisions the quaternization of any basic nitrogen-containing groups

of the compounds disclosed herein. Water or oil-soluble or dispersable products may be obtained by
such quaternization. Representative alkali or alkaline earth metal salts include sodium, lithium,
potassium, calcium, magnesium, and the like. Further pharmacentically acceptable salts include, when
appropriate, nontoxic ammonium, quaternary ammonium, and amine cations formed using
counterions such as halide, hydroxide, carboxylate, sulfate, phosphate, nitrate, loweralkyl sulfonate
and aryl sulfonate.

[0095]  As described above, the pharmaceutically acceptable compositions of the present
invention additionally comprise a pharmaceutically acceptable carrier, adjuvant, or vehicle, which, as

used herein, includes any and all solvents, diluents, or other liquid vehicle, dispersion or suspension
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water, Ringer's solution, U.S.P. and isotonic sodiumchloride solution. In
addition, sterile, fixed oils are conventionally enployed as a solvent or
suspendi ng medi um For this purpose any bland fixed oil can be enpl oyed

i ncludi ng synthetic nono- or diglycerides. In addition, fatty acids such as
ol ei ¢ aci d wanreswsgeds i n the preparati on of injectabl espct®8bodloshe
injectable formul ations can be sterilized, for exanple, by filtration
through a bacterial-retaining filter, or by incorporating sterilizing
agents in the formof sterile solid conpositions which can be dissol ved or
di spersed in sterile water or other sterile injectable medium prior to
use. [00109] In order to prolong the effect of a compound of the present

i nvention, often desirable to slow, the absorption of the conpound
from subcut aﬂ%so Ef%fa“&r“‘fvﬁ {2ER P ISURPIaREe S fhiskening (9r epsiing agentp epresexaivsiolids hed by

t he use of abihdeguinbricgiis peinte dike, Gf st 34 &lel fattieuld rdogapa foph AeksredTBle@mp@ds Wi t h
poor water ﬁﬁ!nﬁ@u!xdalt Séxenc-gp %mfe@r{gﬁic@cfon,q:p %20 Rl ?Mac? fPét; 1&?11 WB%H)Q dPat h&p, depends

upon its rat{fzgJ di ssol ution t turn, uon crystal size
and cryst al | P SIS AFES PHfd R?féiui?“ngcpé%ﬁcéﬁwﬁ%é‘ffﬁqﬁblecsﬂmw“@s anddmeit eral |y
adni ni st er edtectoinpe derdthé preparitisn aeeaBkdegthiediabys dnys soalediidng) dfiieS thedaanai ng t he
conmpound i rﬁn@ﬂlp&fbﬂe Wit megl)rﬁpourldpbﬁﬁetxﬁ\mn% 4GRS %) 6diBn Jﬁgsgr 1 mIngJalm ng

m croencapsu fe matri ces of the oun egra a such a

pol yl act i de-$6fyy %}*&?B’f‘?edlétemfﬁ%éﬁdu ﬁ’r%tea%rfmtnw‘é il 0% qger cm?fe%ﬁhopfttbf pol yrrer

and the nat umhermadeutichily goceptible udnapositfpo) JsnmBe iscaptoptad, to b evitiatie Bdpe @DMROUN

rel ease can 1Q\%ntﬁ9nt5'6ﬂé L,)@lgxple Htgn%§ 39*0 anrkglrve Q§ gegtgglpl a%c]gegt%lé/ e | ncl ude
es

pol y(orthoest and ﬁl“ n ecta atl ons are

al so prepar e&c 8trf’ferri§fb ?é % ’r?B e’i? ﬂPP“Pfh u’F‘?"HB§6‘F?§sle%‘F‘1“rﬁe’8F’@é%‘FEHSS| ons
that are corspet @Smu@aw‘iﬂhﬂ pibelyint hufferusbstan@S st 42 GAGHHRRL GR4inECIbidS206/ 006287

[00110] Corrnfaféésmtnommé olsmrapgly@ehde%xmg Iof A Pledle B &fas,%a%er pgaﬁ.{]ar ably
SuppOSI tori e mXin he conp ounds of

i nvention wi eﬁtmsy fi S%%Ia%prﬁ%’ﬂm%)ﬁ”&%) H ¥‘§ drogemphgsphate, B‘Fass“lf’bl?yfi'i"%eﬂ@ SPek as
cocoa butt erSOdﬂp@IG}ﬂ@t@wlmesa@}%ymﬂbﬁ@r sﬂaca,s uppesin griglicyax pagvingh pareideel | d at

anbi ent  t erfaRicalass e whied, ﬂoly@ik&lléﬁle-ﬁtﬁyo%%ylér@ﬂ REY Bk, a4 ﬁap%ﬁg%fs 03(1&1 5EE| t in

the rectum ease the active conp
Sol i d dosag qa"%"se 1““%8%?“%?“3‘1"%318%%}?? §‘E°L£f °gh aﬁEPﬁ%B“%‘éb‘%fﬁ*r é%‘lul%eagﬂ
pills, pomdé’ﬁrsvatlvaﬁﬂwh roedium exboxyimathyeellvloss bthy cellobsged ¢ebiulors gcetahepoazdetmdve

corrpound i's tﬂﬁlak(@dx Whit; Rel@tn; {a@aéit:lp@r@sesubmﬁrct)ooa bﬂ@@iﬂﬁ@&?&éﬁér? CIN Y oﬂ@gﬁ@pzsabl e
exci p| ent or ea%%r Lier UCFO .a sodi.um ci tr

ci um phos and/ or
a) fillers grextanaarssdlefoyer °§18&“f“8%%1 “’f’ ngf’ Fa“%f?é‘?eér’s bﬂ%
manni t ol , amtPPEee lgb’i:% OIaE@IYerhylﬁt?)’ gllmOh d%qrgsud%l cthyl akate §nd lethﬂkampt &ar; buffermg

car boxy met hyibeae|shot| 20 SR gnedhigi lhylﬁ%xﬁls :[ancgﬁlllrﬁﬁdnﬂ hydRﬁHdé‘ \alothye! dRMaF ﬁﬁég'exdfr&% t
SuUcrose, an nec Suc atin
%otof’ﬁg gaﬁh Rmée)rs soﬁJ t1011 als oho n Hﬁ‘q[spehgte %ufFCf %?iusona,ras fvg.fﬁs 8@5?% g

agents such as UM car Yarch,
al gi ni ¢ aci &mce@maawwﬂ%ch@a«th@s SOdIaﬁdPug’b@ifeFmI@arlamm gearate) as ol estcploving

retarding agenlsleSilg bgekS, cpaih@hdehts) swéejeniad) RVoREd 20 pafeRlz QbR Of&eSMER as
quaternary %HER&UXM%S CQIFBS%%Q&%S’SIR%’)&]E composition, according to the judgment of the formulator. -

[0096] In another aspect, a method for the treatment of an inflammatory disease or a disease with

an inflammatory component is provided comprising administering an effective amount of a
compound, or a pharmaceutical composition thereof to a subject in need thereof. Compounds and
compositions of the invention are inhibitors of CRTH2, and thus, without wishing to be bound by any
particular theory, the compounds and compositions are particularly useful for treating or lessening the
severity of a disease, condition, or disorder where activation of one or more of CRTH2, PGD2
(including DP activity), Th2 cells, eosinophils, and/or basophils is implicated in the disease,
condition, or disorder. When activation of one or more of CRTH2, PGD2 (including DP activity), Th2
cells, eosinophils, and/or basophils is implicated in a particular disease, condition, or disorder, the
disease, condition, or disorder may also be referred to as a “CRTH2-mediated disease” or disease

symptom. Accordingly, in another aspect, the present invention provides a method for treating or
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wetting agents such as, for exanple, cetyl alcohol and glycerol

nonost earate, h) absorbents such as kaolin and bentonite clay, and i)

| ubricants such as talc, calciumstearate, magnesium stearate, solid

pol yet hyl ene gl ycols, sodiumlauryl sulfate, and m xtures thereof. In the
case of cap¥0Res/9wabl ets and pills, the dosage form REHUSAKHNOEHPri se
buffering agents. [00112] Solid conpositions of a simlar type may al so be
enployed as fillers in soft and hard- filled gelatin capsul es using such
excipients as |lactose or m |k sugar as well as high nol ecul ar wei ght

pol yet hyl ene glycols and the |like. The solid dosage forns of tablets,
dragees, capsules, pills, and granules can be prepared mﬁth coatings and

shell's such 1§s§enﬁg' e Ee'v&rt}poq gﬁfsg&sco%&m, or Q?ord eE'eI arc] tlon o orpte 85 rﬂore g&ql}{éﬂ ng

phar maceut i C%P or mul I ona
agents and caf? @f 'édb“gl%' *tS'FV“éi) E¥nisbs P‘tslnﬁﬂliﬂﬁb h‘?ﬂfor bqﬂi@yﬂSrlein@a%d fthibe disshsev e
i ngr edi ent ( syateonl y ~or preferentiall y in a certai n part of the | nt esti nal

t t, t ti
oct. o0t 30| .11 0 ASLANEH FRRSE AR, 50 Bl CREHILTD SO ¢ ons

that can be used | nc nmeri c
conposi ti ongr Bli‘amaa“‘élf“‘rﬁl)l Bﬁcepfaylpéorn@?tlwl ig that dyevu refiécoyecidr m@tnfgrahllﬂlnmnmtmys oft and
hard-fi || ed dgekadriditeag:afith h B8 arbtBdtdMcofig6iBnt X 6thd? le§hHI SRS ot FELARER N3t K

sugar as welyl, . ah t hyl ene the |ike.
[00113] The a‘c’:rtg"?’%‘te31 co "Hg‘l&ﬁ‘g‘“"hé’g‘hbvﬂ ‘“gbgp‘Lr t S&FW‘%‘%&%&@W&F& PP wi t h
one or nore “"eft Fﬁieelﬁt’@“%smPﬁ%eédeaEbev@dmIHe s ebied. dovsagwld dienwleat dfabl et s,
dL algfaes Cﬂ.p&iﬂlﬂaﬁmtq&)j InédSasorsA Al “@ﬁ@%&n@;ﬁntﬁm coxh;fbmlmlrc@rpé%ﬁl@@ aWkdirbl tﬁ&‘&%ﬁtﬁ@gﬁ and
shel I s such a8, In tings and ot her
coati ngs. el pe & oFREUCR doe o5l I35 BB meTHar v FreneUE ool | d
dosage f or msY"PfpEs a%%crarrém%w%mmwﬁgﬁeab@radmamw¢try oat or|neeesf CBHE2,i ner t
di | uent sucHGQS(mmdmg)BEacuha):trﬁﬁs;ellsodfoslﬁdpﬁirscdﬂdba&i;bﬁlll dosage fornms may al so
conprise, a n c dditio subst ances qt her i nert
E()b@, %b@é elgt;ogffrent ?ne m?l Satoryl 1seafehlg ran (fofl(ﬁ Qﬁm@ﬁéﬁ a

di l uents, i ubri can
magnesi um st 5%‘%9@“‘8??&%’7 bé,crl &€ Aigdesed doimprunds cbirineeidicad compnsmheand astbodg fire

capsul es, t adlibet s @neipildly StfectiRandlas agc fahdiBs, MRYyiEhS s, Q&rmrtrne eﬂarri fering

composi t.TQﬁ”“gﬁ?%"’b?‘ﬁ‘“*V%%’%“' e 52 Rt PSR 5800y Eef 30 T

active ingr8 fgeﬁrf(dgymdrﬂhye Sygprip prephytewimen hperspnsitiviy respepesstdmignliqugiestepfto t he
i ntestinal penaiitn, cepiofpbhoting lilsyet stind aBerghd |ady @emdBRANGN 25 Eraml, 8s.0f Spbeddi ng

conpositi ongenmgst ARAR D& pol ymeri c substances and waxes.
[ 00114] Dos&g?ﬁ or n%ﬂcoracp%{p?%géa{!ﬁ&&g aIr]aansder mal adm nistration of a
Is

conmpound of i Froreiesi efndisepsse [With eanoinflanpestprss commamehie or whicbatls | disclotedl onss,
gel s, powdecospornar }b]lbmﬁcfbﬁt;calfcﬁxﬁ]ﬁ)ylﬁon dndiliﬂadlo'-améb&éve@@%&ﬁbﬁéu}arﬂ}ﬁecn@&ﬁdldé@
conponent | &te@aqm]tﬁ eqﬂ%{?ﬂ%h’ §0Rv%1r(la ke g?% sluc | QMR ve cohth U(Jf}g?hr %%get ; Cgs bg

acceptable carrier an 'servatives

required. CpHiehdiens dlortmlﬁﬂrsalrlr, Ghteritisggntepppasiysassogipiefl witheseronpediys atiraathits o

cont enpl at edicasoiieiongeolMgtdoua chiltie, sappmilof ga'&tl‘bbrﬁenh@v&nbdu@ﬂtas Mﬂﬂlﬂg' epal |y, the
present i NY&OLLQR o,mlqua se of tr r pat.ches, which have
t he added rajlﬁévanta b, pr O\I[;iﬁcf%sm;Il ok ‘?d’fﬁrdeﬁ gqﬁ?ré\?“egggoﬁ’s‘)ém&ﬁ%%ﬁfﬂd to the
body. Such WUB¥&4 aF’t? ms can be made by di ssol vi ng or

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

N

multiple sclerosis, systemic lupus erythematosus, myasthenia gravis, juvenile onset diabetes,
glomerulonephritis and other nephritides, autoimmune thyroiditis, Behcet's disease and graft rejection
(including allograft rejection or graft-versus-host disease). The inflammatory component of these
disorders is believed to be mediated, at least in part, by CRTH2.

[00101] Diseases-characterized by repurfusion have an inflammatory component that is believed
to be mediated, at least in part by, by CRTH?2. Examples include stroke, cardiac ischemia, and the
like. The disclosed compounds and compositions also can be used to treat these disorders.

[00102]  Other diseases and conditions with an inflammatory component believed to be mediated

by CRTH2 include mastitis (mammary gland), vaginitis, cholecystitis, cholangitis or pericholangitis
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di spensing the conpound in the proper nmedium Absorption enhancers can al so
be used to increase the flux of the conmpound across the skin. The rate can
be controlled by either providing a rate controlling nmenbrane or by

di spersing the conmpound in a polyner matrix or gel. [00115] It wll also be
appr eci at edWoRens/0916& conpounds and pharnaceuti cal |y ace€pusioha006287
conpositions of the present invention can be enployed in conbination
therapies, that is, the conmpounds and pharnaceutically acceptable
conpositions can be adm nistered concurrently with, prior to, or
subsequent to, one or nore other desired therapeutics or nedical

procedures. The particular conbination of therapies (t herapeutics or
procedures) | o} eqgi_nen t ake j nto account
conpatlbllltgﬂa&ﬁﬁhgydgg?@ggq?%ergkgu‘mes LR Bpme ? @Bﬂ?é@mﬁﬁd WE desired
t her apeuti c gq;‘f’“@’é‘f’rytdﬁeaﬁeé ot prevdigh feFltlt infnpepstitigf fehwsteucappm%iltat ledk disats t he

t her api es ernpinyeg, ﬁﬁyﬂﬁchmﬁmayﬁ&nd@%km@ﬂaﬁ&%ﬁﬁbw$QMm&ﬂﬁi%%HﬁsQ&%ﬂ&der (for

exanpl e, an ,, dmi ni st er ed cur.rent

anot her age I'?t Bﬁggﬁe%é %gdn?o%g%%}%ns@x}( n]'aanetanogbtllg, a§en dgFasets ﬁ%‘{}%ﬁ}ogléc% 8&%

di fferent efdfséaéffs§r copditiqgs withoipfpmmetory Gpmpapgpts adiisl frs emeadable ot ts)tmendaccordiegioher ei n,
addi ti onal toegwodpdisttosed &@Gﬂinﬁlu&m{/zﬁdﬂht&r @.21) QletFBilzinY, cu@ﬁ@%sma% 8y Rferkiyilyr €at or

prevent & pakkhiih] b3 OLoandl Ui ALe LNOM a5, BDRTORTLAt e for

the disease, or con vdm8 pounds
of the i nveRPYBYPsES fermatargosis), QWWP%@éWwHﬁWG@GWﬁFWm madlitusni t h one or nore

addi tional téMaN3pent b Q)r@@@dﬂeﬁ]bodﬁﬁbﬁth tli%smvetnhk%oﬂmﬂek 'an§eﬂlcfd3ofagéa

bronchodi | a ; i eroi ds, i st am ne ic agent s,
i munosuppr Tég'fé;? \Sllg Q(gr{u; t(l\‘B% t’m ef? tive );xm unES Btg I‘ Ic%npg\ung ?:Rengrg%go Laeld(%?dsﬁlhséts ,

net hyl pr edm@’i‘i?fd‘h@fmbﬂé‘l”ﬁ*ﬁ}f%sut’leﬂglneeda@reehocort| cotropic hor none (ACTH)),
cyt oki nes ( §00404] |mee61ﬁ;fbﬁxml§1&1d(c6}n;9smon§ E&%x@ﬁméi%the'nl:&léd &@%Lre&ﬁﬂn%ﬁ%n'rﬁa?e

[00117] Theyanmiy tional erapeut i a sent 1n t he
conposi ti ons of ﬂtfrggl n |aomr(1m"t a’“'lg] Uo° fn‘?ﬁlf“ 'E f?f vea fPB IHRInE KAt woul d

normal |y bemgéfm‘%‘?r%ti’é“ra@d"f aﬂefac ewdiions Tth exact congt resumqag willt Yagst frérn eubgprait i C

taﬁent ast t heubpey) ?ewﬂmg %ﬁgﬁgﬁaaies af¥, Qﬁdgﬁeagfl%oﬂdhﬁn 3R Qbjelf th@qg"m}it}' opatk f
erapeut i c;agent en i.scl o ons Wi range from

about 50%t0 100% inﬂmh a e ﬁ'? n%)e?/ori;a ]Immsuilf"esa%‘ﬁgg%ﬁ ¢ 6HPeSIdt Pofte

conpri si ng PREHofeRtlerahly fP‘ﬁeﬂaEﬁﬁ lnﬂo%ahee‘rnaée'mtfweah bfedmipisirajion @d @niformiey f WO

2006/ 091674dd9@$/me%eeioe%Bagaumt[f&aias&]seﬂaaan e&amwa@acaq;; dlgc?étesmh Br&gk i on or

phar maceut i th'f!}obrYat ﬁﬁe‘)ﬁaﬁ‘éﬁ f b8 9%851 Wl;l b, ndtersto%ﬁ]i, lgogravegsl-éi E‘eetgtal @ﬁ%{lﬁg%g)r por at ed

into conposltions for coat 1 ng I nplan
prost heses, P&FEPPYnE ¢ CWPW&S Of\?ﬁé’@t%ﬁnfalﬁveg@amlbbe dedideth bsthasigndimtpheicen s .
Accordi ngl leﬂmhée SeopeS effsbunidiveaiodl jj@Bment. 1 The SpRAEINEfectHs RES tlevel' ff?i@ln&I PR Hcudr

conposi ti ony4iQk o&%&émﬁ‘%ﬂ%@pe d@kx@p{gaﬁggﬁf fglc(?\{%g udmggB fi Isosr er eglpag%gd of the

pr esent inventjo ESCI‘I ener I'n C
subcl asses TEFE] eadffafdaf the, afr“?“fyaf ﬂ?LfPﬁtC%i’BlcemHOmd %Jarqdnrge spaql’@: Gorppésition abl e
devi ce. | n sploydd; iaﬂ@b fredy veedehie goheral hénih, Rexasedidt of tﬁl:\:iﬁMt &E\nmé SFQIHGS SN

i npl ant abl eroklei -8 QinEOREE haMel bt o ' hLshi of the
present i vention escr i bed re(eEisr}Ier a {’/é&gcom@o SRR R %]eggrée‘m Ogﬂgd

subcl asses eat?“@'?tocpmga g i CB’H?I?aF%PrO" §?j’i‘ctda‘l‘51ﬂ &ith &g specific compound employed, and like

factors well known in the medical arts. The term “patient”, as used herein, means an animal,

:‘n-’

preferably a mammal, and most preferably a human.

[00105] The pharmaceutically acceptable compositions of this invention can be administered to
humans and other animals orally, rectally, parenterally, intracisternaily, intravaginally,
intraperitoneally, topically (as by powders, ointments, or drops), bucally, as an oral 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 to about 50 mg/kg and preferably from about 1 mg/kg to about 25 mg/kg, of subject body

weight per day, one or more times a day, to obtain the desired therapeutic effect.
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coating said inplantable device. [00119] Another aspect of the invention
relates to inhibiting CRTH2 activity in a biological sanple or a patient,
whi ch net hod conprises admi nistering to the patient, or contacting said
bi ol ogi cal sanple with a conpound of formula | or a conposition conprising
sai d conpouW@.200p9&1674 er m " bi ol ogi cal sanple", as used REFEBI06/G0HSI udes,
without Iimtation, cell cultures or extracts thereof; biopsied materi al
obt ai ned froma manmal or extracts thereof; and bl ood, saliva, urine,
feces, senmen, tears, or other body fluids or extracts thereof. [00120]
I nhibition of CRTH2 activity in a biological sanple is useful for a variety
of purposes that are known to one of skill in the art. Exanples of such
ansf usi on

pur poses inc are not limted to, blood, t _—
organ-transp@gﬁftﬁ%tﬁg‘ﬁld Bwaeogygh(”s%%cF%%WQ%W3r§8$¥’QdeBiHFoﬁFﬁglmassays.

68 WD 2006/ ORETReEuoay/a9sp BGOSR S TorofEXIRRR), MENTALSIPROCEDYRES] 0812 1]

General . Al | addi@ab the Bivd daMEudds ek 1RhiH 1S8R Tbrint MG HRAVRHE (ﬁlu&%rcgmrlgﬁﬁ)f fRegred
recel ve

under a nitr; nosphere, Reagent s re d as | from

commer ci al §8%E?F§§%aﬁ%ﬁgggm%T%%?aﬁ%%”ﬁ%@gﬁFaiammNWﬁﬂﬂﬁF§mW§P35?ﬁ%ﬁrded

usi ng the BﬁﬂﬂEFR%W%FQBWMéW&m30@WNHMm@mHWWMN$@mnwsnﬂzéqMﬂﬁpamlmmmhm,Bruker

B ACS0. AUt ordBip ol 13 Sy end gl dfbto Mk 3 kiR, chith 2 TBdodhs and
inal co : yrifie , sh chr ogr usi ng one o e

fol I owi ngr?gcg{a’r Rt olie, &ior ““%feé%’“a"éés)ng?%ﬁgnﬁ%ﬁ%%‘é{%@@“%‘ﬂa%”ket TP &R5o5r

equi pped wi t3d Bitritesters pfjsopitiv ehd| reixtererctharted Bexidesl iner] @ifugifs, Gaotat dogmitiosdul e. 2.

Bi ot age 12- chausvahciiQladuvkié fubios vefin hts, ChugHink RREMspWalnh agen&Udtkteding PUNP

Modul e and 41&¥?% I nodul e. 3. 1 SCO conbi -fl ash chr omat ogr aphy
instrument. LGN é@%@%@ﬁégﬁg?e obtai ned using a McroMass PlatformLC

(Phenonenx ¢180EL| tpsteblsprergioon for eBORY, sBrilvnjecigjeiiqppethr wietgoss s@pérsion 215
A Sl e i O St
i et a 0 cetonitrile) 5.0 % i um acet ate
0.1 The gr aﬁ%ﬁﬁ‘% %‘F’g{;'aﬁe_es‘%‘%n‘f“aﬁef\ar‘?slé %ep(é‘ﬁ%?‘i“i 3 i"c‘?h22 Sfprae i W‘?‘m"?’m n)
2.500 Stop TisREsiPHPFERIsign @ apjoptaxig\pyraesally/adersabl dilveRroe sgvente for MamplPragssur e

(bar) 0 0. 0Boi@onGh §3-Butfledbl.Qurkbng 48 QM velBid 2 E3RME Biatl( BB eADGyed Q0 0.0
1900 9.0 055 ol Ul 1 ARLAES b B s B 00 2 0.0
400 LC- M5 datgonretienakeepioyelds fissiver ot syeperdmgmodiin Arrtbiepusoss- 2y bad dired oilret hod
unl ess ot heraits emplgled ticludifgyndelicOd6/ & AR deAdd G 4dda30) Qe QOB ARBK 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 water or other sterile injectable medium

prior to use.

[00109] In order to prolong the effect of a compound of the present invention, it is often desirable

to slow-the absorption of the compound from subcutaneous or intramuscular injection. This may be

accomplished by the use of a liquid suspension of crystalline or amorphous material with poor water

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

tum, may depend upon crystal size and crystalline form. Alternatively, delayed absorption of a

- parenterally administered compound form is accomplished by dissolving or suspending the compound

in an oil vehicle. Injectable depot forms are made by forming microencapsule matrices of the

compound in biodegradable polymers such as polylactide-polyglycolide. Depending upon the ratio of

compound to- polymer and the nature of the particular polymer employed, the rate of compound

release can be controlled. Examples of other biodegradable polymers include poly(orthoesters) and

poly(anhydrides). Depot injectable formulations are also prepared by entrapping the compound in

liposomes or microemulsions that are compatible with body tissues.




[ 00122] Synt hesis of

()-cis-2-methyl -1, 2,3, 4-tetrahydro-qui nol i ne-4-carboxylic acid nethyl

ester [00123] Schene 1 OH Ove K2CO3, KI, 18-c-6 SOCI2, MeOH CHCN, 70 C O
N2 NO- O CkJIM A1 0C0G,, ,,,.,O M H2 (g), PA/ICQEOH E\ M O
CO Me NO2WHI200802162 3 [ 00124] A round bottom fl ask w poT/smoeiosas7 stirrer
was charged with (2-nitro-phenyl)-acetic acid (10.0 g, 55.0 mml) and

met hanol (70 nlL) under an argon atnosphere. To the resulting yellow
solution at roomtenperature was added thionyl chloride (12.1 nlL, 166 mmol)
dropwi se via addition funnel (Note: Reaction is very exothermc). The
resulting reaction mxture was stirred at room tenperature for 12-18 hours

and concentr | vacuo t.o afford, 13.3 of crude (2-nitro-phenyl)-
acetic acid @eﬁ%{u OupasiHons for Fegtalgr pginal aSF‘in%“af‘H‘P ¥e prefPratly syppogifesesdish el rect | y

in subs equen*te nrepared bbomsmg tfeQOBRE]ds Af thivrizentive okth FotbIE ndiairitatig éxb@sdfs with
magneti c St idakiGl sWBSs é‘ob@ﬁﬂﬁ’e@' lett,t}t&le %IQL%] &Qa s} Jltgrg VBQ%H]%A % %‘f’gta CI d
nat

nmet hyl ester (7. Assi um ¢

18- crown-6 frép %‘é’(’f l% hquéﬁlrf‘él b‘ﬁ%t“?ﬁ’%‘iﬂ AT obsdere ot Bobe gy ﬁrd\@gmagﬁavgy g‘tﬁ‘n

at nosphere. f@@ﬁsfttl‘\@%ﬁ\leamowds added acetonitrile (80 nL) and the m xture
heated at 7Q06i1i]0r S&ﬂedoﬁgé%rms-g& ol'amgdn{l %tholn?rggﬁ\%ﬁaﬂsgps ?aglets d)ms 04’0\9 e(r:set %28 (3.50

m., 44.0 2 ?t e reaction stirre

hours. The & @gﬁst b ichadidedaee dorpy theoptive empRmd i rr@e%werh faf feps oar mPlhr ough a
pad of cel i trbarmFheicylieesbrtablagreipient dr batieesudas seRCEteronlieatvin physpimand/@ af f ord
9.64 g of Crayﬂﬁrsr@-&)@h&e?sl suchpy{ta'{[réhlescﬂgt € ng\ldjé’i glﬁéo@es H}angcﬁr 85’?1 ?c%mg %Elymc{eo 40%

et hyl acet ate, %‘egxanes el uent) ) 4- oxo-

. pent anoi ¢ aci 8’*’ PRpplescE ‘B‘?m?f@ﬁ?%ul°si é@i%]gelﬂm Maylw%lféwef Fqﬁ@r@, Wdt h
magnet i ¢ st iapaciarc) ivasctaisandgyedzinebhd) Zisih2gming b@nto henaslajar e ayaliupeabangi ¢ aci d
net hyI est epothd of fpiBoa sthidh Jalgmf@elc):l AR Qﬂ:laéég i Sdifh QQ'QOQILI:B (e? Qoltm'n) reta;lc_l%gt he

reacti on was
agents such as paraffin, f) absorption accelerators such as quaternary ammonium compounds, g)

wetting agents such as, for example, cetyl alcohol and glycerol monostearate, h) absorbents such as
kaolin and bentonite clay, and i) lubricants such as talc, calcium stearate, magnesium 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 of tablets, dragees, capsules, pills, and
granules can be prepared with coatings and shells such as enteric coatings and other coatings well
known in the pharmaceutical formulating art. They may optionally 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 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 polethylene glycols and the like.

[00113] The active compounds can also be in micro-encapsulated form with one or more
excipients as noted above. The solid dosage forms of tablets, dragees, capsules, pills, and granules can
be prepared with coatings and shells such as enteric coatings, release controlling coatings and other
coatings well known in the pharmacentical formulating art. In such solid dosage forms the active
compound may be admixed with at least one inert diluent such as sucrose, lactose or starch. Such -
dosage forms may also comprise, as is normal practice, additional substances other than inert diluents,
e.g., tableting lubricants and other tableting aids such a magnesium stearate and microcrystalline
cellulose. In the case of capsules, tablets and pills, the dosage forms may also comprise buffering

agents. They may optionally contain opacifying agents and can also be of a composition that they
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added 10% pal | adi um on carbon (0.948 g, 20% by wei ght) and the reaction
stirred at room tenperature under a hydrogen gas atnosphere (balloon) for
18-20 hours. The reaction was filtered through a pad of celite and the
celite pad washed with warm ethanol. The conbined filtrates were
concent r at eWoi2po6ipgisto to afford an of f-white col ored seCras2oddnos2smat eri al
was purified via Isco flash system (0-20% ethyl acetate / hexanes) to
yield 2.64 g of cis-2-nmethyl-1, 2,3, 4-tetrahydro-quinoline-4- carboxylic
acid nethyl ester as a white solid (68%. "HNW (CDC13) S 1.23 (3H, d),
1.95 (1H, dd), 70 WO 2006/091674 PCT/ US2006/ 006287 2.10 - 2.18 (1H, m,
3.34 - 3.46 (1H, n) 3.74 (3H, s), 3.94 (1H, dd) 6.51 (1H, dd), 6.60 -

51, hahboc yRdidlc Mg, My {2

MeOH THF  CCORtionaliye i PrgiEd mangeqpByapplhy of %edﬂnﬂcomgtmﬁs hatCle bé&tisedEinclu@®@ OH HN O
NOod \ o\ Ipolymem/sﬁbsdhdaeanhxlwxlé@ +' "N "M NMEDOI j O 0CF3 CF3 CF3
A-5 6 A6

()-trans- 2- %%? Pogge PRSr Tt RS Ay fer By FdRjuption obe epmpond pfthi b Ui nol i n
e-4- car boxylml‘tfl‘3 alpfmgnt§, pasteh [, ptiven g1y, petday ) solativing @pr{y6 Jinhp1B1o3 Pdtchés. Tizund
bottom fl as kacWetcb}nﬂﬁﬁf]ﬁtadnﬁxeS tuhdes s?e?xle‘é@ﬁltlgln%xtg%‘;hé%l}cgmgéllgacge 458 Q&in a?: 3 4

t et rahydr o- UIQ% i,ne-4-car %|IC ac ﬁ ester
net hyl ene ch 4 Pregp NS ?fL%)’ &P BeHI o p*é}ta%%ﬁﬁf’?é‘}a%m’ Taﬁtirﬁpst #d e3r‘eeact i on

was added 4- ‘iffrPF Plle t&b? earismhipted fyeheing yithic ke oeapel ef thi§ QvéilionriAddidonQ, mmaxleéentand
N, N-di i sopr apyhih bysteplatind ube &Qrattliormf ﬁ&m&) have tnceadaeqqa:\yaﬁt%g ddu%t Irred
erre

at roomte re.for .18-20 hour,s. h eaction was tran to a
separ at or ym%g&l%ﬁi% & elivery of a compound to the ‘body. Sucﬁ dosage forms can be made by dissolving or

dispensing the compound in the proper medium. Absorption 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 matrix or gel.
[00115] It will also be appreciated that the compounds 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 therapeutics or medical procedures. The
particular combination of therapies (therapeutics or procedures) 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 achieve
a desired effect for the same disorder (for example, an inventive 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 therapeutic agents which are normally
administered to treat or prevent a particular disease, or condition, are known as "appropriate for the
disease, or condition, being treated".
[00116] For example, compounds of the invention can also be administered in combination with
one or more additional therapeutic agents, such as, theophylline, B-adrenergic bronchodilators,
corticosteroids, antihistamines, antiallergic agents, immunosuppressive agents (e.g., cyclosporin A,
FK-506, prednisone, methylprednisolone), hormones (e.g., adrenocorticotropic hormone (ACTH)),
cytokines (e.g., interferons (e.g., IFNB-1a, IFNS-1b)) and the like.
[00117]  The amount of additional therapeutic agent present in the compositions of this invention
will be no more than the amount that would normally be administered in a composition comprising
that therapeutic agent as the only active agent. Preferably the amount of additional therapeutic agent
in the presently disclosed compositions will range from about 50% to 100% of the amount normally

present in a composition comprising that agent as the only therapeutically active agent.
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containing a saturated sodi um bi carbonate solution (15 nL), then diluted
with nmethylene chloride (15 nL) and shaken vigorously. The resulting
organi c | ayer was separated, washed with brine (1 x 20 nlL), dried over
magnesi um sul fate, and filtered. The filtrate was concentrated in vacua to
afford an woasmgewsessi due (1.359 g). The residue was pecrivsma/oosm7fl ash
chromat ography (20 % ethyl acetate / hexanes eluent) to yield
cis-2-methyl-1-(4-trifluoronethyl-benzoyl)-1, 2, 3, 4-tetrahydro-qui nol i ne-4-
carboxylic acid nmethyl ester as a tan-colored solid (990 ng, 97% . [00131]
A round bottomflask wth magnetic stirrer was charged with
cis-2-nmethyl-I-(4-

trifluoronet enzo -tetrahy |noI|ne 4-carboxylic acid
met hyl est er[hﬁglgg e yQ?)p %‘6‘53 WT jpvenpon, °étpg 8’!“& ASSFPIAPIE FOPORigNS theisott he
reaction wasm"é(d%&eamwomed @re ofmpbsitions lﬁrmchgtmlg doilabeble TkBical Mgyiced,. sdch #NOI ) i n
water (10 m-}iosthés@si h@ﬂm vzmés W%Em%%ts Qtéan mlathetygeAcrc&ﬁﬁél)! 91@ [p}@@eﬁt_rﬁ\;eﬁ to {1 ed at

e

room tenperature ras or. . é}d 'lf?i er an ar %on at nosp réaction
was transferr e8 RecBugs atc8?’§/°sm? heertng ARy P REahl fexiy ‘iﬁ’glf’ré*d‘gtaéc’nzmwda

addi tion of & I‘herPSFéhﬂb@Yﬁnmnlas dagibell gy mbove,Lan@ inveissee xidrsaigtages hatenhand at hy|
acetate (3 Xzarﬁé sliﬁta))le@&dcoﬁdﬂ SO THMNEHle Btk rine (1
X 50 m), drj ?’g o of Fﬁ\o‘%ﬁ g/ 091674 CT/ Usggtéég?%%%é%%&c%@g:}%gw%seeg?oﬁm

sul fate, and TiTterag™ éievfclelcf”‘}tegtvﬁ Ve mRSTER FAMPES NS forrPeat ot Bresyitel d

2- et hyl - | - (llzy_ﬁntlon as described generally above, and in classes and subclasses herein, and a carrier suitable for
trifluor orretcbdﬁhgdaﬁni@aﬁ{ameaevge 3, 4-tetrahydro-qui noline-4-carboxylic acid

(m xture of [6d1§9]a“£{ tthr ans 1s as_an off-white solid (912 ng, 97%.
The mi xture ‘was used W fRELP %ﬁr"ﬁ"? HEbeash Hh‘blg%g%%?ﬁm@é%étbf%@ [ 00132]
A round bot s¥wplef prax Ratightt Whichagethdd] @mptiser pdninistamg cma:regﬁﬁhnwot lonBrctirigtshi| - | - (4-

tr | f | uor Onenbhy)km@%&Wlﬂl aJeorgpognd‘lo'ftf&ﬁqEI@b&dJ &)m hlglpu 11} )usné Sglﬁr W%ldl 'ﬁl.eac' d

(886 ny, N ous fo the Teactlon was
added N- et h E?m%?# SHEN 1*‘?%58 ’“4% 4‘&“‘}"“@‘3’“‘“ cultprgy or gifiacs thjeoDOl (833

nmg, 4.34 m%]oysledjlfﬁfénql eliainel Gom mswsfﬂ or exegbts alterepi oxhbloed paiva ninke Hecen gb@kn, an
argon at m)sMeroeotﬁdabodinﬁmé’&rB@h&s&herelhe reaction was poured into a 1:1
m'xture of /b]H1 0?8 ,HgL%\%and xtracted with ethyl acetate (3 x 35

The co d exl % SRR IOFROIPRigE! Pl 13ipsty &t a papiety ofpyrppses thalr | e

over rragnesPIEiW% Itqfalt:efskiélnldtmm Ewyrplds of Fimd phrpdstsriaduge, hetaremoriognd tola@d i n
vacuo to  afrfneffonforkn GWRpIRSib I biSlo i via silica gel
chr omat ogr aphy (hexgabﬁes }) et hy %%25?;{1{28)%8&4% M@&gﬂ%‘&flgs%agﬂs 2-methyl -1-(4
trifluoromethyl-benzoyl) 1,2,3,4 tetrahydro qui noline-4- carboxylic acid
(4-chl or o- phenyl ) - et hyl -am' de (39%9. "H-NWR (CDC13) S: 1.02 (d, 3H),1.12
(t, 3H, 1.64 - 1.74 (m 1H), 2.49 - 2.58 (m 111), 3.59 - 3.72 (m 1H),
3.77 - 3.90 (m 2H), 5.03 - 5.14 (m 1H, 6.35 - 6.41 (in, 1H, 6.74 -
6.84 (m 2H), 6.89 - 6.95 (m 1H), 7.17 - 7.25 (m 2H), 7.44 - 7.52 (m
2H), 7.63 - 7.69 (m 2H). M5 mz: 501 (M+1l). [00133] Ceneral Procedure B
[ 00134] Schene 3
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o O zZ~"Owe Cl OyOWe (~ UCH (aq) Owe MO/ THF (~ON "' Me iPr2Net, CH2Cl 2
MN""Me HO A-3 A7 OV Et Et OOHON QI \ 1. (COCl)2 DWW/ CH2Cl 2 \ CON
N M 2. iPr2NEt, CH2CI2 N""Me ""Me EENO OHOO Ow Ow O A8 7 A9
72 WD 2006/ 091674 PCT/ US2006/ 006287 [ 00135]

() -trans-| -yo2pdsiodioxy - benzoyl ) - 2- net hyl - 1, 2, 3, 4-t et r ahydrawszpoé/ovedsy ne- 4- car b
oxylic acid benzyl-ethyl-amde (7) [00136] A round bottomflask with
magnetic stirrer was charged with cis-2-nethyl-1, 2, 3, 4-

t et rahydr o- qui nol i ne-4-carboxylic acid nmethyl ester (5.42 g, 26 nmol) in

di chl oronet hane (100 nL) wunder an argon atnosphere at roomtenperature. To
the reaction was added N, N- diisopropylethylamne (11.8 nL, 68 mmol),

fol |l owed by p-anisoyl chlorid %%The reaction was stirred
at roomtenperature for 18-20 o saturated sodi um

bi car bonat e 091230 rfeperaldiAllugactipnyintolving jaic-kengitive e geh@ mere p&frined ipdeandrogéa k en

vi gorously. aTrh@pHe@S RE&&Mer&fs&@@l‘e@mJe@ﬁ@tﬁ c&ﬁ%rcﬁ?ﬁﬁﬁl@ﬁ%%gess g\ﬁé\%ﬁeq]o@t‘@{ bri ne

(1 x 100 ni) rd!ate overdgug g} émksu fate ered |trate was
concentrat ed TH GACTHS TS FBE Fe Brkei {IipSpiald SR ME/pirm Bitumest SENPPESHtN ) was
added t o t heBipkss |Bd%@6%mi’dt0t Mphesuthblmanv\ﬁmtlﬂﬂs dlstrughewa s neabedieted @d fnhia
suction fil tdombdugdd W afrfngs gy Ghsh cilxromatography usm one of the ﬁollowmg instruments:

(4- met hoxy Qy, ro- qui nol 1 ne-"4-car oxyllc acid
met hyl est ePﬁq%g é‘zf}‘a““el 63??0% H[%ﬁ‘ °f}°r PBi‘fn 3SR PR MRdul ¢ the @get i ¢
stirrer was @ éﬁgédgwmdhled SBiotdge-1-dhapnet Qo Y Vsl Ollefter equipped with a Quad 3

2-met hyl - 1, ZRodp 44d0@4 Erfﬂhi}/@fa@ﬁ‘ﬂjflhﬂ% ln9<ﬁ|1e4'3cﬁ‘>b6%¥inlfﬁshac‘ﬁ}091a£§£ Wlnstﬁﬁx&rﬁ'r (3.00
g, 8.8 mml);dn tetr ereactlon was

u
added a sol Ut ons'p(%@é e eﬁ?‘ﬁﬁ%%‘gf&% ?)éf(‘jcé‘g&afsf% éfbl‘c%“mﬁ?%lc)lg PP Rat BiFop24 nl)
fol | oned by MWWGWI{P&WW)&IS@H@ YieadHinder. Saslag LCMS@nditions owTollovsnper at ur e
for 18-20 hours under an argon atnosphere. The reaction was transferred to
a separatory

4 % A (Water) 95.0 HP1100 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 0.0 2500 400
Max Pressure (bar) 400 200 00 1000 00 0.0 2500 400
Oven Temperature Left(°C) 10.0 3.00 00 1000 0.0 0.0 2500 400
Oven Temperature Right(°C) 10.0 305 950 50 00 0.0 2000 400

LC-MS data were acquired using the “Ammonium acetate-standard” method unless otherwise noted.
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funnel and the pH adjusted to 2 via addition of 1N hydrochloric acid. The
m xture was extracted with ethyl acetate (3 x 35 nL) and the conbi ned
extractions were washed with brine (1 x 50 nL), dried over nagnhesium
sulfate, and filtered. The filtrate was concentrated in vacuo and di et hyl
ether (50 WORoaéet to the resulting residue. The preecpus@aemésol i d was
collected via suction filtration to afford

1- (4- et hoxy- benzoyl ) - 2-net hyl -1, 2, 3, 4-t etrahydr o- qui nol i ne- 4- car boxyl i c
acid as a mxture of cis and trans-isonmers (2.71 g, 959 . 1H NWVR (d6-DVSO
8: 1.22 (d, 31-1), 1.63 (ddd, 1H), 2.94 (ddd, 1H), 3.76 (s, 3H), 3.89 (dd,
1H), 4.83 - 4.91 (m 1H), 6. 51 (d, 1H, 6.72 - 6.76 (m 2H), 6.95 (ddd,

1H, 7.11 ( 7. 26 M5 iz 326 (M+l). [00138]
1- (4- Met hoxy- gl ]} yTthesis o ‘I)lf/’f 23 eé‘n%] 251 ‘%%??‘5?‘1‘3?&?‘6‘0‘&1’6141’?6@“@“ add meBExyl i c
acid (2.00 ¢ster 6. 15 rnnol ) was suspended in methyl ene chloride (50 nL). One
drop of di mgbénesf osemmt fle was added, followed by oxalyl chloride (1.56 g,
1.07 m., 12.3 mmol). The suspen5| on becane hom)geneous on stirring. After
2 hours, the yellow s Hngiss, GG en e dghastefiiited pressure and
azeotroped wi th tol ue TOo a~sotruttol resu+—t—1-ﬁg~am d chloride (120
ng, 349 mmol) in nethyl elfe chlori de (1 rrLj" Anas adﬂeﬁ di i sopropyl et hyl am ne
(451 uL, 0.349 mol), followed by ethyl-benzyl-an- i i Ne (71 mg, 77 ulL,
0.523 nmmol ). The m xture As shaken overni ght,_af, room tenperature. Upon
conpl etion, the reaction ﬁedl | ute@, rakct h et h?T acetate, washed with
saturated sodi um bi carbo ne, dried over sodium
sulfate, filtered and Entrated to aff nEhg, crude am de. Purification
by silica gel chromatograghy (elution with a Wexane / ethyl acetate 73 WD
2006/ 091674 PCT/ US2006/ 08&287 gr adi ent) affoxaded pure
()-trans-1I-(4-nmet hoxy-benzoyl)-2-nmethyl -1, 2,3, 4-tetrahydro-qui nol i ne-4-
car boxylic f()% benzyl et hyl -am de (53 ng, 34% "HNWR (CDC13) S 0.98 (d,
1.13 ({O01&l) A ropndhetiqrpifiagk with maenetip stisr g diehreed wifh (23it@henylBacR agid  8H) |
ng)B '7 5913(1(?)461&853 1‘2‘9 mmol) 4l r(lc%andlki)o, uZ&’er 2n @g&‘latrﬁd!bhere‘lhbo L{léllegreéﬁn &o ‘9(230(12]9]
soluti
()-trans-1- 8,4- Net %&;%Egﬁtg%y% ad edthl?nﬁl ﬁ%mjfde%r%l %ﬁﬁg‘ﬁﬂ‘ﬂ‘?ﬂiféﬁ’l’ lséu‘iaﬁ fi°%he- 4- car b
oxylic aci 0% A Reeckqnis vem cehisrhe) 'lb?leeﬁytin)z-rmtmem(ctﬂr): Y20 k@ pt room
()-trans- |-(empmxrmxymammyﬁd)coacememwm&wzo afoﬂrtsestg@hme% ﬁtHb ﬂﬁh;ﬁl}ne 4-carb

l [+ ta ] e S &, t Sl aeh SE Ccily m l
OIS, gl T B O o Bl S 1o

general pr O@ﬁ E
for ethyl- dhifrre: nec}fﬁ@“‘%‘?"lﬁ@f@ flgsk (with rregobitperdy ey d?;lrlg9¢ WPith crude (2-nitro-
met hyl - 1, 2, Sedd)taatic aﬂwﬁéﬂ@i Epttk (VOB IgNEF-0AmGa, b@éééﬁldx Gartdfdtdl(46.1 ¢, 33.3 mmol), 18-

et hyl - (4-trifJu BEY-! as, 1sol at ed m xture of cis
andyt r<(51ns |éswneUér)(sO%§@u)’rl p?:tgs%ila;é gdvalagb E?%L nder ef"de™ SmofpgifﬁsT‘ithfﬁ[asﬁé’faﬁoxy-

benzoyl ) - 2- eﬁﬁ%“’mi“l?(s% mk) g the ARyFee beaawtﬁa r¢ feeong howr Beoshy fehationmeds ddded
(it 2? : (4- g L;t;fotoa@mmxsmyt pitvenydl) and &@irdaion sielNMR0 CEREERSNre0a 00898 h&& 3(H)
t,
6H) . 5. 06 ) e n;laCZhZ)% was Joﬁl)zg tc( Lr&m eratﬁri“?a%éﬁltegd Aou%ﬁ”é p@{%f’ ﬁf’te 5'%_86 resyltla%_ (d,
2H), 7.51 (&tlate2 ms co?ca?ﬁ;ated(za vacztp_bto affped (P64 - g gjgcpuc{eWatenal Purlflcatlon via flash
chromatography (0-40% ethyl acetate / hexanes eluent) yielded 4.74 g of 2-(2-nitro-phenyl)-4-oxo-
_pentanoic acid méthyl ester (51%).

[00126] A round bottom flask with magnetic stirrer was charged with 2-(2-nitro-phenyl)-4-oxo-
pentanoic acid methyl ester (4.74 g, 19.1 mmol) and anhydrous ethanol {50 mL). To the reaction was:
added 10% palladium on carbon (0.948 g, 20% by weight) and the reaction stirred at room
temperature under a hydrogen gas atmosphere (balloon) for 18-20 hours. The reaction was filtered
through a pad of celite and the celite pad washed with warm ethanol. The combined filtrates were
concentrated in vacuo to afford an off-white colored solid. This material was purified via Isco flash
system (0-20% ethyl acetate / hexanes) to yield 2.64 g of cis-2-methyl-1,2,3 4-tetrahydro-quinoline-4-
carboxylic acid methyl ester as a white solid (68%). "H-NMR (CDClL) 6: 1.23 (3H, d), 1.95 (1H, dd),
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[00141]
()-traits-1-[2-(4-Methoxy-phenyl)-acetyl]-2-nmethyl-1, 2,3, 4-tetrahydro-qui no
| i ne-4- carboxylic acid (4-chloro-phenyl)-ethyl-amde (2) [00142]
()-trans-1I-[2-(4-Met hoxy-phenyl)-acetyl]-2-nmethyl-1, 2,3, 4-tetrahydro-quinol
i ne-4- car bgRyd6e91aTH d (4-chl oro- phenyl ) - et hyl - am de waeT/wazbes/d06dsl owi ng
general procedure A substituting 4-methoxyphenylacetyl chloride for
4-trifluoronethyl -benzoyl chloride. The crude 1-[2-(4-nethoxy-
phenyl)-acetyl]-2-nethyl -1, 2, 3, 4-tetrahydro-qui nol i ne-4-carboxylic acid
(4-chl oro-phenyl )-ethyl- am de was isolated as a m xture of cis and trans
isonmers. Purification by flash chromatography (dichloronethane [/ met hanol

radi ent: t t hox -

gcetyl] 2- rre]}q? Fqiagj 2 #‘{ %%Zﬁ?/%%)os %@i&r%%‘éﬂg dﬂ)a?f)]o(ﬁ%/qd&é?: 7 (14,

(4- chl or o- pﬁ@rgjl%)j@%ﬁﬁlm)amsdﬁz 2060). ' H- NMR (CDCL3) S: 0.96 (d, 3H), 1.13
(t, 3H), 1.46o271. @Qneﬁﬂ)roléﬂ)xre@ 45 - 2.56 (m 1H), 3.60 - 3.70 (m 1H),
3.75 (q, 2H)0]§ 80 (S, 3.82 (s, 311), 4.98 - 5.10 (m 1H), 6.70 (d,
1H), 6.90 (d% . -723(m5H) 7.30 (m 2H), 7.45 (d, 2H). MBS
nmz: 4771479 M+1 0014

()-trans-2- I\/E'E hyl ?I -Epy%Y%J"dl r‘fé*@\car bonyP?’f‘ 2, 3uéba et rahydr o- qui nol i ne- 4-

carboxylic acid (4-c phenyl )~ éfhyl e (3.).2&1’105_44

()-trans-2-Methyl -1 - iy, diPaes:, Betar b N “Mes 2, 3, 4- t et rahydr o- qui nol i ne-4
-carboxylic acid (4- chl'bro phenyl ) - et hyl 'u de was nmade foll ow ng general
procedure A, substitutinpg pyrimdine-5- c | chloride for
4-trifluoronethyl -benzoyl chloride. Pyrim 3| ne- 85carbonyl chloride was

prepared by reaction,of, pyrimn d ne-5-carbo yllc aci d,wiit h oxalyl chloride

and di et hyl f or mam 'n” met ki e chl or; he cri e@\
2-methyl -1 -(pyrim 5-car cl
t et rahydr o- qui nol i 'q,@r box%DP'w&ddf@m In.}eoroF )Meet hyl - am de was
isolated as a m xturg ofsCis and trans isongrs. Purj tion by silica gel
chr omat ogr aphy (2% met laglol / net hyl ene chI de) 74 006/ 091674

PCTI US2006/ 006287 i (aisedC

()-trans-2-methyl-1-(pyrim dine-5- carbonyl) 1,2,3,4- tetrahydro gui nol i ne- 4-
carboxylic acid (4-chloro-phenyl)-ethyl-anode (44% "H- NVR (CDC13) 6:

1. 02 - 1. 18[00#391 6 Hy)-trats-8Blethyl1-@Sriflunrorddthy]l-benzny 5,23, 42et By drosquindiby-¢- 3. 60 -
3.70 (m  1HarboyRQcif G-chidfd- pheﬂyl)géh I-alﬁldél' (m 1H), 6.40 (d, 1H), 6.70 (d,

1H), 6.90 [0#?3?04é %;2 , 7.50 (d, 2H), 8.85 (s, 2H), 9.15
(s, 1H). ? EQUA tk)m_l_ﬁla)sk w1t[) 6@&% stirrer was charged with cis-2-met yl—l 2,3.4-

() - t r ans- 4- tEhydre-qiinblife4-qabotybxacidoemgicytbn)(5 58 -mped. hythmdl), i2 m@hylent edidriadygdo o- qui nol

i ne-4- car bgny b ﬁrﬂier@mafé@!} att%@s@ﬁé?é Clnﬁ%gre%&h\%s aﬁ@h qrtnf(u%)é)m%tg)ﬁ Jo%@lyl c on e

()-trans-4- | - 4- enzoy tet ra r o- qui nol
i ne-4- carb ny|“¥‘ éh?l b 6%%&&%%‘8?@ | %) r %Rd%m%dﬁefrﬁmoa\mahg
gener al pr otigetist aooR, tempekpotrd forfl §-2phodss. Ghdnehaion ne-thewsed @ aepaadretdayd est er

for ethyl - bep@hg ﬁé’ﬂuﬁﬁd sc;Eh!ﬁu tﬁ‘d’af‘ﬁ%teééhitgﬁ hg lm'L deh é}lfu[gﬁ KVE@%& eneé ﬁ]ﬂorr]ig l%e NZ0i ¢

benzoyl ) - 2- ﬁ@ hy Lo 2 vigm,ous SLﬁd ol | ne- 4- car

aci d net hyl er was 8’[ %Ef e gre “5( 19F &asgrPagaied; ‘ﬁ'ﬁ'?? it dei(5 B ARy s.

Purificati oRLverigd p}p{_@ag}zq:selh@e]@ate( Indtfittereris -Te {ilgtth whs-cpricentrated in vacuo to afford an

(4- met hoxy- hepzeydu): <1235my e 1ekiddo s duckeRRl 13 AN RroRMIRBhy 6 v RLDRDY! ] - am no

} - benzoic ah%!(anesn?uerbty to yield cis-2-methyl-1-(4-trifluoromethyl- benzoyl) 1,2,3 4-tetrahydro-quinoline-4-
carboxylic acid methyl ester as a tan-colored solid (990 mg, 97%).
[00131] A round bottom flask with magnetic stirrer was charged with cis-2-methyl-1-(4-
triﬂuoromethyl—benzoyl)—l,2,3,4-tetrahydro-quinoline—4—carboxylic acid methyl ester (980 mg, 2.60
mmol) in tetrahydrofuran (10.0 mL). To the reaction was added a solution of lithium hydroxide (179
mg, 7.47 mmol) in water (10 mL), followed by methanol (10 mL). The reaction was stirred at room
temperature for 18-20 hours under an argon atmosphere. The reaction was transferred to a separatory
funmel 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 washed with brine (1 x 50 mL), dried
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ester. "HNWR (CDC13) S: 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 211), 3.97 (s,
3H), 5.06 - 5.12 (m 11-1), 6.60 (d, 111), 6.75 - 6.90 (m 5 H), 7.36 (d,
2H), 7.51 (d, 2H), 7.87 (d, 2H). M5 mz: 487 (M, 459. [00147]

() -trans-| -Vo2Met0biexy - benzoyl ) - 2- net hyl - 1, 2, 3, 4-t et r ahydrarszpos/eveisr ne- 4- car b
oxylic acid (4-chloro-benzyl)-ethyl-amde (5) [00148]
()-trans-I-(4-Methoxy-benzoyl)-2-nethyl -1, 2,3, 4-tetrahydro-qui noline-4-carb
oxylic acid (4-chloro-benzyl)-ethyl-am de was nade foll ow ng general
procedure B, substi tuti ng N-ethyl-4- chl orobenzyl am ne for

et hyl - benzyl -am ne. ' H NMWR (CDC13i m xture of rotaners) S: 1.07 - 1.28 (m
(6|r_nl) 2|]_'|) 83 (d‘g’gl' magneélkpi)sult%tﬁ l(ilgereg %Qt%?te \;ﬁ%ﬁ:cﬁ;ge&t-r in vag{uonylflE?z rr?%ylslg(ﬁ: 98 >2
5.20 (m lmtrlﬂ@rqqrgthykbvnzg@ 16%P,4- t&@ﬁﬁdro QuBolie A :carB@dlic( Al Jrixturp OO k#Fhd trans

()-trai ts- | idkebinoxyiebnenod p12ngevhyl e %m;a,rét WhE ble@ ML 5 LAG fone- 4- car
boxylic acigh euQn%%a m de (8) 01 I'ic

-trans- I-(4 th cbenonl) 2- rret hYl-1 2

3, 4-t et r ahydPOL33Li Ao kdund -battapm rlegx yith Cioagndtie naiyrdr awvisd ehavgas wikde-mk@yil1ami ng
general  proagtiidfomhed- b&faa@mztgmtteﬁgydmaxﬁ,@mcs}ﬁmhgr sl (B¢ mgp%az ermo%mnne The

crude product \évas IS‘%’ %Se(? 2 xture of cIs an ans 1 sone
Purificati on a o the reaction was added N~ethyl—p—chloroam]me (0.410 mL 2.95

()-trans-1- (fmnqlﬁefomglb)b@ﬁﬁw yog 2k Aptov))| THe, riéhei®n dvad stitrédanipokh @mfdtitnebidae- 4- car b
oxylic aci dnb@ozyhasmdgor 18 %M CELLh whs pog:mdo-gto(aq 11 n:ﬁgtgxla of%aﬁ?&m%%gd 1H) 48

(2 m7 5 1H), 2. 86 érgl.%ndgl_%aﬁte% VthZl e acet%e % f%g]n%) E’%\ cfo'rﬁbmﬂqyctracgon? Bere Hashed m@_ ))rmeG 97 -
7.16 (m 5H)<1 % 70 1), driegl ogeg rr(amemmulfatmndrﬁlzerei TieTiltadnias core@@Gil vacuo to

() - trans- 4- (afforf 4-bkdwi +éslabed I Bre RERIDY lN)ls ﬁfhhéﬁl Vif @D Qémbﬁloxlla ggrzm?} Eﬁg)!a =y %tgﬁl hydro-2
l(_'; gIUIS nzl I Zec‘ii fte?athngﬁ?{ %vzjgarr]xe —(Pn)e(:%grl 1- (kl }%lruoromc?hyl benzoylg]YZ 3 g—%étr?h@dro -quinoline-4-

phenyl ) - et hﬂfbwrcwaﬁrﬂ;phlpmzhm pitytl-aBidd A% h yEHNYRIED L) Sn bdA (ASH), 1¢aeB8ny| } - phen

% 36)152th yri a.64 ariadmetelao €558k, {H0.5075.Y1Q, #08+0956 44 2RLT61052908/,806287

()-trans-| -§35 Fydr B8z 54 G ZDfen s o 8057 -7 38 mRYT 64 R B2 he- 4- car b
oxylic aci 6%41@@(?% Mhefyiol Mdthy| - ami de (585 ng, 1.30 mmol) was

di ssolved in dinethylformam de (20 nL). Potassium carbonate (1.5 g) was
added, follgwfg3 by eth -4-bromobutyrate (2.53 g, 1.9 nt, 13 nmmol). The
reacti on wa Y e e"fr(S‘ 988 Hd stirred under nitrogen overnight. Upon
conpl et i on, [00i34 rSheawe3on was cool ed to roomtenperature. The sol vent |ayer
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 conbined with the filtrate ethyl acetate solution. The
conbi ned et hyl aceta@,Y oayer g were washgd i th water (3x) and brine, dried
over sodium sulfate | tered conceﬁﬁt r at edich@qaf ford the crude

product. The crude @(e‘ﬂl al_was.a.“ﬁil xt@f’}f ci ¥OHAH  t.r ans i somers
“Me

N “Me iProNE, CHoCly
H

8

A3 A7 OMe

Oy OH Og N
1. (COCl), T
DMF/CH,Cly =
T
+
N “Me :EENEt CHo.Cl N Me N Mo
o, Y T, T
OMe OMe OMe

A-8 7 A-9
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due to racem zation under the al kylation conditions. The m xture was
purified by silica gel chronmatography (ethyl acetate / hexanes gradi ent)
to afford pure ()-trans-4-(4-{4-[(4-chloro-phenyl)-

et hyl - car banoyl | - 2- net hyl - 3, 4- di hydr o- 2H qui nol i ne- | - car bonyl } - phenoxy) - but
yric acid evbybospstser as a foam (88% and pure PCT/US2006/006287
()-cis-4-(4-{4-[(4-Chl oro-phenyl) -et hyl - car banoyl ] - 2- net hyl - 3, 4-

di hydr o- 2H qui nol i ne-1 - car bonyl } - phenoxy) -butyric acid ethyl ester. Data
for the trans isoner: '"H NWR (CDCI3) S: 0.97 (d, 3H), 1.13 (t, 3H), 1.24
(t, 3H, 1.73 (ddd, 1H), 2.01 - 2.14 (m 2H), 2.41 - 2.59 (m 31-1), 3.61 -
4.00 (m 5H), 406- 418(m 2H), 5.01 5.14 (m 1H), 6.44 (d, 111), 6.68 -
%34 5%? (4%913@ Oo(f)sthzs %%4112/Iethoxy-benzoyl)72 1121e7thy r1nz 3¢21|;2trah)?drff gumohl?le 45 c]ﬁrlgorpyhcAfH) VB
() -trans-| - (atidYenziestiyl-inaide@y | ) - 2- met hyl -1, 2, 3, 4- tetrahydro qui nol i ne-4-carb

oxylic aci q()éﬂﬁp h lefognd350§t5ﬂ1f &0&'%%%& Sglgfg Waﬁ)cPar%e tharz].f;| 2dr§et (yn d% i 00154]

()-trans- I-(4 hoxy- benzoy cfro- PHe- 4- car b
oxylic acid*f ydf?rﬂ“t??l@e C*tf?qxﬂicaaﬁ BBy Ry Getendd lym@lwichlemx@@w@@,o miade

fol | owm ng gemésrain preoc etunsgheB, at $4obStidnipbihtidy  To the reaction was added N,N-
& M aicBrofindly bl 11 QR B SRS Wi Bloif! B ¢ B7 YD AT e The
met hoxy- beni‘f)f’ytlloj1 WAS Ty AE-Tgom tegnparatuig fory 88} Brugsyind otopié inte eaiwik sl aci d
(4- chl or o- 3-bicembénpate (I6PComiB1 dilyted wittatiohlojomethiny ksoam) dfd sheksn h@ﬁiuéﬂr €lhe &SuldhgM Xt Ur e

of cis and tobdfl$ Ia éwgeﬁmatﬁu®§sﬁéd%|ba& {1 %‘ 1?0 gﬁs‘%myd oQ/er m es:um sulfate and

()-trans-1 - glk %é’ﬁ benzo - 2- o- I'nol 1 ne- 4-
car boxyl i ¢ er f'ors ‘E‘F’“f‘tF‘l ’dc‘jﬁ‘cﬁ?r‘@taﬁﬁf‘li il FF?‘P‘)C @eeﬁyl ﬁ‘&ﬁ@@léi) wast NIVR
(CDCI 3) S: »d2 to(ﬂ@ resglfe dnji | the rébulfi wHite soB&Hpvas chllebld via duction ﬁjtfnxon]ta.ﬁ‘}ord dasb8 - 2.67

111 3 (HBethox me - g 5 5.02 -
(m12 (ﬁ'? 1 (PfBeth ?“b&%}")m ). éﬂ;l]'l) 2,3 étfgagyc%gq §ﬁ?')e 4~ gr{aé(?lé afé r?%hyl (ozéj) % 0 - 6.89

Héﬁ%) dd, 1H), SOt S (m 3H) 7.64 (d, 1H). |vs o 541
(IVH— 1) 533 @ﬂlﬂ] fx@@ﬂ_cﬂﬁb}tom flask with magnetic stirrer was charged with cis-1- (4—methoxy—benzoyl)

-trans-| - ¢4neMiit e a S ro- nano ne-4-carb
(()2<yl rans- | § WO g}@r‘uﬁe@?ﬁ;&? &d%\gg 1451 84 doB W QoA LR 04 bl
()-trans-| - Hg%ig 289|“)e TERCHOR (RS P d?Ei a280§tl<zv o dihvuanipdioydegdrdes.ilhe- 4- car b
oxylic aci gmeb hiy watez 2 ohly] followed ywashandds fub). | Oid RgotiGe My &irrecDEltOfZ)&dUI’ e B,
substituti n@mgérhﬁ/rla fof 18-J0@boi urﬁépa{i'% on aQﬁos;ﬁErQ 'hrxhpeg%X lvas%sl?red tlggepa%gty

1- (4- et hox n etr r o- qui no carboxylic
acid ethyl - KTt “%‘3% %{ﬁ‘? ‘&gg\'ﬁgy Vi ﬂé‘?&?"&t"EH‘I bydroghIogg g4id e BIROIE s SFEFI S

i soners. Pufthul peetatei(dr 35 plicaniik Congtiirel ehexictions were washed with brine (1 x 50 mL), dried
()-trans-1 - 6\ér ARhAKYmBR) ZQVWibred - ﬁﬁtfnya “vias gong’enéatéd?;z qzc?cﬂy %d%leﬂx Ie[r]-ﬁl {50 €- 4- 76

WO 2006/ 0916 /135200 6 d
"H NVR ( dggdg' 21% resﬁ%&zﬁ\i T%I?l’{ﬁtfé) s)f) Ie%cga_ll(é%tgfl v?a SECt‘SQfﬂF?ﬁon oﬂfgfg] 2653
(s, 3H), 2.5(mettpxyignioph-2- p‘pglyl—lg,metrah@rﬂqﬁmélmp 4-44doxylB:. &E as aamﬁ;ﬂre (ofryis 2H) ,
5.07 - 5. 13 rﬁhnsh&okn):m 2A. g4§59£)d ‘H-'N'ldi& (dGGDM§0)- @2@?& §1§51 1.6 da, (0804 A%s, 2H)
7.22 (d, 2 7 ( é%? 1% 00157
()-trans-4- (4 z? (3?9 o }g’h“e%?yﬁ)”é‘flﬂﬁ 6&&%&% {73 - ©16@y B} 6% @ddi hydr o- 2
H quinolin )47-1dé¢d§,dﬁyl7}26ph%5r(mxﬁ) WIS B¥zcH Are MY | - acetic acid (13) and
()-cis-4- (40618 ( 4%%69578/%enzoyl)—Z—methyl—1,2,3,4—tetrahydro—quinoline~4~carboxylic acid (2.00 g,

6.15 mmol) was suspended in methylene chloride (50 mL). One drop of dimethylformamide was

added, followed by oxalyl chloride (1.56 g, 1.07 mL, 12.3 mmol). The suspension became

homogeneous on stirring. After 2 hours, the yellow solution was concentrated under reduced pressure

and azeotroped with toluene. To a solution of the resulting acid chloride (120 mg, 349 mmol) in
methylene chloride (1 ml) was added diisopropylethylamine (451 uL, 0.349 mmol), followed by
ethyl-benzyl-amine (71 mg, 77 uL, 0.523 mmol). The mixture was shaken overnight at room
temperature. Upon completion, the reaction was diluted with ethyl acetate, washed with saturated
sodium bicarbonate (aqueous) and brine, dried over sodium sulfate, filtered and concentrated to afford

the crude amide. Purification by silica gel chromatography (elution with a hexane / ethyl acetate
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phenyl ) - et hyl - car banoyl ] - 2- et hyl - 3, 4- di hydr o- 2H- qui nol i ne- 1| - car bonyl } - phen
oxy)-2,2- dinethyl-acetic acid (39) [00158]
()-trans-4-(4-{4-[(4-Chl oro-phenyl)-ethyl -carbanoyl ] - 2-nmet hyl - 3, 4-di hydro-2
H quinoline-I-carbonyl }-phenoxy)-2, 2-di net hyl -acetic acid was nade
fol |l ow ng twe 2eozietur es forthe synthesis of PCT/US2006/006287
()-trans-4-(4-{4-[(4-chl oro-phenyl)-et hyl -car banoyl ] - 2- net hyl - 3, 4-di hydro-2
H qui nol i ne-I|-carbonyl }-phenoxy)-butyric acid from
()-trans-1I-(4-hydroxy-benzoyl)-2-nethyl -1, 2, 3, 4-
t et rahydr o- qui nol i ne-4-car boxylic acid (4-chl oro-phenyl)-ethyl-am de.
Et hyl - 2- br onoi sobutyrate was substituted for ethyl-4-bronobutyrate. 'H NWVR
gc%l??’n Sl H;)gra%Yntgl_/'xfforég) glge ((]')-tra zﬁ&%mli}}@xyéb?nzoylgf vlgtg)(l I,hz 34§]_5trahy§ro-ﬁ61nohlr_%4-gé ?Zn
2H), 5.06 - Brbgxyliqagid bendyl-ethgl- -l (4, mel BR%). GH-TBIR- (CBCBY®: (088 (GBH), 173 ¢BH, 7. 28
(m 2H), 7. 464(&ha, 18052 §1 (t, 3
oI (o Hg(( ﬁgll')z (das 11 H%\'MFéz <&,<§QF%%3 §13(}k 3, 44%2@ %y; %s%%%
H. 3.29 - 31358ppf NITE (“‘32%77”(3ﬁ?541<w ) MSQD/Z MYMER. (m 1 H), 6. 38
|(—|;j, ]7. ?l;i)z, (g [W§39] 6 (Qdrans(1ry-Me:tHky- beﬁzo@ﬁ-z-mgihgg]ﬁz .34 tetrﬂ-hyhf)orqugloﬁlz -d=carboxydic (M 5

, 7. ac cis an
()-trans-| ([ l(%@;ﬁ%éﬁn;@%%hﬁ%%hdi Erg I-1 2,3,4-tetrahydro-
qui nol i ne- 4- E‘Qf'?ﬂoxww"%df‘ eﬁ/ ety OprZoR P W?él-@trﬁy‘lhoﬂmquee‘(crm?))xyp®0160] A
round bot t orwifl letagk4-wifisorarfeayghehyMainide Frad AadBERANY £EOAZHRYedure?B, rﬁﬁﬁsh&{tlnﬁl 2, 3, 4-

taﬁa;gpgggo_r%%&lr@ 'trfﬂg(ﬁ rﬁé} ﬂ&?ﬂ@@éy&l’r&ng fo?&éﬂ-bén%? %mng rh’ﬂlregzgx ny {4 Lh ben I gnl \r/]vas
added 1ithi m‘ﬁhﬁl Yo %lmola*fﬁcferqum@l%th@lf(4-axﬂuqrwpemaﬂ@m>amde nyasvi a
syringe. Théokhedstindiura\esis sid ahcigbmais. Plﬁﬁiﬁh(ﬁrﬁﬁmﬂlﬂtylﬂdai @pﬁa;z?;ﬂ(m%dmkﬁs Next,
met hyl i odi gg4d. Akl 2 T4+ t AidoloR0 dat
room t enper Zﬁe% ortme_m % gﬁ?&% ghgr}“i’ﬁ Q]%'l i 8?1’meﬂ1¥<tp 53

di | uted wtﬁm@&t E%@Dﬂe °t9Péfh§‘1DeH5éa3fpola -ddp&m éﬁbw %60 fd ). 3a5ﬁd

extracted wk$.bo @t b1l 5. (EGGHa(ne 1036.%7 @AM )4 - dhemCsHIPIM 20 93N Hayer s were
washed W t-h b 98 it ag (¢, M), dried over magnesiumsulfate, and filtered.
The f||trate Was concentrated in vacuo to afford a mxture of ()-cis and

() - trans- | - (WIHEt hekyasdnd GyNigtboxy-gheylireetyl2-ntetig)- B2,24-tetspliyaltpyiinoline-4-

qui nol i ne- 4 exboxpidayidi&chivré-pheayly-&hiianae phenyl ) - et hyl -aniide as a yel | ow
solid (309 ontaj ni ng,

( 4- met hoxy- nz% (t? g ??zh Meihoﬁy pheny el b LAt Bty feadinoizrboxyl i ¢ aci d
(4-chl oro- pF?étr?why ac%ﬂwylpma’ nifsothyBTiAg was mapdertollavtin)zencfaDfad8dike A, substituting

() -trans-| - {hehbiyfiexychf BRI Yor 21ROyl beAzodt dhitcki€d FTAOMEH: Q-5 Lrﬁbaiok e 4-carb

(F)’)C(:yl' } IUgZOggI/ %’O%@%&yﬁﬁi‘%@? EQQXMEQ ch}lm AEn cacrjb }(115)a01d (Mqloro-p enyl)- 9

() -trans- | - THAVEEHINP 158 A 78Iy oDcinyend Hxphs igongers3 Elmﬁ‘@tmdmtbslnchqmana’anhme 4--carb
oxylic aci dxc&lbﬂbyiéthe(nél-/Ir&ﬂxﬁfooméhler@hMY{o) 9%&@@\@ ﬂﬁsdle[zf(ﬂlnét% pigngener al

d
2[ ﬁ;le g;ﬁz%lcet?lﬁjg %éh§Iq Bngetlea o q 4hne 4 Qoxilp%e ﬁgg ytl! %loromh ll)—ergyl amide

1,2, 3, 4-tet? ‘ﬁ&d?%&?%ﬂﬁn%%@ Hdimfa ldéu-éSO(m, 1H), 2.45 - 256(m 1H), 3.60
et hyI - (4- 1 sapneayl,ptTe Ry bR); B8 ¢ Ve ¢,38), LS. RIMAH), 6.70 (d, 1H), 6.90 (d, 2H),
7.00 - 7.23 (m, 5H), 7.30 (m, 2H), 7.45 (d, 26). MS mv/z: 477/479 (M+1).
[00143] (x)-frans-2-Methyl-1-(pyrimidine-5-carbonyl)-1,2,3,4-tetrahydro-quinoline-4-
carboxylic acid (4-chloro-phenyl)-ethyl-amide (3)
[00144] (#)-trans-2-Methyl-1-(pyrimidine-5-carbonyl)-1,2,3,4-tetrahydro-quinoline-4-carboxylic
acid (4-chloro-phenyl)-ethyl-amide was made following general procedure A, substituting
pyrimidine-5-carbonyl chloride for 4-trifluoromethyl-benzoyl chloride.  Pyrimidine-5-carbonyl J
chloride was prepared by reaction of pyrimidine-5-carboxylic acid with oxalyl chloride and
dimethylformamide in methylene chloride. The crude 2-methyl-1-(pyrimidine-5-carbonyl)-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 by silica gel chromatography (2% methanol / methylene chloride)
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m xture of cis and traits isoners. Purification via HPLC yiel ded
()-trans-I-(4-net hoxy-benzoyl) - 2-

met hyl -1, 2, 3, 4-t et rahydr o- qui nol i ne-4-carboxylic acid

et hyl - (4-i sopropyl - phenyl)-am de. '"HNWR (CDC13) S: 0.96 (d, 3H), 1.15 (t,
311), 1.28 Wwo,20@Hp1674. 72 - 1.81 (m 1H), 2.50 -2.59 ( mpcthdb200800887- 3. 01
(m1lH), 3.64 - 3.73 (m 1H), 3.75 (s, 311), 3.81 - 3.93 (m 2H), 5.04 -
5.14 (m 1H), 6.43 (d, 111), 6.69 - 6.91 (m 5H), 7.17 (d, 2H), 7.32 (d,
2H), 7.52 (d, 211). Ms nmlz: 471 (M4}, 472 (M+l). [00163]
()-cis-4-(4-{4-[(4-Chl oro-phenyl) -et hyl - car banoyl ] - 2- net hyl - 3, 4- di hydr o- 2H
qui nol i ne-| - car bonyl } - phenoxy) butyric acid (16) and

(t)-trans-4-

car banoyl | - -‘é“e%ﬂyr’&’és é ?%g&g'ﬁ""%ﬁéﬁ?‘?%’ﬂ Ihed ek Borolinedretenyy adsut yri ¢

acid (19) [ 0@-¢Eap-pheny))-ethyl-amide (44%). 'H-NMR (CDCl;) 8: 1.02 - 1.18 (m, 6H), 1.65 - 1.75 (m, 1H)

"4y s st o e SR Gt M st 10
nmol ) was di sgolg% ?’%{1’ %ngllzghy @f?ﬂj‘?éﬁS sﬁi)fﬂl)ﬂs BDs MSurv4: 4351431 M1 um
hydroxi de ( 70014l  T)@amsb{E}hyi-f- (mmsxy(b'éndaw 2-Wedy-12808 e ranfi b 3linas added
until the re@x%ﬁﬂ%nﬁ@o?bﬁﬂﬁ?&?ﬂﬁ&ﬁ?m %Z resulting solution was allowed to

stir at roo ‘i ﬁerature over ni sol ution was concentrated to renove
et hanol and [0¢1d aﬁ“—‘)ﬂﬂ’@f“u{ﬁﬁlml [1- ﬂn@eﬂroegbﬁnmyh@-r@dmm -tefiakgder-ingtas-4aci di f i ed

Wi t h concenteabdngiflathiyelriaeii adid ﬁetl@@ bsd:r whbHabid fomm'g géneral &oce&'&t@% BeLfR QE neous

m xture was ojymediah Lacte et hy|

extracts Wergl conbi ne&yacgﬂxl% thgf: S?I{Oﬁ %‘Ylbnrg;'l H’r"ie 3[5‘6\9‘8‘?‘3 %@WU&]‘%’BT‘%%%

filtered, ameh=odrednt i‘%t? tstrabydrerayirobinectiearbppydl-amin}-benzpiceacsf methy caerdwdsr ans

i soners. A roked om mikui REciCdnt densimbe Uﬁm‘ﬁ@aﬁon \F?dJFH’Ld ﬁéﬂde@% -lz';‘E’rl-sQ {Tetﬂylf{‘f ford
-3, 4-

Byt o rs e b SRS S S R ™
(t)-cis-4- (BF4 MR &R (d3H 119(t3H)172 1.81 (m, 1H), 2.52 - 2.61 (m, 1H), 3.71 -
phenyl) - et hyl7s mmHanyl3932(mtTm>hyé~r<8,3ﬁ; @loklysiipcmzth)qmsm|1'}ﬂ%'7% 696 {%??yl }-phen

OXY) - butyrltf‘.l)e";;(ggg!I H)J'Sqd?g)&ég% 2H M§£t‘§y?‘%$ ?%was used w t hou llflr}ﬂrl\]/eRr

purification in subsequen he trans isomner:

(CD30D) S:  BPOA71( o@)-mpgy-1- (‘!I:MEQO’(Ytbem@H)-Z -math1A,2(3clckekrahj dfp-quiole-4-carBoxkic (M

2H), 2.47 -aad@&hmmbeagym,emaa@gde-(s)3 99 (m 5H), 5.02 - 5.12 (m 1H), 6.44
(d, 1H), 6.85 - 6.92 (m 1H),
7.17 - 7. 25@?148] 3|—?y) ’”g?nkté‘g’m"‘/‘”‘%'%"ﬁ"rﬂ) 2ﬂ%)hyl‘h7§s%§ahy45%@m0{lwrﬁ1°}ﬂb°ﬂyb}o165]

(t) -t rans- | 3UG-REerpdsaglntryk oyidle) wa must thilfoiwing ggheB] ploceduiter B Rybekiting] Miethgild- ne- 4- car

boxylic  acénbrabdyhmitdortin L Rnahamd )H-Wénéll?r)ixu[r@gﬂcﬁ%l 1) 8: 1.07-1.2
()-trans-1I - dr o- qui no? ne-4-carb

oxylic aci é(% %&Fﬁ%}ﬁﬁbﬁgy‘iﬂﬁeﬁm’l%ﬂgﬁ @‘H%’s\g rd&228). PansgD-défer al

procedur e B428§Wb§f>14t519t-ﬂﬁ2;(neﬂﬁy4 99(-420 (b, LD 6.ph e 53 (oh, 1am VS vansi (M+1)
thyl -b ” b bbio /FeL e 2ol 3. 4-
L e o e T A B OSSR,

t et rahydr o- QLH nol ne- s car boxylic aci
i solated as a mm% ﬁ‘f§ f cis and trans isoners. Purlflcatlon via HPLC

yi el ded () -HPHAE - | ke sty IR YD yreRyITEL I raltydd Rindiine A8 MR R006/ 091674

PCT/ US2006/ 44 A r
et hyl - (4- ni t rg@& Iamfd@tvd' i%ﬂeﬂﬂwg%érﬁ%fﬁ lg %&tbtgxg%anz%amne for ethyl-

benzyl- mme crude product was isolated as a mixture of cis and trans isomers. Purification by
HPLC yielded ()-trans-1- -(4-methoxy-benzoyl)-2-methyl-1,2,3,4- -tetrahydro-quinoline-4-carboxylic
acid benzylamide. "H-NMR (CDCl;) §: 1.20 (d, 3H), 1.81 (ddd, 1H), 2.75 - 2.86 (m, 1H), 3.70 - 3.78
(m, 4H), 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,
1H), 6.97 - 7.16 (m, 5H), 7.18 - 7.24 (m, SH). MS m/z =415 (M+1).
[00151] (i)~trans-4-(4-{4-[(4-Chloro-phenyl)-ethyl—carbamoyl]-2-methyl-3,4-dihydro-2H~
quinoline-1-carbouyl}-phenoxy)-butyric acid ethyl ester (9) and ()-cis-4-(4-{4-[(4-chloro-
phenyl)-ethyl-carbamoyl]—2~methy!-3,4-dihydro-2H—quinoline-1-carbonyl}-phenoxy)-butyric
acid ethyl ester (10)

Ii




3H), 1.15 (t, 3H), 1.75 - 1.83 (m 1H), 2.48 - 2.57 (m 1H), 3.65 - 3.77
(m 411), 3.83 - 3.90 (m 2H), 5.05 - 5.15 (m 1H), 6.43 (d, 1H), 6.74 -
6.81 (m 3H), 6.88 - 6.91 (m 2H), 7.15 (d, 2H), 7.26 - 7.29 (m 2H), 7.52
- 7.55 (m 2H). M5 mz: 474 (Mrl). [00167]

() -t rans- 2-Wbttnglosts74 3- met hyl - i soxazol e- 5- car bonyl ) - 1, 2¢c8ud20bedosshydr o- qui n
ol ine-4- carboxylic acid (4-chloro-phenyl)-ethyl-amde (18) [00168] To a
0.5 M nethanolic solution of sodium nethoxide (48 nm., 24 mmvl) was added a
solution of nitroethane (1.7 nm, 24 nmol) in dinethylacetam de (18 ni)
under a nitrogen atnosphere. After the m xture was cooled dowmn to 5 C
acetyl chloride (1.7 nL, 24 mmol) and ethyl propionate (2.4 nL, 24 mol)
wer e added a@g]é%re reaction mxture was stirred at roomtenperature for 20
hours. The r ot P Alydiee-herat Bhmethn-b8 3 Aietrohy o quinghioe-herbeitis oned

bet ween wat escidachlor@pHanyl)-egietnfdeq585 THE 100 Gai) 6ad @séaved\e@&m&sﬁ@mmg @nd

Lo yiel o an onrest R RTE T WERER, Ik P a BB LBy ot [t

to yield an or ngrg
chr omat ogr aghyPk T60fetirYas d’é@”teéfc’e"of C H@)@&lﬁe@s‘)ﬂe{ girggeeperiight. Upon completion,
3- et hyl - i samzagﬂmm\as @)aléd:)bxqoh t@npa@ine. Ehdiyivent Bt ks daesmmna Snéehidhet. ahﬁ (900

249 as’ dis ef esidual solj € Teacfion fla e washed wi
wih 3%&3?33‘1@?%&2"28&@9‘. LR TS AR P b 128

in tetrahydrBYFgr 29 e Wﬁ%é)ﬂgs "Pﬁ‘b‘f‘fﬁ‘é”ltfl &8 diltiag ﬁthv%asetateédld@m Fhegoplpped eqhylof
sodi um hydr odtattelafed6Berergashddl whih waed (Bx)i did WRieR Biridd2oveH Jodinth thfatzwﬂﬂ:relay arHEt hanol

(4 niL). The rraﬁ%at@@ff&m &k oL ature. for ours
under an ar 8 I’(]: at nospher ee %e g;o%gct a'}'l}e 089%§f6§1 wasamfxture of 81.9 fn‘g)d trémssléomgli,sat ory

funnel and tH% "pFHCHHREEE wger e 2lkyiption afﬂ’ﬂ’i‘tif’ils@ ﬂ"h?)ﬁm’i“NB Wy dvridiedh |bms;hea &did. The
m Xt ure was CERmat@mpbdetwl bdatae ¥ ieydnesipatent) © affcld pureX®)-#in)- 4-@11:1d-[¢11&mmﬁ@ﬁm;,med

extractions etﬂ@rcgrbmlﬁlg @hefﬂ’illtShL cﬂ{yhrg %H-(qgun(}im(? Pcalgg‘o}xyl &1 0%% vV i %ster

sulfate, and filter was concen Vacuo eld

3-met hyl - i skdz 6178 gg %’érfﬁ‘gx%}‘ﬁ &)éi(fl“d"' éf’s[("ac’%ﬂ’i?"?}@n%ﬂlybca(b%@l] Zﬂ@thy . The
solid was udgrreH-frinstinepluraibbiytiathénory)-bnyitcheid et stdr.e D@4 fobfe rdnd Qdntdd] H-

()-trans-2- wmbcisrs(%«)m i), Iaas@zé,ﬁi%ze(t }*?%E@Mr% éo? 23144{ wl Bhf ydro-quin

ol i ne-4- carggiﬁf c_acid (4 | or o- g g ol I owi ng
general proé EDA3 Ol A 'ir’tﬁﬁ)’l - 438 (e LRy $-0 %é’?dﬁ’é—@%fbﬂ@o@@ﬁl 681 or i de
for 4-trifl (orfBheshid 18 A2©YI. 27ccﬂnjm)|7@le 753—(Mﬁni)yMswzomlee 5- car bonyl

chl ori de V\ﬁﬁ)ﬂﬂ?fﬁpa(tl-gﬁianp-x -@4- ﬁn@@:@%’&nzgg) £ tPﬂr Ortﬁt?ﬂ)gﬁo Spingline-4-carboxylic

3-met hyl -i soxazol
di met hyl f or ﬁ%ﬂ“l%‘é’“fﬂ“ﬁﬁrﬂ}ﬁt@#@h@ﬁp ﬁPXlﬂ@ldeﬂﬂ) addl tion, only 1.2 equivalents

gf | |t L h: ulm E(:p?;wm ia(d)ezrmw.Mamﬁlywlzayba.n@&tyﬁrz M{é&@b&&@lﬁmﬁm&m&@ﬁc crude
met nyl -1 - 0-3-triflu e mide asme owin ocedu

i soxazol e 5- ca?%n% tﬂ opmsthyl phep - SRYTEPge gt s Aoy gl peredea & d

(4- chl or o- pfY&HAye sty S‘hcmarﬁf“dféﬂuomsthﬁ?w&l@@n@é@ e&lYl‘hewlﬁﬂeneoﬁhe@r@e af#d trans
i somers. Pumgthixg-bdnzayh-2bnethsi-1 Z%teg@bdr&ﬁlﬁ@mﬁeuagib lw (dkighl or aikhane /-

met hanol gr%ﬂh&&ﬁethylgpﬂcn?{) chg amlde %%51 i %I Ia? a mixiure (%f crs S Yo rans 1snbme¥ Il’}lrg(cg &rlrg hyl -

i soxazol e-5-_car ro- CIUI nol 1 ne-4-car

(4- chl or o- pHEnyY et HWG arrﬁ—éi%‘ms(lﬁt%t OXy P@MVRZ(I@ED&B%‘SW@@Q@@IOM@H) 1.13
(d, 3H), 1.ch@oxylidachl4-Litpro-bijfluoBmatfyl-piseny)llyl-anddel CHNMR @BCL)9 1.02 (4, 35,

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, 2H), 5.02 - 5.12 (m, 1H), 6.49 (4, 1H), 6.60 - 6.62 (m, 1H), 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 (M+1), 533 (M+2).

[00155] (%)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic
acid ethyl-n-tolyl-amide (12)

[00156] ()-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic
acid ethyl-m-tolyl-amide was made following general procedure B, substituting ethyl-m-tolyl-amine
for ethyl-benzyl-amine. The crude 1-(4-methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4-
carboxylic acid ethyl-m-tolyl-amide was isolated as a mixture of ¢is and zrans isomers. Purification

via HPLC yielded (#)-trans-1-(4-methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4-
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WD 2006/ 091674 PCT/ US2006/ 006287 (m 1H), 3.40 - 3.52 (m 1H), 3.80 (q,
2H), 4.95 - 5,10 (m IH), 6.35 (d, 1H, 6.42 (s, 111), 6.70 (d, 1H), 6.90
(t, 1H), 7.00 (t, 1H), 7.10 (d, 2H), 7.40 (d, 2H). MS niz: 438/440 (Ml).
[00171]

(t)-trans-Iwh4edebtianxy- benzoyl ) - 2- net hyl - 1, 2, 3, 4t et r ahydrwsmpué/ceedsy ne- 4- car b
oxylic acid ethyl-(4-imdazol-1-yl-phenyl)-amde (20) [00172]
()-trans-I-(4-Methoxy-benzoyl)-2-nethyl -1, 2,3, 4-tetrahydro-qui noline-4-carb
oxylic acid ethyl-(4-imdazol-I-yl-phenyl)-am de was nade foll ow ng

general procedure B, substituting ethyl-(4-imdazol-1-yl-phenyl)-am ne for
et hyl - benzyl -am ne. The crude 1-(4-nethoxy-benzoyl)-2-

met hyl -1, 2, 3, 4-t et r ahydr o- gui nol i,ne-4-car boxylic acid

eehyl - (4. Aoy SRS IS EBER Yok o H0uC15 0 Th-d Bmci s and
trans i somer®D. 288 (s FHCBA0- 6139 Winal HHBIGE- 3.7 Rintl e, £.95-B3wans 2hy, 6.7 neishexim,
benzoyl ) - 2- reedahy |1l 623 36 > - ANl G Nes 4-ca Li.c acid.

et hyl - (4-i mi %%m H% yl - pﬁse%fs@ hgﬁi&g’eﬁﬂ"@%ﬁl’%&%@‘?@ 245 98 f“gf; ¥4 1,15
(t, 3H), 1.79D1.84 (m 1H), 2.48 - 2.64 (m 1H), 3.75 (bs, 4H), 3.84 -
3.98 (m 2H)POI57I00 ()-trans M@V U-Clilpro-pherd B-eltfh-carblaboyl B2 Aidny-38-aBParb 2. 5H), 7.24

E t'\)/tS 5 1 l[_?)b L 7:73 g‘lglin'e-l-z:aI%Qnyﬁ}[Bher’l)bkp)lz,z-?dié&hy(_géﬁc 42(3'_1% , (1;)' :?n]a Eil?-gi’s-%-l(_zp-m-[ Jy-% hmr z: 495

(t) -t r ans- | FPSRYRERHsRsPamesilpethl 34y drp2Hiquinolined.-caonysinheosy) 3t nol i ne- 4- car
boxyl i c acidinehdl-aficceid(henyl ) - am de (21) [00174]
(t)-trans-I| 14rsdyet hoxyhenzp % 2-nethyl -1, 2 3 4-tetr - qui nol i ne-4-car
boxylic aci-[d, , c_h{lgr oﬁs‘%ﬁgﬁ{% %:13511%10 gh‘e%n%éhy%?%%?yﬁgﬁe&yﬁg%ﬁﬁgmggher al
procedur e BIBURst-Farbepf ejenpxy) it dpedihichticrneid oy made Higllowing e plocedirpsrferthe’ H- NIVR
g ﬁ)DClg) 8;: ( mgﬂesiﬁ, oizlI):);traizsﬂ-él-{-4;([(Lcﬂ&obﬁ&yl%ﬁﬁyl—cz@ba&gyé]-iﬂ%l—Bé,i-hﬁqsdr@zé{z;’6( ?a
, . l. 1) ®) h— b g . " O P : . £ R o /7 _ ’
111), .6. 99 Qelne 13 grm],“’gleﬁ ° n°%”%§tycrg?‘d ﬁ*%%*-‘&]”“'ﬁ‘%‘ ,hy‘g‘f’% ook 25 %%’2’33‘14) . 7.36
- 7,43 (m SEghydre agsolipet-caiopylic agisl (yehloro-phenyd)-qiinykaryide. [Eggh27iBimoisobutyrate was
(t)-trans-| sbdiniddtfiremy-dieaadytyhe 2 HIRMRYEBAL) 3; 897t B! @Y C5®; 034 ek, ne- 4- car.
boxylic aciggf4ushleer Prd: P%/ - Loy ethyl ~am 2) o 001.76]
(t)-trans-1- &4@’%}?h02¥?gﬁﬁg§? 1729575{}%#0 gg}; %Zﬁrptlgﬁégﬁy%?@[d@qﬁ)ﬁo%i“ne- 4- car
boxylic acPd! (4lEhPéf 6 EDne T34 28meDi  Let M (maH) det6\dh dHheGe HeW¥RW ng
?ener alh Ior gc@m & 1B5 (G ey tize g3 113091.539(&,*3%: (5 BlEOr1%3 31{7@%&31'}1),9&%&2!5% -am ne
or ethyl - -1 T - (4- et hoxy- benzayl ) -
2-met hyl - 1, ?pg%:"fzg]t ?g’;‘ry&?g?%#ﬁglg%ﬁ“éﬁﬁ3adﬁﬁé‘ﬁ| Pd fﬁc‘?-%? (d 1 H), 6.56 - 6.61
(4- chl or o- 3CFBERGES pHENGILYD.Gt0fy 72 bew. 88D, A3, 3 Bo Mstred S36Mabni xt ure of cis
and trans i H0mEs)s. @R i f inkt | @hmisa-(ilefaoXs- Kb ilohl2 o bmlebiR e L4 fefhallRl N OXY -
benzoyl) - 2-5%0?#- A ?hc%lﬁg{ r h(y’cirﬁo(-lcgi ﬁ%)sll | ne_?l?l_’car t?ohggj[s’?’é af:l;fdéﬁl;o
(4- chi o o- 3T et iy T AEhrETsRfe "i‘i‘@F-‘P RigrEv-amida i) cDC13) " 6: 0.99 (d, 3H),
1.14 (t, 3H00160] 7 round G@tigom flagkl ¥ps clRraddl vith, 1-BethoRy-Gezoy)-2nbi8yl-12m4- 1 M 3. 62
- 3.73 (m  dddhydrdquinblideSt-caBbylic id’@-chlord-pReylf-Thyl2bhe iPaD\ircus T8 1H),
645 (4, 11k oOll soipe) gg»yfcr% 4%0, 061.p88y§' 6 63 (m Are Pl ooy o (m
1H), 7.13 (bs. “1T43 mpsefere, fto thgpaction wesadded lithjym hexpppethyidfsdazidg 2:30 pfgof 3
[ 00177] 1M THF solution) via syringe. The reaction was stirred at room temperature for 30 minutes. Next,
( t ) - Ci - 1- (sGettyRioliax P40 Y1, Al REoB wWashdaQI Mk M 250k Riflea L Bom teﬁﬁnjzrzﬁl;rg aPydr o- qui no
line-4 additional 18 hours. The reaction mixture was diluted with water (10 mL), transferred to a separatory
funnel, and extracted with ethyl acetate (3 x 30 mL). The combined organic layers were washed with
brine (1 x 70 mL), dried over magnesium sulfate, and filtered. The filtrate was concentrated in vacuo
to afford a mixture of (x)-cis and (_t)-trans—I-(4—methoxy—benzoyl)—2,4—dimethyl~1,2,3,4—tetrahydro~
quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide as a yellow solid (309 mg) containing 1-
" (4-methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4-carboxylic  acid (4-chloro-phenyl)-
ethyl-amide. MS nv/z: 477 (M+1).

[00161] (i)-trans-1-(4-Methoxy-benzoyl)-2-methyl—1,2,3,4—tetrahydro-quinoline~4-carboxylic
acid ethyl-(4-isopropyl-phenyl)-amide (15)
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carboxylic acid (4-chloro-phenyl)-ethyl-amde (23) 80 WO 2006/ 091674

PCT/ US2006/ 006287 [00178] Sane procedure as for the preparation. of
(+)-trans-1-(6-met hoxy-pyridi ne-3-carbonyl)-2-

met hyl -1, 2, 3, 4-t et rahydr o- qui nol i ne-4-car boxylic acid

(4- chl or o- pwengdspewethyl - am de. Purification via HPLC atrwszbesoos2s7
()-cis-Il-(6-nmethoxy-pyridine-3-carbonyl)-2-nethyl-1,2, 3, 4-tetrahydro-qui nol
i ne- 4-carboxylic acid (4-chloro-phenyl)-ethyl-amde (4% . 'H NVR (CDCL13)
S: 1.10 (d, 3H), 1.25 (t, 3H), 1.70 - 1.80 (m 1H), 2.45 - 2.55 (m 1H),
3.30 - 3.40 (dd, 1H), 3.75 - 3.85 (m 1H), 3.90 (s, 3H), 4.05 - 4.15 (m
11f), 4.55 - 4.65 (m IH), 6.40 (d, IH), 6.50 (d, 1H), 6.80 (d, 1H), 7.00

t, 1 7.35 (d, 2 7.70 1H). M5 nfz: 464/ 466
E Mr1) . H, [0 01%[8?162]7 %g-tran&l 4- ethoxy-benzo§1) é-mettlgr)l 1,2,3,4 tetrah(ydro qunt?hne 4-carboxylic

() -tract s- | -38<hithisopyepplemhangly-bpid Pwarehdeybioding gedierdi phoeddid BYsdlbsameHgiepld-ne- 4- car

boxylic aciigniof hepyl; (
(+)-trans-I-( 5 %?l@kﬁf&m@n% Jl:im%%e nﬁ]‘?e dﬁ% %ﬁ% {g’tmreg'ﬂ’bd)mo}h)ufﬁ%}fyf ne- 4- car
boxylic aci'd¥%e %““ﬁh‘@r‘lﬂ oxglicngrid. - Bdsciiaey plsened) -l AR irvlpted e er al
procedure A, rmyuxbsit qtstaud irag isSmere tHaikcytion DR BPDY bicladdl (@F 44l e1-faQkethoxy-benzoyl)-2-

4-trifl . I
ri uor OrTFeEhplyﬂ Zfb@@@zfﬂydro &NOF& 4dc%12>ox§£'c add &gﬁ Ig4 i cﬁprop)& lghem% almnndee 4 C%OXW i

1- (3- net hoxy
aci d (4-chl 6?’5818%9%3?%5‘1 it %%éz&ﬁ‘saﬁsb'{'?a‘t (mslH, 2583 9mel1Bf2.%i-s and
trans i soner’d! RUH); 3.64cat78 A 1m,a7H§Jaﬁ) Bisel slexm, 28), 5.04 - 5.14 (m, 1H), 6.43 (4, 1H),

()-t rans | - (65
P %9“?%1{1%%{)?%% UI no%z( H), 7.52(d, 2K, S iz (M9, 472 (1),

(4-chl or 0- pi@“ 630y - & ngrﬂ I‘hi‘h Gechevmgenyl) qq:yl mn(@])@m@)hygﬂ -Oh@ibo-3H8, 3H), 1.13
(t, 3H), 1. %iinelind-184kbéuy1}-phéfoxy)Dutdfic acid16) Gnd E)-sradsi-(4-G- @&Mor h@x‘:_?yl)(e . 1H),

3. 67 3H)eay 2 4498 - ! 2 (d,
1H) , Cg bg*“"@ Mg"‘%dfé%q%‘@‘h‘_‘ % ﬁﬁﬁlﬁpg‘?“’ff by %(% 4H) | (a1
(s, 1H), 7. A"P 641 | 465-prefis-444j4-[(AvEhlarg-phenyDB By Kaetbarpoyl] 2B HYIEBY-diflydio-2H-

_)tracts-| - géindibdt hwn;b}eme@xb)bu@nmmf%yr dste? (20454 @bﬁﬁ%@lé%ﬁ&l&ﬂ%‘ ige- 4-car b

oxylic aci @gugh%bgﬁ]gﬁ ﬁ@'uﬁ{%g "!%%o}ma m}(‘ydioxgi] %ngi p{gﬁga}‘ﬁ B Ao ¥He- 4- carb

()-trans- I-(4 oxy-
oxylic aci 8¢S Eihapg! ¥y agfed ‘E‘I‘iéfr?ﬁayﬁoetwhyﬂomazm@es Vs resritibe sdhwibd wasiatigredener al

procedur e Bio siulas tdofnLtEmIﬂ@tlﬁ bsbéimghl( 3THE- oG QE@C&)@&B&E o HHoREethAbl and

et hyl - benzy|.;a 4- met hox
|. 2.3 4-tet reah% Ui nOEI ne eCO(al.r nEl \'va(s:%cal‘cii:) ggl X) (.)oncentraterg p}ydrochlonc acid

(3, 4- di chl oPB! Hﬁeﬂy Tag Pﬁﬁmgarwwnmmwpss@ma@m extyacted with xthyl restagt (2 617§ and
trans i sonemd). Fuerdxfraiceabdro tombinad, MRied Wite bfl@Jdried over sodium sulfate, filtered, and

( ) tr ans | éo%ceH@atteH 0'*% RN 0% a)mvi%ure of czﬂ and é?a%s 1som|er.s A gom%ril of the crude residue was

nmet hyl - et rahydr o- qui nol I ne-

(3, 4yd| chl o%‘ﬁ?ﬁ%’é Ay ¥°é€fﬁr;?wura£ﬁ> ér%-*%%(ﬁhloc@ez@)ethgwmmmmu Leheth@idy- 1. 13
(t, 3H), 1. dHydro-2H-qaSolfneyl-cirbinyl}Phéndxy)-buui 1 adidn) and Hpure 3 (59is4-(B4GQ- &mo_ 1H)

2 75 Uy Sh st i ] 0
1H). MB mz 2Th(e n ﬁ_ e mﬁ@g v(aR/H-sS‘j w1tl'T)@(§ljm_gg]pur1ﬁcauOn in subsequent reactions. Data for
()-traits-| ‘Eh‘( WB/BDMXW BERACPIOD) 3- 0BT fy 3112, @ 3%, 4e3 (dad) Yy, 0.061U2. 10k, ne- 4- car
boxylic —acig, HhebBY RS 6L 28do (m, sH), 5.02 - 5.12 (m, 1H), 6.44 (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), 742 - 7.51 (m, 4H). MS m/z: 535
(M+1).

o
._‘

[00165] (2)-frans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-d-carboxylic
acid ethyl-(4-nitro-phenyl)-amide (17)

- [00166] (t)—trans—l-(4—Methoxy—benzoy1)—2—methyl—1,2,3,4—tetrahydro-quinoline—4—carboxylic
acid ethyl-(4-nitro-phenyl)-amide was made following general procedure B, substituting ethyl-(4-
nitro-phenyl)-amine for ethyl-benzyl-amine. The crude 1-(4-methoxy-benzoyl)-2-methyl-1,2,3 ,4-
tetrahydro-quinoline-4-carboxylic acid ethyl-(4-nitro-phenyl)-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-
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[00184]

()-trans-1I-(4-Met hoxy-benzoyl)-2-nethyl -1, 2, 3, 4-tetrahydro-qui noline-4-carb
oxylic acid diethylam de was made foll ow ng general procedure B
substituting diethylamne for ethyl- benzyl-amne. "H NWVR (CDCl 3) 8: 1.10 -
1.29 (m 9HyO2069716{«ddd, 1H), 2.51 (ddd, 1H), 3.38 - 3PEBUSBI/NE87

2006/ 091674 PCT/ US2006/ 006287 (m 4H), 4.15 (dd, 1H), 5.06 - 5.17 (m 1H),
6.49 (d, 1H, 6.70 - 6.75 (m 2H), 6.82 (ddd, 1H), 6.90 - 7.03 (in, 2H),
7.45 - 7.50 (m 2H). M5 mfz: 381 (Mtl). [00185]

(*)-trans-1-(2-Met hoxy-benzoyl)-2-nethyl -1, 2, 3, 4-t et rahydr o- qui nol i ne-4-car
boxylic acid (4-chloro-phenyl)-ethyl-amde (27) [00186]

()-trans-I-(2- h zhenzoyl ) - 2-nethyl -1, 2, 3, 4-1 et r ahydr o- qui nol i ne-4-carb

oxylic aci dlgt %&cﬂ@ﬁlg}? gﬁ%‘%‘v’%ﬁa&d %@Wﬂ%’l‘f"&%‘p‘%&’i}%{ﬂe EII"B’?\%O%DH ¥ hior &l

procedure A, 3HRUPS(t 3iiMg 133 et HoXY8 - 258 o YHD), T431-0177 (e 480 B.83 - 3.90 (m, 2H),

4-trifluororseishylis bgnaRyhs @hldrd-de ¢ st Y€ 6. )

1- ( 2- et hoxy, benzayl %Kzzj @hg}z- 1, g,sg?ﬁ?{ﬂe\? ?ih@%#@:%ﬁ#&‘?’ A 2% A Boxyl i ¢
neayly -%‘f%l IR R

acid (4-chl oro- y isolated as a mxture of cis and
trans i soner[8016Pur () iremst2-Methylila3-eth@-isgk-ablele darhouyl)-1,28 3-tetrahydro-quinoline-4-

1- ( 2- met hoX Yealb@HyBONcid (3Rl dBh VD l%?l’i%d f% et rahydr o- qui nol i ne-4-car boxylic
°Iﬁ§’| %r)ﬁe%’é 581 LB T 7o 463 (M1). [00187]

acid (4-chl -phenyl ) - et , _ .
(I) -ci s- 411 [ 42&%6@?2 égggﬁ“ g‘?mluﬁrﬁ?;mh?@ﬁw g; zé;g{;ﬂ) Wgtaﬂt&hydr 0-quin
oline- 4-ca joy | af gi e r2a- phanyd ¥ detarditiad nd@4l nitrogen
() - trans-| - [afnolpRer& ABARDN:km R HAPLHY, ° i d ot
0 éﬁy d%%)yra t0.5 °C, acety] chloride (17 s, 24 yomgl) ang ety

benzoyl ] - 2- met.hx}/l % 2 32 4-tetra ui-nol 1 ne-"4-carboxyri

(4- chl or o- pRERTIC. Gt A 24mmevers dde apdybe BEionamingig pia wireskat fopm sqmperating

tr anz- :]1- g 4- fa2p leta;&ﬂ@ rr@etfh enmnrirg wet doydentand BBy lahd Rrtitibel IB%tl;veen water and

3, 4- di hydr o=@{tasihte "Bl oRGrid =hut yri.c aci 293 0. 548
mmol ) was diashl-gl Vv dt%n&%&i n&?ﬁl%%ﬁ%a)ﬁ%%% %%gﬁ%é{%%r%ei%%’n%u&Srul{}%ézol e (111
ng, O.82 mmrfd)scme’acﬁ 48T ("SBEP Spyre enrgnrthe-7 8-28 ige magdl wis pufied by figrbl ) wer e
added. To t HEomatestablyi (H eteheatie Nhgjaneg o malthe d-reh(l-ishrazaz obat Al hiidam - 1- Y )

N, N, N, N -t edor il stils@vo Wi exaf | uor ophosphate (313 ng, 0.82 mmol). The
reaction vvaﬁm%ghomfd to.stir at roomtenperature for 5 mnutes and ammonium
chloride (6 110 39 hefiom) flagk ity graegtic Stiver Vasabaged ivitielmahyi-isprertlest r oom

t enper at ur ecahperliniagith tthyl Gpar(909angp b 8 trindl), in tehehydrofinid (RI0EmMYASToGRYeR i nvat ed i n
vacuo. The pdasiH shiutd of £8ihY kSS ' | tate an hed
twice with %)t g{) The extrafd{agﬁagggeﬁﬁggﬁgglogmﬂt“ﬁ{eg(é%gg%gﬁedg’ﬁl%tgal?g Zzodi um

bi car bonat e™and " BFIHE Vs Frrdd QPdsmreatie (i & 1A0hatreinder py argon aghospherel The

concent r at ewactiqrh wasc franeferred @g iadieparanms findliand the @HO4djuekS tAD Gia 4dG@HSof BONMET S.
Pur Idf [ C?'; [ Olﬁydi]:bb}ﬂo(i”ﬁ glciﬂ.c D Rlx R R0 RNV TRERYS &S n%BlagJ ot hanol
gradi en & rded pure. . . . . ,
()-trans-| i 195 SPGB Gk Y2 B S ety e ssade iy r o- qu
i nol i ne- 4-¥E#Hwseyericentrgied i vicde g hiield Banelficisughzple Sichydxyliacie af SAHH soBs (o6&l |  as
pure ()-ci smg 9w (8GRI 8 8RY Without purification in the next reaction. . .
pr opoxy) - belﬂaf%j ] -(é:tmeté%] - :lI 23 3,4-tet rah%/dro- %UI nol i ne-4-carboxylic acid
(4-chl or o- phenyl ) et i{{i= S e mpia-ioraghle-3-preboralirsd 4 tethso-quinpliRiR ( CDCL3)
S: 0.97 (d,ca®pylic apidi(4-cilqro-pi@h)-ettlyl-atBde(vebel ehade Fbilowing general procedure A, substituting
3-methyl-isoxazole-5-carbonyl chloride for 4-trifluoromethyl-benzoyl chloride. 3-Methyl-isoxazole-
S-carbonyl chloride was prepared by reaction of the preformed 3-methyl-isoxazole-5-carboxylic acid
with oxalyl chloride and dimethylformamide in methylene chloride. In addition, only 1.2 equivalents
of lithium hydroxide were used in the ester hydrolysis step. The crude 2-methyl-1-(3-methyl-
isoxazole—5~carbonyl)-1,2,3,4-tetrahydro—quinoline—4—carboxylic acid (4-chloro-phenyl)-ethyl-amide
was isolated as a mixture of cis and frans isomers. Purification by silica gel chromatography
(dichloromethane / methanol gradient: 99.5/0.5 -> 99/1) vyielded ()-trans-methyl-1-(3-methyl-
~isoxazole—S-carbonyl)—1,2,3,4—tetrahydro-quinoline~4-carboxylic acid (4-chloro-phenyl)-ethyl-amide
(24%). 'H-NMR (CDCly) 8: 1.02 (1, 3H), 1.13 (d, 3H), 1.40 - 1.50 (m, 1H), 2.25 (s, 3H), 2.70 - 2.80
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2.03 - 2.13 (m 2H, 2.34 - 2.41 (m 2H, 2.52 (ddd, IH, 3.59 - 3.73 (m
1H, 3.77 - 3.89 (m 2H, 3.91 - 3.97 (m 2H), 5.00 - 5.10 (m IH), 5.47
(br s, 111), 5.72 (br s, IH, 6.44 (d, 1H, 6.68 - 6.82 (m 4H), 6.88 (dd,
1H, 7.16 - 7.22 (m 2H) 7.43 - 7.50 (m 4H). M5 mz: 534 (M1l). [00189]
() - trans- ( 3WDIzeX69%ZM no- pyr azol -1-yl)-[1-(4- et hoxy- bearoyioys/@easet hyl - 1, 2,
3,4- tetrahydro-quinolin-4-yl]-nmethanone (29) 82 WD 2006/ 091674

PCT/ US2006/ 006287 [ 00190]

()-trans-(3-Di et hyl am no- pyrazol - 1-yl ) -[ 1- (4- net hoxy- benzoyl ) - 2- net hyl - 1, 2,
3,4- tetrahydro-quinolin-4-yl]-methanone was prepared foll owi ng general
procedure B, substituting N, N diethyl-1H pyrazol-3-am ne for

thyl -b | Pur,i ficat] HPLC, yi el ded t
i 61 hy an moThihsay T 5718, Heh: s e, B0V s Blerian b (518, 675401 o1 anya
i
r o- qui nol i n- P, ]rﬁéﬂlfi’aﬁ -, 7-10 4, RIORY 40CGHRHR MSSn/z: #381480 (M41).31 (m 9H), 2.06
(ddd, 1H), 2[0613’1} 2 8nd 1u-Mddloxy- gen%él)’z n’))étlﬂ’ﬁl f 3. teﬂ’kﬁgﬂro%uﬂ%%ée?tca%Wyh%S 00 -

5.13 (m 2H) 9
6.87 (ddd, 1 i P@S“"P%i‘é@*‘fﬁﬁ“’" ?W%‘Z?)dd 1H), 7.37 - 7.44 (m 2H), 8 05
(d, 1H. M 152]: &) 7ranst IN-Methoky@Bd-8111}-2-methyl-1,2,3 4-tetrahydro-quinoline-4-carboxylic

()1 ans- 7- (e hosaapit o g?ﬁmg@rm%him% Dbt SO, 20

ol i ne- 4- carla)o?% gr% ? (4 chl or 0- pheny A round
bot t om f | askK W ¢ H™ %Aev Prendyqminecfpr qikbepayhijesg T}eﬁcﬁdec}%‘nzﬂihﬁ@thﬁwﬂ& 2,3, 4-
t et r ahydr o- gesthiol. 3. Ixktedphyre-ipanolitei decaoiylic mhyﬂlyl%hﬁfazcﬁ%héfgl)-arﬁﬁ95wﬁW| ) in

met hyl ene chiottel 8& nfidurd O czsm trMﬂ%{ersaPﬂff Laﬁ@rﬂ%ﬂﬂ?&&%ﬁi&h@f z@aéls—i]—git xgetﬁ P}i

0 -
St SBp?’SSD; e Tt eSS Sy i, Syt fhigoThe phedbt | on was
stirred at H&%@Q@ & 6.95(d,38),1.190 3HRUIS- 1. Slﬂme lEpaas i e aapsnix7anst erred
to a separ at(sgrm)fmnglgg (1, R, Q;IOBI 895 @, §ﬁ)t HH?(H ﬁ% Rgcég{ pﬁpg)tenﬂ?m ution

(15 m), t hylene chl ori

vi gor ousl y. %[I%% %Og?uﬁ{)wﬁé% garPd (e -dHs Mivae 4 ?at ed, washed with brine (1
X 20 ), de018H o(¢RtranvalghdBihoxy- lieuioiflaw-&;ethﬂrlct,sfﬁ tetrty &d-quihBide HichibbFli€ was
concentr at eqma@;cmme;@ aq,{ljeq ﬂ orange residue (800 ng). The residue
was purifi egoo‘i‘;aﬁ | ash chromat o phy (i % nethanol / nethyl ene chloride)
to yield ci ( 6 RFE a4 Mthei ?f@")@ 2Bttty hdsd-4-tepahpdse-pjroline-dxca®onsli¢ et r ahydr o-
qui nol i ne- 4addrchiyed-plenydeintienbd plepodt Sllovase densl Ipstdsel Bd s(pfBQingts- 9499 .

[00193] Toehl et -benzyl-amine.
cis-1-(6-ch off%l;%m;plﬂ%ieb 3 yla on ?NM%(CDCI%S ig(ﬂ 3§.D41 7t4et1r821f1r9c}%287

qui nol i ne- 4{4& Sl@é@ﬁd@%ﬁ@h&ﬁ I &, [ERBG1 n667 (i, S O, 1D, 69PhRy | ene

gl ycol di mevhyim, exhend {62100, 2ml-).290ers1 ad el 736 - 6.45mR 28)Vy 806 Ul Ofis @fiz: sodi um
net hoxi de i gsspgt.ffanol (3.3 i, 16.2 mmol). The reaction mxture was

stlrred at roomte erature for 20 hours. The reaction m xture was
acidified t 0 ﬁll 1= "&M‘MF@PP‘Y@PHT&X}IJ%BEFBYH1&3H3ﬁetrﬁtbmrbﬂuihdina¢-icaibmmb
extracted wadid4ehlbipl3-Besi-phedy))-diha-aRidd @) C Iayer was washed with brine,

Idrnl ed over fmgﬂﬁs I ('-"!)r?rans-k EliaM%hoxy genzoyl)~2~rr%{h$lql 2 3T -tetral }Irdlrc;[ {u%%l?ne%grb&glgcem rated

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)-ethyl-amide was
isolated as a mixture of cis and trans isomers. Purification via HPLC yielded (&)-trans-1-(4-methoxy-
benzoyl)-Z—methyl-l,2,3,4-tetrahydro~quinoline-4—carboxy1ic acid (4-chloro-3-methyl-phenyl)-ethyl-
amide. 'H-NMR (CDCl) 8: 0.99 (d, 3H), 1.14 (¢, 3H), 1.72 - 1.80 (m, 1H), 2.44 (s, 3H), 2.50 - 2.59
(m, 1H), 3.62 - 3.73 (m, 1H), 3.77 (s, 3H), 3.79 - 3.92 (m, 2H), 5.07 - 5.13 (m, 1H), 645 (d, 1H), 6.74
- 6.83 (m, 4H), 6.88 - 6.93 (m, 1H), 7.04 - 7.06 (m, 1H), 7.13 (bs, 1H), 7.45 (d, 1H), 7.52 (d, 2H). MS
m/z: 477 (M. :

[00177] (*)-cis-1-(6-Methoxy-pyridine-3-carbonyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-d-
carboxylic acid (4-chloro-phenyl)-ethyl-amide (23)
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vacuo to yield

1- (6- met hoxy- pyri di ne- 3-carbonyl)-2-nethyl -1, 2, 3, 4-t etrahydr o- qui nol i ne- 4-
carboxylic acid (190 ng, 32% . [00194] A round bottomflask with magnetic
stirrer was charged with 1-(6-nethoxy-pyridine- 3-

car bonyl ) - 27vgaedapdted, 2, 3, 4-t et r ahydr o- qui nol i ne- 4- car begyuUsmocmsd7 (190 ng,
0.58 mmol ) in anhydrous pyridine (1.5 nL). To the reaction was added

N-et hyl -p-chl oroaniline (185 ng, 1.19 mml), followed by EDC (156 ng,
0.82 mml ). The reaction was stirred at roomtenperature under an argon

at nosphere for 18 - 20 hours. The reaction was poured into water and
extracted with ethyl acetate The organic | ayer was washed with brine,

dried over mggp%f %n1sulf and filtered. The filtrate was concentrated
in vacuo to d "4 F ‘%FTmfg@ﬁ“ﬂﬂyf@Tﬁgméﬂﬁ&@mﬁﬁPﬁﬂP&ﬁ°%H§ﬂbbr|f|ed

via silica gedthyl-8333Er20d61 0916 44caPElid 520 ¢BMmORERET)-chilanmat ogrifdaiy (1 %
nmet hanol / rﬁﬁimm%d&nL)Q{sllqg}neéx@{prﬂm Bt&(rbcl?!? B'Emg:tgyl-\f '2§|4qetr(aﬁ ado! Puﬁmé (6-

met hoxy- pyridi ne- t rahydro- qui nol I he- 4- car box
ylic acid (4 é‘ﬁ’f”S CaC?dp(ﬁéﬂéP%’he@f‘Wﬂ %i?’r‘i‘eo% 1&%“ GRGY @)@Iv%f)‘) 525 4. 05 (d
3H), 1.13 (t3H)3]ZQ)18(IL(nﬁH{)-2$ -255 (nniHy 330 - 3.90.(&01H); 3.3.-6@5 (nmlH)lﬁ))O(s%HfﬁO - 3.70

gs.meolH%a 318@5(%5 g 35595;&2111 1?;0649‘\5 8!% 6505%_@) %g& %‘o&‘?’ 7002:,@8 éﬁl)Soll(_?j
2H), 7.75 (?2%5‘4 237 <d(?§1>’717945s’1f¥?/51\43ﬁ912z46446(nw¢®6 (M+1). [00195]
() -trans-| - ((801791dr Gyramyeln3-0fethoxy2belBsly hHy-nrethyll, i Al Al i3 )b Be Qb Rodylin e- 4- car b

oxylic acidg am de (32) [00196
()-trans-1 - lﬁﬁrfm%iﬁggenzﬁé%%mg&ﬂgth | -1, 2,3, 4-tetrahydro-quinoline-4-carb

oxylic aci ((! 04130 Chf%‘f’@’sﬂﬂ% fhgxydenagH)= 2amﬂu&l%14-@@@ycgo q@0oBB-4raatdbylicvas

g i ssol \éed i (r;deGEChlyﬂo@hﬁqu}Eth)mﬁmﬂewe(sZﬁde fﬂllo)ngRﬁ&'al%EUcé&Eﬂe Qnsuwﬁﬁtlﬁ:g@q}leﬁfgx OTg C

oron brom zoyte T 0 -be cone rade me; r|ne €
Burbyt hio%degfo Apmﬂl?i)@n‘m?ﬁ%]bn{)y:} i d:[‘hsf dqgﬁj tkm% %{la F

reaction’ ma%2w§ to roomtenpera
al i quots of ﬁ%ﬁm@WﬂﬂPﬂﬁFﬁé“TEﬂQZGMUE“é@@h&ﬂmb#@ﬂam@edmatm@w% koar and
two hours. Timure dastadrmnasnest Phrdfedion G HPXIRe1RA ¢)-nahst 195- nkiﬂ&cy%@&@ﬁbdz

addi t I onal %eﬂhﬂbi@t?: 4qgtrap§a¥ocw lnz)lfnlag Qggxg% @S g4 ngfa Ph%l.%iﬁ lamﬂ? éﬁ?& uﬁ Lhe

reaction wa rox I d on (50

mL of 6M. P(’i‘@@é& P.9R§i G ’é.%hHwa% é)@Pl(raéﬁbM%%W(@tﬂm?:Sécéﬁh@e (2 X
100 ). o TheH)ef(tsw(a,cmis, 3w|ene93:@n;rb1meglg s.mamhad, oMt B synal e, @il dnidem, dr| ed
over sodiu ty at

purified bgBZ%q%té‘gg?’éﬁf’ L7OhrornsﬁnalﬁlSap y %@t#}l 99%%t22$elﬁ%§%aﬁ8§%§‘éadl ent) to

afford pure [({0} 81 | J@ktraps-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4- -tetrahydro-quinoline-4-carboxylic
(4- hydr oxy- h@nzgwhnb&d&m@néﬂ@ﬁhmahmgro qui nol i ne- 4- car boxylic acid

4-chl or o- t CDCl 3) . S 97 (d, 3 1.13

E t, 3H), p ‘fhéﬁ ’i%i‘ ’%qﬂy‘%‘a&ﬂ’dl{gzi’ﬁ?ﬁ ‘[3\&“@4‘g“ah3§‘f‘9‘%3““°‘(%4‘°§?9"(yh‘5 o;D - 5.13

(m 1H), 6 apid B4 dichlpgp-phegylls@hyl-argidegwas (uppyle RIwingGrergl pro@du8e)B,(snpsti@tidg eth@- 85 -

gH)QS ﬁ/g] . ;.Hy—dlcﬂbfb%hcnyﬂ Lardide (oMethAtibnzylfamdd. ~Thé -cRde ﬁ-m-mgﬁ_&(rbezzo%ﬁ 2-me31y149 (m

(-1 (4 Vet %% Z"E&’%ﬁé‘f“}"ﬁ‘f ‘é %’l’ﬁﬂ‘% &7 ShyETlrlirRbriarie o4f (e%%1 fe? aci d

( hl or o- %@W )“zs @fiﬁyrps 1@;3@;3@61311@9@)10n via HPLC yielded (z)-trans-1-(4-methoxy-benzoyl)-2-
methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (3,4-dichloro- phenyl)-ethyl-amide. 'H-NMR

(CDCls) &: 1.01 (d, 3H), 1.13 (t, 3H), 1.70 - 1.79 (m, 1H), 2.51 - 2.61 (m, 1H), 3.59 - 3.70 (m, 1H),
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, 5H), 7.13 (dd,
1H), 7.37 (d, 1H), 7.49 (4, 2H), 7.56 (d, 1H). MS m/z: 497 (M+1), 499 (M+3).

[00183] (#)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic
acid diethylamide (26)

[00184] (i)—trans—1-(4~Methoxy—benzoyl)—2-methy1-1,2,3,4—tetrahydro—quinoline—4-carboxylic
acid diethylamide was made following general procedure B substituting diethylamine for ethyl-
benzyl-amine. 'H-NMR (CDCl) &: 1.10 - 1.29 (m, 9H), 1.97 (ddd, 1H), 2.51 (ddd, 1H), 3.38 - 3.53
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[00198] Step 1. ()-1,2,3,4-Tetrahydro-quinoline-4-carboxylic acid. [00199]
Qui nol i ne-4-carboxylic acid (580 ng, 3.35 mmol) was di ssolved in an agueous
pot assi um hydroxi de solution (1 M 10 nmL). Ni ckel/al um num amal gam (3 g)
was added in portions over 1.5 hours. The heterogeneous m xture was
stirred at woameloersper at ure for 48 hours. Upon conpl et ipgius20bdi@etseact i on
was filtered through Celite(r) and washed with ethyl acetate. The pH of the
aqueous | ayer was adjusted with concentrated hydrochloric acid to 4-5.
Solid sodiumchloride was added until the aqueous |ayer was saturated. The
ethyl acetate |ayer was separated. The aqueous phase was extracted wth

et hyl acetate. The extracts were conbined, washed with m nimal brine,

dried over sod 15 L@?e |J7%§red and concentrat ed

1,2, 3, 4- Tet %%@89%1%45 17 %e 347 Gt B 899 {9c G 70 - (A3 i S8 6.53 o tD: 6.90%r t her
f t m, ZHH-NBAR/z(BDGLF). 8: 1.95 - 2.08 1 2. 22 -

gug? I(ﬁta Illc-)|)[0018§} 23 ,m,% ( 39 4 Y 111 (m79 O

6.56 (d, 1H), é %’yﬁéﬂ’(r}é g ‘8“‘%%?‘8““?" linc-d-c Wéf”ﬁg% 178

(Mr1). 84 W34 %‘?"6 C%‘ﬂt' #ydo@06/ 006287 [ 00200] Step 2.

() - 1- (4- Met HBRAP6Ibe na-oyhs)l- (11v12r,ha<,y4crtzamrza;hem@t oz gmteﬂéh!ydrsl@mf’oh&eal éaewht c acid.

00201 1 2 a C eyl S OWln (3¢} Toceajire
\[/vas di ]ssolrmg)g{dlélniﬂor W?t%tgyggr%ﬁg{k?%kﬁﬁg ﬁﬁ f%l n?_dj A?’i‘ﬁsé‘y)}‘?g@grﬁe\ﬂtﬂ"i de (64)4

ng, 3.78 F')ZO 0”‘?:1 b‘ﬁmfl'ﬁ’qunﬁ%@d’ewyl Cld‘?qu -oY5e eipel 12 -ptheribengoy)238:thyly, 1. 01
mL, 15. 67 nigi3y-tetifin@rorqeiadling- emrw)alc Sécidr (@éﬂloai-phér@milaﬂﬂa@r@ets Uﬂé&atedf Qr .7 days.
The mixture nidte &Qﬂ%ﬁf‘t;Jn?'{s% sapl% i 1T1 }ug Lene ‘E’l‘?"‘g& s 1(—: -éx{e{hgg( EZ0Y d SOdI um

hydr oxi de i"éh% ueous The orm e

aqueous pha & PR PYFoeyingling- f‘r"af%}’itfet‘?tdr &t"@dmh’p@v’]éjethﬁl-emtde (Red D(’IﬁJH =

3-4). The aqweéﬁ}ﬁMphase was then extract ed with ethyl acetate (three

tines). The aghi nag, [ a . over . sodi um
ey e SRS S nllBh BB ot 2 ot Dt Bt oot ¢ hout

sul f at e, . concentra

further purl @%ﬁyl‘ id (fyehlopp-phenglycthylmpide. (289 oL@ ansl-#y3 3arbamoyl-propoxy)-
()-1-(4- Met hmgyl]@enamt,;,s,a -teBrallydo-uiiolind ¥y Chi K flid ia i@ |(d-Hor S pleayI PN hivide ACi d (4~
chl or o- pheny) - et hyl - am de [ 00203]

1- (4- Met hoxw?wl) 1, 2 3, 4-tetrahydro-qui noline-4-carboxylic acid

(appr ox. YoitRrE o (18 5ie e dransri-(bd- Ry thigrephehDotiierb@dOll#inetylo whi ch
gnSSdl‘ Op| ;)f 3. ¢Hditnptd3H- I}Lﬁlfolmmodzeodya@henla@ﬁ&dync@itﬁ@w m§b|54:8r &a@&@om,l? 275 uL, ;
: mol ) Wash r in solution o
the starti n& te%?’glllde Al?]ge%y%tyg%lrg?omw?oﬁ gﬁ%%"“& ’@gest‘?f"f’é'ﬁg‘é tre, the

yel | ow sol uBFoPend&? ehnehemed ebera sededz e rﬂ@pe@lw trbpction| wesnaidedo OV
excess oxal arhbendotriazol-Hg)-N NN’ -ueteamthplurlaguraﬁdxﬁhushﬂ)ﬂa{phﬂ@(3Bj}thb BPEAmMASHEi ssol ved

i n methyl enﬁacﬁ&”v%'al%%/ec(égm%om tehberstL ﬁfy%nﬁg %arr{?m I '”“‘“mzfggn%ggy 1597837 lrJTTI?r'0| ;1 41

nmol ) was or o-
The m xtur emﬁgewﬁstag‘%efi e%ﬁe a"g"édﬁf f‘%ﬁ%étrf%‘t%'ie’@l’% PtFgisht. Upprecompledani b was
pour-ed i nt omigtuisyias eppehizeted in vand. TesbeBngetidie wad kol @A th éiHyl R6ate Havaghedrdi ned

or ga 21 CS_VeiRe &Elaﬂé e«gtero\t@f ee%%' o0 \?#lléeg%tﬁ ’saﬂIr%}%_dE)ﬁﬂgtg 0 1unft_| blca((r)br})gz}_lent L g%rgef' " lhf
&% ed over so@tum sulfate, hlte}(ad and concenirated. The crude res1due was a mixture of cis and

by
-

trans isomers. Purification via silica gel chromatography (methylene chloride / methanol gradient)
afforded pure (i—)—trans-1-[4—(3—carbamoyl—propoxy)—benzoyl]—Z—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—methy1—1,2,3,4—tetrahydro-quino]ine—4—carboxyh‘c acid (4-chloro-phenyl)-ethyl-
amide. Data for the trans isomer: "H-NMR (CDCly) §: 0.97 (d, 3/, 1.11 (t, 3H), 1.72 (ddd, 1H),
2.03 - 2.13 (m, 2H), 2.34 - 241 (m, 2H), 2.52 (ddd, 1H), 3.59 - 3.73 (m, 1H), 3.77 - 3.89 (m, 2H),
3.91 - 3.97 (m, 2H), 5.00 - 5.10 (m, 1H), 5.47 (brs, 1H), 5.72 (br s, 1H), 6.44 (d, 1H), 6.68 - 6.82 (m,
4H), 6.88 (dd, 1H), 7.16 - 7.22 (m, 2H), 7.43 - 7.50 (m, 4H). MS m/z: 534 (M:+1).

[00189] (:)-tmns-(3-Diethylamino~pyrazol-1-yl)-{1-(4~methoxy-benzoyl)~2-methyl—1,2,3,4-
tetrahydro-quinolin-4-yl}-methanone (29)
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hexanes gradient) to afford

()-1-(4-nethoxy-benzoyl)-1, 2, 3, 4-tetrahydro-qui nol i ne-4-carboxylic acid
(4-chl oro-phenyl )-ethyl-am de (193 ng) as a foam 'H NWR (CDC13) S: 1.17
(t, 3H, 2.06 - 2.26 (m 2H), 3.57 - 3.70 (m 2H), 3.73 - 3.87 (m 5H),
4.02 (dd, Iwb)yposorszs (d, 1H), 6.66 - 6.74 (m 2H), 6. 84cTeds00dldy, 6.93 -
7.06 (m 2H), 7.17 - 7.24 (m 2H), 7.37 - 7.43 (m 2H). M5 mz: 449 (MW1).
[ 00204]

()-trans-I-(4-Methoxy-benzoyl)-2-nethyl -1, 2,3, 4-tetrahydro-qui nol% ne-4-carb
oxylic acid ethyl-(4-ethyl-phenyl)-amde (34) [00205]

()-trans-1I-(4- I\/bthoxy benzoyl) 2-methyl -1, 2, 3, 4 tetrahydro qui nol i ne-4-carb
oxylic acid {?B - et h - phenyl ) - am de was Ear ed foll owi ng general
procedure B, “’@ Zt ﬁ@d{%‘a deitprlpming axrazelrwwﬁ%@wm arAyPré-nfethyl-1,2,3.4-

et hy! - benzy| tetzahydxequinoli-ANVRu(IGRNEE 3)s fBipard Rfow(}, gendtd) prockdaude3n, (Jubsm?aH) o, N, A 26 (t,

3 1.76 2.6 11
3"%0 T g(zqg%]hyl ilf}_-ér;)razol% a eg’nggtg -b% ;?l-aﬂq)e }9u€£10 Eon%%&%qug%i PYi§ (-3-;,.6, Sg%_ (m )
5H), 7.13 - ﬂ’ygmmﬁ]pyrgzpb—l—ylﬁ[l-é%methory gqlzc(yﬁ],’z-ngzggll)l 2,3A-gphydrozquiBlin-4-f}- 2H) . MS
ng 457 l(Mune)hanc[neomaqm (CDClg))S 1.15 - 1.31 (m, 9H), 2.06 (dddt 1121) 2%5 dZ .86 (m, 1H), 3|'33- 4 b
rans-| - etra ro- quinol I ne-4-car

oxylic aci Fll? é4 eﬁﬁ%ﬁ) I Ssé((az%ﬁy%%gﬁ %}Daﬁrfode@ 5?@‘%)1%23 Bewctdo1674
PCT/ US2006/ ({7@882( 1)o7 gd, 1H), 7.28 (dd, 1H), 7.37 - 7.44 (m, 2H), 8.05 (d, 1H). MS njz = 447
()-trans-1 - (M+MEt hoxy benzoyl) - 2- met hyI 1, 2, 3 4 tetrahydro qui nol i ne-4-carb

oxylic aci t i SOX repared foll ow ng
gener al proge ure %a'gel (F“ﬁefhofy %’l’\’f é'tc‘ﬂ—é? yl?)?‘r‘?‘ﬁf}ﬁ%% %Egzlmimsq%me f or

et hyl - benzyl* %?WWéca%c@mdbenpﬂMﬂ@tmm)l solated as a mxture of cis and
trans i sorrer[mwfjur lAf ﬂoﬁiﬁtﬂo@d}n tﬁ)(sk Hﬂhq‘n%hﬁt dgelr was charged with cis-2-methyl-1,2,3,4-

()-trans- |'g% u1n lne Zb%)‘] h 4
met hyl - il yarsTy ﬁa‘i“i Ve ibRg P Emgel} iy methylene chloride (4.00
et hyl - ( 5 ety anersmtm@l ato@sphprp.- babei tbbeeadldﬂ—wakxﬁ@d(@m&)&):ot&yl dhi@ide 4d0 39 (m

?H) 5&0 844- 2973 Qo) mid M'vl)dusogmﬂ;@ﬂgiaﬂun@ 0.3, 5216%0 Vi s§ ”hheu'ﬁcuo 3\5&1@4 N i’|_|§35
m
6.70 - 6. 77%&%& qg‘ﬂ}m E"}“Ber%ﬁ E%BIS %"l'flif%mr%e gstion “?S %“(S%’ﬁid to Pi)*epm?‘f’lzé“nnd? 50 (m

2H) . M5 i z contayring a(sqyﬂrgg()d soc[ng@lggg)]onate solution (15 mL), then diluted with methylene chloride (15
(-)-trams- | ﬂMadVBhdRﬁWgobﬁﬂsz Ome)resan ?ﬁll: 1a %va?seﬂar&t@t &«?smé%ﬂ'bﬂw ('i‘ ql '0 ne-4-car

Y s S . e MBI 0 S5 G1ER8 102 850 s comseptied i i h 1o 4- car b

()-trans-1-(4-Met hoxy-benzo
oxylic aci orepgstehidre BAG MY - Elmrd@um@s praified fig lflash whiogatgmapby &l %pndesdur e B,
substi t uti ngethileet ydridgnitd | yiad f &y 1- (6a;mtaablpy;k1ﬁr@é>ehrb@m P SnethyitS:, 3. thflBydro-

1- (4- met hoxé{unﬁﬂ%{éﬂ%yﬁ s Rt legtfr;% ¥§Aowsm£§% %ﬁw nol i ne-4- car boxyl ic

acid net hyl e was of cis and trans
i soners. 01934 3t Toorp  seltipn Hpf_ Cisy}-@tchllend-pyridine-3-carbonyl)-2-methyl-1,2,3,4-tetrahydro-

()-trans- I - qmmmwbem%&mezmﬂ@mg 1.8 oo m‘%ﬂi@ﬁer %nm%&zrgwtﬂpgloﬂe 4-

carboxylic s i € 1 , 1.75 -
1.83 (m lH)ﬁEj \Qa cp Xt é) g G%Plys I %g‘)og Qg B Anel}lmgmdegﬁjnet ?017(% .3 IW 3 ']2512 3. 98
(m 1H), 5. @tyctxon mixtyry weq—ﬁtlrrm roog te,m@eretgre for pg hou@. T react®n gg;m(rﬂwas5bi)hﬁed7[o 29 -
7.39 (m 2HH 1 Fy B&ition of adndoud 1N hydrbdhloric Mai iﬂi%xtra&é’eﬁmﬁd% 1 a[:e@a@ez"l:@]orgamc layer

()-trans-1-{4 \&Mgltech\gfﬁy brxqg prany: vgr magnesu:[lrrr;I yulfate ‘and fglteﬂadt ‘?ﬁerfﬁtrged\,\r/ag cgllélelntrggcldl urz] e-4-carb

oxylic

vacuo to  yield 1-(6~meth0xy-pyr1dme—3-carbonyl)-Z-methyl-1,2,3,4-tetrahydro—qu1nohne—4-
carboxylic acid (190 mg, 32%).

[00194] A round bottom flask with magnetic stirrer was charged with 1-(6-methoxy-pyridine-3-
carbony])-Z—methyI—l,2,3,4-tetrahydro-quinoline-4-carboxylic acid (190 mg, 0.58 mmol) in anhydrous
pyridine (1.5 mL). To the reaction was added N-ethyl-p-chloroaniline (185 mg, 1.19 mmol), followed
by EDCI (156 mg, 0.82 mmol). The reaction was stirred at room temperature under an argon
atmosphere for 18 - 20 hours. The reaction was poured into water 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 afford a yellow oil (350 mg). The crude material was purified via silica gel
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acid (3-chl oro-4-nethyl -phenyl)-ethyl-am de (37) [00211]

()-trans-1I-(4-Met hoxy-benzoyl)-2-nethyl -1, 2, 3, 4-tetrahydro-qui noline-4-carb
oxylic acid (3-chloro-4-nethyl-phenyl)-ethyl-am de was nade foll ow ng
general procedure B, substituting ethyl-(3-chloro-4-nethyl-phenyl)-am ne
for ethyl - be@ozylswswsrane. The crude 1-(4-net hoxy-benzoyl pe1/us2006/006287

2-nmet hyl -1, 2, 3, 4-t et rahydr o- qui nol i ne-4-carboxylic acid

(3-chl oro-4-net hyl - phenyl )-ethyl -am de was isolated as a m xture of cis
and trans isoners. Purification via HPLC yielded ()-trans-I-(4-nethoxy-
benzoyl)-2-nethy|-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid

(3-chl oro-4- nethyl phenyl) ethyl amde. "HNW (CDC13) S 0.99 (d, 311),
1.14 (t, 3H) 2.44 (s, 3H), 2.49 - 2.59 (m 1H), 3.65
- 3.72 (m %ma%g“?’*?y 's% “01 éma‘bﬂene shlggif»)( fojlowsgipy HELQ)@ vields (1) Barsrh(6-1H) |

6.45 (d, ]_H)meti@xy?lﬁmdme Bca&dny()mme&bl}l 2,54-B0ahydr® qfdblifeMcarbdxllic  26id0 (4-Lidlo- 111)

7.26 - 7.36 121 s 0

()-trans- I-(%EHK/E %?%CQ%ZO%NW(CD&QSM?%A@J ém gr(?);%%n H817%e- 4- carb
oxylic aci d2§pn(naé ég 7@@:2,113@ 3.80 (q, 2HD), 3.95 (s, 3H), 5.02 - 5.10 (m, 11—1),650 (d, 1H), 6.60
()-trans- l-(<4-1HBt6anyHbmoyb()m22Hmm'dm 127.5b (@ 2kR b8 65, 846wl 18] M3e- 4- carb
oxylic -aci %@H&ﬁfgﬁp@ﬁ y.Prepar ed fol | owi ng general procedure B, substituting
ammoni a i n di oxane for ethyl- benzyl-amne. 'H NVR (CD30D) 6: 1.20 (d, 3H),
1.81 (ddd, 140951 > @EpgarsddérHydpxy-I8napyh-2-methgh)2,3,Ble@ihydSGuINDin2 @R HHESE6 74

PCT/ US2006/ @ﬁﬁ%%lor((ﬂﬁnylﬂdrﬁylarﬂlda@zr 4.98 (m 111), 6.55 (d, 1H), 6.74 -

(6m832( m ZH)[?T{@ﬂgélégg d-l (%:@eth Bﬂ%é)%-methyll 1_2,3 4 t7ef;ra?}’1§dro c(luqnolnilé- -ca:beyﬁ’c6 - 74l

()-trans-| - @49 & %{%}Wﬁhﬁhﬂa@@m £V p- 230meindly vas1disgolB4 4 mebylead yidaride (0i Nol i ne-
?5 ;:ar boxlyl zrfi) amiedoh(tﬂn ek cemg@blemyéo}aneﬁma@mﬁg 04, %@?%&%ﬂ) yuadded

rans-| - no- benz et rahydr o- qU|no i ne-
4- carboxyl ic SJ';ol?lclzl e %reg{?fnb‘?vaos B en %)o%feﬂiﬁ‘fratéﬁf'éé%s Ty el lf"?f?l 5% general
procedure A OrQ‘LFB%IP ¢Qi2 L G@U‘WWWI%HW hor fod trredhpliss. CThe macmdewiscsﬁrred for
g tri ];]l :JOI‘ omtﬂgyd aftbranez@ohd 0ii6al eﬂl@uot Iﬂ’l%roﬁ Itk Bnide- vt added. Upon completlon b |

i met hyl ani g tetr i i ne-4-carboxylic

aci d (4-chl org%l I?%S%MIY %nJrEE& {‘% i %ﬁlééoﬂslassodm %f’%cge q‘ﬁ‘ ﬁ?)’i‘{[u?fe@@f s and
trans i somef®§ ““PGF‘FIFIP’C s e(’ﬁ’lac\?ﬁl a’lﬂHF‘hﬂl agetatd @e’dl%))mL) The extracts were combined,
trans-| - (4- ershettvigslvatet ano b, izeydversedidiedulid, 'flﬂter&l,agd GndefitacanyidrRuiidliggl i ne- 4-c

0115 S e R 0 e MR G 0, 5.
(s, 6H), 3. ydroxy- b@‘?"’(lhfi %AItetIfahydﬂm“%lme"@alP@(}'(m acifl ] ¢ychlo@-phenyh-eBylBBid¢ m 3H) ,
6.78 - 6. 90(94%0 JHNVR (CO@Q,) 5: (7972& 36M1.12 ) 35 7+ Akddd, 1@42951((&Hd fih)3.64VB.0p1 z: 476

M+1). [002
E)-taan[s-l -%’_?lhﬁ)bsﬂ 513b(réln1H3 ﬁ4)3 (cb Hrlr)egﬁs 6(ll (E’ ?:.H) G@éw&ﬁb 6(§E|| fd fhe- 4- carb
oxylic aci dVetHyi23 M@nﬂ@l 749 (pp, )?Hla?‘ril?&e? A9 4ri)2H). mz'pw (M+1). ,

()-trans-| -[joardyet h@)ﬂy@llm%ﬁ%ehzo?bﬂﬁts A¥dtrahydro-quifloin&l. Eﬁb&&%@a&ﬂ%ﬂﬂ%ﬁ”e 4-carb
oxylic aciégJ ’%Ilhem 1% doI 4-yl)-am de was prepared foll ow ng general

pr ocedur e subs N- et hyl -
[00198] Step 1. (+) 12,3,4—Tetrahydro-quino]ine—4—carboxylic acid.

[00199]  Quinoline-4-carboxylic acid (580 mg, 3.35 mmol) was dissolved in an aqueous potassium
hydroxide solution (1 M, 10 mL). Nickel/aluminum amalgam (3 g) was added in portions over 1.5
hours. The heterogeneous mixture was stirred at room temperature for 48 hours. Upon completion,
the reaction was filtered through Celite® and washed with ethyl acetate. The pH of the aqueous layer
was adjusted with concentrated hydrochloric acid to 4-5. Solid sodium chloride was added until the
aqueous layer was saturated. The ethyl acetate layer was separated. The aqueous phase was extracted
with ethyl acetate. The extracts: were combined, washed with minimal brine, dried over sodium
sulfate, filtered, and concentrated. 1,2,3,4-Tetrahydro-quinoline-4-carboxylic acid was used without
further purification (389 mg, 66%). 'H-NMR (CDCl3) 6: 1.95 - 2.08 (m, 1H), 2.22 - 2.37 (m, 1H),

3.23 - 3.34 (m, 1H), 3.39 - 349 (m, 1H), 3.79 (dd, 1H), 6.56 (d, 1H), 6.69 (dd, 1H), 7.07 (dd 1H),
7.17 (d, 1H). MS mw/z: 178 (M+1).
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| Hi ndol -4-am ne for ethyl-benzyl-amne. 1H NWR (CDC13) 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, 311), 3.78 - 3.92 (m 2H), 5.00 - 5.14 (m 1H), 6.40 - 6.50 (m
1H, 6.59 - 6.63 (in, 111), 6.70 - 7.10 (m 6H), 7.20 - 7.30 (m 2H), 7.40
- 7.46 (m woBbhoe/09652 - 7.61 (m 2H), 9.12 (br s, 1H). WBrmkameebes7( M+l) ,
469 (Mr2) [00218]

()-trans-I|-(Benzo[ b] t hi ophene-2-carbonyl)-2-nethyl -1, 2, 3, 4-tetrahydro-qui no
| i ne-4- carboxylic acid (4-chloro-phenyl)-ethyl-amde (42) [00219]
()-trans-I-(Benzo[ b] t hi ophene-2-carbonyl)-2-nethyl -1, 2, 3, 4-tetrahydro-qui no
| i ne-4- carboxylic acid (4-chloro-phenyl)-ethyl-am de was made foll ow ng
gener al proaﬁﬁ%ﬂﬁ 1 substitutin benzog b] t hi ophene- 2- carbonyl chlori de
for 4-trifl t VAP 2HERL GPfethenttspaod st ‘B@HM%WW‘@M@’MW@M bonyl

chl ori de was[_ommpanad 4L1ytrarh9mdjmrmmeaicmbmyﬂdﬂacmh@dmn§ 1%96:@15&9%'&@1@&1& with
gx?{)glnzg?'bﬂ {18ron B AR L LA Gdolle 24 0150 5B 08 A onbs 510

met hyl - Fliserropylsthylpgpine 633 me ﬁ@F kel 47 paeh ol Feagtiomwds dtirred at room temperature

(4-chl or 0- pfferr‘vyiajs- E‘hd’k)ﬁktuﬁmadiﬁndéﬂﬁteﬂ salpati@ledBtwed chlbrstokhh ﬁld@édmﬁi f@d@m trans

I soners. Purd & fM G ehtﬂ? ?? c%lo%:? act \]anrg rsgtna%%g g\li/“?a aqu_ilgﬁsc? aie vraa éfz%‘g) }md with

nmet hyl ene chI ori I cat’l on
() - trans- 2- (FRYCARARE hy(iligghlqnﬁfweq @ —g 4) The aqueous phase was then extracted with ethyl acetate

car bonyl ) - 1 (@reBtides}. elthe ednypiledexGildis Mol ivaBe v dEROIEH bier sa@ilud sulfate, filtered, and

( 4-chl or o- pQ@rQéﬂtrltec?tTmy éml_fg?ogx%%vga’éés%mgé& urmerfl.léﬁ%%n ‘2%8 mlz é]l%g\% IRn 118 ( m

611), 1.65 3. 80
(g, 2H), 5. d%" gtsp (3 D 1lkg-MethompeheyzayD- 13- 4-te@ahldo-quirpli@et- ((awpxy@l—l)amd 14 20 -7.40
(m 4H), 7. 4:501(»-$henﬂlﬂ=éﬂ)y,lanuae 50 (d, 2H) 7 70 (d, 111), 7.80 (d, 1H). M niz:

489/ 491 ( M+ 9 S2006/ 006287 [ 0022

()-trans-[| J“?f"ﬁeu\:?‘% Ox?:lgenz ﬁ% mf“’? f?e ¢ I?é’f#hé‘ihf/ﬂ? SN n- 4-y1 ] -
(4- phenyl - FisEray ?“We&desi/ ln)meﬁ’élﬁlwe?hbn@ ((041@1}) tp @GP} drop of dimethylformamide was

() -trans- [ afdd. Mot xsioRRNEDYhg, 225 KB mboi?wd, a‘hdédet\VJFd?Mx@rb%bﬁﬁE é?:QJeJI n-4-yl]-

4- ph I e
gr 02e§3¥e B%llg &{) Idﬂso?‘uhgn gf ihrgeshagl%g fc'x)‘ngtgnay\a gfte? il 2 f?r 4 hogx? ﬁv'f)onb %ﬁxgert]uerel:a he.

' H NVR ( CDCI%“PW Splutipn yas celéfenugtpﬂ and yegg_pp{ddrd@ tolqpp@ to remoBRx¢eghchefalyl zh-lpnde Bel2 -
g ég g (rjn ;-11 1epylting 268 chioride éﬂﬂitu(nrﬁas dikdpiveddn %&h}(leﬁlﬁi chlokitid ;10 ALY Biio ﬁgﬁé’bhy(aﬁine ]7-H%

. , m
1H), 7.22 -HI%Q %%8 i Qﬁ? a%A;Q; f%’g’w y ﬁOr"an‘%‘@ A7 ?R/?FTT"‘}[ 00222]
()-trans-| - EQF-%‘PW(%@ Stﬁ‘@‘h?émte@e%‘EWPm’EhtZT!? rgactiqatwag hgpehd dnterefivh adefata - 4- y| -
mor phol i n- 4andl washed vétn eater apdtéjne.] @R20ddibined organics were dned over sodium sulfate, filtered

t | - 1] Irs ie ilic d el acelae 4-yl-
ool P (AR SRS B i B <

subst i t ut i nB*FSE BHETEY FPe“tff’rSr“')ét(ﬁV’Fth%ﬁi'WYD la?rﬁWahde NWF@WGD@![‘B‘)’IICSCM 1.21 (d,
3H), 1.96 (tetlorolphfnyl)-2thyl@mideldd’ ma)th 3 fodn. SBI-NMIB (LY 81 1.7 D), Ho616.26 (d,, 1H) ,

_5, (7)208 (5.m11 % 571":1)70 rﬁ 2%.7},3557% iEMnEEBI)?Qr%(dQ 1174? G%ggi f‘@?«? & 687%(141%919 68ng) 6. 96
(dd lH) 693 706(rn 2H),7.17 - 7.24 (m, 2H), 7.37 743(m 2H). MSm/Z 449 (M+1).
[00204] (2)-trans- -1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic
acid ethyl-(4-ethyl-phenyl)-amide (34)
[00205] (i)-trans-l—(4-Methoxy—benzoyl)—Z-methyl-1,2,3,4-tetrahydro-quinoline—4—carboxylic
acid ethyl-(4-ethyl-phenyl)-amide was prepared following general procedure B, substituting ethyl-(4-
ethyl-phenyl)-amine for ethyl-benzyl-amine. "H-NMR (CDCls) 8: 0.95 (d, 3H), 1.13 (t, 3H), 1.26 (1,
3H), 1.76 (ddd, 1H), 2.52 (ddd, 1H), 2.69 (g, 2H), 3.63 - 3.77 (m, 4H), 3.80 - 3.92 (m, 2H), 5.02 -
5.13 (m, 1H), 6.42 (d, 1H), 6.70 - 6.91 (m, 5H), 7.13 - 7.19 (m, 2H), 7.25 - 7.32 (m, 2H), 7.47 - 7.55
(m, 2H). MS m/z: 457 (M+1).

..1

[00206] (#)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic
acid ethyl-(5-methyl-isoxazol-3-yl)-amide (35)




[ 00224]

()-trarzs-4-(4-(4-[(4-Chl oro-phenyl) -et hyl - carbanoyl ] - 2- net hyl - 3, 4-di hydr o-
2H qui nol i ne- 1- car bonyl } - phenoxy) -aceti c acid (45) [00225]
()-trans-4-(4-(4-[(4-Chl oro-phenyl)-ethyl -carbanoyl ) -2-nmet hyl - 3, 4-di hydro-2
H qui nol i meesastomnyl } - phenoxy) -acetic aci d was nade ptolukmuéooepst he
procedures for the synthesis of ()-trans-4-(4- f

4-1 (4-chl or o- phenyl ) - et hyl - car banoyl ] - 2- et hyl - 3, 4- di hydr o- 2H qui nol i n-1 -
car bonyl } - phenoxy) -butyric acid from
()-trans-I-(4-hydroxy-benzoyl)-2-methyl -1, 2,3, 4-tetrahydro-

qui nol i ne-4-carboxylic acid (4-chloro-phenyl)-ethyl-am de. Methyl

chl or oacet at[‘(a)oif@f) substituted for ethyl-4-bromobutyrate. 'H NVR (CDCl3) S:
0.96 (d, 3H) 5 (Perans3ipf-MethogyDepzgyl)- mthylé 2.4.4-tetrpfydrpigyinolinesd-gpepoxylig | 64 (m
1H), 3.74 - Rid8thyl{(fameBHisoxadol-3G1)mide L) prep&e@ﬁll((vﬁhg ébh‘&d poceddte BChubslibbing 6. 69 -

(6 I\/I?-i) ( m[ Oglz_DN~ethy?5 %ﬁthyhsc?xa%§3 Qrﬁhe ?o'r_bethyIYbelég a(ngrfe h crude produ(:t was 1|s_(gated as am z: 507

()-ci s- 1 - [ 4-F5UeSF B0 s Somut Rl dx APLG sifidehd) ape hridthpyioxytbemzod)-2- t et r ahy
dro- qui nol inmthydL,Zh¢-biosbydré-quiralied-cadexgtd @i -opiEBMlehylatoRashi-3amigee ( 46- and

()-trans-I - [ fzbairmy 30(m,6}?1),]|84 15 G JE0) 245 (G 30D, 2.54 1065 m, 1D, 364

3- et hyl - butoxy benzo ]-2- etr o-quinol r n-"4=car boxyl i c
aci d (4-chl orfds mp‘fﬁér‘ifpfddelfﬁw%aﬁﬂaém(lﬁs)i 96 GO 22H). 649 (d, 1H), 6.70 - 6.77 (m, 2H),
()-cis-I-[4-6(34Cad bayayi- 7330ﬁtzhw4i)wt50¥x¥)zﬂbﬁﬁ@1%|=]4342(m hyl -1, 2, 3, 4-tetrahy

dro- quinol F&Q é Cg- %ansﬁl R’,&ﬁl((:) dbegxzoyls:}z.l {hyl-1p2h3e4{1 t\étrzhy&'E hq¥lln;)l?1'1r¢]e14(1§rb6axr;'lqc

()-trans-1-
met hyl - but o%??“ﬁ@ﬁzﬁ?%l’]a@d?@@hyl 1, 2, 3, 4- t et rahydr o- qui nol i ne- 4- car boxyl i ¢

32 't g . I( .4n§h|t gﬂmsnh ey kraurss 184 wthox@m;@ynweda&l Rsl8s teghl&&ww&hﬁma%@ﬁ@dur e
pr opoxy) - benéz?%aﬁwgh laxlzlnia? %nﬁgeafgllf’wt“%tg?’&iﬁv&fcﬁ “&[ﬁ) %’BTt‘i“’ﬂEg%mﬁt@f]ﬁ’BWﬁr c acid

(4-chl oro- pﬁfgﬂ Fr)zy @{nﬁm - Tg_qncglée ar{@-methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4-
()-trans-| - gdbokRicaad b&ﬂ%ﬂenﬂfaﬁ%ﬂ@%ys)lsah%@ Kéja)’ﬂn)ctuxg o BL RY brant is€meds. Pulibdoghydr 0- qu

(A-Chl or o- PRy 3 et Aol s GOy G et sty ol
trans- 4- (4- faboxylig a@qlﬂng]a)(lyphenyl -amide. H-NMR (CDCL) &: 096 (d, 3H), 1.75 - 1.83 (m, 1H), 2.51 -
pheﬂY' ) - et hyke ganbpseyk, ]3H?3W@s@-i)'33)v24363W%)OSﬁSq?kngh ) 881 s ﬁf}:ﬁ%nw .

1) Paenomn), S bHEL I o NG 30 B D LA b5 TOr @ Xture o
car banoy| ] - 0 hyﬂct) @m-lm Myiuom-bzﬁoﬂm methyme,sm-tmmﬂaqiu)mlmmﬁxmmbut yric
aci d. Data fdéd 3ichBro- 4tlﬁﬁﬁﬁphe§ﬁmﬁl_§].amﬁ' (CDC13) s: .97 (d, 3H) 1.11 (t,

3H) 1.24 ( H) 2.48 - 59 (m
3 59 @2%‘) (ﬁ% traizs-h§4d1\(/}%th0ﬂrb nzcgl)égne(hﬁll 1 223 q_ﬁ:trahgircgcgnnolnﬁ 46:1rb(€xpﬁlc 2 H,
5 00 - 5. 12ac{dp- 011101‘P+)4 "mefyl3Benyl) BthBBmids was made 2ollolying Genddl rebeduie Blkybstfuthg - 6. 92

E g]ozgsi‘i) , 7@&%@(3‘—ch1?>ro242me(tW—ph7enyl)@rﬁneZ’or%&@l-blnz?llan(irm e Hide lh@-n{yhgx'y—b§rggyl)( Mk1) .

(--)-trans- T'Flftﬁxl'lb%tsﬁ”éW}fySré’f‘FﬂiBWH?'g‘E’i‘%?(lﬁW@ §3-plorp-4ymethf-phepDeryl-4idertss i ne- 4- ca
rboxylic altldled(aga pitniypfioydnd plae ispindrs. @Wh&oamamu(: Gid)led[(HO2RS]-(4-methoxy-
() -trans- | - fefzohpb oy ltz@rxztaﬁémﬁumﬁn@wcaxﬂm;hc 3%%%9&@ ﬁ‘éﬁyﬂ%h%lne 4-carb

oxylic . acid &41 M pp et hyl - am de was ener al
procedure B, s ubIg :??E‘% 5 %5?/ Ol BRnb A ~15R ERy D 24 A {sn B0 2P
et hyl - benzylm. Bl he.- 3TRéen, dH}Jd@ (30333t hewy; Brsa0y b5 @, meyt &35 (d, 1H), 6.75

- 6.84 (m, 4H), 6.89 - 6.94 (m, 1H), 7.07 (dd, 1H), 7.26 - 7.36 (m, 2H), 7.53 (d, 2H). MS m/z: 477

.

[00212]  (x)-frans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3 ,4-tetralyydro-quinoline-4- carboxyllc

acid amide (38)
[00213] (-*_-)-tmns—1-(4—Methoxy—benzoyl)—Z—methy]-1,2,3,4-tetrahydro—quinoline—4—carboxylic
acid amide was prepared following general procedure B, substituting ammonia in dioxane for ethyl-

benzyl-amine. 'H-NMR (CD;0D) &: 1.20 (d, 3H), 1.81 (ddd, 1H), 2.78 (ddd, 1H), 3.77 (s, 3H), 3.87

86




1, 2, 3, 4-tetrahydro-qui nol i ne-4-carboxylic acid

(4- car banoyl - phenyl ) -et hyl -am de was isolated as a mxture of cis and
trans isonmers. Purification via HPLC yi el ded

()-trans-|-(4-nmet hoxy-benzoyl) - 2-

met hyl - 1, 2, ®020a68p¥6&hydr o- qui nol i ne- 4-car boxylic acid PCT/US2006/006287

(4- car banoyl - phenyl )-ethyl -amde. '"HNVR (CDC1l3) S: 0.97 (d, 3H), 1.14 (t,
3H, 1.71 - 1.79 (m 1H), 2.49 - 2.59 (m 111), 3.66 - 3.76 (m 4H), 3.82
- 3.9 (m 2H, 5.03 - 508 (m 1H, 6.04 - 6.12 (bs, 2H), 6.49 (d, 111),
6.74 - 6.93 (m 5H), 7.34 (d, 2H), 7.49 (d, 2H), 7.97 (d, 2H). M5 nlz: 472
(M+). [00230]

ot 2"t SHSSERAIEN df s  2-oor
()-trans-1- (@ %ﬂﬁéx%%@nﬁbywnﬂbﬁﬁ@ﬁn 1, 2, 3, 4-t et rahydr o- qui nol i ne-4-carb
oxylic aci d[o()z’iaphl(qrtfanph@rbﬂnlmﬁmm bAm, 5. ﬂéﬂﬁl-%@teirﬂr#dpv%ﬂgmg%ner al

- chloro en

procedure B,

et hyl - benzyl a%ﬁ’a'éaC‘%églg’F"dﬁé“yP ehikanide{ly - benzoyl ) - 2- net hyl - 1, 2, 3, 4-

t et r ahydr o- q@0HE] i 168-nbnech@inxatylaminadbrdoy() 3-adiyDr, D3 pREMYdr)- qtﬁiofiﬁéltl— am de was
i sol ated as cﬁrbmym ééfd24 a'florgi)ﬁnyl)ae%g M‘F%ﬁ}“%ﬁow"i&g&!ﬂfpk’% ureg subs‘u%tlng LC

yielded ()-t ns-}lah‘i“ met hox

tetrahydro- q{J Biamobeneay pleyiflg dorg Fﬂl“‘(f‘{’}ne(‘i‘m Q?P@ylpﬁfé‘m#) &hehprude i (e,

' H NIV(R (CDED].@)let@lam@lo-@@m(yd-z -meivl)-1,2,34-blahidro-qunbline- 431car33xyhc dcid &- &116}0—[)31&?1}1,)- 2.51 -
261mleﬂ]13arr§cﬂ;vvas mi of ¢y abd trgpy is ification, v elde >. 07
2 B éeth?ﬁa(sr% il or 3 zxtégairﬁ&} pgifealion via TRV (270, S
7.27 - 7.28 d%“n% fﬂ“’j“ la‘?lni’réemyl? 22{12?“1(/%232%4?“3 yhasquinofne-4zppoxyigs fiG: @63 (M)
465 (M+2). [BioRIPdnyD)-ethyl-amide (54%). 'H-NMR (CDCl) 8: 0.96 (d, 3H), 1.13 (t, 3H), 1.71 - 1.80 (m,

t 2- t t |
E])e 4f arclzr bo'ﬁ%bﬁka%lso(&H n‘i)liésgg(rg en;./ﬁg %?%ﬁﬁyglg)%@&?z@j % Cfrfgg%d}h? qui nol i
()-trans-2 hé?oqm 7t1r9| fPueh H‘lowg% )0945)’“/1 476 @+ t et r ahydr o- qui nol i

ne- 4- car boxX¢a2ie aeﬂ)-da:(sa-(cMeﬂfoﬁy ﬂhﬂ.@ybh&@h&,&ﬂ%ﬂ@dﬂﬁ%mﬁﬁﬁﬁ @bty Ng

gener al progag% (ﬁlmﬁ&ithsﬁ af%#%ir(l . 4TF1rel I:Irﬂgreorzrehg%yl _fenzoyl chloride for

4-trifl uorogivfpé?v’] benzoy
(4-trifluor (ML Hox A B@Hﬂd&‘fl"f)‘:ﬁl&xyﬂ’e@ow Xreatybhhy8it-stgudrpratinoties-4eadarybox y | i c aci d
(4- chl or o- phahythyi-(1Etihgol-4-yB Dy 2B OO b REELUSQAE6L BAGRBHingaMinle Wa

i sol ated as 1ﬁnfﬁl>1>§1téﬂ{u1ef& thgllb%rfzgi?g ”mz@@ 3:095%, 5, £, 3, YA 1o ! ca gel

colum (hexanes | e
() -t rans- 2- fBtIH(2.50 - 249 (o iLF). 360 ér?@t(mdﬁysae(sza;mm 322 30 A2HD,65t00 a b4l (g -

qui nol i ne- 4180660650 (16, 185,689 ( 6l63qR| 185,70 e (k) 681D 7@@@@% PR%Y 46 (dF NVR
(L3 'S, TPk, o ks A s ol (100, 2,907 258
6.37 - 6.42 ‘{Oﬁ%slm)t) -tregys-1gBenzafhlgippheve-2-24:ponyB-29@:thyl-62,97- te(lﬂhydid-hwnoﬁne% 7.10
gﬂ m 2|;)17 (7 aa?boxyl[7c adif (4-dNorephenylethhamidd @0 (M 2H), 7.58 - 7.63 (m 2H). M
z:
()-trans-| N@ Ret h(oitm'%)l A gspy isehgner g bonyD) 3 esthyl 1. 23 4- by aginedt i ne- 4- car b
oxylic aci erheryy peiq Gﬁh*e@mwnyli%etb}ﬂwazfnﬂmwmm foljdwinglyerneyal Preaduirel sisi)ting 00235]
()-trans-1- ﬁeﬂzom&lfﬂﬁ?éﬁé'MM@Y&ﬂohaé i@ﬁt—t‘ﬂﬂ\!loro]ne%ﬁl%erﬁo 16015 I@c}/dﬁ&)z%{hﬁgrleh@e 4-carb

oxylic aci th -3-triflu
f O?/l oW ng gg nagbr it chkgnde W?f lP Yy reaction oipt[uanaphthene-2—carboxy¥1c acid with oxalyl chloride

and dlmethyﬁ’ rmamide in methylene chloride. The crude 1-(benzo[b]thiophene-2-carbonyl)-2-
methyl-1,2,3 4-tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide was isolated as

a mixture of cis and frans isomers. Purification by silica gel chromatography (1% methanol /
methylene chloride) followed by purification via HPLC yielded ()-trans-2-methyl-1-(pyrimidine-5-
carbonyl)-1,2,3 4-tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide (34%). 'H

NMR (CDCL) &: 1.02 - 1.18 (m, 6H), 1.65 - 1.75 (m, 1H), 2.55 - 2.65 (m, 1H), 3.60 - 3.70 (m, 1H),
3.80 (g, 2H), 5.05 - 5.15 (m, 1H), 6.70 (d, 1H), 6.80 - 7.00 (m, 3H), 7.20 -7.40 (m, 4H), 7.45 (s, 1H),
7.50 (d, 2H), 7.70 (d, 1H), 7.80 (d, 1H). MS m/z: 489/491 (M+1).
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substituting ethyl-(4-methyl-3-trifluoronethyl-phenyl)-am ne for

et hyl - benzyl -am ne. The crude 1-

(4- nmet hoxy- benzoyl ) -2-nmet hyl -1, 2, 3, 4-t etrahydr o- qui nol i ne- 4- car boxylic acid
ethyl-(4-methyl-3- trifluoronethyl-phenyl)-am de was isolated as a m xture
of cis and woaes/sisoners. Purification via HPLC yi el dedr/us2006/006287
()-trans-I-(4-nmethoxy-benzoyl)-2-nethyl -1, 2, 3, 4-tetrahydro-qui noline-4-carb
oxylic acid ethyl-(4-methyl-3-trifluoronethyl-phenyl)-am de. 'H NWR
(Cbc13) s 0.99 (d, 3H), 1.15 (t, 3H), 1.68 - 1.76 (m 1H), 2.56 - 2.64
(m 4H), 3.62 - 3.71 (m 1H), 3.78 (s, 3H, 3.81 - 3.96 (m 2H), 5.05 -
5.15 (m 111), 6.46 (d 1H) 6.69 - 6.91 (m 6H), 7.32 - 7.52 (m 4H). M

mz: 511 00236]
()Zt rans- |( ([210213}2'[1 h&R “ @FW"’@"’WE‘W -methy}-13,34-tetrapydsprgerdindullebl i ne- 4- car b
oxylic aci d)hatyhr)lberpﬂnehyl} -methangdee @H1) [ 00237]

()-trans-| - éﬂzb’ﬁt h@%a%f‘ét%%&&%&ﬁﬁ anet%;(z% 23 44euagytdm o af4 )g]l'j(léglgelaﬂpg ‘é carb

oxylic aci F I'To
substituti né’lpﬁff‘@‘t h gﬁban%eWéde?reparéq Howing gnpral pieedere Brfsubstitpting el-phenyl-

1- (4- met hox pipbresiedytledylDerrptaite - 'H-12VIR (CbdLes:r e1Yd BAY, Q%5 @@, iMezBad@aEhoxyl i c
acid ethyl-pghenyl 7@2{%93 é’¥a§§4§9|7ﬁ 5,9% 88 18, The 41l B8 &, 45N, SOmer s

Purification via
() -trans-| - (@-2H0Rx V0@ EDY1-05-- T 1f 6w, K50, 7.22 ﬂzg,(mmt7mahymmzf@; NSlnvne- 4-
car boxyl i c doi@i+ex hyl - phenyl -am de "H-NWR (CDC13) 8: 0.96 (d, 3H), 1.17

t, 3 1. 1. - 3.74 1
( 77 l(_DS H;(%Z%Z] g‘? 25 é 64 ﬁ?hbxz enzogl) ’6171et?1 lé(Zi:!él t(ztlé%hyirpoqumolgl 443§ ( d( mlH) H, 6. 74
- 6.82 (m Baqypholel‘gﬂmeﬂ@nmm}n 2H), 7.16 (d, 2H), 7.28 (d, 2H), 7.52 -

(7) 55 ( m]_ (22100223}’5 M—ﬂans-‘i@MétW%enzc[ng%l-l 2.3 4-tetrahydro-quinolin-4-yl-mo hohn-4
cis

E dgl y "4t et r ahydr o- qui nol'l ne- 4- car boxy
lic acid ﬁ st 31(1)0'_11% Wasnma %liog{nﬁﬁme ;ﬁ'{ﬁr?fé u(as%)sulrs%%gz]xorphohne for ethyl-benzyl-
()-cis-1- (481?1%0?1@%?9@?@15) -121 b BHy 1.961(d ), 31)A2n49e¢dna1m§yc$r56 By (ol @14 - car boxy
lic acid (4¢ o) s0ospheadiy, 8% by imaghdes »as I e I(ﬁid 1?%5"'6”9@ 9888l 3k,

procedure ro benloyl
4-trifl uoré']ne Lﬁbﬁ%t(rﬁezgédggw&% %)W‘E}é The cr ude
1- (4~ 1 uor ol08&%2 o) irdds-At- {4l {4-Chil@o-BhedyD)-thiicabaraby 2 GuittyDs,4-aiyddo-c@r boxyl i ¢

aci d (4-chl griROERYbony S phbyRiteflEciiRes) | SOl ated as a mixture of cis and
trans i somet'oﬁp&iurl fication via HPLC yi el ded

()-cis-1-(4 r dEHERS G -(G-GhloraRppay)-etrylgarpamogify2-methyl-34-dihydro2H:
WO 20085189 16PdnyPPhénuiGR 886 K628 hadedbiloay thHe @rogediuROfol mesyﬂrhgs@roboxyl ic

acid (4-chl gy szlah%}ﬁé%r c%iolfb\lﬂhex@?‘eﬁlﬁ cQz%ﬁx{%l] 2-%%‘% cﬁgpgzg)qg‘goh emiL 15 (d, 3 08 -

3H), 1.24 (t
3.34 (dd, df?j’“ }é’h‘%@xy -bagyrigracid fom ﬁ?bV‘é‘tf'l <41wrox>3begaayn 2-meiyi- Ieéémawd@t 1H),
4.57 - 4. 699vnakinefdprbox@lic3tsid(4-Glod@pheny))-ethil)amide. BBthyl cBlorbdcetat s Abditute®fof 6 - 6. 82

g},z 221)5,1 6. s%@mb;@m@oﬁgﬁaﬁe: MR @péf) 5 056 4 3N o5t EBm), {62 n, 1) 230 of Fhpy, 211) - MB

1
rel-(2s, 4S)M% %34%%? 3%"E%W)ZHZ4r?'§€sh%ﬂ)»4x98?ﬂ3fm-614éﬁdr %Woﬁéﬁﬁﬂnéﬂﬂ ne- 4- car

boxylic 7.18 - 7.28 (m, 2H), 7.40 (d, 2H), 7.46 (d, 2H). MS m/z: 507 (M+1).
[00226]  (2)-cis-1- -[4-(3-Carbamoyl-3-methyl-butoxy)-benzoyl]-2-methyl-1,2,3,4-tetrahydro-
quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide (46) and (#)-trans-1-[4-(3-carbamoyl-
3-methyl-butoxy)-benzoyl]-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-chloro-
phenyD-ethyl-amide (75)
[00227]  (®)-cis-1- [4-(3-Carbamoyl-3-methyl-butoxy)-benzoyl]-2-methyl-1,2,3 4-tetrahydro-
quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide and (x)-trans-1-[4-(3-carbamoyl-3-
methyl-butoxy)—benzoyl]—Z—methyl—1,2,3,4—tetrahydro-quinoline-4—carboxylic acid (4-chloro-phenyl)-
ethyl-amide were made following the procedure detailing the synthesis of ()-cis-1-[4-(3-carbamoyl-
propoxy)-benzoyl]—Z-methyl—1,2,3,4—tetrahydIo—quinolinc—4—carboxylic acid (4-chloro-phenyl)-ethyl-
amide and (i)—zrans—l-[4-(3—carbamoyl—propoxy)—benzoyl]-2~methyl—1,2,3,4-tetrahydro-quinoline—4—
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acid (4-chloro-phenyl)-ethyl -am de (53) [00241]
()-trans-1I-(4-Ethyl-benzoyl)-2-nethyl - , 3, 4-t et r ahydr o- qui nol i ne- 4- car box
ylic acid (4-chloro-phenyl)-ethyl- anlde was prepared foll owi ng general
procedure A, substituting 4-ethyl- benzoyl chloride for
4-trifl uor owertegbolbrnzoyl chloride. The crude 1-(4-ethyCTiusmranpbs? 2- met hyl -
, 1,2, 3,4-tetrahydro-qui noline-4-carboxylic acid

(4-chl oro-phenyl )-ethyl-am de was isolated as a mxture of cis and trans
isomers. Purification via HPLC provided ()-trans-I|-(4-ethyl-benzoyl)- 2-

met hyl -1, 2, 3, 4-t et rahydr o- qui nol i ne-4-car boxylic acid

(4-chl oro- phenyl) et hyl - anide [ 00242]

rel -(2S, 4S) - 5 41Eth ¢ ﬁ " é@neth t et r ahydr o- qui nol i ne- 4- car
boxyli ¢ aci d° PR AT B‘ﬂé’ ‘%?/Y e a%"ﬂﬁ“rﬁ\ﬁ%(-? &3 Py “Egs-4-fAd) fl (4-chioro-

() - trans- | - (RheryDiotl-chrbamoply-P-yuelyl et dityfiro-2{I Ayifhlide-1-carbonyl }-phenoxy)-2,2-dimethyl-

t et r ahydr o- opsiyRe Iaélmamésu@ﬁfu%wﬂ a&lﬁﬁé g ( §_f1c1.p Eﬂd%{;&s.@ @@ﬂy[{ﬁch&to?»{ nyx?élhﬁle by

prepar ative chi ra he enanti one denti cal
to the racengra k?% 4(%’5%8 2 “‘6“‘§ C”(ﬂﬁi’“ylk “°XY)1b“i“L'S° efid Inpe foit 7 (t,
3H), 1.67 - tnanWon(em Himyl (012(:159 (0d7 (@B, 1.PL 41, 124 GLeH)M.711dkdd, 118, B - 3. 75

1 T8 (i, 111
gmm [")6 o i((ﬁ(silﬁi)%s %9_&")% 5594373;%#}) QI'?% %5(9(31 ?gf‘g@ gﬁ? ngﬂ b,
7.21 (m 2H) 7 i(m 17“)45839(—&854?4)%2&7% 44, 1 5 £.67 645 (m,SGDIAST 722 (m, 2

() -ci s- 1- [ 2-DANE7I3d Ky 4 BreV§ hojz: 8€2aMyl)] - 2- net hyl - 1, 2, 3, 4- tetrahydro qui nolin

e-4- car boxy[b(’Z@S]aC k-'q ttéu% IC(Q lhﬂa‘ﬁ%xf)pe%%wi)-)z:m%[hgl\d i,fmegghy(i 4()ou0]9|10% car oxy (e

pr ocedur e as I Lol
()-trans-1I - ?4”ﬁ'?5‘[‘ﬂ8)?9e"§ﬂéﬁ§?‘r“)‘m%é7t)yl }-2-
Erzt hﬁ: -1, 2, 300229]& byt a4 ylethtu beidByl Y- ﬁﬁKbeZ,};!h—ie&a@&B-@umohne 4-carboxy%1c g
-chl or o- - rification e
(t) cis|- p%@i? c)arbg"rhg}y%e%??egs ac\%%] F @ owing ﬁenfral fr()fe%}le ﬁ_{ tsulbct:ltu?il eghryfj
qui nol i ne- 4-EEFRBNPhepyDrciing %MS%P??P%ET}’H% nyte) CI@PHW“&WPH@W&@%HEWH NVR
(CDC13) S 1.203- t(t(dhydﬂ)H)lmohn& 4-28bdxlic adill 1(}-carbhmbf- phefyl)- ékﬂy?).mldeZ waisolated - 28 2 ( d, I'M

2 83 : 2 é::g n(u[nf?ltre dtdss andgtra%pxs(gﬁeis %’%rfxf%catxoﬁ I@%PL%? g%e% (-r(?]rga -1~ 4-mfthf)8§)(, Cfgﬁ&yl 4y 7- 30

(m 4H), 7.3801 I&Q“ztﬁsahydﬁ?squmolfw 4&#9}%@9&@% sbampyjpheps-cthyl-amide.  'H-NMR
() -trans- 4- (@d4 ] 0.47 @04 EhEmy1.)--at/byh, 18R pharmyd (o, 2H0RE76 8n45]i hydr o- 2

H quinol i nggh: f%&cﬂ?'&dsp@%é'&%ﬂih) gof: SR B! B ME), §72C4 8 G029, AR

4- (4-
é%eﬁ;/ls) e'E h 2%%%@6‘%@ 122U D P p: W2@By dr o- 2H- qui nol i ne-1 - car bonyl } - phen

Oxy) -2, 2- di00e3aly| epuiiny1i( MRt} -HekdyD-2-ROBAA]2,3,4-tetrahydro-quinoline-4- carbox lic
()-trans-4- Qéﬂ&%ﬁl{l{ggph%) QL9 haonh}genx%)) et hyl - car bam)yl ]1-2-methyl - -di hydro-2

H quinoline-1-car 2,2-dimethyl -butyric acid vvas made
fol I owi ng t HEO23H oc@ﬁ’tﬁ‘i”@é (‘FMPthOX%eW)?@@@WBQZL@M&@I@W -UBROBSIRO6AB7 maki ng

()-trans- 4- gkt {3411151@4311@% anyRapie ay ﬂlad@tfdﬂy\bm§§e5§ﬂr{3§%édhfe% RkdiMing ndrAdi hydro- 2

H- qui nol i ne e but C

(_+)-trans- roaE Ry R RERS L ko a3 %m%“ﬂ?‘é{’?’éﬂi)&r%thﬂ“”f*“-
qui nol i ne- 4*€ %swrroil%e %@{baxy(maceddﬁem@so ﬂﬁ@rﬁ)yﬁlﬂwl aidpyas pftetbas a mixture of cis
5- Br on- 2, 2ardimamstidoytbrs. DR QG vGa 18800 iclded (hyimnaﬂzeﬁlem@@b&h@gIzlnxemyleldz fr

et hyl 4 bl’ OQPJBHM 51%0%116 4—ch.r%oxy lcl:'l gned( cﬁc()jnl)'l gﬁenﬁfi %nylo amn?e nﬁq\ll\ﬁis(C%C{n g( tOLb ?d,
3H), 1.15 (1, 3H), 1.72 - 1.79 (m, 1H), 2.51 - 2.61 (m, 1H), 3.64 - 3.73 (m, 1H), 3.77 (s, 3H), 3.81 -
3.94 (m, 2H), 5.07 - 5.12 (m, 1H), 6.46 (d, 1H), 6.75 - 6.93 (m, 5H), 7.16 - 7.19 (m, 1H), 7.27 - 7.28
(m, 1H), 742 - 7.44 (m, 2H), 7.51 (d, 2H). MS m/z: 463 (M"), 465 (MV+2).
[00232] (x)-frans-2-Methyl-1-(4-trifluoromethoxy-benzoyl)-1,2,3,4-tetrahydro-quinoline-4-
carboxylic acid (4-chloro-phenyl)-ethyl-amide (49)

- [00233] (x)-trans-2-Methyl-1-(4-trifluoromethoxy-benzoyl)-1,2,3,4-tetrahydro-quinoline-4-
carboxylic acid (4-chloro-phenyl)-ethyl-amide was made following general procedure A, substituting
4-trifluoromethoxy-benzoyl chloride for 4-triflucromethyl-benzoyl chloride. The crude 2-methyl-1-
(4-trifluoromethoxy-benzoyl)-1,2,3 4-tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-
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of cis and trans isoners. The trans isoner was obtained and characteri zed.
1HNWR (CDC13) S: 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 (m 1H, 3.57 - 3.73 (m 2H), 3.76 -
390 (m 2H), 3.95 - 4.03 (m 2H), 5.02 - 5.11 (m -1H), 6.44 (d, 1H), 6.67
- 6.74 (mwoRdosodie™s - 6.83 (m 2H), 6.84 - 6.92 (dd, et¥us2066/d06287 7. 23 (m
2H), 7.41 - 7.51 (m 4H). M5 mz: 563 (M+:l). [00247]
()-trans-I-(4-Methoxy-benzoyl)-2-nethyl -1, 2,3, 4-tetrahydro-qui noline-4-carb
oxylic acid (4-chloro-phenyl)-propyl-amde (56) [00248]
()-trans-I-(4-Methoxy-benzoyl)-2-nethyl -1, 2,3, 4-tetrahydro-qui noline-4-carb
oxylic acid (4-chloro- phenyl) propyl am de was nade foll ow ng general
procedure B, éJbStl tutin pyl - 4-chloroaniline for ethyl-benzyl-am ne.
1H NVR (CDClagl}l vas igo %@ at %J rmxtgff:ﬂ‘ czs @d gcyzS(samer% ﬁ)mflcitloagm siliep. gelgolur(x:,-ﬁhexm/ 1. 75
(ddd 1H), 2.8®1 ( datiel HpoviBedS 3(5)-trdus-Banethpiy1- (A-H)ﬂpor&nﬁ&xrbeiﬁzogﬁleﬂ’n terklydro5. 02 -
12 (m(m1|_|)4 umoﬁmé%argc{ﬂ'hcjaw 4 c@loﬁ))gpheny? et%é—a%{& (5%3/_9 1HY\HVER (CDClyy 52?f0£ @ 3I%H) 7.42
() trans |- (h 2!\9%?1@0&?? Béﬁ%)}%}Zéﬁnﬁgﬁwuﬁ32603314%1$)a3ﬂ7dr3(90q'mﬁﬂb59%e 4-carb

?;<ylt| c afl ((:lj42 By, (637fdimﬁaoim ;618 by$ (npizmrwo) wmns;ieH)( ﬁ&% 710@=28], I7 18- . o
rans-| - y. r ghydr o- qui nol i ne- 4- car
oxylic acid et g?ﬂ)z irf})(z)ér%o}ﬁ NEE{]( IZ‘%2 &F SM &/as made foll ow ng
general pr ocl@f3t t’ﬁl&ﬂa’sft“rM‘iﬁleorYYrgenZ@Dﬁyllleﬂ(ysl#al’,értftrehwrmltv!ﬁm%mwll} -am ne
for et hyI b%ﬁ;ethyﬁm&yl-sTdﬂﬂu&w@lﬁyl-lmm pRiab@wy - benzoyl ) - 2-

nmet hyl - trahydro- nol.i ne-4-ca lic acid . .

et hyl - (3 fI 8‘?23319 THVTEG %h‘”f’ﬁbeﬁzﬂlh?e"‘v@g Vib arap iy olinehpROE of ci s
and trans i saé‘ﬁeqﬂé'l‘(41nl§ﬂwlf3rt§ﬁ'{0rmthvﬂrpaewEr@dg/ ived thedt followingagesertl- frabedwest BoXy -
benzoyl ) - 2- retishiting kmﬂr(anémmtﬂa@iaMwylgwnﬂmnh&% b Mhih& BfeicFhde 1-

thyl -(3-fl th 1
118 (E 3 Lt%%h‘é‘é%? ?}5&1"[‘) e wﬁw‘i‘t&%“y‘gﬂq‘t“ﬁ’ﬁ bl 4@'“)“5‘ ?h’ggg m?téﬁ%"lll)
363 - 3.78 t'(lfi‘ﬁmoalithﬂyhen@ ride. wag isplated py 2 pipre of cig @nd. s Bs@megs Puifigptiondiad5 ( d,
111), 6.75 -HERCOfeldet ()-Rdn)-1-(¢melifoxy-behzodF-2 (idihylAtd)3,4-tétraBydird-ghinoldeM-carbbryld Z:

461(M . [002 2. 1

()-trans- I-(%]ﬁef/1 o™y grﬁllzﬂéloﬁoﬁrletyl ﬁe%)yﬁm% ZHM {CeDtC%%Plyggﬂ Pndts fe- 4-carb
oxylic acid® 4-5&h1 (& Bhehdf -)2-646n.H), 382 e (5 8)). 3 BAR3H], 3.81 - 396 (m, 2H),

() - trans- 1- (545 Vet hex ymbesz@yin), esomebnyh, v, 233, As2t @l 8 w9z qui @e), sne- 4-carb
oxylic amq § chl or o- phenyl ) - net hyl - am de was nade fol |l owm ng general
procedure B, bstituting N nethyl p-chloro-aniline for

et hyl - benzyI[0¢Ine® rme-ldﬁw@oaw(mzmmemmy@yﬂ@-mmmmbamp 4-

t et rahydr o- quuaghlpna,yﬂmﬁag@gxyl ic acid (4-chloro-phenyl)-nethyl-anide was
Iylsg: S'égd( ;i S t[‘?ﬂazpﬁa E%ﬂiﬁét(ﬁ%éogg)d L ra%ns | %T%f[l-?etrahl;)grro-lqglko(l:lgé-tll gajr:]bm\clylhg HPLC
1,2,3,4-tet ra@lﬁyfhﬂmheqﬂtaxmbmemdecfaﬂmygeneml ampedure B, substituting N-ethylaniline for

( 4' chloro-p Iaﬁ{]l%l%r}zylmng.y | -raen e 1-&k y(b%ﬁ)—m&hykl 93 4%)@&%@1‘3 Q&Q&l@l 4

PCT/ US2006/ Q08 m 1H),
3.31 (s, 31 ﬁtr glc?gg f:tgﬂ-péelr_]# ~am§p e g 1solé§edg'zg (nr\ﬁture[ %czs and};)nﬁz? isomegs. 1P5unfetmlon1|_|)

6.47 (d, 1Hya GHES - y@ldgl (fhrrafsH)@-npth@dy-benzgyl27métiml-1,2 Bij-tetrghyd@-quindling 4 ( m

4H). M5 carboxylic acid ethyl-phenyl-amide. 'H-NMR (CDCL) §: 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), 3.84 - 3.90 (m, 2H), 5.07 - 5.13 (m, 1H),
6.43 (d, 1H), 6.74 - 6.82 (m, 3H), 6.86 - 6.94 (m, 2H), 7.16 (d, 2H), 7.28 (d, 2H), 7.52 - 7.55 (m, 2H).
MS m/z: 430 (M+1).

[00238]  (&)-cis-1-(4-Fluoro-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid
(4-chloro-phenyl)-ethyl-amide (52) )

[00239] (£)-cis-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-triftuoromethyl-benzoyl chloride. The crude 1-(4-fluoro-benzoyl)-2-methyl-1,2,34-
tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide was isolated as a mixture of cis

and rrans isomers. Purification via HPLC yielded (#)-cis-1-(4-fluoro-benzoyl)-2-methyl-1,2,3,4-
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mz: 449 (MB'). [00253]

()-trans-1I-(4-Met hoxy-benzoyl)-2-nethyl -1, 2, 3, 4-tetrahydro-qui noline-4-carb

oxylic acid (4-chloro-phenyl)-ethyl-anm de (59) [00254]

(-!-)-trans-I-(4-Methoxy-benzoyl)-2-nmethyl -1, 2,3, 4-tetrahydro-qui noline-4-c

arboxyl i c woheshdismhl or o- phenyl ) - et hyl - ani de was pr epacetsionddossi ng

general procedure A substituting 4- nmethoxy-benzoyl chloride for

4-trifluoronethyl -benzoyl chloride. The crude 1-(4-nmethoxy-benzoyl) -

2-met hyl -1, 2, 3, 4-tetrahydr o- qui nol i ne- 4-car boxylic acid

(4-chl oro-phenyl )-ethyl-am de was isolated as a mxture of cis and trans

i soners. Purifi cati on via HPLC provided ()-trans-1-(4-nethoxy-

benzoyl) - 2- 2, 3, 4-t et rahydr o- qui nol i ne-4- carboxylic acid

(4-chl or o- ph&‘F?B’?/ o-@inppp-dgaperdic a¢if (-phigto-premBretyl-agide 1398 ('B-NMRHCDCE) &2 (t

?H) 3&0 673- 71%151@3(1111 24(HBED, R65AG 77 (xtipfer, (1A, 2.48)2, 563,68, 323 33 Gdnum, i’ré)-,lli)m
S,

671 6. o4 1 3/85 (sea?tup?egc 1@29?‘%7 @ex%éetggﬁ 4]55 9@7(%591),695 2(%43 %‘}H)Z%i%”ay i3

7.54 (m 4H) %%626824(5@{ R/8516.95 (D& - 724(m 4H), 7.27 - 7.37 (d, 2H). MS m/z: 451

rel -(2S, 4S) (M-k()4 {4 [ (4- Chl oro-phenyl ) - et hyl - car banoyl ] - 2- met hyl - 3, 4- di hydr

?e|2Hi 2qRUI4g;) l[bm% 2?25\[]}1(%‘ FQ%)Z(%})? EIX'{ 1,5,3,4? ?e rahy 10-(2umoﬂne 4-carboxylic

et hyl - car barf‘ﬁ‘j?ﬁ I‘?TE‘FWSH eflyl- ﬂ!mdﬁﬁ@dro 2H qui nol i ne-1 - car bonyl ) - phenoxy) - but

yric acid (Geg41] 0Q2a6ls-1- (4-Ethy1—benzoyl) 2- methyl 1,2,3,4- tetrahydro qumollne 4- carboxyhc

R b el | Sl o o

2H |
?e| ( 2%“42;) blﬂ!gfe}ﬂl cl{lquta (‘H 4c,tﬁﬂlv@yogzetpﬁ@qy¢y) clderidg.| The crude 1-(4- ethyl -benzoyl)-2-methyl-
car l(:j)armyl ] - 228tibngihydd,qdindlinby dirxich S pOdnloREmbrySRMPARME } wRhEERHY ks RUt YT C
acid were i
()-trans-4- ?‘%!"?%&dc sz 4 ﬁfl'grlstc)n}ler A ﬁg;;erf Ko PG PRSP e myrbemod:-3i hydr o- 2
H- qui nol i ne H}emyléazﬁﬁd?ﬁfm}df%@ﬁ]@?'ﬁjw vherafié (dechiory-rbhsnyretbbamide.i ve chiral HPLC.
Dgt aI f?r Slt apR42] e @RS, mmf(4-éﬂ1ﬂ$éﬁzb}@@l-m I\}% -1 %‘@-Q&&h%&ﬁm%ﬁl&la 4<9Ib5§rﬁ@ ”5@11&11 12 (t,
absol ute s nown:;
3H), 4.73 ( S{j"g‘%"k@@yﬁ gt W*‘fs‘s‘(‘g“’t‘r TPy gl “’Z‘f‘%g"“f‘fﬂ) 3’?95”@32 BL - 3.99
(m 5H), @gahydrg qglz)hne(-ﬁarbggﬂlc agd Mch(ogp phdriyf)-eth@-a@8le -by Grepatativenchi@HHPLG. 75 -
6.83 (m 2H)Axnalﬁlcz35ata- fobthOzhartiiner Wab idenfical b the rdcer@ate. ‘ﬁlNMlia!&)ClJS 40?98'(d EH?J- (m

411 MS ni 2
()- %rans | - ;P%é?hgw& Hﬁzl%g) ?; D P-4, 2D 349 - 26k Pa P tY--G0P AellEhe- 4- carb
oxyl i o aci dTEtHIma &1 5 drindD (60L) 6.500REB]673 - 6.53 (m 20, 6.55 - 692 (m. 15D,

()-trans-1 - Qdﬂdabb@&m benzop! oh; ganwa,tlhyhg(;;ngi)Smn{,zegglqmggro qui nol i ne-4-carb
ner al procedure B,

oxylic aci -
substituti n@"g‘{ 1€ )oc'sflédzigjf'wlg{ﬁ”ﬁé’hflﬁ’}) ac"@fﬂ*ﬁ/‘i“et{}’éﬂfﬂ‘&%ﬁﬁhﬂg" ~qfipgingfly de
1- (4-net howaéﬁlz-‘@?ﬂ J4-chlorgephienyi-ethyRamidelSHet r ahydr o- qui nol i ne- 4- car boxylic

acid ethyl - motq ylﬁﬁ%ﬂ@edw@-aspﬁ)gc ek %}e?Qau%ﬁ o T M8 (4GB oA b S

i Soners. Pur‘lz[;lﬁ?% . g{ TLC
()-trans-| - {4 %ret R ﬁtfhg RAGYRe %C"#‘Ré’f‘ﬂ’frlacf ¢-chlomp-phesyh-eiglapide-qui idTtheRe- 4-
car boxyl i ¢ eefiehtien Yy\HPLE-affoldsd (xaeis- HE-(4-mbhdNMRhen @RERF)-2-Gieth(- 128 4ltehsahy@irok)) , 1. 14

t, 3 5 tirh 478 bk e skid (Bhior o2 17 374-
( e (2 41q Tink-4 &b&xm 3id (4Dt h@rﬂygfeﬁgaﬁndé'hs%? MR Q?crﬁéé ”ﬂsos &")511) 6 68

2
-6.92 (m wﬁ( ‘76%6‘ 1Hhé%o 2@r{d. Hiy 3957 349 (v, H?D 540 (SrRED 2145 WB(Hr#Ii) 444
(Mr1). 93 3.80 (s, 3H) 4.00 - 4.10 (m, 1H), 4.55 - 4.65 (m, 1H), 6.80 (m, 4H), 7.10 (d, 2H), 7.30 (m, 4H), 7.35
(d, 2H). MS mvz: 477/479 (M+1).
[00245] (i)-trans-4-(4-{4-[(4-Chloro-phenyl)-ethyl-carbamoyl]-2-methy!-3,4-dihydro-2H—
quinoline-l-carbonyl}-phenoxy)-2,2-dimethyl-butyric acid (55) and (%)-cis-4-(4-{4-[(4-Chloro-
phenyl)-ethyl-carbamoyl]-2-methyl-3,4-dihydro-2H-quinoline-1—carbonyl}-phenoxy)—Z,Z-
dimethyl-butyric acid (76)
[00246] (#)-trans-4-(4-{4-[{(4-Chloro-phenyl)-ethyl-carbamoyl]-2-methyl-3,4-dihydro-2H-

quinoline-1-carbonyl }-phenoxy)-2,2-dimethyl-butyric acid was made following the procedures for
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()-trans-1I-(3-Fl uoro-4-nethoxy-benzoyl)-2-nmethyl -1, 2, 3, 4-tetrahydro-qui nol i
ne-4- carboxylic acid (4-chloro-phenyl)-ethyl-amde (62) [00260]
()-trans-1I-(3-Fl uoro-4-net hoxy-benzoyl)-2-nmethyl -1, 2,3, 4-tetrahydro-qui noli
ne-4- car bowgl2ow/aerd (4- chl or o- phenyl) - et hyl - am de wagcmmdmod/msisow ng
general procedure A substituting 3-fluoro-4-nethoxy-benzoyl chloride for
4-trifluoronethyl -benzoyl chloride. The crude 1-(3-fluoro-

4- met hoxy- benzoyl ) - 2- net hyl - 1, 2, 3, 4-t et rahydr o- qui nol i ne-4-carboxylic acid
(4-chl oro-phenyl )- ethyl-am de was isolated as a m xture of cis and trans
isonmers. Purification via HPLC yielded ()-

trans-1-(3-flyoro-4-net hoxy-henzoyl)-2-nmethyl -1, 2 3, 4-tetrahydro-qui noline-
4- car boxyl i c™ “lggi ("&’?4&%1?‘8?@88@%‘6%1‘%‘):6@9 i b*—‘%‘}ﬂ]‘a'éneth@f’@fb dihygor2Kparinelinp1 3)  8:
0.99 (d, 3H)scarbenyi}Ph¢noxy)-Bisfric adid GEm-(£)irrarid1-(dhydroxyidpnzo®)-BiBethyl-B.2, 82 tefrifydrd-H) , 3. 57
- 3.68 (m dnbline3-cdBoxylic3acRO04 chibro Shdhy1)- 2amide? ) 52 2.2 1yl- il 1H),
6.42 - 6. 451q1]d ELH%( q).y66 - 0(6. 6? d, Y)léhﬁ%ré@e%s-%wgoglb rﬁthy%%ftl&)f £1Il}1 - 7.28
(m 3H), 7.350]F Yigpuostptefor ethyl-4Bromgputyssien Thogmdpproduciius obtaiped ps 2 pistyze 1]

() - t r ans- 2- Méedagrdtrans(gompers. dibp eant isomervanoplajnedan@ chdradertizel FNy®Rr(OPQYISNEY7i ne- 4-

oo o : | landcidiad Ny | ne-
flask wi th %’ﬁ%ﬁlﬁé%ﬁﬁg{%ﬁg&% Uy ity B8 £ e B e, U ) g 47 ot o
Tl

ed’'w
t et r ahydr o- B Fe 9 ¢ GodHt 30 ‘é."é’géfn’r?g?’ﬁyw'%%lt(@r H@@G‘é g, 86465 Mol ) in
met hyl ene cHmo¥N S ¢ 88D@, 2L G.84uBdR (ddal )i 7t17 0 YENmALHYDEAh 5 € (m, UAYL 018 e
reaction wassgagggsl i sonicotinoyl chloride hydrochloride (338 ng, 1.90
nmol ) and \Tg&lé sopr opyl et %I amne (1.02 n, 5.84 mol) via syringe. The
reaction waSU&{fl r FRgent-G-ylsthorcheper ety b3 Btrahydny-gyingling-4-cphexlieact i on
was transf eracid H-¢thbrapleayapragybanidé Gonel contai ning a saturated sodi um
bi car bonat e tign (19 ) I iJuted with ethyl acetat 5 nm) and
shaken vi gor[gf%gulﬂl . ElL?'ﬁgé"js?e(su %l?fgﬁgg%?@ainﬁ%myfé’%% Q\t/\r%gé}ég%’g’%’éet"gﬁ%mg }1% hed with
brine (1 x 289 frdploro-phsaylspropyamidewss meds follpwvipg emamleprocesing B substitntiesdy-pratiye
filtrate wag-chonagint foatidbénayl inme O'H MR (Emmg 520384, 13ayy0.97 @5 Ehuesd 53 n) .

The 1 esi due oy BUS i 54, Ybtald, 751 575 Q5T 985 2% o 20 e A3 ot Y1 ene

chloride) to

ci s- 2- net hy 04 (o A 668 64 fo. SHY: BdyT-33-(m, 22D). 3,42 - 1.8t (madi]) IWB e T Wi De- 4- car boxy
lic acid mgod2yd] egd-RinsaI4-ReibiylRopP)-2-chefh$idD: IMBretr S dho-quindiR G3hrbd Q1

sol ution of %ﬁ&@&%ﬁlﬁ}q _]Imotll'lqagl I hne.d%?ﬂ‘;o g, 4.18 nmmol) in anhydrous

tol uene at 1 s T ORI RGHR BB (7ol ution of trimethylal uniniumin
hexanes (2. 1003801 AGX@ansringt-Yiethorhréenzoydeetatohl, 7 4 teabpdrovasnodine- - qaddkytid  r oom

t enper at ur e adidkthyl- (S0 ARIHYL SO ) SRB RAH mad® (SIBFRR ek QURG RN & AMsudidgsk was
charged with,

ci s-2-met hy -Bfl-(?(%?faﬁdﬁn L phe R g gty benay-aping. o The sided- G tip R herend:2 -
car boxyl i ¢ Eehd-1AstHigHahydetqainoling 3 Qarbryylic] ackio ethy(A-fluomricndtyephemdfagideeeks al um num
e et g e R R T v s
2t 0 C (exolhap i SRpAR Aol oan e o s RO Aol
extract ed wEHife: e (EREWS: 8:99 TnEDr IS, BFDNG760 1 §atm, dH), 2§4bs, dlds2 4% 38 at ed,
washed wi t hm, b, .63 - shsi @O4OVESs -HBE 8 D! 108 U § AL 112085 (i 1h &8 6. 0T S
filtrate vagyoppeent abed; 1, %2549s L. 41 hgsd an
' [00251] (2)-frans-1-(4-Methoxy-benzoyl)-2-methy}-1,2,3 4-tetrahydro-quinoline-4-carboxylic
acid (4-chloro-phenyl)-methyl-amide (58)
[00252] (#)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3 4-tetrahydro-quinoline-4-carboxylic
acid (4-chloro-phenyl)-methyl-amide was made following general procedure B, substituting N-
methyl-p-chloro-aniline for ethyl-benzyl-amine. The crude 1-(4-methoxy-benzoyl)-2-methyl-1,2,3,4-
tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-methyl-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-phenyl)-methyl-amide. "H-NMR (CDCls) §:
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orange oil which was purified via flash chromatography (1% net hanol /

nmet hyl ene chloride) followed by HPLC to provide

()-trans-2-nethyl -1 -(pyridi ne-4-carbonyl)-1, 2, 3, 4-tetrahydro-qui noline-4-
94 WD 2006/ 091674 PCT/ US2006/ 006287 carboxylic acid

(4- chl or o- pWwenydspesthyl -am de (11% . 'H NVR (CDCl 3) S: ptT@22006/006188 (m 6H),
1.60 - 1.70 (m 1H), 2.45 - 2.55 (m 1H), 3.60 - 3.70 (m 1H), 3.80 (q,
2H), 4.98 - 5.10 (m 1H), 6.40 (d, 1H), 6.90 (m 2H), 7.00 (t, 1H), 7.30
(m 2H), 7.50 (d, 2H), 7.60 (d, 2H), 8.55 (d, 2H). M5 mz: 434/436 (M1l).
[ 00264]

()-trans-1I-(4-Methoxy-benzoyl)-2-nethyl -1, 2, 3, 4-tetrahydro-quinoline-4-carb

oxylic aci d ph et hyl -am de 64) 00265]

()-trans-| -(460%%§ﬁg>]<y3 bleﬁ%yl%ﬂ) 2oL vethn 1H, $3145.2 é)téigr(&ﬁ%ﬁéoqiﬁ%@l iHe- 4-carb
oxylic aci dQ45d§ematphéhil I)H),eﬂsylsx)am,dn) nas- 1R da, 2H 17146 W o en e ial
procedure Bm/gukpg;(M+j uting ethyl-(4- cyano-phenyl)-am ne for

et hyl - benzyl %fe The crude 1-(4-nethoxy-benzoyl)-2-nethyl-1,2,3,4-

t et r ahydr o- R e E"“&b’l)ﬂ "(eﬂlyb&hhﬁmﬁh@dwmmww@mmie was

i sol ated as mldrﬂ slane-pheayl)- &Ihy$-amﬂél($9ﬁ rans isoners. Purification via HPLC

yi el ded ()-tp 4- %nzz

t et r ahydr o- [u?%% i n) (ot é-sg‘;(% E/B . Oﬁy}d’)"?%yl 'gg’%fﬁgwﬁﬁgrﬂﬁ‘iuﬂc’h&et HSHPORHE de. ' H NMVR
(CDCI3) S: cig) ff{]fm phgr}q)‘) ethll—aqude(\t/as pogppred fpllgpging. geherd 2prqepdureldd) subsBubg 4- 2. 62

(m 111), 3.lﬁﬁloxy ~t80zdyl ciloride i 4-flnordmedbi-benRyIRlokid®) TEdDude 1- r@%oxy—@nz%g) m 1H),

214% ( di\/BI MZ-n@th;ﬁ 23‘@8&%“{““& 'gé‘fgz') bOXY?C ack (4- Cgl'—po phenyl)-egthy grmde was 1solated80 (d,

(+)-trans-| ai ﬁ%‘t‘ﬁ § H@rf’Z‘GS/ISW% nRifgarion) vip HBLQ prowitisda(wyrdmel-tunatioky-ne- 4- car

??Xty' ic ac.b@z@)@eﬂmm tamahydr?amme)a;] @bite LB i RO E ctyamice. W
z-azzs- i Y rahydro-q i ne-4-ca

rboxylic acid et htfl)lmzyg(la X 2 0 ﬁgh (f'/ )6792‘ éHg\/aﬂs n%%%mf%ﬁ’ﬁom ﬁ&yé%neral

procedure BMk&HEHGThy3: %&<Hy¥H>( 301 r?elt5 Iﬁfo)dyl) 6HE NG (e DG 1f- 6184 (m, 4ED),

et hyl - benzyb8and.93¢m, TARE. wrn:dSE{mlzI{)#mVW&bemqyg Ye32miBt hyl - 1, 2, 3, 4-

S0l atod as '”F@§‘45?qr<‘? P i p phinel tBéﬁgﬁ'émw”ﬁf}?r%wy TR LR
yi el ded ()- t]l'l].atﬂlge ca(rmnﬁlé—pmg:sy) b@my@q (60 rapd hrylk(2R,4R)-4-(4-{4-[(4-chloro-phenyl)-
é_t ﬁ |3 ?4t re}; Eiﬂﬂ&éﬁhbﬁkn@l]ﬂﬁﬂﬂﬂlyﬂ@ﬁ ﬁmﬁtﬁ'ﬁbﬁﬁmnblﬁ]ea%hﬂon 1)- phenoyéy_} butync zg:ﬁ(_i 1()66) 1.13 (t
Sy, 173 S D o g Sl g i it 2619 5. 05 -
5.14 (m 1¥nolig: 14c3rbml} Py BtsEie -aciB, ORI (m-(2BARM; (4-64-ABot{cah-phdy))ethyl- 18 (d,
2H), 7.52 (di;baﬁbﬂ] 2-DéthyP3 Zdihyha 2 H- Wb 2 468bon l} henoxy) butync acid were, isolated
(s kb LS TR T he- - car
()-trans-| T“@"‘Wé}r By W@?ﬁ Py eparative hisalllP1.C3 Data f@&m@deydmmequdeﬂmhn tne- 4-carb
oxyl i g aci Q?lar(thmélt:ﬂltdSTﬁ&ehxyde); ﬂi@&lﬁwétér%o@ﬁemél n'gmrlfqﬁ e am e ?Aor gigener al
ot g;ﬁzﬁ KRB Fhda i Sy b3 1y b o 5 ke SEZrﬁ,zng,p)é P ERD.5.02 - 5.12
(m, lH) 6.44 (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] (i:)-trans-l-(4-Methoxy-benzoyl)-Z-methyl-l,2,3,4~tetrahydro-quinoljne-4-carboxylic

acid ethyl-o-tolyl-amide (61)

[00258] (i)—tmns~l—(4-Methoxy-benzoy])—Z—methyl—1,2,3,4-tetrahydro—quinoline—4-carboxyh'c

acid ethyl-o-tolyl-amide was made following general procedure B, substituting ethyl-o-tolyl-amine for

ethyl-benzyl-amine. The crude 1-(4-methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-

carboxylic acid ethyl-o-tolyl-amide was isolated as a mixture of cis and trans isomers. Purification

via HPLC yielded (-r)—zrans—1-(4—methoxy-benzoy])—Z—methyl—1,2,3,4~tetrahydro-quinoline—4-

carboxylic acid ethyl-o-tolyl-amide. '"H-NMR (CDClL3) 8: 0.96 (d, 3 H), 1.14 (t, 3 H), 1.75-1.78 (m, 1

H), 2.31 (s, 3 H), 2.47 - 2.56 (m, 1H), 3.74 - 3.77 (m, 4H), 4.19 - 4.28 (m, 2H), 5.10 ~ 5.05 (m, 1H),

6.45 (d, 1), 6.68 - 6.92 (m, SH), 7.26 - 7.40 (m, 4H), 7.49 - 7.55 (m, 2H). MS m/z: 444 (M-+1).
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1, 2, 3, 4-tetrahydro-qui nol i ne-4-carboxylic acid

(3, 4-di net hyl - phenyl ) -ethyl -am de was isolated as a mxture of cis and
trans isonmers. Purification via HPLC yi el ded

()-trans-|-(4-nmet hoxy-benzoyl) - 2-

met hyl - 1, 2, 804edseb16ahydr o- qui nol i ne-4-carboxylic aci d PCT/US2006/006287

(3, 4-di net hyl - phenyl )-ethyl-amde. "HNWMR (CDCI3) 8: 0.97 (d, 311), 1.15
(t, 311), 1.94 - 2.05 (m 1H, 2.32 (s, 6H), 2.49 -2.58 (m 1 H), 3.66 - 95
WD 2006/ 091674 PCT/ US2006/ 006287 3.77 (m 4H), 3.84 - 3.92 (m 2H), 4.95 -
5.11 (m 1H), 6.43 (d, IH), 6.74 - 7.13 (m 6H), 7.43 - 7.51 (m 4H). M
mz: 457 (M+). [00270]

-t -1-( b | )-2-meth t et rahyd l'i ne-4- b
ot 1€ s OB e E e B i g pimnes* + °
() - trans-| - (drhvetliaecid ishioneppbgyl)2thpietniidel (62), 2, 3, 4-t et r ahydr o- qui nol i ne-4-carb
oxylic aci otoézkofh'@rz;amph@?%wo A RAB Ko W 25 TR0, Lol oukng gener al

procedure B, substituting I'sobuty
et hyl - benzy| PRFfYHe2cid Gehigpmehe @@eﬂ?zlyaﬂsie %3S ole i ﬁlowxeweneré POEdfrg A, sulasnymngl 69 -
1.84 (m 2H)3-fludrosnditaglEbenzbld)chloddeFdr 4(talithorodkthyl b&z@@cﬂidﬂﬂe TLH}mdea-(Z@u((r&, 3H),

3.85 dd 1 methoDr- O X ottty T 5
253 (0 ek th%f—i%% 9ttt hyd% itofflu-odbhonc® £ M_bﬂj’ p{“ 7;?
()-tr ans |- Y RAYF ey Ispfaspras it ﬁfeofsriw trapss gsomgers, Eug{xcra%ﬂw@r%iﬁufiewm f8ve- 4- carb

oxylic aci dm&t h@Hlupro# arethbxyehianzoh)-1-h8Yyl- 0.8, 2-fatchhydro-quinoline-4-carboxylic  acid (4~

()-trans-1I - Qﬁmyghggygmp Hﬁgxh%)2Hqﬁhb§%g%’%’??ﬂk:%%lqu :H%quklne 4-carb

oxylic acid _eth rocegﬁre B,
substituti nd%@ﬁgrzgﬂfrbi F 3 Hmi368 (RdFD: 3@9 390 (Be?idyd. &4éﬁi51r19e498 -ﬁ-lRIIVR EGDCL3) 6
0.95 (d, 3H)64216.43(d(1H), 636l 6.64.(d/iED (6d .91, 3HR 740 {8 (m3H),7.35 &, B, {4dd, 1H),
3.70 (dd, 1H)47(d32}§5M@ DB 81 - 3.91 (m 2H), 5.03 - 515 (m 1H), 6.41
(d, 1H), 6.72 %?' 5 6.83 - 6.93 (m 2H), 7.11 - 7.18 (m 2H),
7.24 - 7.31 0@RpLH (- t"r"sz?@lVIethy? 14gyriding-4-patponyD VR, Sftetrabydra Quigalinad- [ 00274]
()-cis- I-(Beﬁrbm{yhdatchn(mﬂhﬁﬂ@hefﬁyl@-athﬁaﬂﬁdekﬁs? rret hyI 1 2,3, 4- tetrahydro qui nol i

ne-4- car bO a&' rguniillbogomﬁ (12 vp E'l ygngtxc sg was c arged (&Zt&)czs— pn(l)ez leﬂ 2,3,

pr ocedur e as
()-trans-1 - (f%fé*wﬁr@[qbl]lqhm 65«1#@?%10 zm‘tlaqﬂtybwr (30mg, 1.46 mmol) in methylene chioride (3.00

met hyl - 1, 2, i uidetd mdvgely Bindiphe O It 18e Aactd! PR%Y¥ed Sor@Siidyl chloride hydrochloride

4- chl P ti
E) gl SOI’10( EZ’%%]%);]& 3ﬁﬁ%ﬁ§us°pryr etfhl i ezﬁaz?%lsﬁgftfmﬁgﬁ‘g?nf’g& FREHS7GY98- qui nol |
ne- 4- car boX§ fige i"ef“ ErpeExteiopli e h‘g}‘FS) Téﬂclhmﬂnam thasigred tja separpiofMiinp€DC13) S:
1.18 (d, 3Hpontahing%a sftirated sdfim bitartate sobuti&D(1§ FY), THel) dﬂu@d 5'5h ethyl acBate (B mrhH) , 3. 35
E m3 ?I_lla) ( dg g%d]sgjrgken ‘%%OZ(%?%' %%guléﬁ%%ga%ﬂc )Iafyfﬁ_\ﬁa(s)(s)e?arﬁﬁl was]}ed n@h ()nrte') (é ﬁ)% ,613) 304_ 75
7.40 (m 5 irie}i ovey mggnescvﬂasulfﬁwnd fijtergy ’](hagltrati ] copEtRE i vargoioAfiard @ Natoy .

[ 00276) residue (530 mg). The residue was purified via flash chromatography (2 % methanol / methylene

() (rans: | - (skBhiaayabenzgy 'ﬁ%gl ok e 2 ok VAL Q- A R! e 4- car b

oxylic acid eth fluoro
methyl e er as a wh1te solid (42 mg, 93%).

[00263]  To a solution of N-ethyl-4-chloroaniline (650 mg, 4.18 mmol) in anhydrous toluene at 10
°C was slowly added a 2M solution of trimethylaluminium in hexanes (2.1 mL, 4.18 mmol). The
reaction mixture was stirred at room temperature until gas evolution stopped. A second round bottom
flask was charged with cis-2-methyl-1-(pyridine-4-carbonyl)-1,2,3 A4-tetrahydro-quinoline-4-
carboxylic acid methyl ester (370 mg, 1.19 mmol) and the preformed aluminum amide was added.
The resulting reaction mixture was refluxed for 20 hours. The reaction was concentrated, quenched
with IM aqueous hydrochloric acid at 0 °C (exothermic!), basified with 1M aqueous sodium
hydroxide, and extracted with ethyl acetate. The resulting organic layer was separated, washed with
brine, dried over magnesium sulfate, and filtered. The filtrate was concentrated iz vacuo to afford an
orange oil which was purified via flash chromatography (1% methanol / methylene chloride) followed

by HPLC to provide (x)-frans-2-methyl-1-(pyridine-4-carbonyl)-1,2,3,4-tetrahydro-quinoline-4-
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[00277]

()-trans-1I-(4-Met hoxy-benzoyl)-2-nethyl -1, 2, 3, 4-tetrahydro-qui noline-4-carb
oxylic acid ethyl-(4-fluoro-phenyl)-an de was nade foll ow ng general
procedure B, substituting ethyl-(4- fluoro-phenyl)-amne for

et hyl - benzywoasnengis7aThe crude 1-(4-nmet hoxy-benzoyl) - 2- wetriogioediqoass3, 4-

t et rahydr o- qui nol i ne-4-carboxylic acid ethyl-(4-fluoro-phenyl)-am de was
isolated as a mxture of cis and trans isonmers. Purification via HPLC

yi el ded ()-trans-I-(4-nethoxy-benzoyl)-2-methyl-1, 2,3, 4-

t et rahydr o- qui nol i ne-4-car boxylic acid ethyl-(4-fluoro-phenyl)-am de.
"H-NMR (CDC13) S: 0.96 (d, 96 MD 2006/ 091674 PCT/ US2006/ 006287 3H), 1.13

t, 3H)), 78 - 1H), 3,58 - 3.72 1H) .
g. 75 (H)s 311%’“’?%%“1 & glﬁﬁwi"”rﬁ‘) a“"“f%ﬂ%—@%@qﬁ@%b” b180m, @I%"l-qoﬁ'i,
6.73 - 6.81 {10 GBHHED. B1588.55 (6. 180 360 179) (n, TH)LHS0-(q,2H2 .98 ¢ B0 ddl 1) 6.407a49 (d,

2H). M5 i z: 1}1-}4(790((M 21| POAL8H), 7.30 (m, 28), 7.50 (4, 2y 78
rel -(2S, 4S) hoxy- b enzz)yl ) (rg m)a hy ( 57 Oﬁd tZPethrgS%g‘/ier ; %Sirﬁlol i ne-4-
3 ( %)

car boxylic aC| hl or o- phenyl ) - et hyl - am de (73) and
rel-(2R 4R) - [90164]- Mét) o nsyt-@Metioyy -penZoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic

met hyl -1, 2, 3,cf-d- e4carboxyllc acid
(4- chl or o- pqﬁc&%%ﬁ@ﬂmﬁ%%ﬂggﬁ?74a [00279] rel-(2S,4S)- and

rel - (2R, 4R) I\/é’E)Wd %y Gdedheprbpzovmpyl-1.2,3 -teyahydip grinaibgrtsadoxylic
qui nol i ne- 4- ac)al(zqugd Fihenybethgl-apidle &ad Rtde fRIBANY lzre@t HyckduttNB, AeosMBME ehPQk-at ed

from()-tra kefhon)- g

nmet hoxy- benrw%{‘)g eﬂy) amme Or ethyl b?zyi mn Tﬁe %ude I (ufnﬁt(l)]?xly benz??'l) 2&?%&%?% acid
(4-chl or o- p/i& 50'%‘[“?}5?13 4 caé‘i’ﬁ"ﬂ’é aﬁ%‘pfﬂ@ﬂﬁh@&ﬂi vleyl apifle wis isplPEds aApaigeficsal  dat a
for the i ndiavd Zhraisonesmsa Rerifomen sia HRIC ylﬂeatﬂ)@a&s-lt(mnfe&i&y—béxﬁ&@m&ﬁe@aygl yen above.

[00280] tetrahydro-quinoline-4-¢ "

()-trans- I-((3 y q -gnazﬂgmfhc acm-l (r‘r;ecty ??o Iphefy%eﬂ?'l ﬂmfl %CDC@w nol’ifie- 4- car b
oxylic aci Hbéﬁ%ﬁ}ﬁﬂéﬂe?ﬁyiw a@ %W)Zﬁ[zmzlgn]’:‘% 377(m 4H1), 3.81 - 3.97 (m, 2H),

() - trans-| - 643 Methex yHbesw@yir), 624 nedhid, si), 238@kh etpad ey, oseui 519! ige- 4- carb
oxylic aci q,,p@mw phenyl - am de was made fol | owi ng general procedure B,
substitutin N-benz | -aniline for ethyl-benzyl-am ne. The crude

1- (4- net hoxi‘mﬁ@ﬂz OSFB/Y“’QJrf@'MQS}IPXYSLbezmﬂ) -Zrmiethy k183 ttetwalyy driomeinplive-44arbeai®ox y | i ¢
aci d benzyl aghengi¢d-anhee-phag)-maat gsed as a m xture of cis and trans

(-t ans- | - IPER o Bty STty 2.3 ol | me- 4-
car boxyl i ¢ & ?E*YB@W Miﬂma‘m”eﬁemde fallgwring ginefDRGE e B:sutit@ig ¢tyl-(B11)
1.76 - 1. 84méthaxy-bidnyl)-anibedforethdl-Bzy(-4Rinel Tid orudd 1 (4 méSox z%b) 2~ nﬁthﬁ& 2'3 43 93 (m
é::l)b ‘71 82 E anhéék%umo%%el_ﬁg cmb.y:gfi_éZcu{ e@ybél_r%emoxyspﬁ‘fny )\?mfg%@s i ai ?ﬁmxglﬁ)of (7 54 -
7. 56 ( m 2H5’S arrgs‘mnmsgmerﬂggm( Rﬂhﬁ’n VIP i1 132,¢] Z]elded (£)-trans-1- (4~methoxy-benzoyl) -2-methyl-
g( ) - | It I: an; C: d (.43, Heumy?vohﬁmmd -Jarbxy e bty ﬂ(AZne&oArﬁhéhg 120 N @ell,e- 4- car bo
( gll trans- lj? ﬁ%f;%;ﬁ?gi%ﬁﬁ%;? 29%522‘22@%%2%&22%@?@;%1 YB1- |SHé| 4- car bo
Xyl1 C acl m d n elsa
p)r/oc_edur e A(M*:aubst it utI;Bng 4- ? I uo?gcff) benzoyl chlori )de f o? norgen
?I.l E Z,I ; : 38: oﬁgi O %e tpaéoﬁglt Iﬁ?ln?xry-lbgnezoyl)-gbgetﬁyl-l% 3,4-tetrahydro-quinoline-4-carboxylic
acid (3 4-dimethyl-phenyD)-ethyl-amide (67)
[00269] (i)-trans—1-(4—Methoxy—benzoyl)—Z—methyl—1,2,3,4—tetrahydro—quinoline—4-carboxy]ic
acid (3,4-dimethyl-phenyl)-ethyl-amide was made following general procedure B, substituting ethyl-
(3,4-dimethyl-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-dimethyl-phenyl)-ethyl-amide was isolated ‘as a
mixture of ¢is and trans isomers. Purification via HPLC yielded (&)-trans-1-(4-methoxy-benzoyl)-2-
methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (3,4-dimethyl-phenyl)-ethyl-amide. 'H-NMR
(CDCly) 8: 0.97 (d, 3H), 1.15 (t, 3H), 1.94 - 2.05 (m, 1H), 2.32 (s, 6H), 2.49 -2.58 (m, 1 H), 3.66 -




1, 2, 3, 4-tetrahydro-qui nol i ne-4-carboxylic acid

(4-chl oro-phenyl)-ethyl-am de was isolated as a mxture of cis and trans
i soners. Purification via HPLC yielded ()-trans-1-(4-fluoro-benzoyl) - 2-

met hyl -1, 2, 3, 4-t et rahydr o- qui nol i ne-4-car boxylic acid

(4- chl or o- pwenyidsjswthyl - am de (28% . 'H NVR (CDC13) SrcOulfodeds2s3H), 1.13
(t, 34, 1.71 - 1.80 (m 1H), 2.45 - 2.56 (m 114), 3.65 (m 1H), 3.79 -
3.90 (m 211), 4.98 - 5.10 (m 111), 6.37 - 6.40 (d, 1H, 6.78 - 6.83 (t,
211), 6.68 - 6.94 (t, 3H), 7.19 - 7.23 (t, 2H), 7.41 - 7.49 (d, 2H), 7.53
- 7.57 (m 2H). M5 mz: 451 (M+1l). [00284]

()-trans-4-(4-{[4-{[ (4- Chlorophenyl)(ethyl)anino]carbonyl} 2- et hyl - 3, 4-

di hyd i h 2,2-difl but d (84) 97
V0 2006/ 001677 BekP o087 o ash + T DOSBLD S 1. (51 Tridice SRt gt~ B a-{
[4-{ [(4- chl@réf@hé'ﬁ*ym ¢Bt) ) ami no] car bonyl }-2-net hyl - 3, 4-

di hyd = di but Et hyl

2, 20di ?ﬂb?ﬁ“"%”“ﬁﬁﬁf’é"x“%* t??%‘%‘é‘{*i"ﬁ‘%"% A 23 S BRI GBS (31)
1.9 mol) antf4ft eyki-amide 6962 ny, 1.9 nmol) were dissolved in

t ol uene (10 [#0271ht (f)emm-t-emmﬁfo@tmzeyn - i’xethﬁl&,ﬂﬁﬁlta@@dﬂﬁ%ﬁtﬁ%éﬁ -carboxylic

benzoyl) -1, 2,3, (4 cl‘il&g Eﬂpﬁﬂgo%atgl%ﬁh% v!/ag%xac/lle &) ng%DTrscl procedglre Cﬁj es(u]bs?tgtmtg Hé

(4-chl oro- phenypé
resul ting mRPrHEenyp b“'P‘?"&ﬂkéHn%ﬂ?f ?!‘?Yék’%w-a@%dﬂé‘ﬁ\ﬂ%@aﬂbaﬁeoe%@@w 96149 mmol ).

The retaCt![OI’BPmD(DUIlﬂ4Vhﬁ,&H§iQISO (aadl lf-IQBSﬂ-_@I}dhl@l)lr%GQJd (DOt @R HSS taﬁeuﬁgdb
concentrate n u

silica gel %hdrdogg% %?%ﬁﬁ?eﬁﬁﬁaég %d?%lhd]?%rﬁmgﬁév@% (g‘d’{}bn toy
afford crudéf 54 Rb- et hyl 4-(4-[ [4-{

[ (4-chl OI’ opheozyb) ( %th)ﬁ@l\[&ﬂ]oﬁﬁﬁehﬂﬂyjz -nfeth$1-1,2,3,4- -tetrahydro-quinoline-4-carboxylic

nmet hyl - Ql.i (2H) yl ] car bonyl }phenoxy) , 2-di fl uorobut anoat e
as yell ow socﬁgggl%gtgiypm e he crude material was used directl y in the next

step. VB nf 29028819 (e 1-(-OBRSETbeRoWR-Bethyf- ) 2.8.4-gnghydro-gadlind-Heafboxylic

[ (4-Chl or Ophaﬂyﬁh)ﬁ@“ﬁw@%ﬁlﬁhﬁﬁﬂ Yk su@suﬂlﬁng ethyl~p—tolyl—a1mne for

00587} To SnerTArl i W@@é@ ﬁ%%ﬁd b 45 o ooy 1P G A R 3.

[ (4-chl or opﬁéhydd)i (18, 13y70 Yd&initod Bals, BER PR} - 291 (m, 2H), 5.03 - 5.15 (m, 1H), 6.41 (d, 1H),

met hyl - 3, 4- dizbyslsEBH. 83%%(%1’&11)}’"} h@ﬁ?&ﬂ%ﬂé} ’Pﬂ?%’fl@rzﬁ) 224! 7f§6%9r ut anoat e

solution of Tithitm

(190 ng, O. Mo nm.) was
hydr oxi de (féryz 423({’.5{@3 rrm)l) |n water (2 mL). To the resulting m xture
was added rrﬂ!(ﬁ&‘ﬁol (2)-2is-tr{Benzpifcithioplene-B erbingh)2 afethyF BIB, A Btrkly dfoSyuiblide@0 M

t enper at ur ecarﬂ;;@hcra%ﬁ §-b08 o Bhetl M by Ridia adjusted to 2 via addition of IN
g O-Enl %gdtﬁyvmt W% acetate (3 x 25 nL). The

hydr ochl ori 002% extrac
conbi ned org J I%’f@rpé"c?ﬂﬁ’i"é‘s %?ﬁéﬁPW’?‘h" F)rtﬁ’é’ 1-GherizelBlthiogheas-2-prsigpdst- um
sul f at e andmebyidsdtdrtettaird-quinvlive doardb@ylici £idd@(chioforpasish-dhyl-Amifle. [ Pufifichioft-
chl or Ophenyl‘ll)i (@Ll@y EQv@r(Qj 2ol é}&mﬁ\% ene—2—ca:bonyl) 2-methyl-1, %3 4—tetra dro-qumohne 4-
}-2-net hyl - g ¥g %rnoml( N@@%
2, 2-di fl uor 8"‘:5‘(?% K6re Ao 'Ph"’wm#a(ﬂée@@ D bP 5 3 (d13ft)81?(5t(t 3H),
(1- 61 H) 1. 743KDmy.701+) 80 (? BY, 2.552 2%6 (4, 1TH), 3B 3&(‘5@ 1H), 3.7683. ismn i) 4.003.442 )3 88
m 2H. 4 00 1m 4ed i | 1),
6. 65 - %r{) i 48T, 80 g & %O%n]fé) M%Grfé%’(‘ H%%’ Pty o
m 4H). MS 65 ( 1H) M()_L()ld lH) Vs 489/491 (M+1).
[00276]  (x)-trans-1-(4-Methoxy-benzoyl)-2-methyl-1,2,3,4- tetrahydro quinoline-4-carboxylic
acid ethyl-(4-fluoro-phenyl)-amide (72)

[00277] (i)-trans—l—(4-Methoxy—benzoyl)-2—methyl—1,2,3,4-tetrahydro-quinoline—4-carboxylic

acid ethyl-(4-fluoro-phenyl)-amide was made following general procedure B, substituting ethyl-(4-
fluoro-phenyl)-amine for ethyl-benzyl-amine. The crude 1—(4-methoxy—benzoyl)—2—rf16thy1—1,2,3,4—
tetrahydro-quinoline-4-carboxylic acid ethyl-(4-fluoro-phenyl)-amide was isolated as a mixture of cis
and trans isomers. Purification via HPLC yielded (2)-trans-1-(4-methoxy-benzoyl)-2-methyl-1,2,3 4-
tetrahydro-quinoline-4-carboxylic acid ethyl-(4-fluoro-phenyl)-amide. 'H-NMR (CDCl) &: 0.96 (d,
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[ 00288]

()-trans-N-Cycl opropyl - N-et hyl -1 - (4- met hoxybenzoyl ) -2-net hyl -1, 2, 3, 4-

t et rahydr oqui nol i ne- 4-car boxani i de (83) [00289)

()-traizs-NCycl opropyl - N-et hyl -1 - (4-net hoxybenzoyl)-2-nethyl -1, 2, 3, 4-

t et r ahydr ogwonelsiopws7#4- car boxam de was nmade fol | owi ng geaemwatoogresedur e A,
substituting 4- nethoxybenzoyl chloride for 4-trifluoronethyl-benzoyl

chl ori de and N-ethyl cycl opropanam ne for N ethyl p-chloroaniline.

N- Et hyl cycl opr opanam ne was prepared by the reductive am nation of

cycl opropyl am ne usi ng acet al dehyde and sodi umtri acet oxyborohydride in
di chl oronet hane. The crude

N-cycl opropy gt -] -{4-1ret h -met h -tetrah drqu| no
| i ne-4- car b}’}Q égy%is'69|('slol %gﬂ?% U385 - %?zéma]rﬁi 3t7:5é 3ty &
Purification W(@’ PR3y i5dB @edHl ﬁ44 (d 1H), 6.73 - 6.81 (m, 4H), 6.86 - 6.91 (m,1H), 7.14 - 7.27

trans- l\l—cycl(@m}gpmg-(&\lzg)tmm&-mﬁwt hoxybenzoyl) 2-nmethyl -1, 2, 3, 4-tetrahydr

oqui nol i ne-4 , 0.96 -
107 (m 2H)[°°’§7g'[17 {’?ip 43%6 “‘“fe%fy Pﬂmyl)@sﬂﬂm %%fe@@m@mméwetﬁs;booes/ 006287
3H), 1.95 - rloFyli¢ mrid l(Hyhlord-plidnyb-etBylamide ny3) lahd )rel-(2R,88)-1-(4-ReBhdxy(bthzofild)-, 3. 38 -

3. 64 21 @ a -umon caro ci C. e a, 111
2 aq 531')1thyalzg“m”l%’all#')ch BobBoin ’ﬁeg i Phopblppeii 3 ?" 3 2(?4)(9]45 Yy s

(m 2H). M [ 9 3@%-(2(5"6@1) aTdOOZ'g ]rZT}MR) 1-(4-Methoxy-benzoyl)-2-methyl-1,2,3, 4 -tetrahydro-
()-trans- N (qnm@hbﬁmthﬂmy hdid 14-Cioyrebiepnamyleideb omy | Foldkde oyl eyl - 1, 2, 3,
4-  t et r ahy dreidkehdoffr e tﬁzr 9@ .

()-trans-N (a4 yf%lr ﬂﬁ g/ ' )& grf))r gﬁ? car%b%}i/lc am'q]_g, cpllorio P]Qen%%twl -1, 2,3,
4- t et r ahydrBHEPHETR 'é"eﬁ g2 éﬁ‘?‘ﬂ’éﬁl onfarfadifigel eﬁ%f‘?i@efsg’@m@?lwal fSrﬂl?c edur e
A, substi tutrﬁcpigatea;\ychhgm opanecar bonyl chI oride for

4-trifluoro | - I
chl or opheny F?Z&%ﬁ?@ %IB?O%y l(t:l{eal'%” %ﬁ’fﬁ?&e&? E i’ "gke&ﬁlyﬂ pravipolipe-4-carbpxrlic ahydr oqu
i nol i ne- 4- c&FP g‘@‘ V-34fRie B0l ated as a mxture of cis and trans isomers.
PE:‘ ifi Cﬁt [ olrﬁgOZBH HEY-Gangileh-ttoxy)oertzby@reSmdNry(- #2,3,4-tetrahydro-quinoline-4-carboxylic hvd

chl or opheny et.r ahydr oqu
i nol i ne- 4- C;;%ﬂe)r(xé;ﬁ}%ﬁﬁ%ﬁ?%ﬁﬁ%ﬁ@@%}% engmlt%(ycg%] ér%]tb%uuf’%ﬁ’ %Tﬂsl'am%‘ -71.00
(m 211), 0°6y eplamigy, fhe7eryds 1 %@eﬁzyxy-binzz@ 2-meghyB1,2,3 {-fpjrabyfgp- qulqolms64 1.56
(m 1H), 1. 8&boxylit a@&be(nml-pliah-})l amide #& isoladd &S rfikfure btis and &S isomeds. %nﬁcﬁﬁon?’H)

‘71 8{73 EI ﬁ 09 yia( MgprkH) ’yleﬁe & -9 619(4 Qﬂﬁh&;& é)%‘)zbyl)@f-lﬂé’lyl-;{ 39 %Izéhyé}? q%}@lhe- 5 39 im
2H). MB ni Zkgrwxc(amgquy P@ngs?‘ue H-NMR (CDCly) 8: 0.96 (d, 3H), 1.76 - 1.84 (m, 1H), 2.54 -

N- Ezhyl Ni)l Sb@mﬁm 377-(64%1011388103(9’311&(\1&93@19)5(&- 781 9081517 s, Iufe el @yNdeoqui nol i
ne- car ox e

N Et hyl - %gﬁ(opil 87]()6 E’nget oxy er?%(y“i‘ )SH)27 net7h3>?l(me% 7§4 7?6é{“r7§ﬂy]?f§oqw nol i

ne-4- car boR4ri%4& as rrade fol | owi ng general procedure B, substituting

N- et hyl pr opE0282] anisyagank-a- mmylbenzmwémm,@ R-tetRUdr}- hﬁﬁ&mamesfb&ylkéPLC
yi el ded l\l—eglm/(l4 %x‘oﬁﬁl&[ﬁ gla ; tﬁEt hoxybenzoyl ) - 2- net hyl -
I'ng 42'Car bo

1234tetrah xam de as a mxture of cis and trans
i somers. Me08783] rang- Méllljluoro -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-fluoro-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 yielded (x)-trans-1-(4-fluoro-benzoyl)-2-
methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid (4-chloro-phenyl)-ethyl-amide (28%). 'H-
NMR (CDCL) &: 0.96 (d, 3H), 1.13 (t, 3H), 1.71 - 1.80 (m, 1H), 2.45 - 2.56 (m, 1H), 3.65 (m, 1H),
3.79 - 3.90 (m, 2H), 4.98 - 5.10 (m, 1H), 6.37 - 6.40 (d, 1H), 6.78 - 6.83 (t, 2H), 6.68 - 6.94 (t, 3H),
7.19-7.23 (t,2H), 7.41 - 7.49 (d, 2H), 7.53 - 7.57 (m, 2H). MS m/z: 451 (M-+1).
[00284] (-_!:)-trans-4-(4-{[4~{[(4-Chlorophenyl)(ethyl)amino]carbonyl}-z-methyl-3,4~

) dihydroquinolin-l(ZH)-yl]carbonyl}phenoxy)-2,2-diﬂuorobutanoic acid (84)
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[ 00294]

rel-(2S, 4S)-5-(4-{[4-{[ (4-chl orophenyl) (et hyl)am no] car bonyl } - 2-net hyl - 3, 4-
di hydroqui nol i n-1(27-y1] car bonyl } phenyl) -2, 2- di net hyl pent anoi ¢ aci d (80)
and rel - (2R, 4R) - 5-

(4-{[ 4-{[ (4worbarephenyl ) (et hyl ) am no] car bonyl } - 2- et hylczAisdoostodsysdr oqui nol
n-1(2H) - yl]carbonyl } phenyl)-2, 2-di net hyl pentanoic acid (79) [00295] Step
1. Methyl 5-[4-(chlorocarbonyl)phenyl]-2,2-dinmethyl pentanoate. [00296]
2,2-Dinmethyl -4-pentanocic acid (2 g, 15.6 mol, 1.0 eq.) was dissolved in
anhydrous nethanol (40 m ). The solution was cooled dowmn to 0C, a 2 M
solution of trinethylsilyl diazonethane in hexanes (Il m, 21.8 mol, 1.4

) dd il th ti i xt t d slight | 1
Crd catng. ¢ 0BLa kg Bl b ETE e oi Brdetingovkesy LomeEofat od
down to gi véhydeatinlia-222)-dicarenyijphendxypepiidinostian@s. a cokbyll esg-d@iubo42 g, 91
9. 00297 htarda . e ol) and tri ell Ios ne /
N . ] MMelokyphiardate (6 PRehIMA &0 PR, 93%?} @'ﬁ%ﬁgs 21981%:? éngc\l/va @éﬁ? sylaho gﬁaew) . \r/]vas

di ssolved in gznhglgéous di et hyl f or mam
ni trogen, and 4% GaBHERYEE dissgluyddp plyeny (1§ miyatepopyigmperatur. gRrimpns-11(¢-Hektyd ani ne
(1.1 m, 7. 7ocpaepl)-1,2,14-Ftrdgdp-qamdngsiadatbadliciatida ¢ el @b-phehyD X tHyBamid. (BS @iz, 0. 05

eq.) were sggs hdakd ¥ j o ] 80C., under
ni t rogen forT 18)6\%‘:rS Reac{t?ﬁsﬂ%gﬁ‘?%%ug%d ﬁZ%gg%Sg%%%gg?’%%gawg%Zm
was concent rat 64  UhGEFIR S ST 6o 18 e 2 rpmaeeesivre ahroagsntpied updss refiesdoned
bet ween \évat efresireel Toet gl residue etariuaficd inglsikex el alabethgrapydetaseaxiBicli@yihaibas

t T ahs® =4 [4-{ [{4- T 1 nojcarbo -2~ .
R e e e i O I P

magnesi um sul filtered d _concentra to g

The crude pr%eg‘gltéf4'dlv%§°q'ﬁ’ﬂ’$1"f§@dmﬁ§ gy {RhErgxsya£-dtHorehvizeasigraa pelg ™ oSt 39 ene

chl ori de/ netnBe crudpgpagerial waG/se directiglineteimdxt step. MFmoeisohe(Me+1).

4- (4- met hoxyeEsPIONBlep 4-AYe vl LAt 1A 1@ Mo)RENFR SR h il B hdagig 4 T OWn

solid (915 50. 9. [00298 _ 7 ’

4- (4- Vet hox@g‘é{‘%‘%"&ﬁf}r -'lﬁth"éfﬁﬁi}’f"lYHB’PH‘Q"IV):%?}P‘)OS"B@WBia‘éd-aci d (900 ny, 3.4 nmmol,

1 eﬂ. ) . \évas [Qﬂ;ﬁgoged solutiapt dfa(mprani-&31 #(3-gRd [(4—Eﬂlcﬁ6ph&1%//l§{ghy]ﬁ/ mﬁ@%onﬁ}ﬁz_4. ldd .

mol, 1.2 eGuehy@uhiRalh LA 620, 1o Pd t hen added.
A b TR S A0 08 i

The m xture.wﬁ%ét‘tl rred under hy N atnosphere | I‘on

m xture was Tt 6réd s9biidwe splpen ahkihiva SyieridailoR me héivemoD Fivetef @iml-at e was
evapor at ed Tp dheyresaltidg sixped Wenvadded| methddol £ @i andake @ics&odiar1s mustadhyomacet at e
and washed wnrpé}atare.l%&%&@&l&ﬁixmﬂalﬁﬁr&g%lﬂ{e&Eo PGl Qddﬁi&l O arodl G 204equs | ayer
was renoved and th organi c |l ayer was washed wt wat er’, a_n(‘j.l brine, then
dried over n%ga%ees"i"{?]rﬁ §8‘Felr"éet(§f‘2 bt dhergmbiprd orgriciaysrsgteagshed Wi yige, dded4 -

met hoxycar berey| magnesprh splfgre rend/ | Jondsstnrdi & asdud (o7 GRIAY, B3 baid.4-[[B9RA9]

4- (4- Met hoxyiaas thityalRb b on A §.01 =Rz 8L &k 4 D gmol, 1
2 ) vas  Opsealyanr e %@Z@%ﬁ‘?‘g?%ﬂ% g@m‘a‘f gl

cool ed down ‘?o GEHRRY 1% oDV STP IR O A yHD: AT Grifdd of nl-HeeniDed -chl or i de
(2.9 m, 5. 85nmpBED). 2520 36§ (1), 1HR3.70dd8 tn,f26), konedi gy, B .03t ab.yt g 1mgemunt  of

di met hyl f or gBNGL €, d62 688 4G9 18 88N K& MLE 5163 b t Idn st hen
concentr at e%z?gﬁgﬂ?w.iﬁtﬁgg%gcﬁhg%gﬁ %%Zil{%el}ggﬁlaéngglé Fn?gﬂ/g?%{llﬁoq 4]H) MS

5-[4-(chl orocar ) phenyl ] -2, 2-di et hyl pent anoat e was
[002881 (i)-trans-N~Cyclopropyl—N-ethyl-l-(4-methoxybenzoyl)-2-methyl-1,2,3,4-

tetrahydroquinoline-4-carboxamide (83)

[00289] (%)-trans-N-Cyclopropyl-N-ethyl-1-(4-methoxybenzoyl)-2-methyl-1,2,3,4-
tetrahydroquinoline-4-carboxamide was made following general procedure A, substituting 4-
methoxybenzoyl chloride for 4-trifluoromethyl-benzoyl chloride and N-ethylcyclopropanamine for N-
ethyl-p-chloroaniline. ~ N-Ethylcyclopropanamine was prepared by the reductive amination of
cyclopropylamine using acetaldehyde and sodium triacetoxyborohydride in dichloromethane. The
crude N-cyclopropyl-N-ethyl-1-(4-methoxybenzoyl)-2-methyl-1,2,3 4-tetrahydroquinoline-4-
carboxamide was isolated as a mixture of cis and trans isomers. Purification via HPLC yielded (#)-
trans—N—cycIopropyl-N—ethyl-1—(4~meﬂ'10xybenzoy])-2-rnethy1—l,2,3,4-tetrahydroquinoline~4—
carboxamide. 'H-NMR (CDCL) §: 0.81 - 0.95 (m, 2H), 0.96 - 1.07 (m, 2H), 1.17 (t, 3H), 1.21 (d,
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used without further purification in subsequent steps. [003.00] Step 2.
()-trans-Methyl 5-(4-1[4-f

[ (4-chl orophenyl) (et hyl ) am no] car bonyl } - 2- net hyl -

3, 4-di hydroqui nol i n-1(2R) -yl ] carbonyl }phenyl)-2,2-di net hyl pent anoat e.

[ 00301] () -woaomwsmdstsyl 5-(4-{ [4-{ [(4-chlorophenyl) (@thykioasnossycar bonyl
}-2-net hyl - 3, 4-

di hydr oqui nol i n-1( 2H) - y1] car bonyl } phenyl ) - 2, 2- di et hyl pent anoat e was nade
foll ow ng general procedure A substituting mnethyl

5-[4- (chl orocar bonyl ) phenyl ] -2, 2-di net hyl pent anoate for 4-
trifluoronethyl-benzoyl chloride. Purification via silica gel

h t -40% et hy| tate / h di ent | ded
Ty e ans. by - 4076 Py el o A GBphetiy S0ct Hy BB FaAELBRY | ) - 2-
met hyl - 3, 4- -8y d 8Dl EDOT.081-528 QL) b.Jc-arsh oy H), ﬁUKBJ‘MAIXm,Z'SH?,-GQB medihn pent anoat e

. M Mz 57hs- 6%@%[%3921393%9 3. ()-trans-5-(4-{ [4-{
[ (4- Chooropg(ﬁ% il(et yl ) am no] car bonyl a 2- et hyl - 3, 4-

di hydr oqui n Wﬂ%%@a‘?%mhﬂ}bﬁﬂéw oymzylczrwmwylﬁemtmpéAacu d.

% ?232‘;’} orTg aets@i/dn()mgnfm Gaybokanaassayet hyl  5-(4-{ [4-{

net hyl - pggﬁﬁyd]) OS{L %3 Aﬁ?@%ﬁ%nm %%fl‘%mwiaﬁabﬁwm/ﬁ“)ﬂ “Zmshylilddthy | pent anoat e
(500 rrg, 0.8 %ﬁ%ﬂwm linef-opsboxatpide pasmaa rfllowing . @enertl) prasiumdde dsubstisizut | on of
sodi um hydr aqucqbap@e@rb&lyngthoﬂde?4oﬂnmflﬁuoto&emm&1@6y1 (&ﬂo@dm) Thd NGudt €FY4-L i NQ

m xture was c QIG1];11%&1’1)‘91 ({C}@Qpr\g‘t\g c%ongﬁ N%gxél@mrlré I’thsyl ii? gil ?eggltycgro n% aﬁgg{}%@dégfﬂi ;[ Ioﬂg

resi due was di ssol've [o{e[o]
aci di fi ed usPhiCReys 2\ixtwe obriowd g7z ipaws ugg@wpms@slzc YRR Hrame NMdbr i ¢

?p: d. The r eblobghiny-1geyelopppytcabash)-Nahgri adihynes3, ¢~€é{r$h9&§@gxol‘)iﬂeﬂ-c&b&gﬂn@é1d
iltration, wMesmee ri to
afford cr ude 5 4- Dd?é F?gﬂf%’}gﬁoﬂg%enyﬁg ?’é?% %a@i ig] 1"3; (bé‘%ysz o

}-2- et hyl - ﬁédﬁﬁdﬁl DI 1184 = !L%Sm) 1| 343 R Bdimy L} pihe@iBb jm, 2HR4.97 - '5.00

di et hyl pent(la,rlﬂi) 66@66@9(&51}{), 698 X 1.0 (&, 1), 703S 7.88\6h, brnyai doS 7118 BRBHS 7.2 Yo | cati on

via HPLC yi gl dad76) - 7§9h§ N$5.93 ‘C}ne/‘zr %97A§1]+f)

[ (4-Chl orophena/ )(et hyl") an no
} - 2- met hyl hyhi¥iisepropykt 14- @H}lﬁxybeln}(uh-{’l-lyuﬂyl-l,2,3,4-tetrahydroquinoline-4-
} phenyl) -2, Earblaxaiaidhgshpent anoi c acid (23%. [00304] St ep 4 rel-(2S,4S)-(4-{

4- 4- Ch
EZII hi/dE (()qw n(k)({6 ]gﬂh}l ar %Ialm no%%%foyngé’%th lr?é*t‘tﬁﬁab’@ﬁﬂ%lm?%" acid and
rel - (2R 4R) 4% xa(rrp -wap i Tollayving @pﬁémspbéd(lre'BWbS)lamm‘Gf]ﬂuymrd@amg‘hmne for ethyl-
}-2-net hyl - Benﬂyl-ﬁihlhey dﬂ’tﬁﬁé&h(ﬂﬂhd ]ﬂPIli( vidthed W‘-fil‘fz Qggﬁl ]}p@mloﬁy'bgm%rl) -2-methyl-
di met hyl pen §§]Q?ﬁ hg? i} OLn%q?égr l {23 r‘%ngtf nd raps isomers. MS m/z: 395
[ (4- Chi orop eyl et RV AR e onilf}m‘xﬁJ #y 3’ i z
di hydroqui n o4l -1(2H) -yl ] car bonyl } phenyl ) -2, 2-di net hyl pent anoi ¢ acid and
rel - (2R 4R) EOOZM [ 4ez{dzm> s@m[@{[@F&mvﬂhmyﬁtem&ﬂm}mdoﬁﬁs 99@% 13,4-

SRR e e Shte ek oM R

di nmet hyl pent ano aC| ATy ARhe ) d f';' REAYC 5“‘( {aTdJeI{(Zf(l@D

Chl or Ophenyq4){g4é{(ﬁ§lplf3mhenyl)(ethyl)ammo]carbonyl} 2-methyl-3,4-dihydroquinolin-1(2H)-

i no] car bonymcarzonmmmﬁz dindinkiychii e hed@{7oyn- 1(2H) - yl ] car bonyl } phenyl ) - 2, 2-
di net hyl pen c REy P’B% 1@&&{%@{ at |bve IC}t’II r1a2I HPLC. Data for single

enant i orer t i g 5 y orocarbonyl)phenyl]-2,2-dimethylpentanoate.

0296] 2,2-Dimethyl-4-pentanoic acid (2 g, 15.6 mmol, 1.0 eq.) was dissolved in anhydrous
methanol (40 ml). The solution was cooled down to 0°C; a 2 M solution of trimethylsilyl
diazomethane in hexanes (11 ml, 21.8 mmol, 1.4 eq.) was added slowly until the reaction mixture
turned slight yellow indicating the reaction was complete. Reaction mixture was concentrated down to
give methyl-2,2-dimethyl-4-pentanoate as a colorless oil (2 2,91 %).

[00297]  Methyl-2,2-dimethyl-4-pentanoate (1.0 g, 7.0 mmol, 1 eq.) was dissolved in anhydrous
dimethylformamide. The solution was purged with nitrogen, and 4-jodobenzoic acid (1.7 g, 7.0 mmol,
1 eq.), tristhylamine (1.1 ml, 7.7 mmol, 1.1 eq.) and palladium acetate (79 mg, 0.35 mmol, 0.05 eq.)

were sequentially added. Reaction was then heated to 80°C under nitrogen for 18 h. Reaction mixture
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enantiomer and to racemate), absolute stereochem stry unknown: 'H NWVR
(CDh3C1) S 0.95 (d, 3H), 1.12 (t, 3H), 1.14 (s, 6H), 1.30 - 1.43 (m 1H,
1.45 - 1.59 (m 4H), 1.67 - 1.77 (m 1H), 2.47 - 2.63 (m 2H), 3.58 - 3.74
(m 1H, 3.76 - 3.92 (m 2H), 5.01 - 5.16 (m 1H), 6.40 - 6.50 (m 1H),

6. 70 - 6.81WO(2p46/0216l14 6.84 - 6.94 (m 1H), 6.99 - 7.08rCmusdohoes71l7 - 7.21
(m 2H), 7.40 - 7.52 (m 4H. Ms mz: 561 (M+1l). [00306] Conpounds 85-207,
as shown in Table 1, can be prepared by the schenes. set forth in Schenes
1-3 and by the general procedures A and B and others described herein.
Those skilled in the art will be able to recognize, or be able to
ascertain, using no nore than routine experinentation, many equivalents to

t he speC|f| c_enbadi me of the inventiaqn described herein. 101 WO
2006/ 091674 %*’éf?rlﬁ?%tﬁ‘g‘i“a%%? to ‘f"dﬁéggik B BPB gfae BartitpRed ortyeen s ens]ethrhi s
radi ol i gand &b ind aeirapitdnBicngpeass oy vavebaraddesd thd@gaaibidyértwas wishedoup briteds t 0

inhibit [3 Hihecpéx@ﬁﬁa%@sxarﬁ G'Lllﬂate [PBiert D a@@&)ncéﬁ!ré?éé't&@vetaQark Bows éoﬂﬁ' qge &' %WHZ

receptor st (expressin

recept or an(callw §¥”§ru n’f ?ﬂsca gl {;:’8mﬁ%gf"8'|’2yo€'|’e§‘ﬂ"éﬁ°@ e/ gk ﬂ&i@ 9%%@‘%‘? Bpared by
Bi osi gnal Ccﬂﬁ?)’aiﬂﬂ')(“ nehonrsaSmyivt-intthydpind herPh-booizaid dcid ad\sKkehyhrownOORI9IS m, 48 ndi ng
buf f er cont a&ni ng 50MM Tr| S- HCI (pH 7.5), 5mM Myd 2 and 1nM EDTA is

prepared i wal ely rform ng the assay. A bead/ nmenbrane
sol ution am ‘\Sfl\niggie f‘ﬁ%ﬁlrﬂ g o Ezﬁﬁthﬂ@ﬁ’é‘gﬁ‘fﬂ)éﬁ’lz@ﬁ agid (9P i A4 PretibY ehes
(menbr anes bgsghsolved prethBiod 13 grimbd tribthyamiteh@68HEK4. 2 Giol, a2ley$ agd lﬁnﬁdmi@ expr ess

CRTH2 receptbodioiiis 16 & P@/@?w&r@’!ﬁ@n ﬁrhglr‘]mx}u\é%wa% hﬁ%}? tér;[dgg%éxé g {\tmos B o1 d

concentrati %p aé w@ epar ed st ore
PGD2 at twerty TTHRL NS wap f’lr‘Féﬁd % Selife G Hesh vt ehaal if"%efiétff’éepw éﬂpcaﬁ?ﬂ’ stored
on ice bef orteyalddi yeffow oilviBiid ¢l def disblng incmhySpeat fahd washkédnelidng 1INGEbusc oNi ng

pl ates #365 ?mycﬁclicﬁ]oﬁlcs&ﬁ sbifon! ’ﬂl'e %qu@éﬁ "l’a_yyer \%19 %?%\glé ar;lther%aﬁtc P v&a? Q/(é\s%%]i Ji@t i ons of

corrpounds in O are ar ed oomtenperature. A 10
poi nt concentr Ié\tai“% s 45 8 H)"é‘g“F%“ni‘ ﬁ‘éﬁ‘ecglr‘%ﬁdr%étcé’&fe%‘i@d éaéhe ddtrpound,
starting at H@@bma(rﬁomﬁ%measlspar}tylbmmm%ﬁmg1)35 %¥he corrpounds are prepared at

40 times {1 G209 SALIGORERALEALLABR MLR-BLOE GO TR g&are Rkl G st T ons-

if [00311] d ?. (9 each concentra TTP

appr opr i at e SN Bcygne shiorids (Ll angfpp solufiongpas eagleg) dpiartp 01CsA 2 éf%iltlplh?fo t he
wel | s def i nioradyl NSBide RAnefhilesfchipddd|(2.PEDE.3amebl, Rloen) 26 ddded @fllowed b9fa catalytic

bead/ menbr a4 Win M fnidd 19 MU nhrotAE Gl r ol ?9%&%%0%&%@& gtes are

aIIovvedt0|nc g room temperature 1or appr oxi_na and then
count ed on B‘S ?@%@%W Ys :‘T\EFQ‘WSM (f*r"?f?‘?lh?ﬁy YBr?&rdlrﬁfﬁrylpintwq*mw I well .
[ 00313] Theuwémﬁ@mfurthn‘rwﬂﬁchtwom sofseda@ib@epi ndi ng (PGD2 used at the KD val ue
or | O\I\B{j) ][ mﬂgm :hﬁKz 2(9-53#19@ Mem?iemrﬁ%‘f[ét cht%ro&%#@'&eﬂx@gfmno% ajl'bo%ﬂsls aexh 1 s al ways
run as aup gﬁ%lrhydroqumolm—l(ZH) -ylJcarbonyl } phenyl)-2,2-dimethylpentanoate.
[00301] (x)-trans-Methyl 5-(4-{ [4-{ [(4-chlorophenyl)(ethyl)amino]carbonyl }-2-methyl-3,4-
dihydroquinolin—1(2H)—y1]carbonyl}phenyl)—Z,Z—dimeﬂlylpentanoate was made following general
procedure A, substituting methyl 5-[4-(chlorocarbonyl)phenyl}-2,2-dimethylpentanoate for 4-
trifluoromethyl-benzoyl chloride. Purification via silica gel chromatography (0-40% ethyl acetate /
hexane gradient) yielded (z)-trans-methyl 5-(4-{[4-{ [(4-chlorophenyl)(ethyl)amino]carbonyl }-2-
methy1—3,4—dihydroquinolin-1(2H)—yl]carbony1}phenyl)—Z,Z—dimethylpentanoate. MS mfz: 575
(M+1).
[00302] Step 3. (&)-trans-5-(4-{[4-{ [(4-Chlorophenyl)(ethyl)amino]carbonyl }-2-methyl-3,4-
dihydroquinolin-1(2H)-yljcarbonyl }phenyl)-2,2-dimethylpentanoic acid.
[00303] To a solution of (£)-trans-methyl 5-(4-{ [4-{[(4-chlorophenyl)(ethyl)amino]carbonyl }-2-
methyl-3,4-dihydroquinolin—1(2H)—yl]carbonyl}phenyl)~2,2—dimethy1pentanoate (500 mg, 0.87 mmol)
in 1:1 THF / methanol (5.0 mL) was added a solution of sodium hydroxide (69.5 mg, 1.74 mmol) in
water (1.0 mL). The resulting mixture was heated at 60 °C for 18-20 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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[00314] Conpounds 1, 3, 6, 7, 9, 12, 13, 17-20, 22, 24-27, 30-32, 34, 36,
37, 40, 42, 45, 47, 48, 51, 55, 56, 58, 62-65, 67, 70, 72, 75, 77-78,
81-84 have Ki <1 uM [00315] Conpounds 2, 5, 11, 15, 33, 35, 50, 57, 61, 76
have K; <10 uM [00316] Wiile this invention has been particularly shown
and descri b&a 20d6tobnsref er ences to preferred enbodi nent crivsroegdos2s7t wi || be
understood by those skilled in the art that various changes in form and
details may be made therein without departing fromthe scope of the

i nventi on enconpassed by the appended clainms. 102 WO 2006/ 091674

PCT/ US2006/ 006287 CLAIM5S 1. A conpound represented by the foll ow ng
structural formula: R4 OYN~. RB3cCN...R2 X1, R M or a

h t t It th Ri A t |
g U gg {T?‘f 5;" o Id (\3"1\} }ly)fro%l?ogtggc £ rr%resuﬁ'lag %f?%ﬂ?tgtfeﬂ? m%eéx\éwéxf%%(g}:ll%ted Yia Eﬁ:non flqufxghn y@ﬁ o n a y

>N-; X1 is -"(B’(h— @¥- hydrglidpric  acibORRx, 25 OnR) 2and  dried- @OR:fford Rerudes Sa(m{az_sm(n-onal I y
SUbSt ituted @[mpﬂnﬂﬁétmﬁﬁdoﬁafb@mm]mﬁﬁy‘l pmaﬁlytﬁoqulﬂolmagﬁ%’lf\chb&lylc})%he@}l)%cl ic
monocyclic or

aryl, a no Ok d cyc 1C r

non- ar omat | c%)r %1?1 ‘lrsgé]? ld asa gpixtare o ﬁﬁ 8’@3}6’?/“1 gomgEs- SP@V&‘?Wé"aﬂﬁ’ﬁcé’f&@Fﬁai—ﬁc
carbocyl i c dibup@-{Ee G4§h’e§f0@leﬂ3®33tfal)¢cy¢01<gnbwp-Z-mett@l} CBhjdshoadikyRHEgr oup or
C3-C6 cycloaﬂ&mhmgmamm)m@gﬁ@mﬁmgﬁﬁmugmcga al kyl group represented by R2 is
optionally ituted w drogen Cl - al kyl optionally
substi t ut edﬁ%{gﬁjﬁ% g}ff (.‘,‘6 i %% bﬁ‘ﬁ% {[<4&¥1°§ﬁhe@i9€%&%m°§mrbwbétWW%% group
sel ected fr éWV‘HOCE‘BOl@B(%QﬂHmeWbben@ apadinehtieitmon atid ardorBRR RS [@REYCl i C, a
nmonocyclic alilephe@l)ce&ylﬁﬁﬂ@]éé&EAnm 2RI A0 oGk rBh%PJ;(zzB‘buba?bon)[ngﬁBQ 2ym B, or

R3 and R4 ! kentogether with the i'ntervening Artro omto form
nan 1C aCl
an opti onal I ated nonocyclic or bicyclic het er oar yI or non-aronmatic

het er ocycl i 05953u p”el (25451 [4xficH-Eloropbgnyinethiakicicatoge]- heetmsh t he
i nterveni ng dﬁﬁ&@&ﬂolﬁﬂ@mblﬁcﬁl@&@ﬂp}ﬁﬁy@@ chQetﬁyfb%an@l@ aci® %d' }{JU% Sf Hp a&t{ tute

nonocyclic I’O nitro cont.al nj het er ocycl i C
e C7Z al i pﬁlq 1op ‘j no *}IbogNF??"f%?ﬂ 34-d1hy oquinolin-1(2 -yl]carbonyl}phenyl)-Z 2-
dlmethylpentanom acidwere isolated from ()-trans-5-(4-{[4-{[4-

Chlorophenyl)(ethyl)amino]carbonyl}—2—methyl—3,4-dihydroquinolin-1(2H)-y1]carbony1 }phenyl)-2,2-
dimethylpentanoic acid by preparative chiral HPLC. Data for single enantiomer (identical to
enantiomer and to racemate), absolute stereochemistry unknown: 'H-NMR {CDsCl) 8: 0.95 (4, 3H),
112 (t, 3H), 1.14 (s, 6H), 1.30 - 1.43 (m, 1H), 1.45 - 1.59 (m, 4H), 1.67 - 1.77 (m, 1H), 247 - 2.63
(m, 2H), 3.58 - 3.74 (m, 1H), 3.76 - 3.92 (m, 2H), 5.01 - 5.16 (m, 1H), 6.40 - 6.50 (m, 1H), 6.70 - 6.81
(m, 2H), 6.84 - 6.94 (m, 1H), 6.99 - 7.08 (m, 2H), 7.17 - 7.21 (m, 2H), 7.40 - 7.52 (m, 4H). MS my/z:
561 (M+1).

[00306] Compounds 85-207, as shown in Table 1, can be prepared by the schemes. set forth in
Schemes 1-3 and by the general procedures A and B and others described herein. Those skilled in the
art will be able to recognize, or be able to ascertain, using no more than routine experimentation,

many equivalents to the specific embodiments of the invention described herein.
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R6 is -OH -QC4 aliphatic), -N(R)2, -CCOR, -COOR, C(ONR)2, or an
optionally substituted group selected froma nonocyclic cycloal kyl, a
nonocyclic aryl, a nmonocyclic heteroaryl, or a nonocyclic non-aronatic
het erocyclic group; each R7 is independently hydrogen, fluoro, or C-C3

al kyl ; eachWR20®09%74 R is independently hydrogen or a PCIrAUSZ00&dGsIat i C
group or N(R )2 is a nonocyclic non-aromatic nitrogen-containing

het erocyclic group; mis zero or one; and 103 WD 2006/ 091674

PCT/ US2006/ 006287 B is -H, -C(R7)3, -C(R7)2-C(R7)3, or an optionally
substituted group selected froma nonocyclic or bicyclic cycloal kyl, a
nmonocyclic or bicyclic aryl, a nonocyclic or bicyclic heteroaryl, or a
nonocycl i c ogoompy%lioilc. n[o[@gﬁlellronati c heterocyclic group, provided that
conpounds of formnul ot her than those conpounds where X1 is -COO
and Rl is et9308hndhisiadyligand mershudne binding @ehy wialuhies 18 abiliDof@captiie RCEEbIOT OV,
b) two_occur FieNGesgatin BRPGE) bilinP RENOGEHS FENG xdhn (Eduer dun] E-GROUNd Of

Claim1l vvherﬁélgzggil q % an _ogtl onal Iy substituted group 'selecte rom a

monocyclic or bi Qyer RPE s human (RI2sereptor andyy supnityr fhp Betqsettinaario Sraygiein B

nmonocycl i ¢ orerdpirpyred iyBiosigmhCaupanyibsing Skisdliedoa Gyeiitg Ass®r. @ nonocyclic or

bi cyclic norgup [Re ' g, 0 d aim 2

whorein Y 1 s oarRe L i@ RE Ul 3o e 7S, SRR v L 1 <

r epr esent ed AFPEhBmMEdMY g ép RetfPming theatssay.f &bpadimembiep solidOB4wi@ theRinRX  ( RB) n

1/ R2 X1, Résapron@ntphiar ompdith ineabliss aeaBked bBhughtIRMIBiIsRENERIn mBE®sN: N IS

0 or an int ARl dubOM ks 4 IS 1 ndependen hal o, - -SR9, -CN,

“NO2, -N(R1) gn,cec} N@Rlo%ﬁgaé))%gﬁy fﬁ%{‘@&% ﬂ@gﬁ% %\ﬁ#’%{%f)t éf(’?)ﬁ“ﬂf(sg&%ﬂ‘}al assay

- C( O) N( R10) 2P eEtopiR" P-@@(@dee?ei’sfom@ed@)gmwen_s- COPED: at BERRBmes theS( O) RIN,

- S2N(R1) 2, finfleRay00BERRI® ioprepared @t siaidah ligs borxd Sddides @llsGEMER oSGkt ed from
or a

a Cl_8 ali pBakihewss) MQQSMQMﬁSBaaF%Fedf&th%QsQ cyclic heteroaryl,
I C

nmonocycl i c 530 aromat i ¢ heterocyc group;
[ 0] 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'uM (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 added to the appropriate well of the 384
plate and 2 pl of cold PGD, is added into the wells defining NSB. 20 pl of [’H] PGD, and then 20 ul
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 tritinm protocol for 1 minute / well.

[00313] The percent inhibition of PGD, binding (PGD, used at the Ky, value or lower) to the
HEK-293 cell membranes is determined, the assay is always run 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, 24-27, 30-32, 34, 36, 37, 40, 42, 45, 47, 48,
51, 55, 56, 58, 62-65, 67,70, 72, 75, 77-78, 81-84 have K; <1 uM.

{00315] Compounds 2, 5, 11, 15, 33, 35, 50, 57, 61, 76 have K; <10 uM.

[00316] While this invention has been particularly shown and described with references to
preferred embodiments thereof, 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 encompassed

by the appended claims.
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each R9 is independently hydrogen or an optionally substituted Cl aliphatic
group; each RO9a is independently an optionally substituted C3.6 aliphatic
group; and each R10 is independently hydrogen, a Cl-6 aliphatic group,
-C2R9a, -S2R9n, or - C(OR9, or N(R10)2 is a nonocyclic heteroaryl or a
nmonocycl i c WenR0etd®t i c heterocyclic group. 104 WO 200€r@S1065¢06287

PCT/ US2006/ 006287 5. The conpound of C aim4 wherein the conpound is
represented by the following structural fornmula: RA 1 ONMI3 (R8)n NR2
OLR1 or a pharmaceutically acceptable salt thereof. 6. The conpound of
Claim5 wherein: RL is an optionally substituted nonocyclic or bicyclic

aryl or heteroaryl group optionally substituted at any one or nore
substitutable ring carbon atons with Rl1; , each Rl1l is independently

hal o, -OR', -SR12, -CN, -NQ2, -N(RI2R-3) N(R13) C(O R12, -N(R13) CO2R za~
-N(R 3)C(ONR 2R13). C(O NR 2R13), —cﬁ%mz -OC(ONR 2R 3), -C(OR12,
-C2R12, -S2R zfl, -S(O Rl2a, -S2N(R12R13), -N(R13) SO2RI 2a, an
optionally slubstAtcmnfedldgmteéaslteﬁbmﬁi/ixfgrsmmmlﬁ]@&: al i phatic, a nonocyclic
aryl, a nonocyclic heteroaryl, or a monogyclic non-aronmatic group; each
R12 is independently hydrogen or an opti onal |y substituted Cl1.6 aliphatic
group; each Rl2a is an optionally su thsed C1_6 aliphatic group; and
each R13 is independently hydrogen, a 6 aI i phatic group, -CO2R12a, - SO2R
12a, or C(OR12, or -N(R2R 3) is yclic heteroaryl or non-aromatic
het erocyclic group. 7. The corrpounk2 6 wherein: B is a nonocyclic
aryl or heteoraryl group, or a nonocycMyt cl oal kyl group, each
optionally substituted at any one or e substitutable ring carbon atons
with R14; and each R14 is |ndependently 'W- 4 al kyl, Cl-C4 haloal kyl, C-C4
hal oal koxy, Rl4a, Rl4b, -T-R '4a, -T-R;l4b - V-TI-Rb, - V- T- Rl4a, “VIIT-Rl4a

or -V1-TI-R 4b; §, bl%mia@e‘uticaﬂNc@pt’able §aﬁ:(hge$¥,( v@efeinpr -S(0 2N(R) -
Ring A is an optionally substituted, fused 5-6 membered aryl or heteroaryl ring;
Y is >C(R™)- or >N-;
X, is -C(=0)-, ~-80,-, -CONR-, -C(R),-, or -CO,-,

R'isan optionally substituted group selected from an aliphatic, a monocyclic or bicyclic aryl,

a monocyclic or bicyclic heteroaryl, a monocyclic or bicyclic non-aromatic heterocyclic, or a
monocyclic or bicyclic non-aromatic carbocylic group.

R?is a C;-C3 alkyl group, a C,-C; haloalkyl group or C3-Cs cycloalkyl group wherein the
C,-C; alkyl group represented by R? is optionally substituted with R>;

R’ is hydrogen, C.Cs alkyl optionally substituted by RS, C;-Cs fluoroalkyl, or an optionally
substituted group selected from a C3-Cg cycloalkyl, a monocyclic non-aromatic heterocyclic, a
monocyclic aryl, or a monocyclic heteroaryl group;

R*is —[C(R"),]-B; or 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 together with the intervening carbon and nitrogen atoms to form an
optionally substituted monocyclic non-aromatic nitrogen-containing heterocyclic group;

R’ is -OH, -O(C, 4 aliphatic), -COOR’ or -N(R’),;

R%is -OH, -O(Cy4 aliphatic), -N(R’),, -C(O)R’, -COOR’, C(O)N(R"),, or an optionally
substituted group selected from a monocyclic cycloalkyl, a monocyclic aryl, a monocyclic heteroaryl,

or a monocyclic non-aromatic heterocyclic group;

each R is independently hydrogen, fluoro, or C;-Cs alkyl;

each R, R* or R’ is independently hydrogen or a C;-C, aliphatic group or N(R*), is a
monocyclic non-aromatic nitrogen-containing heterocyclic group;

m is zero or one; and
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VI is -S(O2i -C(O-, -NNRC(O- or -N(RS™®2-; Tis aC-C4 optionally
substituted alkylene; Tl is a C2-C4 optionally substituted al kyl ene; each
Rl4a is independently selected from-0ORl5a -SR .1la, -C(O N(R1G 2,

-C(O R15, - CO2R15, -SO2Rl15a, -S(O Rlsa, -SO2N(RI6)2, an optionally
substi t ut edVABMEOYIT4 ¢ aryl or heteroaryl group or anPOPpUSZNGENU6EET
substituted nonocyclic non-aromatic heterocyclic group; 105 WO 2006/ 091674
PCT/ US2006/ 006287 each R 14b is independently selected from hal o, -OH,

-SH, -CN, -N®2, -N(R16)2, -N(R16)C(O R 5, -N(R16) CO2R15n,
-N(R6)C(ONRG6)2, -OC(ORL15 -OC(ONRG®G6)2 or -N(R16) SO2RI Sa, each R15

i s independently hydrogen or a Cl1.6 aliphatic group; each Rlbais a C,.6

& Bl phat o gl g S, Brly o A RERASH bk RS Ko BRI G 5 6 a
nonocycl i ¢ hBePEkeyricyslic cxclassotyenosyelicopbicyslicaryh e menocyrlit @biseojic hdteroaggh oup. 8.
The conpoundorainofdeyliddr BicyheioniatdmiRe: hetdroéydlicGadugll Kyl or C3-C6 cycloal kyl ; R3

is aC-C4 alkyl . IS - 2 B., 9. The co und, of aim8
wherein R is a I%Gel%g Ira]{at ‘%’Q_ |m%|_°% f%wgama%%?r thgg Bose papoun ‘%3‘2’5 iSyF‘,%'
thiazolyl, i%8®RHfgbingring X igsuRptipted withi ®pivp eqnytences ofiOlEZD | tyd occpienaydl v |
pyrol | yl, teusazployd occuirtrdobiydr,, benzotri azol yl, benzot hi azol yl,

benzi m dazol yl, benzot hi enyl, benzofuranyl, benznorpholinyl or

benzpi perazinyl, each optionally substituted at any one or nore

substi t ut abl%’ ri Ry cemroprset ClaitnolghergintRnyis gn optionklly sutBtiisic¢ mroppoelertbd 66m el ai m 9
wher ei n - C( O) NR3MRénoayalit: or Beychd @yl tam@Rseydlie biidydie hdtoBMN @ nBRRYdRE brbicydkid- The

conpound of O ai gg,10Q where h ound.is. represented by the follow ng
structural formula: T thA‘j)Oét}Cﬁc{%ﬁ%}%?n%Bﬂ%bw(% O%aTmﬁ“ﬁf °°%'éﬁ’)°‘ép‘ or a
pharmaceutically acceptable salt thereof, wherein s and t are independently
0, 1, 2, 3 & 4. Thecompound 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
o |
N\R s
RX
7
(Re)n—yr _ .
IFI R
X1 ~ R1

or a pharmaceutically acceptable salt thereof, wherein:
n is 0 or an integer from 1-4;
~ each R® is independently halo, -OR?, -SR?, -CN, -NO,, -N(R'),, -N(R®)C(O)R’, -
NR)COR™, NR)C(O)NR');, -C(OIN(R'),, -OC(O)R®, -OC(OIN(R™),, -C(O)R?, -
COR’, -SOR™, -S(0)R™, -SO;N(R™),, -N(R'»SO,R* or an optionally substituted group
selected from a C, g aliphatic, a monocyclic aryl, a monocyclic heteroaryl, or a monocyclic
non-aromatic heterocyclic group;
eachR%is independently hydrogen or an optionally substituted C;.¢ aliphatic group;
each R* is independently an optionally substituted C; ¢ aliphatic group; and
7each RY is_i_ndependently hydrogen, a C,.¢ aliphatic group, -CO,R* -SO,R™ or -
C(O)R’, or Ni R, isa monocyclic heteroaryl or a monocyclic non-aromatic heterocyclic

group.
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106 WD 2006/ 091674 PCTI US2006/ 006287 12. The conpound of C aim 11 wherein
R8, R' and R14, when present, are independently, halo, CO2R12, CONR12Rt 3,
Cl-3 al kyl, d -3 haloal kyl, hydroxyl, Cl1_3 al koxy, Cl -3 hal oal koxy, -CN,
amne, Cl1 3 alkyl amne, C-3 di fé: kyl ami n\% Cl_3 h)éldr pxg}uﬁn&g{;mﬂ ;:Baryl
am noal kyl . W02006Ph®7€onmpound of aim5, erein: | PC:
or heteroaryl group substituted with T2-V2-T3-MR "' and is further
optionally substituted at any one or nore subst|2t ut ggllg ri &% carNgtz)n at ons
with R11; each R11l is independently halo, -ORl2, - , -CN, - ,
-N(R 2R13), -N(R13)C(O R12, -N( Rl?) Clz)leRé)Za ( Ng CR))l%)lg( o) gnglRileB) SORL2A
C(ONR 2R13) -OCC(O R12, -0OC(O NR1 , -(, (O , - v -
-S(O R12a, N( 3)', -N(R13) SO2RI 2a~ optionally substituted group
sol ebted Troma Qe SERL MR Rger s SRy il ey st
heteroaryl, or af#dcyclic non-aromatic group; each R12 is independently
hydrogen or an optionally substituted -6 gliphatic group; each Rl2a is
an optionally substituted -6 aliphatic grdup; and each R13 is
i ndependently hydrogen, a C -6 aliphati B'uﬁq - Q02R12a, -S2R12a, or -
C(OR 2, or -N(R 2R13) is a nonocyclic hetleroar leC?rO) Eti)g ar cc)(rrg; IN((:R19) ,
heterocyclic group; RYis -C(OOR 8 S, - , - ,
-NR19C(O) R18, - NR19C(O) OR18a, - & S( 0O 2COR18, -S( O 2N(R19) 2,'
-NR19S( O 2R18a, _NR19S(O 2RI Sa, 18 1 9 112833128( O)O%:(QO)ZS(?R’:LQS g( @) S(?Rl) ,
-S(OR, -SR, -C(ONR S(0)2R -CN, NR C(OAN(R 9)2, - ) - :
O(?lz%; an optionally substituted non-ar® tﬁ'c hgter?cycl iC gr?yp olrI an
optional 'y substbdahthbalf) Qafkbie GiQRor M 1S absent or an optional Iy
sEbsti tuted rmnocrygl i ccar yal %ne,p an otp.llg?)nal |y substituted nonocyclic
non-aromati c carbocycl ene or an optionally substituted nonocyclic
non-aromati @ hethscowpwiden@aim¥vbesinabsent, -0-, -C(O-, -N(R19)-, -S-, R
-S(O -, -C(ONRLY-, p* AR o%_@(n@y’subsﬁé[e@n l%or bié}@?@ﬁ&%%ﬁ)&{l%&u- -S(0) 2.- ’
is absent, or a (- strai ght” chai n al kyl ene; I'S'a 3 S “allg)ght chain
al kyl ene; provi . éne en i

y P d& 0'%]%a€t‘bs'=r%‘e‘fg 4 any opoper Jyresibstisntapietring Fpsiop AgLY iR éne when Mi's
absent and V2 is -0- sachR! ;sindbd(ég&x)tly,hale,go@,g{ﬂ?,@)\&-m;,-Nﬁc?@;gN(R 9)- and RY
i's -NR 95(0O 2R18a®ryNBHES B WCW 16)) | 2 _
-NR19C(O)(NR')'2 -( 3)@_3193(1@?' ,f@N%gR%%%er el %121( an%% téget her contain
no nore than 10 ‘8%13%%‘;)015, Rar&OdherQh THORan FOPRIRaRE). JPRTSAR Ty and
i ndependent | y sAsgptiopally evdistitited groyp sslvaeddrommash.galighatds b inbust it £yl casdaaRclic

heteroaryl, or a monocyclic non-aromatic group;

each R is independently hydrogen or an optionally substituted C,.¢ aliphatic group;
each R js an optionally substituted C;.¢ aliphatic group; and
each R" is independently hydrogen, a Cy. aliphatic group, -CO;R'%, -SO,R% of -

C(O)R™, or -NRPRP) isa monocyclic heteroaryl or non-aromatic heterocyclic group.

7. The compound of Claim 6 wherein:

B is 2 monocyclic aryl or heteoraryl group, or a monocyclic cycloalkyl group, each

optionally substituted at any one or more substitutable ring carbon atoms with R"; and
- each R" is independently C,-C, alkyl, C;-C haloalkyl, C;-C; haloalkoxy, R™, R1*

-T-R™, -T-R*, -V-T;-R®, -V-T-R™, -V;-T-R™ or -V,-T,-R'*;

V is -O-, -N(R)-, -C(O)N(R)- or -S(O),N(R)-;

V1 is -S(0)s, -C(0)-, -N(R)C(0)- or -NR)SO-;

T is a C,-C, optionally substituted alkylene;

3

T, is a C;-C, optionally substituted alkylene;
each R'™ is independently selected from -OR'*®, -SR'®®, -C(O)NR'®),, -C(O)RY, -
CO.RY, -SO,R™?, -S(O)R™®, -SO,N(R),, an optionally substituted monocyclic aryl or

heteroaryl group or an optionally substituted monocyclic non-aromatic heterocyclic group;

105




atoms with halide, alkyl, gemdial kyl, gemdihal o, hal oal kyl, al koxy,

hal oal koxy, Spiro cycloalkyl, optionally N-substituted nitrogen containing
Spiro non-aromatic heterocyclic 107 WO 2006/ 091674 PCT/ US2006/ 006287

group, oxygen-containing spiro non-aronmatic heterocyclic group, am ne,

al kyl am ne, wodb&lorisram ne, or hydroxyl; each R 8 is i ndepasceetdsys7hydr ogen
or C1_6 aliphatic group; each R $ai s independently CL.6 ali phatic group;
and each R19 is independently selected from hydrogen, a Cl1.6 aliphatic
group, -C2R18, -SRZR $, or -C(OR 8, or -NR19 is a nonocyclic heteroaryl
or a nonocyclic non-aromatic heterocyclic group. 14. The conpound of Caim
13 wherein T2 and M are absent. 15. The conpound of Caim 14 wherein: Bis

a nonocyclic aryl or &4 oar u r no cl oal kyl group,
each optionally subs ﬁ'rfRut %“d%/&e ‘gﬁi})' ‘g‘?‘f dg?m% éﬁ%’&%‘ls &Oa i;l ng carbon
atons with R14; ¥ENHOAR"-NEYE2BEhMERDCEONRS40G0RN, OGGI)N(RIG)MI oal kyl ,
Cl- G4 hal oal koxy,N(REﬂ,azRIRI ab~ T-Rl4a~ -T-R 4b, -V-T-Rl4a, -V-T1-Rl4b,

_V1-T-R 4a or -V1 T1-R 4g. R ONR- or -S(O2N(R-; V1
is -S(02, -C¢O- ﬁﬁ;‘%(scbj“}/p%’ﬁe“ﬂwﬂs’%e@% QC”&I"‘P& %[0"@1 C4 optionally
substituted al kyl ene eaCFB % is a 61.4@2ph@ik soppsiamnal | y substituted al kyl ene; 14a

15" 15a each R - 16 Je&h RISs ihdRpR 08 Rfiﬁfa&édxfro&%&&g&%c J aﬂ{ﬂaﬁc%u§%&£{® N(R )2,

-C2R, - SOZRlSa s ti onal t1tuted
monocycl i c ar onat (’: %255’& ’Oéﬁﬁ-@a’df?’a‘%{’ﬁfyflff hetprpy! P’E"Lff“’é&cyﬂ’ﬁﬁ?i’c‘w fig

non-aromati c het é‘?ﬂm?wwreupgr oup; each R14b is independently selected from
halo, -OH, -SH, -CN, -N®2, -N(R 6)2, -N(R16)C(OR15, -N(R 6)CX®2Rl5a or
-N(Rt 6) C(O) N(R16 5, - O N(R16) 2 or -N(R16) S"R15a; each RI15 is
|ndependent:\é§/ hy)él?zegom%ro}éilﬁrl‘@%l phatic group; each RSCis a ClL 6

al i phatic group; andRekERCRIG! ¢r&-Comtderdiident |y sel ected from hydr ogen, a

Cl.6 aliphatic groupR®s=@CRE2amkyl groafp2 Sa, or -C(O R15, or N(R16)2 is a
nonocycli c het eroaryIR48r_(C%2)rr_%nocycl ic non-aromatic heterocyclic group.

0. The compound of Claim 8 wherein R' is a phenyl, pyridyl, pyrimidyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, furanyl, thiophienyl, imidazolyl, pyrazolyl, pyrollyl, tetrazolyl, indolyl,
benzotriazolyl, benzothiazolyl, benzimidazolyl, benzothienyl, benzofuranyl, benzmorpholinyl

or benzpiperazinyl, each optionally substituted at any one or more substitutable ring carbon

atoms with R™.
10. The compound of Claim 9 wherein -C(O)NR’R* and -R? are trans relative to one another.
11. The compound of Claim 10 wherein the compound is represented by the following structural
formula: ‘

1 (R )t
(?Hgm\

or a pharmaceutically acceptable salt thereof, wherein s and t are independently 0, 1, 2, 3 or 4.
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16. The compound of O aim 15 wherein: R2 is Cl-C2 al kyl or C3-C6 cycl oal kyl
; R3is a ClL 4 alkyl group, and R4 is -(CH2),,, B. 108 WO 2006/ 091674
PCT/ US2006/ 006287 17. The conpound of Claim 16 wherein R is a phenyl,
pyridyl, pyrimdyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, furanyl,
t hi ophi enylwoizeicdsmsod yl , pyrazolyl, pyrollyl, tetrazol pcr/usmdadogisy

benzotri azolyl, benzothiazolyl, benzi m dazol yl, benzothienyl, benzofuranyl,
benznor phol i nyl or benzpi perazinyl, each substituted with -V2-T3-Ry, and
each optionally substituted at any one or nore substitutable ring carbon
atoms with R' 18. The conpound of C aim 17 wherein the conpound is
represented by structural formula: R4 O NR3 (RA)Nn Il NR2 0 .) V2-T3--RY

(R11)s or pharymaceut i y gcceptable salt thereof, wherein s is 0, 1,
53 or 4. 2. FRESEER A SRR AT RS Gl bR ar o
trans rel ative t608heCAMRReE:s kgl Malkgloypowh @ .ofko, Bisimldfkonhe®™ei n t he

conpound i s repr ese)tedii¥mhbE, @iy &, stidehndt c, hahdia: R4 O NR NE
s (RB)n R (R11l)s 0 V2-T3Ry or a pharmaceutically acceptable salt

t hereof. 21. The conpound of C aim 20 wherein: V,, is a covalent bond or
-0-; 13. The compound of Claim 5, wherein:

R'is a monocyclic aryl or heteroaryl group substituted with T,-V,-T5-M-RY and is
further optionally substituted at any one or more substitutable ring carbon atoms with R';

each R" is independently halo, -OR'?, -SR', -CN, -NO,, -N(R?R"),
NR®)C(O)R?, -NR®)CO,R™, -NR®)C(O)NRR"), -C(ONRR®), -OC(O)R'?,
-OC(O)N(RR"), -C(O)R?, -CO;R", -SO;R'%, -S(O)R', -SO,NR R™), -NR*)SO,R',
an optionally substituted group selected from a C, g aliphatic, 2 monocyclic aryl, a monocyclic
heteroaryl, or a monocyclic non-aromatic group; ‘

each R% is independently hydrogen or an optibnally substituted C,.¢ aliphatic group;

each R™js an optionally substituted C, ¢ aliphatic group; and

each R" is independently hydrogen, a Cy.¢ aliphatic group, -CO,R™®, -SO,R', or -
C(O)R™, or -N(R'R®) isa monocyclic heteroaryl or non-aromatic heterocyclic group;

RY is -C(0)OR", -C(O)R”, -OC(O)R", -C(O)N(R),, -NR*C(O)R",
-NRC(0)OR™™, -S(0);R"™, -S(0),COR™, -S(0),N(R"),, -NR¥S(0),R™®*, -NRS(0),R'*,
S(0);0R*, -S(O)OR™, -S(O)R™", -SR™, -C(O)NR’S(O),R'*, -CN, -NR°C(O)NR®),,
-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 monocyclic arylene, an optionally substituted
monocyclic non-aromatic carbocyclene or an optionally substituted monocyclic non-aromatic
heterocyclene;

Va is absent, -O-, -C(O)-, -N(R*)-, -S-, -S(0)-,

-C(O)NR"-, -NR®C(0)-, -S(0);NR"-, -NR*S(0),-, or ~S(0)»-;

T, is absent, or a Cy.qo straight chain alkylene;

T3 is Cy.0 15 a straight chain alkylene; provided that T; is a Cy.0 straight chained
alkylene when M is absent and V is —O-, -S-, -N(R")-, -C(O)NR"®)- or -S(0),N(R"®)- and
R is -NR"S(0),R'®, -NRS(0),R'®, -NRC(O)R'®, -NRC(0)OR™, -NR*C(O)NR'Y,,
-CN, -OH, -SH, -N(R"),;

wherein T, and Ts together contain no more than 10 carbon atoms, and wherein T,
and T; are optionally and independently substituted at any one or more substitutable carbon
atoms with halide, alkyl, gem dialkyl, gem dihalo, haloalkyl, alkoxy, haloalkoxy, spiro

cycloalkyl, optionally N-substitnted nitrogen containing spiro non-aromatic heterocyclic
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T3 is Cl.6 is a straight chain al kylene optionally substituted at any one
or nore substitutable carbon atons with halide, alkyl, gemdial kyl, gem

di hal o, hal oal kyl, spiro 109 WO 2006/ 091674 PCT/ US2006/ 006287 cycl oal kyl ,
optionally N-substituted nitrogen containing Spiro non-aronatic

het er ocycl i w0 200609174 0Xygen- cont ai ni ng Spi ro non- ar onateice/usedoeomesycl i C
group, am ne, al kylam ne, dialkylamne, or hydroxyl; RY is -C(O) ORLS,
-C(ONR 92, -NRIOC(ORt's, -NRIOC(OOR 8 , -S(O2N(R1)2, -NR19S(O) 2R18,
-NR19C( O N(R19) 2i an optionally substituted non-aromatic heterocyclic group
represented by R20 or an optionally substituted heteroaryl group
represented by R2'; each R18 is independently H or C1-C3 alkyl; each R18u
i's independently Cl-C3 al k ;. each R19 is H or al kyl or N(R19)2 is a

ni t r ogen- cont ai niéf p’ﬁ’&'ﬁe"d‘r‘%ﬂﬁ?ﬁ SBUHRIP- BB Eetsrecyclig eg b iR gkilaingn opt i onal |y
substituted pi perdiatkylaning brhygxaiol i d| nyl, oxazolidinonyl, thiazolidinyl,
tetrahydrof uranyl, tegagﬁyg;l&pé{,g& °£EH Lﬂpggn[g%Jou .tetrahydrothi ophene,
nmor phol i nyl , thlonDrp lpy , azo , fblldlnonyl, di oxanyl ,

di oxol anyl, dithi ol &f dF‘H‘P’ﬁyqahphﬁ‘ﬂfrgFOGP’la nonyl , piperazinyl, or

pi peridinyl; and R71 dagh Ré“hs mqhemndemajr delpctsiflosthydrodes d Cf dutipiayd group.eCOREP! yI |
oxazol yl , |soxa20§ R, of. a.7,0hyhs,; r ,
pyrimdyl, thi azgcé tﬁ?g%y%? l\%{r lsa gc%rgic)ﬁ%tem%51%%&%%%%1%8%1&%03%%? Claim21
wherei n” t he conp &cy?gg’i"%*’present ed by the following structural fornula: R
14)t (CH2)mONR3 (R8)n CNR2 O (R11), V2 T-RY . or a pharmaceutically
acceptabl e salt ﬁ'ﬁ@d&@lﬂ;und&/@ﬁfnﬁfﬁlh&mhq‘ ;QdM]areag ene3 OF 4. 23. The conpound of
Claim 22 wherein: RY Is -(( C7( R19) 2, optionally N substituted
tetrazolyl or optionally N- substltut ed |mdazolyl and R18 and each R19
are i ndependént | {heqomppandof Clainoiet véerbiy:| .

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

optionally substituted at any one or more substitutable ring carbon atoms with R™;

each R" is independently C,-C, alkyl, C;-C, haloalkyl, C;-Cj haloalkoxy, R, R,
-TR™, TR, -V-T-R™, -V-T-R™, -V,-T-R™* or -V;-T,-R™;

Vis -O-, -N(R)-, ~C(O)N(R)- or -S(O),N(R)-;

V1 is -8(0)s, -C(0)-, -N(R)C(0)- or -N(R)SO-;

T is a C;-C, optionally substituted alkylene;

T is a C,-C, optionally substituted alkylene;

each R is independently selected from -OR'®, -SR'*, -C(O)N(R®),, -CO.R",
-SOR™, -S(O)R™®, -SO,N(R®),, an optionally substituted monocyclic aromatic group or an
optionally substituted monocyclic non-aromatic heterocyclic group;

each R'* is independently selected from halo, -OH, -SH, -CN, -NO,, -N(R),,
NR¥)C(O)RY, -NR'YCOR™ or -NR YC(O)NR5),, -OC(O)RY, -OC(O)N(R'™), or
NR)SO,R™,

each R is independently hydrogen or a Cy.4 aliphatié group;

each R™is a Cy g aliphatic group; and

each R is independently selected from hydrogen, a Cy.¢ aliphatic group, -CO,R'®,
-SOR™, or -C(O)R”, or NR®),isa monocyclic heteroaryl or a monocyclic non-aromatic

heterocyclic group.

16. The compound of Claim 15 wherein:
R?is C;-C; alkyl or C5-Cg cycloalkyl ;
R?is a C;.C4 alkyl group, and
R* is «(CHy)-B.
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110 WD 2006/ 091674 PCT/ US2006/ 006287 24. The conpound of C aim 23 wherein
R8, R' and R14, when present, are independently, halo, CO2R12, CONR12R13,
C,_3 alkyl, C1_3 haloal kyl, hydroxyl, C,.3 al koxy, C, 3 hal oal koxy, -CN,
amne, C .3 alkyl amne, C .3 dial kylam ne. 25. The conpound of Claim5
wher ei n: R woomoswmocyclic aryl or heteroaryl group, ®ubsbicbasdoes7by
-V3-R22 and wherein the aryl or heteroaryl group represented by R
optionally is further substituted at any one or nore substitutable carbon

atons represented by R'; V3 is a covalent bond, -0-, -C(O-, -N(R13)-, -S-,
-S(O -, -C(ONR13-, -NR13C(O-, - s(O 2NR13-, -NR138(0)2- O --5(0)2-;
each R' is independently halo, -ORl2, -SRLlY, - -N(R 2R13),

-N(R13) (O R12, -N(R13) COPR 2' ' N(R13) C(O) NgR12R13) C( 0 %RlZRlS)
_0C(O R12, Voo Bjaeracsmrs(lain ’é(“@}fRnE is pyridgopyrimisiyl. oxegoly, Rgrezplyl
]: rS%Ng RJC.Z R'83Zil | Mﬁﬁ)l@%ﬂﬁﬁuranyDﬂuoﬁmen@lpMde@ﬂ |pyraﬁ)lyb§)frbllyute&ﬂolgrlﬁdbw1 Sg:’ e; ted
PR&Ldfolf, bgﬁ%&f?%@ ﬁzi%[fgéozyl ’Slenzclgﬂ gﬂy géﬁkuﬁnyh %%%&8 fothyl

nmonocycl i c non-aronatic grou en or an
optionally subst Pltba*eZé'aeremylaeaaq isried w'ngVeerR ar@a@h OMPEHY ?"és“%}ﬁ’d &t onal |y
substituted C, . 6omlot phatubgitgblo s cadsitht@doqth RL3 i s i ndependent|ly hydrogen, a
C, _6 aliphatic group, -CO2Rl2a, -SQ2Rl12a, or- C(OR 2, or -N(R12R13) is an
optional ly substituted nonocyclic heteroaryl or non-aromatic heterocyclic
group; and RE2 i ShegAmrgprdoblaim if veerpa the sampettd renmesesyied ietresfrbioayed i c
non-aromati c carbocyclic or an optionalRgkty substituted nonocyclic or

bi cyclic non-aromatic heterocyclic ou@,. 26. The conpound of C aim 25
wherein: B is a nonocyclic aryl or roatyl group or a nonocyclic

cycl oal kyl group, each optionally substituted at any one or nore
substitutable ring carbon at ; each R14 is independently C -C4

al kyl, C,-C4 hal oal kyl, C, -C{®hallo 0X Rl14a, Rl14b, -T-Rl4a, _T _Rl4b,
-V-T-Rl4a, -V-T,-R 14Dl V T- Rl4a orN-\ff*zl'l-R14b Vis -0-, -NR)-,
-C(ONR- or -S(O2N(R)-; V1is -S \O) -N(RC(O- or -N(R SO-;
Tis aC-C4 optionally substit ut ed alk|e ..'If..gvsaCZC40pt|onaIIy
substituted al kyl ene; each Rl4a is inde nitll y sel ected from -OR15a,

-SR15a, -C(O)N(R 6)2, -CRR15, -SO2R15a, -${OjR15a, -S02N(R 6)2i an

optionally substbrta%ae,qacémsmwcgép&aae@aﬁtmere&rwmzn%nsq)ar ¥l3, o@f Oup or an
optionally substituted nonocyclic non-aronatic heterocyclic group;

19.  The compound of Claim 18 wherein -C(O)NR’R* and -R? are rans relative to one another.
20. The compound of Claim 19 wherein the compound is represented by the following structural
formula:

V,=T;—RY.
or a pharmaceutically acceptable salt thereof.
21. The compound of Claim 20 wherein:
V. is a covalent bond or -O-;

T3 is Cy.6 Is a straight chain alkylene optionally substituted at any one or more
substitutable carbon atoms with halide, alkyl, gem dialkyl, gem dihalo, haloalkyl, spiro
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111 WD 2006/ 091674 PCT/ US2006/ 006287 each Rl4b is independently sel ected
fromhalo, -OH -SH -CN, -NO2, -N(R 6)2, -N(R16)C(O R15, -N(R 6)C02R 5a,
-N(R6)C(ONR6)2i -OC(OR15 -OC(ONRL6)2 or -N(R16)SO2RIsa; each R15
i s independently hydrogen or a Cl.6 aliphatic group; each Rt5 is a Cl_6
al i phati c gwoumeoarst# each R16 i s i ndependently sel ect e@clrrusmobigodzsagen, a
Cl.6 aliphatic group, -CO2R15, -SO02R1L ', or -C(ORD5, or NNR6)2 is a
nonocycli c heteroaryl or a nonocyclic non-aromatic heterocyclic group. 27.
The conpound of Claim26 wherein: R2 is O-C2 alkyl or C3-C6 cycl oal kyl;
R3is a Cl-C4 alkyl group, and R4 is -(CH2)m B. 28. The conpound of C aim
27 wherein R22 is an optionally substituted noncyclic non-aronmatic

het er ocyclic grou . _The ound of C aim 28 wherein the conpound is
represented by tﬁg‘ﬂq@%?%l c@\?\?“ﬂ’&'%\gg‘g'b"eg?lg?ge“ PBFRTS i rg-aoppirdeterpqydicn N R2 C

0\ V R2 i ~(Reoys oxygen-cantpiiagspicowubtidnak heterergdie piogh higines akylamiher eof |
wherein s is O, Jdialk?lami%e,mq{ydréxyl;30- The conpound of C aim 29 wherein
-C(ONR3R4 and -R2 arg .t r ke Ve to one another. 31. The conpound of
Cl ai m 30 wherein R22 ’19 ds 'Eﬁ&@fns’ré@iﬁ’( 2SO AR ERPRheX PR D2

oxazol i di nyl, oxa¥RIX@HBAYR COMRIAO cgiianyily subtsebtechrioy-atomdtic hawngelic group

t et r ahydr opyr any kepreschidd ©2€1 dr 8 d%ydnallyts;ﬂ;sﬁtﬁ&@{eggrw gﬁJll]ﬁ{ lepres@ﬂé’dﬁ)p ﬁhf nyl,

t hi omor phol i nyl, im dazql4.di nyl, im dazol]dinonyl, dioxany di oxol anyl ,
dithiol anyl, pyrroli oﬁ"%@% ,‘SB‘E%?‘Sﬂ“FH?IPfo%ﬁ?kyﬂii perazinyl, isothiazolidinyl
S, S, dioxide, or pipendhdi figindepstint\0-Q00E)E 091674 PCT/ US2006/ 006287
each R is H or alkyl or N(R"), is a nitrogen-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, or piperidinyl; and

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

pyzrolyl, pyrazolyl, pyridinyl, pyrimidyl, thiazolyl, thienyl, or imidazolyl.

22. The compound of Claim 21 wherein the compound is represented by the following structural

e
1 (R )t
(cl>H2)m\

formula:

V,—~T—RY .

or a pharmaceutically acceptable salt thereof, wherein tis 0, 1, 2, 3 or 4.

23. The compound of Claim 22 wherein:
R is -C(O)OR", -C(O)N(R™),, optionally N-substituted tetrazolyl or optionally N-
substituted imidazolyl; and
R™®and each R are independently—H, methyl, or ethyl.
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32. The conpound of C aim 31 wherein the conpound is represented by the
followng structural formula: R4 | OR3 (Rs)n NR2 (R11l). V3..R22 or a
pharmaceutically acceptable salt thereof. 33. The conpound of C aim 32
wherein V3 is absent. 34. The conmpound of Caim 33 wherein R22 is

oxazol i di nywo 2eddiogusad i di nyl , tetrahydrofuranyl, norphekimgiopso06287

i m dazol i dinyl, imdazolidinonyl, pyrrolidinyl, pyrrolidinonyl,

pi perazinyl, or piperidinyl, each optionally substituted at any
substitutabl e carbon atom by al kyl, halide, haloalkyl, hydroxyal kyl,
-C(OOR23, -C(OR23, -OCC(OR23, or -C(ON(R23)2, and each optionally
substituted at any substi t ut abI e ni t rogen at om wth al kyI haI oal kyl ,

hydr oxyal kyl QF%)? -(CH2) g N(R23) 2,
- ( CH2) gOH( o+ co%é ’33"2‘“‘ of Cka “6‘85%@135*2 eﬁ%( F&@)‘ present( ?&34296@%3(‘ JePR23 O
- ( CH2) gCH( CH3) COZRRS;, CONR R afl.sialiple@ e haldalkginhydrody], CasutkonCh, helodliexy, Falependent | y

-H, alkyl, hal oalkyd ¢, Qk IQ)ﬁﬁl %@M%}me% The conpound of C ai m 34 wherein
t he corrpound is represen%/ he foll ow ng structural formula: 113 WO

2006/ 091674 PCT/ U82006/006287 \ (RR4)t (CH2ZFm ONN. 3 R (Ra)nj / NR2
(R11) S V3 R22 ofhezopprardriCleints whatelny accept abl e salt thereof, wher ei n t i's

0, 1, 2, 3 or 4. 36. ﬂk@%ﬁ%@pg}gwﬁe&%gga gfgu ﬁmeay YF% :ﬁﬁ?wh&x fg

when present, are independe aloa
hydroxyl, O -3 afKex8rerep! %"“ﬁéﬂp’é‘}%ﬁ“&%@?ﬁ optienglly ‘élfﬂ %Subéfftut%l abgu e or froxé

substitutable carbon atoms represented by R'';

V3 is a covalent bond, -O-, -C(O)-, -N(R")-, -S-, -S(0)-, -C(O)NR -, -NR*C(0)-, -
S(0)NR"-, -NR"S(0);-, or —-S(0),-;

each R' is independently halo, -OR™2, -SR?, -CN, -NO,, -N(R?R"),
-NR®)C(O)R?, -NR®)COR™, -NR®*IC(O)NRR"™), -C(O)NRRY), -OC(O)R?,
-OC(O)N(R"R"), -C(O)R", -CO,;R", -SO,R'%, -S(O)R', -SON(RR™), -N(R™*)SO,R'®,
or an optionally substituted group selected from a C; g aliphatic, a monocyclic aryl, a
monocyclic heteroaryl, or a monocyclic non-aromatic group;

each R™ is independently hydrogen or an optionally substituted Cy.¢ aliphatic group;

each R' is an optionally substituted C;. aliphatic group; and

each R" is independently hydrogen, a Ci. aliphatic group, -COR™, -SO,R™, or -
C(O)Ru, or —N(R”RB) is an optionally substituted monocyclic heteroaryl or non-aromatic
heterocyclic group; and

R? is an optionally substituted monocyclic or bicyclic non-aromatic carbocyclic or an

optionally substituted monocyclic or bicyclic non-aromatic heterocyclic group.

26. The compound of Claim 25 wherein:

B is a monocyclic aryl or heteroaryl group or a monocyclic cycloalkyl group, each
optionally substituted at any one or more substitutable ring carbon atoms with R';

each R™ is independently Cy-C, alkyl, C;-C, haloalkyl, C;-C, haloalkoxy, R™, R,
TR, T-R™, .V.TR™, V-T-R™, -V,-T-R™ or -V,-T;-R';

V is -O-, -N(R)-, -C(O)N(R)- or -S(O).N(R)-;

V1 is -8(0)s, -C(0)-, -N(R)C(O)- or —-N(R)SO,-;

T is a C;-C, optionally substituted alkylene;

- Ty is a C5-C, optionally substituted alkylene;

each R™ is independently selected from -OR'*®, -SR*® -C(O)N(R'®),, -CO,RY,

-SOR™, -S(O)R™, -SO,N(R'®),, an optionally substituted monocyclic aryl or heteroaryl

group or an optionally substituted monocyclic non-aromatic heterocyclic group;
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amne, Cl-3 dialkylamne. 37. The conpound of Claim1l1 wherein: R is

T2-V2-T3-MR'; RYis -C(OOR18, -C(OR18, -OC(OR18, -C(ONRDY9) 2,

-NR19C(O R18, -NRI9C(OY ORI Sa, -S(O 2RI Sa, -S(0O2CORt8, -S(O 2N(R19)2,

-NR19S(0)2R 8| -NR 19S5(0)2 R 8" S(0)20R18, -S(OOR', -S(O R sa -SR18,

_C(O NRt sS(®P2Rs®a1674 CN, -NR 9C(O)N(R 9) 2, - 0OC(O N R1Pca/us20e/R6382, - OR16,

an optionally substituted non-aromatic heterocyclic group or an optionally

substituted heteroaryl group; Mis absent or an optionally substituted

nonocyclic arylene, an optionally substituted nonocyclic non-aromatic

car bocycl ene or an optionally substituted nonocyclic non-aromatic

het erocyl ene; V2 is absent, -0-, -C(O-, -N(R19)-, -S-, -S5O -,

-C(O NR19-, -NR19C(O -, -S(O2NR19-, -NR 9S(0)2-, or -S(0)2-;,. T2 is

absent, or a Cl_I0 st‘?"%ﬁ‘i%ﬁt“’"@FP&?%“”&FW‘I%W@?“%'%'S(Ij"-%'(‘\lcé']%(Rgiz’r ai ght chain

al kyl ene; provi deXiREICaD)RTIN{ERS) @R FO- NS HAIOPNR g haCIaRl’, -at@prheorwnen M i s

absent and V2 iS~N(Q*6)soT§“-’ -N(Rt)-, -CCONR19)- or -S(O2N(R19)- and RY

is -NR19S(0) 2Rl aa, - NR19$5(_O) 2Rlaa, -NR 9C(Q RI.S NRI SC(0) ORI Sa,

-NRI9C(O)N(R )2, - CNachRoy s indegndentlyfiydeperp ot 2 G @lipRatin 'y and T3 t oget her

contai n no nore than eiéh RFasbop aathagougad wherein T2 and T3 are optionally

and i ndependently su i ¢ bt | & bon
NN lﬁ%]p%%len ﬁe&é&%& hé%{ig%ﬂ %F%Eﬁé@? E%zﬁzk

atons with halide Kyl yl, gem , al i (OXY,

hal oal koxy, spir o’ﬁoﬁ‘i S OB arie PROPYYEIS FOOEIT D BIPOCYERF APREPRAE
optional | y N subsétdricydliegrond.t r ogen contai ning Spiro non-aromatic

het erocyclic group, oxygen-containing Spiro non-aronmatic heterocyclic
group, am ne, al kg/l am ne di al k)(jl am ne, or hydroxyl; each R18 is

i ndependent 13/- hy dPesgappupstof Epms264herEiRiat i ¢ group; each R18'is i ndependent |y
Cl1.6 aliphatic group;R*&-CeakyhorlRl-Gs dyslodligtiependent | y sel ected from hydrogen,
a CL.6 aliphatic groyp;s Ol Beoupa2R18, or -C(ORI8, or -NR9 is a
nonocyclic heteroaryl_,or a nonocyclic non-aromatic heterocyclic group. 38.
The conpound of d ai i 7 Hhkitei n” t he conpound is represented by the
following structural formula: R& 0O N, 3

28. The compound of Claim 27 wherein R*?is an optionally substituted moncyclic non-aromatic

heterocyclic group.

29. The compound of Claim 28 wherein the compound is represented by the following structural

formula:

TG

@,

or a pharmaceutically acceptable salt thereof, wherein s is 0, 1,2, 3, or 4.
30. The compound of Claim 29 wherein -C(O)NR®R* and -R? are trans relative to one another.

31, The compound of Claim 30 wherein R* is an optionally substituted cyclohexanyl,
oxazolidinyl, oxazolidinonyl, thiazolidinyl, tetrahydrofuranyl, tetrahydropyranyl,
thiazolidinyl, tetrahydrothienyl, morpholinyl, thiomorpholinyl, imidazolidinyl,
imidazolidinonyl, dioxanyl, dioxolanyl, dithiolanyl, pyrrolidinyl, pyrrolidinonyl, piperazinyl,
isothiazolidinyl S,S, dioxide, or piperidinyl.
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R (Rs)nj / NR2 OT2-V2-T3-MRY . or a pharnaceutically acceptable salt
thereof. 39. The conpound of Cl aim 38 wherein the conpound is represented
by the following structural forrmula: R4 O NR3 (R8)n R OV2-T3-RY . or
a pharmaceutically acceptable salt thereof. 40. The conpound of C aim 39
wherein: \WO0280689%pv/al ent bond or -0-; T3 is Cl.6 is acatusaloghdszszhai n

al kyl ene optionally substituted at any one or nore substitutable carbon
atons with halide, alkyl, gemdial kyl, gemdihal o, hal oal kyl, Spiro

cycloal kyl, optionally N-substituted nitrogen containing Spiro non-aromatic
heterocyclic 115 WD 2006/ 091674 PCT/ US2006/ 006287 gr oup,

oxygen-contai ning spiro non-aromati c heterocyclic group, am ne, al kylam ne,
di al kyl am ne, or hydroxyl RY is -C(OOR', -C(ONR19)2i -NR19C(OR 8,
-NRI9C(O OR s", -S(0O 2N(R19)2, -NR19S(0O 2R18a, -NR19C(O N(R19)2, an
optional |y sibst iThedompoundef-CeirosiatHeein e batipomdad reitesehied Upthe foRWiRSERted by R20
or an optional lyggyhstituted heteroaryl group represented by R21; each R18
i s independently H or Cl1-C3 al kyl; each R18 is independently d-C3 al kyl;
each R19 is Hor Cl1-C3 al kyl or fﬁl%RlQ)Z iS a nitrogen-containing
non-aromati ¢ heterocyclic g NGRRO is an optionally substituted

pi peri di nonyl, oxazolidinyl, oYazofidinonyl, thiazolidinyl,
tetrahydrofuranyl, tetrah 0 anyl, thiazolidinyl, tetrahydrothiophene,
nor phol i nyl, thi onor ppgl-+hyl | i mldazolidinyl, imdazolidinonyl, dioxanyl,

di oxol anyl, dithiol anyl, %‘pyl , pyrrolidinonyl, piperazinyl, or
pi peridinyl; and R21 is an optijona lRy1)substi tuted furanyl, tetrazolyl,
oxazol yl, isoxazolyl, oxadi ag ~Spyrrolyl, pyrazolyl, pyridinyl,

pyrinmidyl, thiazolyl, thienyl, off i

B dazol yl .

or a pharmaceutically acceptable salt thereof,
33. The compound of Claim 32 wherein Vs is absent.

34.  The compound of Claim 33 wherein 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, hydroxyalkyl, -C(O)OR?, -C(O)R®, -OC(O)R%, or -C(O)N(R?),, and each
optionally substituted at any substitutable nitrogen atom with alkyl, haloalkyl, hydroxyalkyl, -
C(O)ORZ, -C(O)R?, ~(CHz){CO-H, -(CH,) C(O)NR™),, ~(CH,),CH(CH;)CON(R®);;
~(CH2)sC(CH;),CONR™),; -(CH,);C(CH:),CO,R® or -(CH,);CH(CH;)CO,R%;

q is an integer from 1-4; and

each R® is independently -H, alkyl, haloalkyl, or hydroxyalkyl.

35. The compound of Claim 34 wherein the compound is represented by the following structural

formula:
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41. The conpound of Cl aim 40 wherein the conpound is represented by the
followng structural formula: \ (R14)1 fH2ZmO N®R 3 (R8)n 1 NR2 O
V2-T3-RY or a pharnaceutically acceptable salt thereof, wherein: t is O,
1, 2, 3 or 4; each R14 is independently Cl-C4 al kyl, Cl1-C4 hal oal kyl, Cl-C4
hal oal koxy, Weeag/001lM4b, -T Rlda, -T-Rl4b, -V-TI-Rb, -WVWCT/URI4600628V] - T- Rl4a
or -VI-TI-R14b; Vis -0-, -N(R-, -CCONR- or -S(O2N(R-; M is -50 2,
-C(O-, -N(RC(O- or N(NR S@2-; Tis a Cl-C4 optionally substituted

al kylene; Tl is a C2-C4 optionally substituted al kyl ene; 116 WO

2006/ 091674 PCT/ US2006/ 006287 each Rl4a is independently selected from
-OR15a, -SR 15a, -C(ONRLG 2, -CCOR 5, CO2R15 -SX2Rtsa, -S(O Rl5a,
-S2N(R 6)2, an optionally substituted nonocyclic aryl or heteroaryl group
or an optionally substituted nonocyclic nogamonatic heterocyclic group;
each R14b is independently selected from oy BBy, -SH, -CN, -N®2, -N(R 6
)2, -N(R16) C(O R15, -N(R16) CO2Ri 5a, -N( (O N(R 6)2, -0C(O R15,

-OC(O N(R16) 2 or "N(R16) SO2R15a, eag RS is i ndependent|ly hydrogen or a
Cl-6 aliphatic group; each R15, is a 1. &%l i phati c group; and each R16 is
i ndependently sel ected from hydro Cl-6 aliphatic group, -CO2R15a,
-SQ2Rtsa or -C(ORt5, or N R?@QZ_HS nophocyclic heteroaryl or a nonocyclic

non-aronatic heterocyclic group¥ A gompound of C aim 41 wherein: R
bstituted tetrazolyl or

T

is -C(OORL8, -C(ON(R19)2, optional | YW Nl

optionally N substituted im dazolyl; ’{8%=and each R19 are

i ndependently-H, nethyl, or ethyl. 4%. rmaceutical conposition

conprising a pharmaceutically acceptabl eNegN 19sl) di luent and an

ef fective anobunt of a conpound represented by fhe tonpound of daim 1.
or a pharmaceutically acceptable salt thereof, whereintis 0, 1, 2,3 or 4.

36. The compound of Claim 35 wherein R®, R" and R%, when present, are independently, halo,
Ci3 alkyl, Cy.3 haloalkyl, hydroxyl, C, 5 alkoxy, C;.3 haloalkoxy, -CN, amine, Cy.3 alkyl
amine, C, ;3 dialkylamine.

37. The compound of Claim 1 wherein:

R' is T,-V,-Ts-M-RY;

RY is -C(O)ORY, -C(O)R™, -OC(O)R*, -C(O)N(R™),, -NRPC(O)R™,
-NRPC(0)OR™, -S(0),R"*, -S(0);COR", -S(O);N(R "), -NR*S(0),R !, -NRS(O),R®*,
S(0).0R", -S(O)OR™, -S(O)R™, -SR ", -C(O)NRS(0),R™®, -CN, -NRC(O)NR"),,
-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 monocyclic arylene, an optionally substituted
monocyclic non-aromatic carbocyclene or an optionally substituted monocyclic non-aromatic
heterocylene;

V, is absent, -O-, -C(0)-, -N(R")-, -8-, -S(0)-,

-C(O)NR"-, -NR"C(0)-, -S(0),NR"-, -NR*S(0),-, or —S(0)-;

T, is absent, or a Cy_yp straight chain alkylene,

T3 is Cyyo is a straight chain alkylene; provided that T; is C,.1g straight chained
alkylene when M is absent and V; is ~O-, -S-, -N®R")-, -C(O)NR'®)- or -S(0),N(R"®)- and
R is -NR’S(O);R"*, -NR"S(0),R*, -NRP®C(O)R’®, -NRPC(O)OR™, -NRPC(O)NR"),,
-CN, -OH, -SH, -NR"),;

wherein T, and T together contain no more than 10 carbon atoms, and wherein T,
and T; are optionally and independently substituted at any one or more substitutable carbon

atoms with halide, alkyl, gem dialkyl, gem dihalo, haloalkyl, alkoxy, haloalkoxy, spiro
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44. A nmethod of treating an inflammatory di sease in a subject, conprising
the step of admnistering to the subject an effective anount of a conpound
represented by the conmpound of Caiml. kE 45. The nethod of C ai m 44,
where the inflanmatory di sease is atopic dermatitis, allergic rhinitis,

r heumat oi d WP2MG[0056% nul tipl e sclerosis, chronic obst PGEUSWEs/MGSTONar y

di sorder (COPD), COPD exacerbations, or allergic asthma. 46. The net hod of
Cl aim 45, where the inflammtory di sease, disorder or synptomis atopic
dermatitis, chronic obstructive pul nonary di sorder (COPD), COPD
exacerbations, allergic rhinitis, or allergic asthma. 47. A nethod of
inhibiting CRTH2 activity in: (a) a subject; or (b) a biological sanple;

whi ch et hod cogy\{k}lses adm nistering to said subject, or contacting said
bi ol ogi cal sanpl &SRFEY PRI AFURSHHET BIEISEqopIREE Y0 Rep-aiopti heterqeyclic

group, oxygen-containing spiro non-aromatic heterocyclic group, amine, alkylamine,
dialkylamine, or hydroxyl;

each R" is independently hydrogen or C,. aliphatic group;

each R'®is independently C. aliphatic group; and

each RY is independently selected from hydrogen, a C,.¢ aliphatic group, -CO,R",
-SOR®, or -C(O)R®, or -NR? is a monocyclic heteroaryl or a monocyclic non-aromatic
heterocyclic group.

38. The compound of Claim 37 wherein the compound is represented by the following structural
formula:
R4
|
0) N\R3
1
(Reh—r
N” “R?

o) To-V,-Tg-M-RY

or a pharmaceutically acceptable salt thereof.

39. The compound of Claim 38 wherein the compound is tepresented by the following structural

formula:

0 Vo-Ts-RY .

or a pharmaceutically acceptable salt thereof.

40. The compound of Claim 39 wherein:
'V is a covalent bond or -O-;
T3 is Cy4 is a straight chain alkylene optionally substituted at any one or more
substitutable carbon atoms with halide, alkyl, gem dialkyl, gem dihalo, haloalkyl, spiro

cycloalkyl, optionally N-substituted nitrogen containing spiro non-aromatic heterocyclic
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41.

group, oxygen-containing spiro non-aromatic heterocyclic group, amine, alkylamine,
dialkylamine, or hydroxyl

RY is -C(O)OR", -C(O)N(R"),, -NRC(O)R ™%, -NR”C(O)OR™, -S(0),N(R"),,
-NR®S(0),R™®, -NR”C(O)N(R"),, an optionally substituted non-aromatic heterocyclic group
represented by R? or an optionally substituted heteroaryl group represented by R*;

each R™ is independently H or C,-C; alkyl;

each R™ is independently C;-C; alkyl;

each R is H or C;-C; alkyl or N(R'), is a nitrogen-containing non-aromatic
heterocyclic group;

R?js an optionally substituted piperidinonyl, oxazolidinyl, oxazolidinonyl,
thiazolidinyl, tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, tetrahydrothiophene,
morpholinyl, thiomorpholinyl, imidazolidinyl, imidazolidinonyl, dioxanyl, dioxolanyl,
dithiolanyl, pyrrolidinyl, pyrrolidinonyl, piperazinyl, or piperidinyl; and

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

pyrrolyl, pyrazolyl, pyridinyl, pyrimidyl, thiazolyl, thienyl, or imidazolyl.

The compound of Claim 40 wherein the compound is represented by the following structural

= |
S -(R'%)

formula:

or a pharmaceutically acceptable salt thereof, wherein:

tis0,1,2,3 or4;

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'*;

V is -O-, -N(R)-, -C{O)N(R)- or -S(O).N(R)-;

V1 is -S(0),, -C(0)-, -N(R)C(O)- or ~N(R)SO4;

T is a C;-C4 optionally substituted alkylene;

T, is a C,-C, optionally substituted alkylene;
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42,

43.

44,

45.

46.

47.

each R™ is independently selected from -OR™, -SR!*, -C(O)N(R'®),, -C(O)RY, -
CORY, -SO,R'™ -S(O)R™, -SOZN(RM)Z, an optionally substituted monocyclic aryl or
heteroaryl group or an optionally substituted monocyclic non-aromatic heterocyclic group;

each R* is independently selected from halo, -OH, -SH, -CN, -NO,, -N(R'%),,
NR)C(O)R”, -NR'YCOR™, -NR')C(O)N(R®),, -OC(O)R", -OC(O)NR'®), or
NR)SO.R™,

each R" is independently hydrogen or a Cp4 aliphatic group;

each R"™ is a Cy ¢ aliphatic group; and

each R'® is independently selected from hydrogen, a Cy. aliphatic group, -CO.R'®,
-SOR™, or -C(O)R™, or N(R™), is a monocyclic heteroaryl or a monocyclic non-aromatic

heterocyclic group.

The compound of Claim 41 wherein:

R is -C(O)OR"™, -C(O)N(R™),, optionally N-substituted tetrazolyl or optionally N-
substituted imidazolyl; and

R™and each R" are independently—H, methyl, or ethyl.

A pharmaceutical composition comprising a pharmaceutically acceptable carrier or diluent

and an effective amount of a compound represented by the compound of Claim 1.

A method of treating an inflammatory disease in a subject, comprising the step of
administering to the subject an effective amount of a compound represented by the compound

of Claim 1.

The method of Claim 44, where the inflammatory disease is atopic dermatitis, allergic rhinitis,
theumatoid arthritis, multiple sclerosis, chronic obstructive pulmonary disorder (COPD),

COPD exacerbations, or allergic asthma.

The method of Claim 45, where the inflammatory disease, disorder or symptom is atopic
dermatitis, chronic obstructive pulmonary disorder (COPD), COPD exacerbations, allergic

rhinitis, or allergic asthma.
A method of inhibiting CRTH2 activity in: (a) a subject; or (b) a biological sample; which

method comprises administering to said subject, or contacting said biological sample with a

compound represented by Claim 1.
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