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The compounds of this invention are represented by formula I:



1 WD 2006/ 091674 PCT/ US2006/ 006287 R4 | OYNN. R3 E
ANR2 | X1, RL (1); or a pharnmaceutically

waecwepiwid e salt thereof, wherein: Ring A is apPCT/US2006/006287
optionally substituted, fused 5-6 nenbered aryl or
heteroaryl ring; Y is >C(R')- or >N-; X1 is -C(=0 -,
-S2-, -CONR-, -C(R)2-, or -CX2-, RLis an optionally
substituted group selected froman aliphatic, a
nonocyclic or bicyclic aryl, a nonocyclic or bicyclic
heteroaryl, a nonocyclic or bicyclic non-aromatic
heterocyclic, or a nonocyclic or bicyclic

non-aromati c carbocylic group. is a Cl-C3 al kyl
group, a Cl1-C3 hal oal kyl group|or C3-C6 cycl oal kyl
group wherein the C1-C3 al up represented by R2

is optionally substituted Mﬁth R3 i s hydrogen,
t

Cl C6 al kyl optionally sub ed by R6, C1-C6
fluoroal kyl, or an opti oj: substituted group
selected froma C3-Cs cy -. 2 nonocyclic
non-aromati c heterocyclic, nnnocycllc aryl, or a
nonocycl i c heteroaryl group; XRéﬂIS -[ C(k7)21,n-B; or
R3 and R4 may be taken together with the intervening
nitrogen atomto form an optionally substituted

LTUn06ﬁ/d-‘ﬂhhrfﬁ1a&i1ticﬁilﬁétﬁéﬂtaﬁle|§ﬁt tﬁé’r&ﬂ,r\wereﬂxf non- ar ormt iC
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t ogeh? £ 5 %g?‘ﬁ‘g‘? “Ri“g“rt?ﬁ’%seﬁ ’%er”%}’erexa xﬁmm Toaryl ring;
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non- gr QA I (ﬂlag het erocyclic group

RS is, - Ci& ail atlc “COOR or -N(R)2; R6.is.

- OH, R! @@phﬂn ptﬁ)ﬁa{ltp oup. sﬂeqt@d)f@m an@tl@)atpg a mow or bicyclic aryl,
aGHoRY RIS o} BicycOE heddod]a Iﬁtﬁhaéykl)b or Sid{asit h(irialztrﬁﬂan@ hé@etPeyclic, or a

sel e ted froma nDch cli cIoaIkyI a nonocyclic
nﬁvacmé“h%ﬁ%%V%V¥%mﬂ% ?%ﬁ?f?up or a nnnocycllz

non- &f Badi-Cealkyk tronw e Yo i mlogikgligoqup eaCHCsRyclpagkyl group wherein the

LR ERIURI UL ORD LNl G2 a1yl | each

S |ndepen en of a Cl- C4
alip Rais ily,dr@e@ @I}C@ﬁlkm?ggoylagly §l§>st§ute¢ﬁyﬁb c910¢q floroalkyl, or an optionally
sl QOB defectt fdRPENCLIAbAALYN I MPnESEIRMOE YiGinbike HteRURic, AN
rrllo?loczyshrc%ry ror g mgnocychc heteroaryl group;

*is —[C(R7);]-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 aliphatic), -COOR’ or -N(R’),;

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;

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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-C(R7)2-C(R7)3, or an optionally substituted group
w@edoeot®wd4 f rom a nonocyclic or bicyclic cycl oaP&yUS2086/006287

nonocyclic or bicyclic aryl, a nonocyclic or bicyclic

heteroaryl, or a nonocyclic or bicyclic non-aromatic

het erocyclic group. [0006] In sone enbodi nents,

compounds of the invention include conmpounds of

formula (1) other than conpounds where X1 is -COO

and Rl is ethyl and r|ng A is substituted with: a) two
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|oal i at IC ocyc car boc ,
{9093} bodye Fems ¢10ahelw1ti'o&gatbp¢yele cam@eﬂ:lsél Senebogyrclogsor Jeartiocyclic”,

u@fl afbnt 87 eg%rt oPh ﬁ[@ér m&@tfyelrefe'f & a@saﬁ?&‘ié&r@ﬁﬁgalﬁrunpﬁﬁitédaéylﬂ% aliphatic
unsat urat ed cy hatic ring Kstem avi ng

rige SYeRLine f&?mn% ﬁ%éﬁogt ANREPRSTS Wﬂlﬁéma § ﬁwa%qccrmﬂ.swgem i optionally
subytitiedn InS ot blﬁlitalhhéjlts shebsfcldakifihest glolp SildiRles saturated ring systems

I | | phat | ud . .
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hamﬂsw 3cyplgpramyd>utcy80bmﬂzbewdom@ybl ondldppiiatyl. c cgpiabaps  cyclohexenyl,
c&%l&ﬂiﬂeoycl\%etpggﬁtcyclt)&WI tc%lé&@nyl CaYlg lc%ogtga{érryl F\‘}/ﬁlng QHLE(?@ ments, the

ntyl, cycl openteny hexyl ycC exen
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"@fdcRie 286 Gicred @PNdtic rihgd 150 i fReHe dhd® MoSe ardiic or nonaromatic rings,
cycloalkyl has 3- 6 carbons. The terns
"cycl oal i phatic", "carbocycle", "carbocyclyl™",

"car bocycl 0", or
3



"carbocyclic" also include aliphatic rings that are
fused to one or nore aromatic or nonaromatic rings, 3
wOBD0g00B091674 PCT/ US2006/ 006287 such as PCT/US2006/006287

decahydr onapht hyl or tetrahydronaphthyl, where the
radi cal 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
t hrough an oxygen ("al koxy") or sulfur ("thioal kyl")
Sad:lmmdec[aﬁ))@l@ﬂ;}lph'ﬂﬂyeoxttarahﬁirc'irhpﬂthyaI“ihpdaaltei edical dinglimd af kyithiment is on the
ahp% ?ﬁhyenyl and "hal oal koxy" refer to an aliphatic,

al kenyl or al koxy group, as the case may be,
(90034t i tThe ¢cdmiptkdxyd e “thicalkydt, es red hﬁg@'m refers oma. alkAb gragpe @ previously
d@ﬁ?ﬁe@' d?tach%th% tﬁ@%ﬁﬂcxpﬁ%lal%g@&amQﬁrouéﬂ%k Qx ﬂﬁ%ﬁﬁcof}") (g‘l sulfLFr("‘thloalkyl”

“Unless othefw se indicated, t{he terns

atoéﬂkenyl , and "al koxy" include hal oal kyl, haloalkenyl

[ag04] hal ol tkl‘ﬁ?éwhglf)ﬂi{bﬂzﬁw" "hﬁlgzlllk#ﬂ' ngalodll‘!enﬁ'araﬁd Ohﬁlﬁfkoxy" refer to an

ai gl,aﬂ% W(él, hlgengﬂ){ﬂlqgg{ Ignlggp, 3% e czéf: y gawosftxtueﬁ&rrtg d)ge or more halogen

ainishAsustdhietein, e ope "lﬁaldgfaﬂ"lsbﬁ Fhaloi tnbank FACIdBr, or 1. Unless otherwise indicated,
tpee{gn?sf ’la glr O%hJé 1" Qﬁc? uef?kcbx 899&] }ra%ogﬁylt %glpglkenﬁt & %gltosglr(]gxy groups,

nmeans on ﬁ¥
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t i thhe 4BMe heiprp3eyefedst one Moy Blcyyesne S“llff“h @itrogegy phosphorus, or
s&i)&@fmicﬁdlhg (aﬁ)Somdizea fékm off miwgtbh Osu i, Wﬁphﬁﬂuwo} siliddht th@Guaterhized form

of YarEy: %sm &utr %erng (5r a flﬁ)gﬁ%thbqerw fogen ¢ o? lﬂetgrp y;icfac 1ney for example N (as in 3,4~
dalyéiu 2§anelyb,rNTa@s papytrolglinyh of MR 'gfey in mﬁaﬂubettxwted@ygohdmyl))

[bﬁfﬁ?l kyll'he 'terms af, b kaga(yar-‘" Qlea a@ﬁé’ lnoé%y %'rlké/tl a lmgeﬁhagfe ! Qg, "aralkyl",
"CB aromati c noi et conpri sing one g

atplbsoret |0é arylpwg]&y VPP a4is &0 EpRioBAtid 0gictsy gerarrising pegito three aromatic

rﬂ@ﬁfw@fc@me)bptl@daﬂfy sbytutGl OMRrAE, e &R élgu@fs)ﬁl C&J@ﬂ %rouﬁr Myl groups
wi thout |imta |on g¥h nap
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mmka@? Ofnd&kﬂ;}h Ibﬁﬁﬁrﬂda%lﬂg &M%ﬁmﬂ rzfalnugﬁ lisOGl@o¥h,» cinnolinyl,
yl zot hi

% i nd benzo ran
Phﬁ % gf @Plg?ﬁ? n i rgalélg)@?/w %‘B?X}’l phenazinyl, phenothiazinyl,
pb&wzizinyla Ztﬁfajljld,rocglmb]ﬁr@l yﬂet,rahy&&@p.quiﬁ@lliryl, , hieireRplp lihdayyl, phenanthridinyl,

tﬁ%fé){h@ %ﬁ'n h'ili/ |1r]%10ﬁ1r§i '})ﬁé.l‘alcézfﬁﬁ éno?(#ﬁ almﬁl X!:n’z% eoa&g)&ﬁ%&% a)¥,3|[l group may

b?él@qnam'?dr @’qwfrwwcmhp pr@feqablamymm |bs=oqmtrmﬁhp nypdre preferably mono- or
bidydRI BlMErm afyhany! be u@é@ﬁﬂt@i@l‘iﬂtﬂgéaﬁi& Rdfth the terms "aryl group”, "aryl ring", and
Jetrah dyonaphthyl i ndol i ny phenoxazi nyl ,

"HeRIEd Sxanyl , and benzodi oxol yl . An aryl group may
[mmnmnoam, "ahlkyl" ot TaerialkyO rord@lcyiapibs 45, aryd @@ﬁ}%(ﬂhﬂmﬂy ARARBed to an alkyl

f bl
s 90 S g TR (Elory iAo RIS i HET s i
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[6&%?7] Tﬁ@ ten?lg aile@e/ r%l{ "oz{ndt ﬁ%%#a?l K sed alglqeor;)’i‘ as pglqp)F Ia?a?gc’er moiety, e.g.,

roup cova
he‘?liOﬁel ylofr "wﬁﬁr@%ﬂk%ﬂeﬁéﬁ ﬁmwpyhavsﬂgépv %m 4t<3ms preferably 5,6,9,0r10

r§g| Bok; i, 1678185 @ﬂ@&t%ns dhea Aradyki! angyr QHcphdv§1g i78ddifdn to carbon

yI(Cl 6)al kyl, including, without linitation,

afogi§ ngﬂm ong Fféqﬁi%tt}ﬁgﬂoatoﬁlﬁ dhe §Eﬁt}}e8erqq@pﬁ \;j"qfers to nitrogen, oxygen, or sulfur, and
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[0008] The terns "heteroaryl"™ and "heteroar-"
al one or as part of a larger noiety, e.g.,
whedoeoomral kyl , or "heteroaral koxy", refer to BCDURR06/006287

having 5 to 14 ring atons, preferably 5, 6, 9, or 10

ring atonms; having 6, 10, or 14 7t electrons shared in

a cyclic array; and having, in addition to carbon

atons, fromone to four heteroatons. The term

"heteroatont refers to nitrogen, oxygen, or sulfur

and 4 WD 2006/ 091674 PCT/ US2006/ 006287 i ncl udes any
inzlideli @ bxfdRedrfaih diinitfogegeor @ifurs atd any, quasdizedhform of a basic nitrogen.

Irﬂ%raotare[ rélro%lgsld mfgl%(riem Wi Ehﬁa {?rﬁl?atlgn nthteﬁﬁ gﬁl?zl‘nﬁl, gﬁﬁﬁl}lowgzolﬁr} pyrazolyl,
txpyq)lylo keyrhzolyi, mxg{@b@@qxazom roagcbzlzyl[yl thlqu]lybzsgphngolyl thladlazolyl pyridyl,
%ﬂaglﬁﬁ O}L)ﬁﬁlrmdn%)f a;?y@a’zﬁﬁkrl 1dd§l@ Z Qlidy, n@iﬁlﬁtq&l@l%ﬂl )(rld pteridinyl. The terms

1yl , i sothiazol t hi adi azol
}Eﬂ;qrqa&l z?“ﬁy peterwh i W5 em ﬁ?‘i’ g]ﬂuﬂi’ grougs Ay 8111}09 Iar{]f;t]eroaromatlc ring is
i kd¥e, ornApHBT Ay b}dloﬁlyﬂhatlcaﬁﬂ haérecryblgil fnygs, whére theefatiBal or point of

taﬁgmitn%g gsa g(%ﬁlolgxﬁ e?eﬁoa‘rlwag% rm Ié]lrn’élté I,go atmp? S 1nc9131de mgcgyl isoindolyl,
bfsn,zgtéxgn}tl,ob@mqfu@nyl,n‘dbgazafpgahyl gylgzlobfal bephandagolyl,o |benzth1azolyl quinolyl,
148?11&ﬁ}qc3éﬁllnéﬂlnylr ' ﬂ%iazﬁﬂﬂe rcﬁuntaﬂ)ﬁn)rl aQ]_'Llﬁlé)lallﬁ)}rl R@ cﬂﬁnoﬁ’zﬁnyl carbazolyl

tachment 1S on eteroaromati c rng
agridiprh | Rbenaringy plepaothiaiey-yphengxaziivh detr"‘wdroquwekf*zbttﬁfﬁ@}‘fwlsoqmnolmyl
aﬁlﬁﬁb&ﬂﬁ[ﬁB%{MM oxdiine@EP b AﬂMieroaﬂyﬂﬁi&iiDﬂnW be mono-, bi-, tri-, or polycychc
p&e?eiﬁ%) IIP(HS?T %1 ’p%ttrﬁcg?lgéfnﬁrﬁIpre?e(ﬁ"}l,{l)lﬁyn%%lg oroblc%glf:lichlgne QA 'hgtgro%yl’" may be
uéHdl-nqt;phaugealjy with the camd &ztgbgtyl ring a&[etemaryy groummhmrqumanc any of
“FBQE‘ @é?nh_bi glaﬁé’wrl 5 thQPﬁQ Qﬁfi%ﬂll? X&bgntﬁt@& Rl yeh WMHyp}féfers to an alkyl

tetra rol so U|noI|ny
SpyP iSHs 1t2teg b@] a Qetergarblx a/fierﬁm gkngr [a.]quozﬁé hejgrqaed @pr@al}swndependently are
ogﬁ@u@smaﬁmag nmono-, bi-, tri-, or polycycllc
er apbl no- -, or trj nor e, refe K b} .
[ﬁfﬁﬁg- e %F@efﬂnc unlﬁﬂﬂ SHERiSH mﬁ% t%ir 6ha"r foas g?mﬁ%c udBigrocyehr’
"hdﬁirmyﬂiaaﬁtgﬁﬂbhr)d '\hbttaﬂbcytc]itenﬁﬁ ra%usemmtemhmgbﬂy andnefér; to a stable 3- to
7 nrlle%gb%.reg %r ocgugxr glu'P to 1(? {ﬁla &?etd%[cg& %E@Io{:y%l;/c rgﬁg% th%t is el“%f s%nxrated or

, used

e rings are I Ona tirtut
pmhélyt @pqﬁratﬁbp@} hﬁang iR pfiditiqne egraont atprsy ovgl gL yppore, @yefﬂﬂgly one to four,

hSteBibrnd, Wt @Qm@cy abbvE OV RMAREY In. refé@ﬁreﬁb e rInE%tcﬁ{ KB/A h@&&:yele the term
het er oary| portions independent| ﬁ/ are @gﬂt %‘éah% q
"aifipeer| pelidey? Sybee] niAREel S dn REAPEI I AVES opPH paturated ring

hh\nﬁg Caheaepatbiieseleetdrion heﬁgelf @ﬁﬂm loetirogeh ebeniaages imay be N (as in 3,4-

t s e
B ]
[Go1ep nb eﬁr et rovprineipg tandne aftachied tq its ptBlantesndye peady hitergatdn er carbon atom

tlﬁﬂe@\ﬂt‘g ?ryzggtéb‘ié ﬁ%t@r{a ¥Yind Jﬁ?tof {h§ rn?é ;Et&ﬁsr ca§ @1: Uﬁti%ﬁzﬁ’lg s®¥stituted. Examples of

partiall unsat ur at ed aV|g$ ditionto
SBclr [5ePratad ofs  Pagialy olfnsafs‘\ﬂiatgl }ﬁfegylc 1abﬂ$i106lﬁemf:]8def, omihout limitation,

téh@hREGAHS, te&&ydﬁfhﬁeﬂﬁﬁ %QﬂMiﬂmyW epyrtdE@shyl, N Figki@i@N C Eyrrolinyl,

t he .t "nit.r. ", .
ettt o Rt BT e S uge Rl xR Dpieracinyl
dmbnyt, dtogclanyt, dpa&pinyhlokzyemm&ammelamé,dncvr'phpgnylm‘i iquigucidigyl. The terms
Hﬁér(?cﬁ/agt %r&gagm"ﬁgerggy&g] x%r{%y g‘flaeroa}dilac gﬁbuﬂ“ h@ﬂeIoE)Qg@ Hrolety

0]
"Bt elis- ngl-cﬁyr 19| uged) mtqwhalqga%blx ﬁerslyr s} ialge rigqlyde ggroupyyRn which 2
h@t@l%cﬁcﬂll P}h idbﬁs%d toldne dr Qﬁﬁera@h |h@iefd>)ﬁ|yp or L}QQlIQJ]hatA rmgs such as 1ndohny1

R e SR e o R L

agicalnbre issdnr tie harrecyelpidrirgnyy heterotyoiyl gnomg may bersomarbi-pei-, or polycyclic,

u t
Rl LB, S R Einlor bEHEE, BRthEh GG
mnthout limtation, tetrahydrofuranyl,
tetrahydrot hi enyl, pyrrolidnyl, pyrrolidonyl,
pi peridinyl, pyrrolinyl, tetrahydroquinolinyl,
t et r ahydr oi soqui nol i nyl, decahydroqui nolinyl,
oxazol i di nyl, piperazinyl,



di oxanyl, di oxol anyl, diazepinyl, oxazepinyl,
t hi azepi nyl, norpholinyl, and quinuclidinyl. The terns

wO b@beyweycl e”, "heterocyclyl”, "heterocyclyl PCTYS$2006/006287
"het erocyclic group", "heterocyclic noiety", and
"heterocyclic radical", are used interchangeably

herein, and al so include groups in which a
het erocyclyl ring is fused to one or nore aryl,
heteroaryl, or cycloaliphatic rings, such as
i ndolinyl, 3Hindolyl, chromanyl, phenanthridinyl, or
iefetsrta by dikgououpclubstignted bplacreeracirdylraldreirathe alkylpai mkteotyclyl portions

ggﬁgﬁg%g gﬁmﬁﬁshﬁﬁ Egterocyclyl ring. A heterocyclyl

up 0- ri-, or polycyclic,

[gfne‘ﬂer atsl ysedrbmigin,, thdoienm "nartmkl)r irsgteted’, refersrte aping frofegbtht includes at
18RNGhe d@ﬁbl@brq}é%_r%&xd b-mﬁeﬁ ﬁﬁ torhe RS R&Y Slatlafy }fﬁé!lturateé Mtended to
2006/ 091674 / US2006/ 287 refers to an a
FrEwpss & YIP%P@&PIBW%O@'}@P@F%ES}&“VF not\jiiered th mlc}"i‘ée Yljey heteroaryl
Adielied) @4 IRrenCdetihadl portlons |ndependently are

on y sub |tu; d herejn, .the )
B oty i S et B SR, SR G (A ke e s 2
notyaIBthyln@I gnazh@& eat (CH paghergme iscowkitie iotege, rprgidrebljofderd 1 to 6, from 1 to
p t r t
PEOMARE 21101 B2 BPaond 0 38 ibec BRI SIEh iR Wi Alene group i
vetich 918 0 ipoat meﬁhylemydrogerhmma Ktiended Wetb 3 wbﬂtltm@t By ganeral, unless
dﬂfervhﬁat Bai0AdY buitab® k@ktit@sts iBGudd @i Besci@lell REGW f&Oqu%lutﬁmﬁahphatlc
term"al kyl ene” refers to a bival ent al kyl group. An
8%Pkyl ene chain" is a polynethylene group, i.e.
[OQIBH'IZ) NA math@le whitrof It}ﬁ: ﬁ{y[bﬁé; tHainVaisol cah B%&p’tl,onam& eépﬂiiéabﬂ)yya functional
gac(ugn}n S0 %mbo%\%%ip ) an ttem? ux%leﬂéy? nf:l<11n11t & ée’plaﬁed w1thI the %unctlonal group.
Epﬂ@ﬂn}ﬂwtf biyflaklp ingfiopal ygrqups areyfepacihedom éle srecificatien meltchylhselm@m
001H] O9€Fhe ArBlBarl1Sneh S RGN
[gengr al , eunr es%rs’ o ertvm g}gewngp%gct eg%fe}lé’ H%Efoalkhgne refer to aryl,
hetgroam}. ﬁlaléﬁp@at}cmem@h@ 196 sbagedi/eydinslyb@nefly espectizely, in a molecule

tBad B thohdal sdt\@l ditRR Qﬁohﬁs in l@feQﬁtﬂbculEz @Rdugh a/%ln%EtcB\Valleﬁnﬁmﬂ W/J of its ring
e a In al SO.C I ona
agog;ns XARIER | % flebl raapgroqpﬁ 1@@?@3@@@%8 lyLeXe gnyfaene uranylene,

imivhaityieat, tieblyiche nerazohildne] xazobrng d@daznlytehe, tok@liazolylene, pyrazolylene,

png&lﬁ}IlénQnagJ Ti féﬁ)e b gwln S tkﬁ'zizol?fé#é a@)taﬁ'l Ieyngit Isﬁ{ﬂa%he mono-cyclic

gr oups ar crl ie speCificatlon and
HEPGFIpnes [I%‘P&] cyFlaropdeas cyciapsitdene cyclqh@tyéqn@ ¢ | pleheptylene; and
efdeblesC Rf bﬁﬁt}zﬂﬂé end-drosai6 | aadkytiens” 1&ﬁﬁ@rplf)éﬁdﬁ§l¥ﬂe; plperazmylene

het er oar omat | el erocy
REIHORY ) er RSBy B Skt ayipe. ppiienyin
ispokagdlidinglend, hadxaaiidinyjorde dsoﬁlmzdlmlmﬂeﬁm erthigrofidipgenen bkrﬁnolanylene

Jf&l)l%‘;}}lgng cIirBr &éxmﬁl‘giler?el L Qg wél}p Xf’" Y%”Ltl:u%reor)f Il E1§)henylene 2,5-

rin at’'ons. es of ene

thlmy?ee%j &-4sHdohprdene an%?yfrmﬂowéﬂene aterﬁh@ﬁyh@we

furanyl ene, |n1da2oI» \ trlazo ene,

tetrazol yl ene, oxaze \ $iso azZ?ﬁd\

oxadi azol yl ene, pyrazolyl ene, r|%|n Iene

pyrim dyl ene, pyrazinyl ene, thiazolyl ene; exanples of

sui tabl e nono-cyclic carbocycl enes i ncl ude

cycl opropyl ene, cyc@o%iﬂ} gene cycl ghexyl ene and

cycl oheptyl ene; and ples oﬁ.suqtaﬁle non-aromati c

het er ocycl enes i ncl ude plperldlnyléﬁe, pi per azi nyl ene,
pyrrolidinylene pyrazol i di nyl ene, inidazolidinylene

I 4 OE)X 2?‘%{:} q]:a%ln:] aﬁﬁﬁe{sﬁlglte% tgg%sfr:cfe‘ gé/ g‘% lt)tlggalélg rhYat one ‘or more hydrogens of the
designptad meiolyiadch rpg):{lcg(h @rovided that dleisdhstityli@resplts in a stable or chemically feasible
oxat hi ol anyl ene, di oxol anyl ene, and di thi ol anyl ene.

By way of exanple, the structure of 1,4-phenylene,
- 6




t hi enyl ene, 1,4 cycl ohexyl ene and 2, 5- pyrrol odi nyl ene

are shown below. H [0015] The term "substituted", as
wais@dopwrei n, neans that one or nore hydr ogensPCl/Us1066/006287

desi gnated noi ety are replaced, provided that the

substitution results in a stable or chemcally

feasible 6 WD 2006/ 091674 PCT/ US2006/ 006287

compound. A stable conpound or chem cally feasible

conmpound is one in which the chemcal structure is

not substantially altered when kept at a tenperature

compenng: by Lstable 3O @povnd ab shmicall f€@sibie compirad dbhsenimewlgéh the chemical

TRt WSt QbstAEiIG" 1t&$he\l?ﬂeﬁ @éat Yt o Jgﬁ%am\fﬁfr&ﬁ et BORS, a609{+4oo C,in

at | east a week, or npoun mal ntains 1t

thebagrg PEymaitiHe Okt QPP“P‘@“b Eagiye pepditiprsy fof hfel?zabfemchor@rcompound

vﬂﬁdhﬂhhyﬂtzaﬁist 1tantagﬂiﬂSl BhSénoddhl t6Be udefdl for Iﬂféiabcﬁxﬂ& or ﬁ%}ﬁ?lﬂﬁfc QA8@inistration

ubstitue erein,
' RSB ooP S0 P T e SR T PO BAGUPRs phgbstivens
thagerurisnfronu oo b nswiveitn tuwdat of pbsisiehs @obiiehsanort e number of
a'OMHH@ borRing, sA%2] o@iﬁs%dethg dzibBQ: Shdi o%s o Etg)\{lllt? %?d Eh'&%%altf‘é Sibility are
bove conditi 6 sta Ity an chem ca easl |I|1y
néﬁte nmet. [0016] Unl ess ot herw se indicated, an aryl

[(mml udidhs BthawieY lindicfed! Aﬁoam (m@ﬁlbﬁh@éaé&blkx}alk@ﬂﬂ aby¥Ryalkyl and the
eteroaryl (including heteroaral 05(

lvf@t"é Lﬁ%{?ﬁ%ﬂfé&é&g Berepataiel 4od w@yfogw%lﬁwﬁagl/ the %k@ &IOHP BRwcontain one

0D moreBntetitedSinid thie iiag bawtldrhmsumwtdae Tn eqfition i@ihk yubstltuents defined
aﬁtg}g\sﬁ;ﬁe(i %ﬁ%? %ultable sub%tgtuent aOBI e s L %eds cark?)St atgnlil%P %nharﬂ or heteroaryl group

e Ssu |tuen S On
alsp Sadlude znd dire aerigrahy aelmnqdofrommalagqnt R -AB;eSBar NOGrBUPNR)z

-ﬁk&ﬂoﬁ“?'-ﬁﬂ%@% N@ﬁc@%ﬁl %ﬁ]ﬁ%{bﬁxﬁw 3 B3 ¢ ’°C(O)R°

-NRREGNNR 2 -NFRREMRR) 2¢(09(NREKY2 RC(ONRNF(@Q R—COZR° -C(O)R%;

HREONA B OEOR SRR o

SEHG AR a0y QRO MRRPAG N Nisroperce.

N(ﬁﬁ) 6$R° ﬁ%%@?F?% )Q) @2&:6 g%%ﬁ)%g%ht ocmﬁé%%f R° is selected

)ggm ojifae roptionakba etbstiteietk pronrl eqitcted deoar Cen @lenhaﬁc Ryl dieteroaryl,
h§t€1|o@5féﬁce dr cy@foﬁlgﬁgﬁédﬂ ngmhsteg)ﬁmé‘ E}leg%ﬂxtﬁﬁabé% twY %Eﬂeh&gnﬁ&currences

ﬁr oug sel ected fromC al i phati c, het eroary

Bt OF Jeyans tubstigientgy é‘}ff’ﬁﬂ ﬁHPr%} s, dgken Wé‘tﬂwf PHB theks éﬂt‘?ﬁ@‘mmg atom(s)

f&rhﬁand@fld)ﬂalli EubRtRED Y82 nfei‘fﬁeréd’lﬁﬁlﬂﬁadﬁdﬁﬁalﬁ GEdARERAC ESfullPhnsaturated
me_substityent or di substituents,

t
e E‘é@%fm%afwg PHAFFrRPe PTG dar ey 1 areen gieen o
sdpri onal |y substituted 3-12 nenbered saturated,
[&ﬁrﬂ i al nfesd Ql%@r(vﬂg E}Bcﬁ ted ogn ]:ﬂﬂ)hllt% AR %tr%f }%t {9 ?rogﬁ Or _a non-aromatic

nonoc ic or bicyclic rin avi ng
thPFG@[Sg‘h@%SrﬁmY)FOB@P@@Q eomgre @Mtﬁlﬂmtsag@thus oy ere N)pthnﬁlly substituted”. In

a8d#idnUs the [st'QtltZe]ntsLlen?eﬂ SbARE BRT WML siifablt GdtiBEbnts A the saturated carbon of
hati c group or a_non- aronmati c

allpghatlg ppgteroall(g
ap, ghnhps Ftheal g =y EShe a%afafﬁ@célﬁtewéc R palg5isA frem those
ligtext aHol Bor mwnmratamamn af by argludyHetetodity gioup dud ada@bléhally BBlude the

e_gubst i
f@%‘ﬁ’é’?l téen 'S on I\ﬁ@% Wéibo M@éiﬁk@' Hﬁglsgéﬁkyl) or
=DR . hredteesr ealh Rphﬂamd@egiemlypseleemd (ﬁrbmahyd@aeraorombpnonally substituted Ci.

agh@r oeycl ic ring are selected fromthose |[isted
above for the unsaturated carbon of an aryl or

[MHBLE odp yiditpn o heatvlstisngats wpfingd abgye iapd hereia, etienal substituents on the

nitrogen of a non-aromatic heterocyclic ring also include and are generally selected from -R,
NR");, -C(OR", -COR", -C(O)C(O)R*, -C(O)CH,C(O)R*, -SO:R*, -SO,N(R*),, -C(=S)N(R"),,



followi ng: =0 =S, =NNHR*, =NN(R*)2, =NNHC(O) R*,
=NNHCO2( al kyl ), =NNHSC2(al kyl), or =NR*, where each
wR200689i6mlependent | y sel ected from hydrogen orP@NUS2006/006287

optionally substituted C1_6 aliphatic group. [0018]

In addition to the substituents defined above and

herein, optional substituents on the nitrogen of a
non-aromati c heterocyclic ring also include and are
generally selected from-R -N(R+)2, -C(O R+, -CX2R
-C(OC(OR+, -C(OCH2ZC(OR, -SSR+, -S2N(R) 2,

-CEMESN'R) 62,-NRBOND; 200810 Q91khydiofee Tdr LIS2R61) 652 Mted group selected

fr8PC1(Caﬁ F%Dﬁxf'\ggco?{éll) Fei}er%a%,slfeﬁ {oci[o%a or c%c?an%hQFlcR{)'-r rilo w1n¥tg1|;d%%§§e %efinition
abdve, ph'atlndependﬁnybccudtrEte@robgf ydn, thehem@rsghsytgbnt ©r different substituents, taken
t Etﬁéro\% hI Bte‘i@tn{t ve(ﬁ[n (W %m%@%ﬁiﬁoﬂglyt ﬁgstﬁm@ef& ﬁu hﬁﬂbered saturated,

ove, two |n ent ‘occurrences of
paY FreeAEd o 13f A e G M LA it fhgiproatoms

1%§Hd&@ﬁdefegté@ﬁ% m&agr?g,g)x@gg@r&amfuf orm an opti onal |y

titute nenber ed sat ur at ed rtia N
(GHER: sk GO spmg, ﬁ@%ﬂdmeaﬁefav%%%@ FP%?“% ces of R” (or R” or
aby ay@|vh1€abl‘el snglahga\zlefmgd Or the fpetificadad adslaimniceqdonae rakdnytogether with
th&lr lgl%itvglgnf L3 351 t(g Qe oé?%&ggns,ub&itmte%uj}» fly rr%ggél'%%}ulpéd partially

In sone I ments, two 1 ndepen
upewrpted eerdblly lg[satpaté(bmo@cycﬂjp or @ﬁ)@h@pp@havmg Ordolistegoatoms independently

sgécr;gdlf@ﬁllrytmggf b’&ggl buirlze specification and cl ai ns
herein), are taken together with their intervenj

[0028h s )EX?IBPI% FiRgsdbpt Bl EPBRAIDPSP twe eenepdsptergeugiencss of ®or R, or any
olfeRakRdsi;adrly dtid in thal'slieblﬂlsdtfyin aﬂﬂrﬂaalhulieaduﬁdare akerl togekhgr with their
1%&3?e21%ngr§at 1rfnﬁxg% g)étna& Pﬂt ?umtec{ tglthe oﬁ(axll‘lﬁlg%n o)mr&/%\{x%c{] geng%x?occurrences of
RO xor @& oy amgyrotlsn I\/Efrlablc s1[rﬁ1@ﬁ()jeﬁ1®demr¥hb apeyificdtinger cldirag heaqiré that are bound
t{':l %E rs@ﬁje ;1\23&]1? Qndt M@t g&%ﬁ@ﬁ“ thgtczft‘dfﬁ [CR&FR 1‘19% f(l):i)‘ e&ﬁﬁplg’N(ﬁ“)z where

vari a eS|m arly defined in
bgrb@equfrﬁrwqf Bnaraﬁlsendpg&rhﬁ%wwetbeemmgen 4Pty fa%w?f‘é'd@tlrpémpmm 1-
yWoF HloxbﬂtﬁinM—yl igfluBr M@ B) 109 irfeilidn) odcigdnttd @f Rt RGloearyQtther variable

SHHW $ gﬁ?:delg tthggpefc%ca(nap ﬁﬂalﬁageé%% gglwgg R %eirent atoms and are taken

tagetired vaithbythahé fhbseethmis o folnea Sypefor E4ample ivbere @ phepylaiays is substituted with

herein) that are bQunggoto the sane atom and are taken
together with tto forma ring, for exanple,
N(R) 2, where gier ences of R are taken together

tvip pesuEeRees QRS gan at om t oPFSBIAYP ACHITHETS| ifn e fken together with the

oRydRe raﬁ)ﬁisn.‘o]whlc)ﬂ they bre BN @ Foim4er Wsed) 6-@i¢MberaN Oxylagn toMining ring:
i ndepepdent occurrences of R (or RR or any other
vaf i apl Se simlarly defined in the specification or
s rein) that are bound to different atons and )
Gret aQenIt V‘t%g%ﬂﬁ@ﬁla‘\ﬁﬁl A AEHEY B ot Hags (8- SPiEp: prsrhivigpd rings)
cﬁﬂ MOmfe@ Wh@%@ﬂ'ﬂ]d%)eﬁﬁéﬁtrcﬁmﬂreﬁﬂaﬁm (&R0 am}SotI&hlﬁﬁﬁaﬂalé $iinB4dly defined
ur.rences

116318 aPercngQ 18% rbc# c ﬁn&ﬁegene) TN tﬁkeln 6(éggihﬁr \?m%%?hm eﬁvenln%atoﬁll\g%and that the
eaingpies détailediabayh art hetyntended thbelditing f orm a fused

[gﬂﬁﬁnbe[gn%gs gtﬁé/rg%? st%gc[' %@{cmre@ Qe aJlJ:t eremfcére al?I n:léalr)tIQO énciu{ie all isomeric

recia
(3-8 gaantumjeg@ diggfercomergen @pdbgepmgg@j (qqqqrgfgx)natlonal)) forms of the structure; for

example, the R and § 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
are 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

8



can be fornmed when two i ndependent occurrences of R

(or R, or any other variable simlarly defined in the
wa@p@eiopiccat i on and claims herein) are taken toPREr/ig2006/006287

with their intervening aton(s) and that the exanples

detai |l ed above are not intended to be limting. [0021]

Unl ess otherw se stated, structures depicted herein

are also neant to include all isonmeric (e.g.,

enanti omeric, diastereoneric, and geonetric (or

conformational)) fornms of the structure; for exanple,

depieredhetsttlarS ale®médngtoridude bemfooitids @ac fiffasoptynie the ipesaneddfeshe or more

1&0‘@%{:81?}/(1 nglcEI)Oe% gﬁ)ulbslgorrrg%gﬁ%le]_%gljé%p%}s eha\%H thg aese%p grugaes except for the

rerflas et hemidoatn hysdmeren astrijieh) or e relémmnt ofrepdrbon by a “C- or "'C-

Hidsd QRRR IR Within tRAEbPIEANE IR LEoL O conformati onal )

m xtures of the present conmpounds are within the

scope of the invention. Unless otherw se stated, al

[bez2q oney. b@sca‘-zﬁro%f@aémﬁm coppppmads  of the invent i on

hin the scope of the |nvent|on Addi tionally,
lﬁﬁﬁ%éss 5 aseihpd acnelally abpve dpre SRSPRTISS of oA JoeiaF do seipaoptionally

sEl@?fhideZﬁ%/ DoaRBFeredepi 6f Bderbeeylaiing. alnesodleS@nbowiaiatits,ting A is an
(%Q ﬁ%ﬁgﬂBgﬁmggmmEQE |ffer only in the presence of

y enriched atons. For exanpl e,

compounds havin th prese st cture t for the
repl acenent of oden by det eri um |t|un1 or
the repl acene ascarb a 13C—N r

enriched carbon™aresw thin the §%ope of th|
i nvention. [0022] 3. EEscrlpt|on of Exenpl
Compounds: [ 0023NAsescr i
conpounds of f al, ri is an tilpnal I'y
substituted, fuge -5- e
ring. In some enBodi ¥ents, MngsA is an ionally
substituted group selected from N NZ N or $ [0024]
Preferably, Ring Ais an optionally substituted, fused
[P0y | Ryeferalgy, Fhllig Heéner alipnaByl bubstvlitel, fulbdgherdy]l group. In general, suitable
18{#’% sldﬁl%t? %ﬁud%ﬁ %y 'th‘ées?cuoH dEJESblg’% gﬁéaﬁé‘ mgF S hdlr8i1 group

e ary eteroaryl group
S]:dysgqug)(tsab p?seferqtziyn @n;g Agas @félflq:%gqgerglé)h apdain| Bxefaqfﬂg enﬁ)omments above, is

s%sﬁﬂ‘u%ﬁ bl s bhedis IpRkshea DO RE whirSin n34H 311, 86t £@reRYably 0 or 1. Each R®

b tltuents represe ed R on
hapst it B Sb e oS, 1SS il oo, -
N(Rl")ﬁl(O)NCRQL -CSRS(R“’)Q(DC(OM OC{OYNRLD), 2C(OYRY RIQR@(SQR@, -S(O)R9“ -

By NANAY YRS gig e, s -

vl, SERNCRID)bateroarst, R 0 yBOERIis heieroaylio porp rYdlleteyl each R’ is

1§dépe'itiénttl hiflogd Qﬂ»ﬂﬁ op@nRGtaskifufa®, Qh'plgatl@ Eﬂo@;h @tch ® i@independently an
a nonocyclic he&ero

no
RO eP?t%utwe‘¥lérab%=9ta PR HS (v RUCHASHH Oy, @ Cus it
grqui,epmakfé nsd)gwwdmgm%, cnrN(RH)z@spta mrmly&n;z hstatsdyl 61t @dnocyclic non-
ag(:) 1c %et ():},C %ro?g %feaa Ig%cﬁ%? is 1n ePenge[r)lﬁ ngm%nt& %}%ﬁ Cy. haloalkyl

ona
hE@OX}ils qlxﬁéi@pjen@erhtalbglkqvfydrﬁgen—c& @hing, alquifyéﬂrmm: Ci 3d1a1kylamme

@Hﬁxya‘llg%@?amno%%a or 'C(O)Rg or N(R10) 2 iS a
nDnOC clic heteroar or nonocycl i ¢ non- arona

m@sér ooweﬁcélb@i'gﬁa%alg’pb@qeéwégmmun Formpla oY is >C(R” ) or >N-, wherein
R pepsent tychdbiic £bupl &likytbterabi} >3tRa)- ORbik Yleferably Y is >CH-.

[0026] As described generally above for compounds of formula I, X; is —-C(=0)-, -SO,-, -CONR-
, “C(R)z-, or =CO;-. Preferably, X is —C(=0)-.




hydroxyl, Cl1_3al koxy, C1_3hal oal koxy, -NO2, -CN,
am ne, Cl_3al kyl am ne, d _3di al kyl am ne,
w@208lydroxyal kyl or Cl_3am noal kyl . [0025] ASPCT/US2006/006287
descri bed generally above for conpounds of formula I,
Yis >C(R" )- or >N-, wherein R' is hydrogen or a
Cl-C4 aliphatic group. Y is preferably >C(R')-. Mire
preferably Y is >CH. [0026] As described generally
above for conpounds of formula I, Xl is -C(=0-,
-S2-, -CONR- -C(R)2-, or -C02-. Preferably, X1 is
[Om? O -As cﬁscﬁ@d&@ﬂﬁﬂl@ i e for E’@Hﬂohm @f)ﬁhﬂﬂ;ﬁﬁ 87is ah Of}dddIly Asbstituted

I T R TN
ngmogytlicp bia bicgglic anararmoeiic |heterogyelihi @y@lm(moapl;d or dicyclic non-aromatic
%B %%/ %:r!)ﬂ C Ppe%ergyl)p kcfs e %ﬂgﬁﬁa@lp Qlﬁ)@t)/thted ﬁ)lonogﬁ:ﬂp Srytﬁéyhlﬁ 441 or heteroaryl

C non aromati c erocyc or a nnnocyc |1 C
gmuefewrhér piefqued epbadiments. é?ariwcgmﬂplzfﬂlg Pt utedpprayRielepiPd) | from phenyl,
plﬁldyu Spﬁiﬁnc@pt dx@Rdl| ¥o:oketdat thldd&lﬁd lsmsmm&wp |flhr@nyQ fthlbplﬁ:yﬁll irfidazolyl,

eroa e
et et R maefl sy Pty o Mgy, benzothieny,
beebch@dbdneooiphieyl ydr benzpiperhainl., Irpye;‘“qtimdyﬂeferr@:kazbﬂdymepts, R'is an
t ' carbocyclic grou
kﬁ ARAL Sgllt’% uted. rmngég o‘%/ Jxofn alo?r%l?gefzi%ﬁéy?l c'or n?x(() 1¥+trc rbocyclic group. In
pff*éqﬂieézl@lpgﬂmentsﬁosr ¥ ovhmeﬂz f’quﬁ&zﬂorpwocyc cs\fqﬁrraa%qtewcychc or non-
abﬁﬁﬁé maﬂ)@%@hd’ | ovjﬁe @&&Eeﬁl ﬁ@M' cycldﬁﬁs??lOfdyélathl, azetidinyl, cyclopentyl,

gég‘?’{ ﬁﬁ%&?’%@ﬁ{’%n%‘%@g?ﬁ aéﬁlpg bdﬂﬂys d)ﬂé{apg}ﬁ or t{nomorphohnyl In

sElU gk pnateeeﬂ pmpbodonyents) B! isooptianadipestbstituted tpberyt po pyridybr In yet other
I [ preferred

p%g%regl nen Iﬁegts%g abo%‘ﬁée(\l%h}é%tb ?%lﬁéﬁ%ﬂjfld gubst ituted

[0828bcy dn igenerab suitblo sestitesnts dorgrsulesjitiaple arpmatioiing caibemerttittogen atom

o@@ﬁ Q?Pé/rcﬂe efoaldf Phdip ﬁeﬁ}egeﬁfeg gy ke Qm a§ Bf)F(JinQJ QP section descrlbmg suitable
azet i di , cycl ope SIOgrrolld

clo
SER?EW@%@?S/ Pn aréf&/?,fl }Bﬁ@ﬁl‘twaoul}fﬁwﬁ |spkﬁ9t|uent Obélsﬁlbaﬁltﬁtﬁl?le ring carbon or
niﬁo@ﬁi‘ z&i’h Biyel nonQannﬁahd: m&sq@hml ringyh the Igfbup sdptehdnteﬂbhﬂf are as provided in

opt 0 ubst ed
eh t1c1n c?erscn sauﬁ%% i étltue ts a o aromfltlcy he%eéocychc group and suitable

sebmtudltsrfemnsahplmc grsumpa s@stauthlale sru;b@,tbpm oftagearbpryelipygroup represented by
H! 9028 oifedFCRE Eeion dSitlibiAPluRari Bk ME R $h diiBRati® group.

substitutable aromatic¢ ring carbon or nitrogen atom
(092930 di yomeembodimspin gk yif SEptERtpd Pl PRESETRWR| OFyrqRoesH & ' wherein
efdh RIMOY GREpdndently Ehaf CORIN FRECLEN] NYOS UINRBR'®S, -NR®)C(OR”, -

IR SRR o BnABE PR, kP o -
a0.RFPOGOR'Et O >.,a- SW%RBD&N(R:”)B\@M om yap| epgiomraily gulistituted group
s&l@&edq{o% e'!él i€ SaerHc;ng%I %cy%ﬁc m&c}é&ﬂ %g a }ngnoc§<h§ non-aromatic

sectl1 on |ng S e su stituents
CABPRYBlicoR AP thPFélﬂeela@’cE‘cI“r @d@e&?pﬂy Byessw ot észléwnally substituted Ci.6

aBpHagd |g¥dAEnEa%h fioF @nunabjtshal i s‘ﬁbﬁlﬁ@éélDCPJ al®hid b§r51lpt uh@bkhe& R™ is

RS 4 rh LRE R SOBeSSIrby ) BTE SN ) is

optiddslly subkeinted rfonscyelle haﬂenopﬂym inGn- gbmam het{n@é)yZEq grbup. Pepfiepably, each R

i E1TRS Qnd”th‘ {10 E ﬁhl?yl e DShbAMA, %gdrﬁ%é;b mﬁag)MkO}fy 'NO,, -CN,

occl rren 0 érern
appg]eocl 3_a@§n_gmne SRinalkyI@Nne Guohydroxyd lmm ammoa]kyl More preferably,

2 pyrimi 3 21yl -tk )1&@251 REZRLB khiopheny!
YR SRR -
ZOIY]S@?RH_@ateUaZ%]@)”F@Q% b n@gﬁmlm%%ﬂ)uaz )\ benzmndazolyl
betﬁ‘ibﬂ?ﬂeﬁﬁl%ﬁfﬂmyl ®enzadrphlinyDerelehapipstabis§l) dack ediofplle Wpbstituted at any
selected fromd _8aliphatic, a nonocyclic aryl, a
nonocyclic heteroaryl, or a nonocyclic non-aronmatic
carbocyclic group, wherein each R12 is independently
hydr ogen or an optionally dabstituted Cl-6




al i phatic group, each Rl2a is an optionally
substituted Cl.6 aliphatic group, and each R13 is
w0 pabefpersdent | y hydrogen, a Cl1_6 aliphatic groupCT/US2006/006287
- CO2R12a, -SM2R12a, or -C(OR12, or -N(R12R 3) is an
optionally substituted nonocyclic heteroaryl or
non-aromati c heterocyclic group. Preferably, each Rl1l
i s independently halo, Cl.3 alkyl, Cl1.3 hal oal kyl,
hydroxyl, Cl1_3 al koxy, C1_3 hal oal koxy, -NO2, -CN,
am ne, Cl 3 al kyl amne, Cl1_3 d| al kyl am ne, C1_3
ong dir wsey abbistithtable ri@l cdsbtamtqmadnthylk Bybir eloprpeeffmtﬂubw is a PRknyl group

répﬁ"esé}t&lh)? rtﬁélfmllomgg sf¥chural Byl dyl,  ox az olyl', isoxazolyl,
hi azol yl, 1 sothiazolyl, furanyl thlophenyl,

|n1dazolyl pyy’zol I, pyroIIyI tetrazol yl, indolyl,
benzotriazolyl hi azol yl , benzi m dazol yl,
benzot hi enyl ben of anyl , benznnrphollnyl or
benzplpera2|nyl ed hlﬁbilonally substituted at any
10 WO 2006/ 091674 PCT/ US2006/ 006287 one or mnore
subsf i50ut-dbl & 4 referably P ord aosmeieirtn® ®il1. Even nore
preferably, R is a phenyl group represented by the

ow str yra is. 0, 1 3
P30, DB 0P b R it 5 el evD 8 B b optionally
Sﬁlﬁ@B@ql atAhy ene pamore edbytjtuthdle nng csnbhs:ttmmmlemlw th
[Q%%l/tzl ;RE t1 e&&ﬁt o?ghdoﬁonéllé su %%tug:g ;uog { Il?cﬂat%é % eanr oprtfonally substituted
RoRPpeis mmnwmrmlepws 1dp  dptiosalls bgbsiitutesiy mamocychc non-aromatic

h&%&y@éﬂal Eyam%lép%tf | shidthd a@?@ﬁbo %%G}LS' fncidéiey k)ﬁeﬂﬁenea r}lyrrolyle:ne thienylene,
bstltute nonocycl i ¢ non-aronmatic

ona
‘85&45’8% y@r%wiv BF- SAEobF oAz iyTeRsy 19%32P R igRo dSOmsAiley | oxediazolylene,
pelddne el tidinyldaet @pﬁxﬁi}d&l&&& pyE)kﬁlﬁI]ahdaSthQEolﬁkhet adxh@ples of suitable

e i.ncl p rol yl.ene,
n%ﬁé(cg nal eér%i(reb%%l'O eﬂersanmulg%e CXC%ﬁ)ggoqeyl e¥1¢1(fpe‘¥t¥1?r520lc¥ﬂloé’ﬁ’g,lene and
cycé{hplazlmeym@h @xanmzqﬂ wnelﬂfe nop-gowatico hstéreqyelgnes include piperidinylene,
pR¥aghdze) ybﬁﬂﬁdmylmér a%?xla%llﬁﬁ enepyrrhlqhz%ﬂtlh%e tetrahgdro¥uranylene

pyri.m dyl ene, pyrazinyl ene hi azol yl ene;” exanpl e
et nléwwlfan Fb@évekldéwéfgeu frethigadidinylene, - thiazolidinylene,
oﬁaﬁﬁd)lmﬁreﬁ@)dio&ﬁl%yleﬁy Gho plermamlyem Phe3dne) hewﬂua@@n@m [2,5]furanylene

ene

a%g;%eferre%p:}r eng é%dqungﬁqntj)e pl ?ep%ﬁlfﬂ&?rbﬁrzg,ne are as prov1dn?1n &e section

erocyc
dﬁFIpi?efrgaZIIYth‘é rheteropy} igrolup chubsjilueris, andysuitatdd isatistityéngnéor non-aromatic

hét&b&i@l%ﬂél dod 'cﬁ}}z{éc?aé?]e abeSis 'H@slaﬁﬂg:ﬁ%{ ME QEQM!)IE gﬁwldlng suitable substituents for a
tetrahydrothlenylene i sooxazol 1 di ny

ngyLargatic eﬁ:%cm gr?tg)oilﬁl alippatic CHIPHP ée‘q@ectlvely Preferred substituents for a
suIbb‘ﬂtﬂZlﬂd: zhrdﬂn:m;t Iriag &rbon@ﬁ(ﬁgﬂﬁlhpﬁkﬁékyéht&f@ Mdh&é(@b@ﬂﬁe{bﬁﬂﬁig c@&B6h or ring

|.ene. Phen eny
'ﬁ‘ b ur an alné’ﬁér Omgtﬁcexrb% e?pg“?‘%’gegs% 'gl Ehé ?38 t&g above for an aryl or
h@mvﬁﬂmhﬁpsubstltuents for an arylene are as provided

(0032} he\ﬁ%ca‘oéeﬁ{‘ .0.9856Y.] Z‘{S’]@% agy '5(6{‘ E@S B0 AN b @), O W0, NRY-. -

sybstitients; "and sult 'subs f dr
NBOR Ol et (O Preérablo ¥y s ksaet onrll- car bocycl ene are as

[01'33}7“ e btb)bbﬁ %%)kﬂsord)‘é:(@)km’ idb Rf9 'Nﬁbb&) R NRPC(OJOR'™, -
su Sg;l tuents

SERE al ﬁ@ﬁ%ﬁq}% gﬁ*(Q?}ﬂ‘J(Rr bs%‘c{sm@é?? NBr éf@r& i!evoS(O?OR -S(O)OR", -
SEURSY LIRIEAC®)NRTS(@),R Sy e, Net*ath)s@hYMBti®NRIPNY NMRPHOORY, a

resent and a substi bl e
o%clonab‘?itleggoubs%‘l Bted i n atom rhr glatgrﬁé{ygi}ﬂ GFFOTR-Or 40 ﬁgtﬂ{)ngfyoﬁlfﬁslt dlhftﬁlgaryl group.
Syitaple e@etml% fbyhd\noaﬂaemasc héess@yelivecup bmistbe fietroagh g@nytep@sented by
Rh%te%g glé(llﬁéd i ElQléQ:nm[ 9@(%2]168&%1 [,% ulgalgﬁ%ﬂlh 1‘6 a ﬁgtecpgcychc group and

het%?aalzﬂm respﬁ%?ﬁES(Rayfzwbl.‘/o -is5(- éj@ORlspr 2y NRIC(ORY, -
is absent or -0-.
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[0033] R" is -C(OOR', -C(OR18, -0OC(O) R18,
-C(ON(R19)2, -NR19C(O R18, -NR19C(O OR 8a - S(O 2R Sa
WO J(0P26OR18, -S(0O 2 N(R19)2, -NR '9S(0 2R 8a, PCT/US2006/006287
-NR19S( O 2R18a S( O 20R18- S(O) OR18, - S(O Rl18a - SR18,
-C(O NR19S(O) 2R18a -CN, -NR19C(O N(R19)2, -OC(O NR 92,
- N(R19)2, -OR18, an optionally substituted
non-aromati ¢ heterocyclic group or an optionally
substituted heteroaryl group. Suitable substituents
for the non-aromatic heterocyclic group and the
NrEt@oOmR'Y) -SE)NR™Y, epmé%e@mé%ﬂ INRPCRO)NER '8, 2 qprianailyl @dbstitited non-

aE'o eati? %%ttello?)ﬂ}lp %lro% %g'sgll;t%P lbﬂ Q%zs l& tag b(}p?lon%i‘f{j %Eﬁs 1tH§ch%tefogrryl group

er oc er oar M
r?@@p@@t b &fly. Ve, VR RY-G(@)ORY, R, optionally N-substituted

tetakd1 0k QAa% Nk hibke. - 11 V\D 2006/ 091674
PCT/ US2 66287 NR19C(O OR18a O 2N(R 9 5 g
WQ@ﬁlgs@ayfzmga indepgrdeyty dydes1 FF Zélea@hph@ PR rgferably each R
1ﬁié§biﬂénﬂylH%@CPQMkyﬁWrétEraﬁ?Wﬁlﬁl eﬁeu@l exresa@n

tionally s

t d18
R ooy e Bl 25 AR Bh € a mgnntsy
oRY- CgSalkyCQ\@@IR&iBnably (B("@)s N({Riaahﬂ orepjli onal |'y

bstd t ut ed. V4 r onal 18
[%S%Sazo y K ’f)d%ae Een%ﬁ Sﬁi‘ged Pgm héfdro nblerlﬁ £y Ihy %mlépn "COR™
S)@zRﬁlorGC&)RBMENk gra@mﬁpocyélrceﬁeewam ¥r,a me@clmma@matlc heterocyclic
g&d’ﬂlg eﬂ@t@fiﬁl?{wéa\fh IRoQY Hqgr (% aeh%/y Ior Né@”)?1 isPd ﬁtr@ieﬁ%r%almﬁlﬁon aromatic

- , or et hﬁlwhsa'h
thﬁ@@ﬁlé?]%Fé'i‘ﬂ re@icigably Ble@}‘lo‘?f ﬁthylPr ef er abI y, each
[ﬁtﬁﬂi | R% Bdﬁ@;ﬁfdﬁ’ﬁl@%lﬁlﬁmﬁled Qif)er@irrof;ﬁ xhA6Mdinyl) Miﬁﬁﬂldmonyl thlazohdmyl,

B Rl p Y cc PRI BIn ny BBy . g ool

tidbm¢blaling, gmdnzmdlnymﬂm&hdmer&mﬁ?ﬂx%yl odioxoBayD) E!]lﬂqlanyr pyrrolidinyl,
Y. er ergaryl, o ed fura az
o, PR L 88 AP BFAEL S s

oxagolp, gqrox@;plyt;g)xgm@y]yl cpyrrNlepy)a@lyl Sp)@dmyl pyrnmdyl thlazolyl thienyl, or
iRidhdoB@en- cont ai ni ng non-aromati c heterocycli c gr oup

%@e preferably is -H nmethyl, or ethé

L i s Tads gt d’ﬁélqvgp Sgﬁiﬁlgttch%l{hﬁléﬁe‘ﬁr Herisdt mbny st ralght ° ain alkylene
WSIBHOT, 1 adldl MY togethi 3diBdin db AORYthan 10NJafd® biofhk, M provided that Ts is a Cyyo
ﬁrzﬁ% iy ah&dﬁdgta]# S‘nréywhent ﬁf L Qt?;ser}toﬁﬁr{%mwt FO E,R%?Z%Igf ol ”Yﬂ(@)N(R”)- or
S(@ﬂé&gﬂ @hdn)RI IS| ﬁNE%’i&(@I)leb“i’ nd\WFS(OHR%“an C(O)R18 NR”C(O)OR”‘“

ﬁke()f W @N t@HolSﬁn»W(Rm)QylF 9& h%@bfﬂtmnally and mcg\)é)endently substituted
g rrolldlnon I perazi nyl PI peri

HYioBheN P]re %wbﬂw@an ﬁta%wlv hahfi%talkélz &w%alkylos@%a% haloalkyl,
alkSQX ﬁil&{llwxy sﬂ&ﬁ@blazil@l )dptlorﬁly}f N@lllb,éﬂltute@tﬁfrag'éﬁ leytltaining spiro non-aromatic

I
hgt%roc < 1c éxﬂlp P %ggj) aluﬁng §p1r§b1§)8¥?fdma ¢ het lheteréyc]icogrg?q, grmgﬁt alkylamine,
d@ﬁﬂlamrald(ylb'@me'] Tandp§Brably agse@] Hrdfembly.alsght Glhairaight chain alkylene
?J &th}ﬁéﬁﬁstltume& gﬂyrbng-gr Iﬁ&g s&li)%tlthtglgg t:e@lﬁ?rn aﬁ)%t\@ﬂh ﬁhaﬁlﬁ @/‘i %em dialkyl,

car bon atonms, and provided th is a
gélf‘rda'i‘aéjhthaléﬁhiﬂn@%Foaqykl%“@’rlveoﬂk‘iﬁ@ﬁy NY- w@st%@emm%?ﬁ cFoRgining spiro non-

arddmatic “h&resocycll R - oxyz&a &hiMniRE Opiro Ofon-arohd 2MLERic ¢RAE amine,
YIS R%X%“%?Z@N%i NR19S( O 2Rl 8a - NR19C( O R18,
‘%‘ STONEREE O N( RLO) 2, - CN, - OH, - SH,
[0039[R19)12 sorh® eabalinfédtsaRE isoP frioamadticyardnd Heretbepe podem tshbgtituted with
-2#@%—1&[3% %1a§ug§err%gtllc§1 }y subsrtr?utegi %E}i%)rllet olljrtn?okr)ela ?%gtﬁutglo(?e ring carbon
awmsa@thl}{(yl al koxy, haI oal koxy spiro cycl oal kyl,
[@M{)ﬂ onqinl:fé(raﬂ\llj ?ﬁgs.ﬂtphénlﬁ gfhc@i E}Vrgrggﬁ og%fy@ Esgkﬂg%lls{ﬂ aE(QyL isothiazolyl,

non- ar onat terocC gr oup gen-contal ni % .
fapivto thl@?hl%lwo wafnid«tzohbt PV | eyr@}lryb u ﬁetraaqwln eindolyl, benzotriazolyl,

al kyl am ne,
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di al kyl am ne or hydroxyl.' T2 is preferably absent.

Preferably, T3 is a Cl.6 straight chain al kyl ene
Wopiconmd y substituted at any one or nore PCT/US2006/006287

substitutable carbon atons with halide, alkyl, gem

di al kyl, gem di hal o, hal oal kyl, spiro cycl oal kyl,

optionally N-substituted nitrogen containing spiro

non- aromatic heterocyclic group, oxygen-contai ning

Spiro non-aromati c heterocyclic group, am ne,

al kyl am ne, di al kyl am ne, or hydroxyl. [0039] In sone

berdothéhzopln benzinklazolgl, Aermuothienyy,chenzpfianyl, benznvethelinyh oy benzpiperazinyl,

e%h%ﬂsn&%éﬁ %th ﬂdR‘Wth ach’ o-ggon\‘{]?y s-ﬁﬁsthieBXt ng %né & nflo%’ stugs%gutable ring

optionally s bstltute at “any ‘one or

catpttopy¥igk e ring carbon atoms with RL1 [ 0040]

[Bvaf er alabry preRlablySR s P}k}ﬁﬁw Enou;lpﬁéfﬂeéébftlad byRHe fovaMé structural formula:

oxazol yl, 1soxazolyl,” thiazo i sot’hi azol yl,

furanyl, thiophienyl, ;“ . d I yl, pyrazolyl, pyrollyl,
tetrazolyl, indolyl, benzfjtr gcu Ly 12V\D
2006/ 091674 PCT/ US2006/ 00 &(J 8oe zot hi azol yl ,

benzi m dazol yl, benzot hi eny (Bdnzof ur anyl ,

Do S0 Bl RSB SR SR BERRY S

one or nore substitutable ring carbon atons with R".

[6&@?1] IMHO E!ﬂ%ﬁnﬁ&\%bﬁ yl suBaJtltdte% b?r ug}?ﬁ yan? g fogtlc%allly further substituted at

represente & Fol 'l oW ng ra
AYPOIEDr FRYTE subs(nlrmly Sy apgns RMhuPs pYsd$ eecbleyt bpad 04 €(@heNRY)-, -

SX]—S('@L etyO)RR L, ef\IﬁpC L@(@ZF]R@O WN‘RU‘Q@%Z- Ofy —SQ@ﬂUl iireferably, Vs is a
\7%4% Idn an tER t er nat hve is substituted by
PSRN ghaVi- SR ot i2Breptipplly &F‘tSWéWd ST OB Picyglic” Bgpgaromatic

caheeydic aroaneopsiodally isibistitadsd nof@ldlio ror icPerR MintakonkREid hetdfdeytlie group.

P?eéég%{)ﬁ“:gzg_s 1219 &ga%lé?yojsubsn tgz &ogﬂgﬁcs nog armﬁﬁfﬁgﬂd&l%yéhc %rbup More

Pfe@’(f‘@’}}QR ippredntiprely yubstigged eyclahexemyl akenlidityb rodazolidin®yl, thiazolidinyl,
te'ﬁ%@ydko?ur@d}l QRah ARl day1, Stngﬁ)'hHlBMt ﬁgahmﬂfé)fﬁl ﬁl&%)ﬁﬂmyl thlomorpholmyl

C non aromati c car ocyc IC Or an O nal
E%lgﬁ‘”e t SYHBIEROPY dioBpl egrle difitenh SHEpIE. pymoldinonyi,
pl’peﬁaﬁﬁ}d,ny(ﬁﬂnhz{bh(gﬁ}(D 853, dloﬂﬂefoep@&ldmyl R¥eh mére @fbf@my @Ffat byazolidinyl,

S ut, c [ omat.i ¢ er.oc clic oup. ...
t]ﬁ%?lz&nll t1 ?q%h%g?q anyL ohnﬁl Oplfndazl’?h$ 11)@ hfh[l}f)rg'ii pgf)rrohdmyl,
PW(&id@h@& amgdrazm@lx ar oipmﬂlwy | Suitghtea zubbtitetint cfnxy the non-aromatic carbocyclic
gﬁohb &t oh Afotio hete&cféglc!‘h@ @6@115 %%%ME&H%X Iby RE %Iera‘rél Qé’tﬁ{e@ DAMEARRY lclhpha'uc and

t hi azol i di nyl, tetrahydrothienyl, nyl
MO BRI ST YRF gfouﬁ’sn{eaﬁﬁtarﬁluya?rﬁ%ved ﬁuhﬁtlalg% L HpaRigyble ring carbon
a0t a ny-gromditio )éﬁb(&mlilc ringl bﬁafhh@shﬂt’hyﬂe carPohl da bfohindy-bromatic heterocyclic

ggkié&? égeq KJZ hrg raI ea 1? z h%g r_\(l thcP (t)xgl lg)ém I@Qﬁl (@);93 é)C(O)R23
ob XEAERR & n?#eferrect mbatzcuﬂntSdatrayl;ubsttﬂeahleahygj nixbgrmazigth ,of a non-aromatic
nER BRG] g&w repte¥infa 28! &Y b 1' ) ﬂép' &*ﬂaﬂ%ﬁéﬁ -C(OJOR”, -C(OIR®,
rroli F(%/rrq | i di non)g 3gcrazgn ”

@Ip)eq(?ﬂr ny CH’QG DN} d2 suthsHl @@é‘%ﬂ PR khe’ (CHz)qC(CH3)2CON(R )2
- (OB, CEERLO,R ™ & af(OHQOYJH((EHg)C@vR@UWhB?JWq QA iRégMBdrh €-4, and each R? is
; eteeg E&}yﬂ alF lqﬁ%#llle > ke]d by R22 are as defi ned

1Hero i ¢ Y 0’% Yar omati c heterocyclic

[@4611 ps In sesp embadumhays RPnseﬁ emmem}cmubglt bﬁ htedﬁdsaSyl adroud, substituted by
§3Lﬁ1$t énﬁu%@%o%o{xblﬁgar&agp B er?zgilom of reepresen ed abrygga:,rl?t&)flallg is further

car OcyC 1C rli ora su car
syptifutad atmay ioae hl‘elp@fﬁ Gebyiithialgle cgb@lﬂsomselpwresseﬁ edRBy PRZ@ably, R is a
PR gﬂJRgYépreséhﬂ:]d'b? e il A kikMhural RVEGIRXYal Kyl , - C(O) OR23,

- O R23, -0C(O R23,
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or -C(O NR232. Preferred substituents at a
substitutable ring nitrogen atomof a non-aromatic
whedoenoyel i c group represented by R22 are al kp€T/US2006/006287
hal oal kyl , hydroxyal kyl, -C(O OR23, -C(O R23,
- (CH2) gC2H, - (CH2) gC( O N(R23) 2,
- (CH2) gCH( CH3) CON( R23) 2; - (CH2) 9C( CH3) 2CON( R23) 2;
- (CH2) gC( CH3) 2C2R23 or - (CH2) gCH(CH3) CO2R23, wherein
gis an integer from1l-4, and each R23 is
i ndependently -H, alkyl, haloal kyl, or hydroxyal kyl .
[0043] In sone enbodi ne ts, Rl is a nonocyclic aryl or
het er oaryl group, substi e y 5 V3-R22 and the
monocyclic aryl or heteroa ylopY8p represented by Rl
optionally is further subs \wqd at any one or nore
substitutabl e carbon atons represented by Rli.
—Pp-BF e mdsighly ita toshedX, nplveray kefgred toon reymowsie ot fednuind. t he
followi ng structural fornula: 13 WD 2006/ 091674
PCT/ US2006/ 006287 J V3-R22 / (Rii)5 -V3-R22 is
[ er dbbs aprenaltemativeeR g a privptisntsd oy gngubstitntad abiphatic grppp. Preferably,
R R el Qe PlAbly; RO944] r1.N yet anot her
alternative, RLIs a substzltut ed or unsubstituted
[9045b hatAsdesgribrdgeneplle plowa iy {5 2 Ciie alkd aropp. ae-Cralgaliggroup or C5-C
cpmaﬁcyp eRLe Bkl arcsRalkylsgmlMerEracsseE{ecli iEyl[10‘014Sdpméx:csalsd Ecgjﬁlﬁtgisukéedwth R’.
ra ) al kyl group, a
%’zﬂ %Yca?b%lﬁdfﬁrr%& (%’a&é(&/cl oal kyl group. The Cl1-C3
[0046W| grsolsrib@ipgeasalytaboveDR’ RAydrsgeopCiCamikyll gptionally substituted by RS,

C?,;g,‘b @E&Ba‘fﬁgf% {)}{?10\5?6 6$P§t§t%c§£1§'@ Qélectggfé&g g %Fgﬁcﬁ)la& 1I a Bnocychc

np@galpglathy@ienge:hc a@ongyyClig] agy) or @ 'mop@ﬁ(gqc |h9ter§y|y§1§rq)qpu$%tg3hb §;1bst1tuents
£630the xﬁélolé;y@hé‘ InMQirS}ﬁAtféYﬁeter&pch@ngr%t hrﬁnﬁbﬂo}dycﬁé”%%tl | Jrlﬂe@ﬁ)aryl group

group se ted froma C3- Prdi‘? {)/‘g nonaQ c¥ A i
r?Pé?ﬁerﬁ?do%Bl 8T 1S tPEPVISES) @ |t}t‘? secfiofigsEliRg Fiitablp FPDSORPNts, of an aryl or
heBRagygbiptanh @ her-aamitic hglemeyelic Soit, adspeeti@lybBiefetablynRyis a C,.C, alkyl

for the nonocyclic non-aromatic heterocyclic group and
gm)ﬂocycl ic aryl or heteroaryl group r epr esent ed by R3
[0049] as Aor describleidzeneraltyibowe Bt isoiC@BdeBi bi Rigang (R tredy|be taken together
V‘ﬁﬁ{%tlhtEHQMg%ltﬁg @rf&lm A ptlJﬁgﬁ}ﬁsﬁgsﬁ{u){eh n@ﬁ&?&c%’f‘gmﬂhc heteroaryl
non-aromatic terocyclic group,” respectiv
OPREF-BPIAgHc yetewc]msgrgap@r l@@ng Rk 224 begtﬁl@a FSogetPgoy‘;gl] theplgtervening carbon
afl@ ﬁi@rbgéﬂ ethngas edral dn}bpﬂ(bﬁl\lf}esubﬁﬂutd:cﬁmor{o@(cﬁ? )t} drorBatic QitroBh-containing

the intervening

ﬁ%%%%ﬁ%w Srre RSt Doy sunsti tut ed

nono®y &l-0H, -0(C.hrlphgic), eC(DQRmrdé(RWIz or non-aromatic

het e&@ﬁyéh' HGLQ ancf’rN(Ei)z AR AR Q@(osl@d&% of Q‘%E(!;}ﬁﬁy
with the interve and nitrogen atons

Spisiified Aot eétﬁ‘bff‘l’f? " Sowyde axc&ﬂlkwoﬁ@ergpemhe armbﬁma?%rﬁézf pteroaryl,

o h InbR@Gdle GeNArahdlic ReterolRE BHOBY Shltaﬁle @fb@!hi@antﬁf& tRadndeklic cycloalkyl
alt eﬁ native [

IS Cl. 4
qup,pt eaxp?n@):ychc wmagé heteﬂchs;lbc §rouhéhe rgono%e}lc a%&gefp Z[md the
nadnbgyhldxt He@joaryt SOUR r}[ﬁc:sentﬂk@)l@'al;e as DO@RA,in G QpMnRejcAbingsuitable
l ! ! eteroa
OB ) AL SELSELFL AR, s o
P LPPENYElY-  or a m)nocycl i c non-aromatic heterocyclic
g rou @achsfu '1§1§&b§1d§dﬂ? ${drddéf HuSrof R1C,-CHAYIPRAGIE, R is hydrogen or

cl oal k
me hyl, more referably hydrogen.

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

m is zero or one.
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group, the nonocyclic non-aromatic heterocyclic group,
t he nonocyclic aryl group, and the nonocyclic

whedoenomryl group represented by R6 are as proRCTES2006/006287
the section describing suitable substituents for an
al i phatic group, a non-aromatic heterocyclic group, an
aryl group, and a heteroaryl group, respectively.
Each R7 is independently hydrogen, fluoro, or Cl-C3
al kyl . Preferably, R is hydrogen or nethyl, nore
preferably drogen. Each R R' or R is |ndependently
hydr 8gerf. dE(Rg)mEE(RMCéi "jappih apticpaltyrsobsptud gﬂN(JIF%e)eEIecﬂ Borfla monocyclic
oFBBREY Gclokik NG QIRL dr@nc%h‘: Eugg 5 Qmﬁ&géh@ f%l%lc heteroaryl, or a

het'er ocyclic group. mis" zer
mOaerg st @7@11@@f%9@tg%gggroug Sugabquubsn@émgthese groups are as

pro@(dRV ih %e@édﬁ&) &scrﬁﬁlg @lmablg E\ﬂ)lstttryen@ lﬂ&%‘ koAb & Bicr B ic cycloalkyl
yclic cycloa Ky

I,
SRRy R B e B P iy e REpisft Sy HotemyLgein i the
rrtme@oeqcl@@r yikycliononaramnobeyeddydic@roupiesf@tetl subsenRIf@ B EBsGtutable ring
B SEREHG! lro‘ﬁ e e e gy% 'isal{“ RFeLrJaI%B/CI% & lé'?n%t 3 gh%r ?{Smeteroaryl group

groups aré as prov
OGR/PengpYclc ‘@’G‘Séﬂ(ﬂ@{Péme%Chfoﬁfﬂonﬂliyéu‘PﬁﬁWtEé y@lny Qnemr nbrecybﬁtlmtable ring

c@ydhl a@asklith R“OMOKRrefd:db®), BRNOEMEA brbufteprb &Yy the Blidkin g structural

ﬂgr up, t he nonocyclic or bicyclic heteroaryl group

% he nmonocyclic or bicyclic non-aromatic
heterocyclic group. Prefé&rred substituents for a
substitutable ring carbon of a group represented
by Bis Rl4. Preferably B i Jmonocyclic aryl or
het eroaryl group or a nonocC 43@»cycloalkyl group,
each optionally substituted at any one or nore
substi$ §:Jt aBloes, rprerﬁﬂgablydhl dmoad eferably 0-40. R14. More

pr ef@!cﬁh“)l’s mc@ én%erf'ﬂ %] @nm(yl gf,@JHalgaﬁgrg %S%nﬁa?QBBXylkhe Rl4b -T-R™

’l{)llgl‘“j c{, st ru%ur aI 5 ormu
bRt Ay ~BrBRan -WoFeRk prisefeibiplegeh® s m@q»errdexmmhalo
Ci.salky, dBp enckist, hydr&dt, G4, am&ok;y IG1 3rﬁbar%vhmlroabky4 mCél 3%y1 amine,

h

3@55?8’4&5“1 yCH%"W@‘M% g *’rff*ﬁﬁ@endﬁrt%f Woab- 4plkyl, Cis
hatoshil, Rlgoxys Ci Antiopp Gdertdalkoxyh 1@, -CNCimife, & JaMy] anide, 8 5
dltﬂrﬁt 1%hgﬂl,hﬁ%q;agg§,y&,cl gmlﬁoa@lykoxy, Cl. 3hal oal koxv. -NO

al anrne é?anrne Cl -3 hydroxyal kyl or
Cl 3 i#70 ﬁgg)}QﬁDNGURT&S )& Rhdependentiy, halo, ClL.3
al kwl,lsst@a -C(agd, emiRs@(0)- brydr(msm CI -3 al koxy, C7_3

h

o ey sl ARG ol et i
al]gylenvgxiogp rep);esenteql\lqﬂ‘ include@IBeN{IR),-gen idialk @I‘QN(IER) halodltyl,iakkoxy,
ha‘lo%fk@)yz $piro gﬁ@arkyl o%@ll%ﬁsﬂgﬂed Nﬁl%%é)?%tfilnl-ll;g %)?ro ?lon—el’roxgéh

ptional |y subsfituted al kyl ene su
heéea‘lfi%‘ilrctgf?éht"éyae’é FOR{Ang SERQRANSFENAEF 'éﬂﬁéocb’@lﬁ BESRRMEY, ylamine,
dmmmhmdﬁnh@hm@e al kyl , gen1d|alkyl gem di hal o,

hal I al ko a [0)4 ro.c

opt Foan s Rl Bl S e e At s Tgapeptor e
aligydeme aqomrmprpmtemlat?‘emwg halide, glkplugem diallsj@pm dialb satvkiRg, alkoxy,
haﬁﬁlk[)ﬂ ﬁﬂ@ c?cﬁcﬁﬂi?lt b&ro&% /L A6k ?11&%£e91%8nta1§i% %o non-aromatic

heterocychc group ‘oxygen- containing spiro non-aromatic heterocyclic group, amine, alkylamine,

dialkylamine or hydroxyl.

Each R'* is independently selected from -OR'™, -SR'® -C(O)N(R'®),, -C(O)R”, -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. Suitable substituents for the

monocyclic aryl or heteroaryl group and the monocyclic non-aromatic heterocyclic group represented
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di al kyl am ne or hydroxyl. Tl is a C2-C4 optionally
substituted al kyl ene. Exanples of suitable

waawsidteaent s for the al kyl ene group represenP@rub3n0da06287
i nclude halide, alkyl, gemdialkyl, gem dihal o,
hal oal kyl , al koxy, hal oal koxy, Spiro cycl oal kyl,
optionally Nsubstituted nitrogen containing Spiro
non-aromati c heterocyclic group, oxygen-contai ning
spiro non-aromati c heterocyclic group, amn ne,
alk | am ne, dial kyl am ne or hydroxyl. Each Rl4a is

épe adEoMidey irsthd ctioa elbw dem:r-il:@@ stifphle sutBRuchEdor an aryl, heteroaryl,

ang @nl\cl& @Z geteroc%l@g%aﬁ ) 1esp - S2R15a, - ( O) R15a,

- SO2N(R16) 2, an”opti onar I % su st i tuted nonocyclic aryl
or h@@@rl%awvdegfiné@ﬁy sedcted From pleyi-BHaSHy-Cobi B2 R Od
-NGE9CYIR P CNIONCORIABI(RE) (ONRIRET,Y-OI(GRYT -0aRo)NRIFY, ab! €

ﬁgﬁ 6 wents for the nonocyclic aryl or heteroaryl
§ d the nonocyclic non-aromatic heterocyclic

gr ouBachéyltie BeepemtintlylydMEn20 06/ LBIHBTARET/ US2006/ 006287
by R4 R’m 28 H@Féﬁicg%g%i n the section bel ow

descri suita tituents for an aryl, 5 =
het eﬁécélr%/ is indepaefleptlyelncted fmpinidogtnes Gr@&%tlclgeougfﬁ@pi‘ -SO.R
cﬁ&ﬁgﬁﬁtmwﬂhy)sﬁﬁ&% AbhekeSoatyl SEREHISRTd Non 3RNBES 1RErdcy @i .
halo - 3 ARt R N R G o e ) L oy
-N(R16)C02R15a -N(R16)C(O) N(R16) 2, -OC(O) R15,

[0@38] O) N Rpfeferre® EmbodiMiet®] o) S6R AR oEﬁﬁhﬂRIﬁ RI' B an optionally substituted
Ig)%g Qﬁgeggr%&! aymon\éd chorq)fcyclﬁ: aafl i‘a—rrgc%ngcafﬁ c (ﬁalc cl%:[n%tergaryl a monocyclic
of higegbie mdlewpmtlcshete@grcm oﬁraomnhgydhcagéwycla ngh-a@akiiqéeeioryslic group,
B0 W cGZRL5a, - SRR15a, or -C(ORL5 or N(R16)2 is

a nmonocyclic heteroaryl or a nonocyclic non-aromatic
heterocyclic group. [0048] In a preferred enbodi nent,

[6@19] COl’Iﬁ)(Hvlblﬂéi lﬁéfelfr@lr Bdbodinteht) a &npblﬁldaﬁ' ﬂh@tlh@fiﬁﬂnl ¥ represented by
Sgru?kgtstl “Z gr &Bp sel ected froma nonocyclic or

Yl Eorult B & Unpnocyclic or bicyclic heteroaryl, a
nmonocyclic or bicyclig# non-aromatic het er ocygtic, or
a nmonocyclic or blocyclr{;c non- aromati c carBocy lic

group, and Y is R3 [0049] In anothé reRerred
enbedi nent,. a cognpoynd of the |nvent| on_is 1fepresented

by Structural M (1) or (111 ~ R3O
N-R3 O Y B (F8)n || (RB),, /| KRek: X1, Rl O
Ri l?l R2 N R?
X1‘R1 O)\Fﬂ
an (1.

[0050] The values and preferred values for the variables in Structural Formulas (II) and (III) are
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 >C(R®)-. Preferably in Structural Formula (III), 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.

[0051] It will be appreciated that certain other embodiments are of interest:
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() (rrr)y. [0050] The val ues and preferred val ues
for the variables in Structural Fornulas (I1) and
W@ kaob)pomre as descri bed above for Structural FOT/IE1086/006287
(I). Preferably in Structural Formula (I1), RL is an
optionally substituted group selected froma
nmonocyclic or bicyclic aryl, a nonocyclic or bicyclic
het eroaryl, a nonocyclic or bicyclic non-aronatic
het erocyclic, or a nonocyclic or bicyclic
non-aromati c carbocyclic group, and Y is >C(R")-.
[P9%2] er dbh Yirst prefBireéd sibadiakntFzodompbuad Of the lnyenkRdn is SepaeBented by Structural
RRLLQ ﬂ*mgd b@%&%uted group selected froma
nonocyc 0 rcyclic aryl, a nonocyclic or bicyclic
het eRoiryonoccligrn bieyeli¢ argl oo hetftsi)asxl efoup optionally swhwitedat any one or
R SbQEY Dl lring cﬁﬁon@to%%ﬁkm PrEre@bly, B! QSyathlargll pyndyl yrimidyl,
non- aromat i ¢ _carbaocyclic f B

ou 51]
X7l b EpReElY- hivarlyldetiiazpil. g’t”r’i‘éf th@ﬁ%ai ﬁélﬁ%zglybmga@fyl pyrollyl,
tétiabaylgsdoly), bl&oﬂl&o%@%ﬁzﬁﬂibﬁcﬁﬂ HBﬁ‘szhfdl&z@%é&&ﬁﬁﬁyZ be][usamfaa}l,

benzmoH)Emoh for Igenzgl ?I%Zé é/ k Fa‘x"c;g o% rsflljbéﬁtﬂtreg flt anﬁé(gn% r?&'ng S SL(qalstlit)]table ring
catheh tgrps| With RAherrdel n: R is a nonocyclic or bicyclic
ar yl thg rvaln&ta% ﬁ@f@r}‘éd vgﬂl&tfgr l@pénh %%nllaYnd&Lb@ %'v%%ﬁgm%tru&ﬂﬁ

substitutable ring carbon atoms wth
FPF“@’F"é K%WGHMG i‘s§e%n'?ﬂ4é|>ﬂ7’|e for Eﬁi't“i“tw Fomya ). ni dy! ,

oxazolyl |soxazolyl thi azol yl, |soth|azolyl

t hi d |yl [yl
(DT o o 1 e HBTHE SRAIGRT & abpind BE sl Ry felfedencea by
Shwmmﬂﬁ%dmﬂwk&hmdﬁﬁhmm&hnenyl benzof ur anyl ,
benz LZE QJP gﬂéloﬁla\ﬁkr s&gutggdqglgﬂo&?c[@ngb XIEIC aﬁ@&l}xe%ﬁ)tallypé}al | c%tlonally

substi t any one or nore su
sehaHBise ataitno@r@ OfyfnpIg swstitutabi@jrlngrferbvraatm%swﬁﬂﬁ Breérablys Bdls a phenyl,

p\gﬂyﬂl 9t§mfn 1, dRazoBMGsok8lyl, &mblmdﬁa;t}lu?{lom lﬁﬁaﬂyamlﬁme% ﬂnraazolyl
r ur an
PR sffwelgﬂwﬁ?lyl»:w%ﬂﬁaw%ﬂ bty P GGy g romienst

bpizefuenylcebnaminghdlinyk ot benzpipeazipoeadh opfionhiiyesubstivesdtat 2 oheSor more
ﬂ SaﬁaLgﬁgﬂhé%ﬁgme Qﬁmral Formulas (I1) and (I11),

E ional ly substituted nmonocyclic or
bi cy8li§ xmenogyclipgrylipe heserenayl gioup praupenogyelicoiyelpalkyl group, each optionally
s@dmcafea hiahPehedl s maeyub@m@tam mrgbal%o%&ﬁstmhtﬁla%@ ri ng

car ait ons. W { é Eﬁ

pyri 359 [values anq R??faffﬁd vala%&%rcﬁ y iR 40 Bs%amrwr of .V%% e5/n Structural
Fosod s (I@z0d (1) ard asrdadesibed abdve &p Bir@niydl FoinadBz ol yl |

pyrazolyl, pyrollyl, tetrazolyl, indolyl,

benzotri azol yl, benzothi azolyl, benzim dazolyl,
[0} ot Hir et prefetredhendfodimantyd conpeyrd bthpingénitionyis rapresented by Structural

FOERER (PehAgInWhereifaCh Optional Iy substituted at any
one or nore substitutable rln% carbon atoms with R';

q. L
B i sRais A pRYCYALY pbstifnigd mestocyslis @rDisaFliplarng progisrogm] group optionally
sﬁﬂaﬂﬁl@& gtlahCorg YEMEa ktlb}dthtut@ﬂ@hl@ ca@&ﬁﬁorﬁ’sﬂ{'lttﬂﬁaﬂe)?erably R’ is a phenyl,
titu

AORae A APt BT Eo SRR LA et

pmtoloé&yfo@vl @1&pllemtinylabEdZdtﬂIPeolylelvmmﬂﬂablybbentzirredazolyl benzothienyl,

bgrﬁﬁfuf"amrleénirﬁb t)ﬁl’%&l‘l'f)reﬂpl e1F Bﬁ}méggxsbp nlal?_ﬁﬁ%% uge;d a %‘5%@ c]rmore

as describ ove tructural
S‘I‘tl‘itltata‘i’lﬁﬁ?&faf?P’éf‘t@W@éP]énsbodl ment, a compound of the

i NVeRt is@NCH Sl SIES e@MkybY St T uct ur al
R’ is a C,.C, alkyl group;
R*is (CHp)u-B;
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Formulas (11) and (I111), wherein: RL is an optionally

substi tuted nonocyclic or bicyclic aryl or heteroaryl
w@e@dpwpt i onal |y substituted at any one or nBCEUS2006/006287

substitutable ring carbon atons with R11. Preferably,

R is a phenyl, pyridyl, pyrimdyl, oxazolyl,

i soxazol yl, thiazolyl, isothiazolyl, furanyl,

t hi ophi enyl, im dazolyl, pyrazolyl, pyrollyl,
tetrazolyl, indolyl, benzotriazolyl, benzothiazolyl,
benzi m dazol yl , benzot hi enyl, benzofuranyl,

benz s photocysli¢ arglror beseregry]geaun pi atpdnocysbiedyclogkyl @rap, leach optionally

sﬁMﬁﬁEH hitkh £ 6hedt: mBRutfitraQE nﬁg}faﬁ)on ﬁ%ﬁl‘tﬁl@t %’d ering
carbon atons with al kyl C3- C6

R': R2 y
cycl d5IVRYes:and peaferred values forc% Ra1 Ey |andgth%q§ﬁlam¢94 of the vafighles jmtructural
HBimulad (WY@nd A0GrOB W6t AbddGldvefe BRI PAGE01a B. i s a
nonocyclic aryl or heteroaryl group or a nonocyclic
cycl oal kyl group, each optionally substituted at any
[6058] or Inor foushu lpsfried teadbbddmenit, g c@aona of the NMventidoh isRkfesented by

" § ferred values form R11l, Rl14 and
S@Ggurgl% nY d(lﬂ? Sr (?ﬂ?\ﬁl@lr il

enai n € variables in Structural Fornul as
( | | ) Raﬁ @ menqeyglic gy eicyghic e htdveady] atyop aubstigrtedSyithu - Vir BFM-R” and
f\ﬁﬂkmﬂ)héhaﬁ}l Qubstl[t@@i@glnyloﬂe & nﬁ(@éﬁugéﬁtuﬁhﬁﬁfrﬁé Eﬁ%n%{&}@ %tﬂﬁntPreferably

the i nven IS represented
ATBRg B pir (OF‘?ZP}YE AEUARS) SRR, foaogl, hiophieny,
imidarolyy (p}'mzolyb,rpyﬂailydyte&azﬁiylaﬁlydlylaj’eniwtaﬁd’lﬂﬂfeyiot}g«fzﬁlylpbenzmndazolyl,
bmpﬁkhﬁ l'gergzgf Y\.ﬂbglhbeng-rﬁ r%f%g?y% or'\é'enzg r?%rrz]agmyl each sugstltuted with

opt | onal
Ezu‘fﬂstrM“Bt @B@ each priignadly sihsiffutad @Sr«m e phmezd @bstmtéﬂmrmbhxyon atoms

with R"Sand phenyl pyrldyl pyri m dyl, oxazolyl

I soxazol yl, Il azol yl |sqth|azol Lfurany
t hi Oglﬁ Iveé%e? |ar,1c{ prc?f?ﬁre& dilﬁ?s)f?r R pl§§[r Vor &3 %, ’ 694 ¢ {emamder of the variables in
Stradtural Fotmylas (IDRODIE are Belae e if@Bahdflral FoRRZONN MZA Y hre preferably
g;ﬁ2|n1dazolyl benzot hi enyl, benzof uranyl,

enznor phol i nyl or benzpiperazinyl, each substituted
with -T2-V2-T3-MR ', and each optionally substituted
GISGRNY 100G (> SAShalod
[Wi i ﬁ RIL: tlpygre S 2\1/ i pou a(l)n é]@ E‘)HI‘Ve tlél'lg {gg%)?e% e%ri) %ﬁr@&(ﬁﬂ Formula (II)
ofglDyheref T3 Rl' and the remai nder of the varlables

in §t ik bl Gbibcadlic Eﬁi&?dilcﬁﬁyl of lﬁe}er@ﬂﬂj g&ﬁis’ui)stlﬂﬁ& vAth -Tz—Vz—T3—M-R and

t
funr%%rf n%l?y sul?sé%tf g ﬁltj a(I:ly F)E)%g gjorel sHbsgtu{,ade ipg i‘flfbé)f‘ étroplé &'ﬁh g . Preferably,
Rcm npm;mldpswﬁylt Pyeinmidyl emzplahlsoﬂzﬂiﬁﬁhle%ﬂm@mla*wlylsfufﬂﬂﬂt tHiogtkienyl,
nﬁ@ffzmﬁ ﬁyrgzloiy) lpyrgﬁyl (tédal'()lyl 1 q}eﬁlzotn Soex?zoﬂi?ag(gﬁylge{l%]&ldgzolyl,

icyclic a&{ het er Oar group stitu
be‘#‘?glwl Pz disarmoRietityb pr bslgﬁmperﬁawl wachispstiiued it at
“B-TOVBR Y and@EIopHbREY bdbbitabt £ alyl g orGRIDBsi @D indcPon atoms
Rliu Preferably, Rl is a phenyl, pyridyl, pyrinmdyl,
Wit
oxazol yl, isoxazolyl, thiazolyl, |soth|azolyl
f ur aBysla mdnhflydp:mr}é nylheteroatyh"gldazm‘rIayﬂonocpgdi‘cayﬂd)aWyl group, each optionally
th[tﬁEci éf lany otng by ﬁ&gé%gtﬁutébgadr )éLrFon G QJHE] I]ﬁ‘z QndyI
benzot hi azol enzi m (benzo i eny

benz6 vAlugh wd Preé@swé oS O IR d\gﬂ VaoF BeRZR' p@ﬂélzslrmmdeleﬁdh
v&i4bIed ih Btadc@thl Whrrilas (IT) and (ITT) are as described for Structural Formula (I). M and T,

are preferably absent.

[0057] In a sixth preferred, a compound of the invention is represented by Structural Formula (II)

or (IT), wherein:
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-T2-V2-T3-MRY, and each optionally substituted at any

one or nore substitutable ring carbon atons wth Rl1;
w®@2608/0su6mpnocyclic aryl or heteroaryl group orP@I/US2006/006287

nonocycl i c cycl oal kyl group, each optionally

substituted at any one or nore substitutable ring

carbon atons with R14; and the val ues and preferred

values for RY, M V2, T2, T3, Rl1l, Rl14 and the

remai nder of the wvariables in Structural Formnulas

(I'l) and (111) are as described for Structural Fornula

(1) . RMsamgnopgelicar dcystiedrsroabdtaroaath gont subftioOSAithl-F-¥-Ts-M-R” and

fisrtn¥t dpribafy ﬁl'&{tﬁﬁled a@arﬁ%gp&%ge s‘af)stlﬁlthgle nﬂ%/ @a%o'n g{ém's §v1th R, Preferably,
represente Structural Formul a

1),
RfeérPasmy ) Mslywr%%/%@wlzzroveqrﬂuezwé/lmslﬂ furenylr ioghienyl,
iNIANRBY, ¢y a1y pyldil{ y6tkdz6lylainidlyl CHendd@iagdl A el AothiHz@Pbenzimidazolyl,

benzgtilew(ﬁ;;ﬁflglzoguaagglthl?e{lm%éog?y? 8%nzgwgragpyl,r%@eshbsututed with
'Qzu‘bsTstMﬁf( 2bd each opiignala sibetituted © sy one dihmdRe subRitgdbdr rxglcyrpon atoms

wihrS a phenyl, pyridyl, pyrimdyl, oxazolyl,
i soxazol yl , thlazolyl |soth|azolyl furanyl,

t hi oBhE EnGhalkyl ek siopiyl pyr azol yI . pyrol 1yl
t et r aziph vl.C,dkpo@bypt , benzotriazolyl, benzothiazolyl,

benzj H1d@%f) benzot hi enyl , benzofuranyl,
benz il or benzpi perazi nyl, each substituted

W t hB4ST£@nM@Gy7EEG dviRr hetereand geagdr acyhoayria dygloaiybsburd, excle optionally
t n atons
s 0 ot AR Ponf b R shb%r&fliﬁrfg cééa&%%rn&wth f ggal o1 ™ e

| s atheyall@gf aqﬂ W?Heﬂ W@lw forp;zr R| 81\/[,_‘(2(:’{‘.12}“3, R @md ‘tlg: rgnamder of the
vmaegzm Slri@ur@ Pshmuli (MMehe TNRdryAs ded-AsHa f&rStr@cquEl%ﬁM@J (DC M and T,

roup, each optionally substituted at any
agﬁgﬁgﬁbﬁ%ﬁﬁgsubstltutable ring carbon atons wth R14;

and the values and preferred val ues for m RY, Nl V2,
i nder o

[(Iir()%figt ; Th a Bl F%efgrrei% €m ?)fh:rr%:n a d:o?qP(iuflé o% rh 1m\//en on 1s re];bresanted by

uctur are as descr
Sﬁewﬂgf@m@hdﬂam(ﬁhﬂﬂwmw (1). Mand T2 are preferably

abs eRlisa [‘n@% ic hij1 & hSEpet é?odarsﬁgsgfufe@@ d 'TH@:{HYI'or Feteroaryl
{e

nmpound of the invention 1s represen
gerr {rerirrfﬁr by romfignally is ft)rthersur(srtrrs* at e QF rrow Rubstitytable carbon
atfomn pi¢ehied bERY; or heteroaryl group substi tuted by

- V3 B%galue-srhrred ?‘erfé/rre]d valtu?‘s'?or‘%}’ ,3% o t u ggu n%eun%gr o??nengrgagles 1%

I Ona any one
Srrmﬂéal Sorymia fIDtaarb(]H@ ageas [deraribed fay Fguateg Fesmitat (Ed by R11;

the values and preferred values for V3, Rll, R22 and

t he repai nder of the variables in Structural Fornul as
(G053 oty 2 eizh pagferredserppediaenth e gomppundsof dhet inyeationrisrapypsanted by
Sfrhcural FORRA](11) ¢ (A, wRieght h preferred embodi ment, a

conmpound of the | ntionis re Q?ﬁ?

Str ug 157 g}ang%clh%ﬁy or?rf:tiar)o grc(uP1 sp stltu\ﬁﬁgy The aryl or heteroary!
group represented by R! optionally is further substituted at any one or more substitutable carbon
atoms represented by 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 Vi, R", R' R* and the remainder of the variables in

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

[0060] In a ninth preferred embodiment, a compound of the invention is represented by
Structural Formula (IT) or (III), wherein:
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R1 is a nonocyclic aryl or heteroaryl group,
substituted by -V3-R222. The aryl or heteroaryl group
wo epopsemt ed by RL optionally is further substPCTIUBZIOE006287
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,
each optionally substituted at any one or nore
substitutable ring carbon atonms with R14; and the
val ues and preferred values for V3, Rl 1, Rl4, R22 and
the R&imimmdeayclisfaryi biheteamivhisbues sibstitut@tbyu¥s-RY alhe Fof arbbiersaryl
g&é&)p)fep?e@&teﬁ b R) S e fgﬁépgubéaﬁu@ed 2Piny Shd &t %wsaqhsnmﬁmﬁm
ninth preferred n%o di ment
%ﬂﬁﬁm@ Yﬁﬂe invention is represented by
Str uqz?mr@]czﬁ@}nmktﬁc&cydlaan@r; (rrr), wherein: 19 WO
2006/ 09167 lk / US2006/ 006287 R is a nonocyclic aryl
or h& EASAFANGESER, substituted by -V3-R22. The aryi
or h&f er6@hytB;group represented by Rl optionally is

furt
car b?)ﬁg ﬁiUlQ) n%c'h% é’%lr%g g%%?%g)ébo(ap% Qr&on%ﬁc %Hl?@f{)l&%}&q? Qéc optionally
sppstifetpd e@nt el op BPTe ybstitutgie fing carben ateygs withd®/; agd oup; R4 i's

- ( CH2Ye,valuesBnd ﬁeﬂeﬁed&mﬂ@ﬂ@ﬁﬁ of,i ! @{rmykzz Qhd m@k%faﬁ’@err%f the variables in

SR g TR b PGP g o
substitutable ring carbon atons with R14; and the

[gﬁ(g&les iy r]ad tegﬁ‘lef gf(arred? e lﬁ)d}ilnee%t .a Eﬂmmoun\ésbf El 1hveRt10n is represented by

the remai nder o sIn
Sageteral Eosmyla (I o(HB, Wherdi: are as descri bed for

Strugt H%%on&%l%kﬁox(ﬂeaeroa{fyp%@&l subflitRedt§ WIRPGE 85T & Heteroaryl

enbodi nment ound I nventi on 1s represented
SERPP TaBFesRice By B Onﬂewmfséurthﬂ spbsgjated pf gy one g aogs; spPstitgpble garbpn
aﬁﬁﬂ@@&ﬁ&mﬂbﬂRyl or heteroaryl group, substituted by

3 r r he oaryl group represented by

ﬁizls S %V?Oyé G Cfmhoahqy{Subst ituted at any one or

noreRsubéhCumﬂhbe>carbon atons represented by R11
R2 ig 4@1«§g q§ky| or C3-C6 cycl oal kyl; RB isadc-c4
al kyl_group; R4 is g CH2), B, RR2 is an optionally
subs® tlmn@aﬂ%lllVo%Ww od moperYHic oAt e EIoBcli Bpep:
gr oup;is zmerS)cﬂh&m‘?llQﬁ Y&drbLylaroyp onfmd'hB&y@Iidl@EMJﬂk}Q BRI eRh oionally

|
BRBSRY b S bR it R SLIRBT R 26 11 ng
car béw valtesed wfbﬂmdmmes farro Vs R, \Réi‘l apéthe eendingeref de vagigbles in
Mt%@oﬁrﬂﬁas I@I) a}{ég (HIB&J—as &4b£qg S‘irt?&urﬁl%ﬁﬁpeg@)r of the

variables in Structural Fornulas (I1) and (I11) are
as described for Structural Forrmula (1). [0062] In the

[00623t tr QUGS {hhﬁgﬁ @{ét BntR PRk @AbSIHANE dBBHEd directly above, Y in
SgrgczstgrglllJ?)rmuladélls g%%efey ab? é’(ﬁ )-. Yin

[0063] In yet another preferred embodiment, a compound of the present invention is represented
by Structural Formula (IV):
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Structural Fornula (Il) is preferably >C(R")-. [0063]
In yet another preferred enbodi nent, a conpound of the
wW@e@sente74 nventi on is represented by Struct urBCT/US2006/006287
Formula (1V): 20 WO 2006/ 091674 PCT/ US2006/ 006287 00

(R14)t (CH2)m | ONR3 (R8)n NR 0,) (R11)s s

(I'V). [0064] The values and preferred values for the
variables in Structural Forrmula (IV) are as described
above for Structural Formula (1). [0065] In an

el eventh preferred enbodi nent, a conpound of the
present invention is represented Structur al
Formula (IV), wherein: R2 is Cl- kyh, or C3-C6
cycloalkyl; R3 is a Cl-C4 al IJ|2 up; and the val ues
and preferred values for the remai nder of the
variables in Structural FoRgaA®~gd V) are as described
above for Structural Formulal (I). [0066] In still

anot her preferred enmbogh , conpound of the
present invention {Rg)+gprepsentpd by Structural
Formula (V) or (VI): R3 0 NR3 (RSn j /
(RBBh NRR NRR (R%O0 O Y., O(R11)s V2-T3-Ry
(V) (V). [0067] The val & erred val ues for
the variables in Structural s (V) and (VlI) are
as descri bed above for Structu ormula (I).

av).

[0064] The values and preferred values for the variables in Structural Formula (IV) are as

described above for Structural Formula (I).
[0065] In an eleventh preferred embodiment, a compound of the present invention is represented
by Structural Formula (IV), wherein:

R?is C;-C, alkyl or C3-C cycloalkyl;

R’ is a C;.C4 alkyl group; and

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

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):
R4
|
O ps
Ry
i
n ] / \
N R
0 | N
X
V)

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

[0068] 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 C5-Cg cycloalkyl; R® is a C;.C, alkyl

21



[0068] In a twelth preferred-enbodi nent, a conpound of

the present invention is represented by Structura
wo-orabm74{ V) or (VI), wherein R2 is Cl-C2 al kyPCDUS2006/006287

C3-C6 cycloalkyl; R3is a C-C4 alkyl 21 WO

2006/ 091674 PCT/ US2006/ 006287 group; R4 is -(CH2),,;

B; Bis a nonocyclic 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; and the values and preferred

sraipuR’ss fEH)mB; Rida xaqsndcytchcearyl@rrhmawteﬁ gofip dvemanatyicldadyesalkyl group,

dath @nu#,ﬁt, Vgt an@r yaorgor b m gnsg %M%lea%g afboyﬁtagg LRE RS, and the

above t{ ruct ur
elips gnd @fﬁfqﬁfeﬁ) vanes rﬂrrém lienwédherrernftmdeaofctbmmef ip Stradigsal Formula (V)

4ad 6\&?&& ad dAMARdI BVe lfSr SERIrAFEMudD. by Structural

[@9& 39 é\%%qew{) Pre!ferr’p@ g\r'fp]lgoihgrlle%ia gzgfnplg}?qgl%% th@ ,pffgelﬁft(%{qglg{nbis represented
by (SEHR)ral, FornBia (B) bis(va), wsageycl i ¢ aryl or heteroaryl

grou C oal kyl group, each
optl%hafi%has%ﬁr ﬁ#“?eéxgl any one or nore

subs®’ tsatCabhakyl gagp;car bon atons with R14; V2 is a

covalgept (dggndg.or -0-; T3 is Cl 6 is a stralght chaln

al kyl ene optlonally substltuted at any one or nor

subs i1 ger¥elic aryld5 Beeragry BEOURPE HMPaFChrecyclgiliy) prougy é'wh optionally
sabsadutey bt, ang&xi® of bR lsabstithiabloahgdaibon SHprbd WitcB'E| oal kyl

optl%nwacviﬁlm)gstbtuted nitrogen containing spiro
non- ar hep tefocyclic group, oxygen- cont ai ni ng

spirdsn 63111& is astmmt ¢hginalkylereqpijallcsubstipird, at @uyiomeqr more substitutable
bk LGS A haﬁdea«lﬂgyy E%H]dﬂﬁ’(y %m (hlyaqj(f Qﬁiwlkyl E%ro cgcloalky dﬁtwnally N-

sulgtl@geémm()mgy mmg smp@_g(g( rocym@(p(&emg)tegnm%qﬁlm non-
amman@mrdcyclﬁtgkbss.p |awreeaai<ymaﬁheacﬁﬂmltrmﬁe bety@oegycl i ¢ group
et eRodr o8 oG NG e ott Rdo)” ra R e MeFNae 1 o
-NRER(O)-REL 8\IR19@@@)(Rﬁl(zmgp®palamummea nal-drymdic setbrstyclicreg
r&pseésmmgkho Rhn o0l LAY tul:dyhe{élfofé%r’gtt&ft it %grl\ted oYEdaE Rt by, RY is -

I s 1 hdependent
GEXRer éfdpngﬂ%ﬁw mwallgNTS%@ﬁ@%@é?ﬁo yjor. amopt%@hw subgiputed
ieidlwlyl; each Rl18a is independently Cl-C3 al kyl.

RECETTREIN S PENCT e YO T

onethylogen- cont ai ni ng non-aromati c heterocyclic group

Pr ef @e{cﬂ Rl‘syls mﬁaﬁgde 1'—@3 a k?ls %91? %L}}’RW s ind QFBB ly &gﬂ%l or ethyl;

et I S ‘an optiona ituted piperi
0X az 6%‘41 8 r*FleI or RFhodNR’ d.lsf?owwgen RiRPEINPHpAphtic heterocyclic group.

]ﬁ@&ﬂﬂﬁmﬁﬁgﬁﬁn@ﬂyammhgtﬂghagﬁ@pm{ nyIh thlazolldlnyl

tetr rothnio e Yy onol

i i dg % ki &P?ﬂ?lﬁ y st uglgagté}pp fﬂo r}?Bﬂy(rxazo&ﬁla&laW%o 1d1nony{]¥h1azohdmyl
tqjliabydgjﬁaary/l ;etrdhyﬂfmpgh@myﬂlazol}uyﬁyi edtralghidroytligphene, morpholinyl,
ttHéﬁﬁ&ﬂloh 1'}8121)4 Oille lﬁtﬁﬁc%%fhﬁﬁ%rﬂ/ ironglngl&oq gﬁyhlthxo%%% ‘)ﬁﬁof‘(ﬂnyl

opt i1 ona e ura §I trazo
PyEdidino il ;prpera@xﬁonranﬁemdﬂyl pyrrol yl ,

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 (I).
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pyrazol yl, pyridinyl, pyrimdyl, thiazolyl, thienyl,

or imdazolyl; and the values and preferred val ues for
worpooRgieand t he remrai nder of the vari abl es i n PCT/US2006/006287

Structural Formula (V) and (VI) are as descri bed

above for Structural Formula (). 22 WO 2006/ 091674

PCT/ US2006/ 006287 [0070] In still another preferred

enbodi ment, a conpound of the present invention is

represented by Structural Formula (VII): (Rl4)t

(CH2 )m I ONR3 (RB)N C., NRR Q(RLi)s V2 T-R"

[06700 ) . Ip @lﬂl?ah])thafhﬁafetﬂﬂ ex@Sodmtedt, p e@fipptindad thedles@sinbadtion B epresented

%&b&\ﬁ% §h uctural Formula (VIl) are as

escrl e for Structural Formula (I). [0072] In
a fourteenth preferred enbodi ne conpound of the
present invention is represente (F8y uct ur al
Formula (VIl): RRis d-C2 a C306c:yc|oa|ky|

R3 is a Cl-C4 al kyl group; V||s a coval ent bond or
-0-; T3 is C1_6isastr69 sfai n al kyl ene
optionally substituted at any one or nore
substitutable carbo ith halide, alkyl, gem
di al kyl , gem di ha(IH@)n—ﬂﬁaI Spiro cycl oal kyl ,
optionally N substit en containing Spiro
non-aromati c heterocyclic gfoup, (ROXYygen- cont ai ni ng
Spiro non- aronatic heter, ¥sgrfoup, am ne,
al kyl am ne, di al kyl am ne, or Ilrydr xyl; R is
-C(OOR18, -C(ON(R19)2, -NR1L T—=R¥RI 9C( O) OR18a
-S(O 2N(R19) 2, -NR19S( O) 2R18a, -NR 9C(O N(R19)2, an
optionally substituted non- &Bhatic heter ocyclic group
[0®M] €S emk QQIu&YanEE?&efoedaﬁlu@spfok QR akidb1es UR Shrbdsthieebrmula (VI are as

dlgse:%fro%?rgrou lh@%&@)gpt ed by R21. Preferably, RY is

an optionally N-substituted
(0652} az ah ¥ Fouttentaprebipiet etddineniNa SonipBtndtof e PresdnbinGkad & iy tepresented

pendently H or C-C3 al kyl.
bgg&fcm%%f)mmaéac R18 is independently -H, nethyl or

et hy R is Cy- CZ alkyl or C5-Cg cycloalkyl;

RlisaC.C, alkyl group;

'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 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™),, -NRC(O)R"®, -NR”’C(0)OR'®%, -S(0);N(R"),,
—NR19S(O)2R18“, —NR19C(O)N(R19)2, 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™),, 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 methy! 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, thiazolidinyl,

tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl, tetrahydrothiophene, morpholinyl,
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each R13a is independently Cl-C3 al kyl. Preferably,
each R18 is independently nethyl or ethyl; each R19

w0 g00btogrs7al kyl or N(R19)2 is a nitrogen-cont ai PCTS2006/006287
non-aromati ¢ heterocyclic group. Preferably, each R19
is independently -H, nmethyl or ethyl; R20 is an
optionally substituted piperidinonyl, oxazolidinyl,
oxazol i di nonyl, thiazolidinyl, tetrahydrofuranyl,
t et rahydropyranyl, thiazolidinyl, tetrahydrothiophene,
nmor phol i nyl, 23 WD 2006/ 091674 PCT/ US2006/ 006287
thiinerpligndipt o dagdlidinylndimitzaidindi yh ioxaniyridid st @yl, dithixdanyl, pyrrolidinyl,
;8’«1161}8%){}1, 1;5&;19%91' ﬁ'%emdlﬁylt hi ol anyl, pyrrolidinyl,
pyrrogldlnonyl pi perazinyl, or plperldlnyl R21 IS an
opt i &ndt ImPradmeiy supsiusd f‘fféPrybl‘?WZOIYﬂ er¥zalybisprazolgxexaditzglyl, pyrrolyl,
pyBestfZetiyihyl, Suadiya zmzizwl, thidyLl o hn\ﬁhazolyp yrrdaz ol yl

pyri zol

i i dg’%?ﬁ“‘?s A s nqst it s 3 Srgosgormata ¥
anﬁ@’I}%waldn@ebed@bovblfmSvmmaiﬁbmmlm(n Structural Formula

(V) and (VI) are as described above for Structura

Formula (1). [0073] In a fifteenth preferred

(00730 di e Atifeenthapsefprndrabetimenha compayed bt thapmesehl ioveniia is represented
b@;@@ﬁ@ﬁﬁlﬁ:ﬁ&ﬂl]a(’oﬁ) Struct ur aI Formula (VIl): R2is Cl-C2

al kyl,, cycl oal k R3is a C-C4 al kyl group

V2 i Céggaa\lfcgﬁrté(%ﬁ&“ﬁ yl -: T3 is CL 6 is a straight

chai R’ ahkyCeiigl gpip; onal | y substitut ed at any one or

rmre S t carbon atons with halide, alkyl,
ge J7 Mllg%&{afe&b%m%f ﬂsu o, hal oal kyl, spiro cycl oal kyI

0 pt i Efnl&pl cys pte agbbél@m pllsylens oplianelbygebstivisr Bednn prvgr spiersubstitutable

R AnRRBh halid SN, Q6N Ghik R, SEQHRI0, RANEST s;ﬁtglayﬁdamypgptlonallyN
%{)I ro,non- aromati c. heterocyclic group, am ne

Wtﬁ%?ﬁrﬁggn CORiNEPEARFAOMGHC heirmegsliy iEroupy oxyesn- containing spiro non-
mﬁé@)l@ﬁﬂoﬁyahe gio), Mﬁ&,&)@amﬁ@tdlﬂfy&hﬁn& Mhsarbst;i t ut ed

t etr ﬁ‘zg (ﬁf(ls og{d&ﬁg@ )zh Opélgréa?]l s%tu _elg gertfg%ogy)l Pr opg?ny hy N-substituted

H@ﬂm?lyl and the val ues and pr eferred val ues for the

r emapRgeredfr't i @eiRRlyes, hih | Formula (V)
and (Vi egre as lélle(%crl byd ovygg%ﬂr;ﬁ%{h?uctural For nul a

(1) . p BB P ReTeRE s fw@ff@w@er & Hisoaiabiein, Strgctural Formula (V)
amﬂmb)m:mﬁd&f:riﬁeha)opéﬁ)SStﬂIctu}dDF(ﬁﬂlhia@B)I IS represented by
Structural Fornmula (M11) or (IX): RR4 R4 ONR3 O

N&R3 (R8)n (R8),, NR2NR (R) 0~\01 ~~S

[0074] In another preferred embodiment, a compound of the present invention is represented by
Structural Formula (VIII) or (IX):

R4
|
SN N

(Re)—TF

N R?
(R™)s
~
—Vy—R22 © | ~
R”)s / V3-R22

0] I AN
X
(VIID Ix)

[0075] The values and preferred values for the variables in Structural Formula (VIII) and (IX)

are as described above for Structural Formula (I).
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U3 RR2 (R')s V3 R22 (MI11) (1X) [0075] The val ues
and preferred values for the variables in Structural
wo-orabm7{ VI 11) and (I X) are as described aboR€T/i182006/006287

Structural Fornmula (1). 24 WD 2006/ 091674

PCT/ US2006/ 006287 [0076] In a sixteenth preferred

enbodi nent, a conpound of the present invention is

represented by Structural Formula (VII1) or (IX)

wherein: R2 is Cl-C2 al kyl or C3-C6 cycloalkyl; R3 is

a Cl_C4 alkyl group; R4 is -(CH),,, B, R22 is an

[8§16 ondh b yix@erls prefeutdeghbodimens ycdoimpound 0f Gk PrREBENt iavention is represented
SR GNP P e oyl i CuCuntio

g éfpt(%HﬁaBF 5 isonlontiangllytsubptitated arepocyelis nor-ampptis heterocychc group;

B ubs Trﬂohébty@i@' £yll dr nﬁteﬁﬁfyb Bfouptlop %Wo&ﬁh&fdoa@(?ld Er%!ibe each optionally
va refe

| ue R14
SN A ol e APl Sng e e Y A R F TR sples and preferred
végs| fby) maRy afid ¥} rauatndesof tibe@antldan StrauturStHotails (&) and (IX) are as

d&%{;ﬁg&g Sgrhc)mral[Fgng JI n a seventeenth preferred

a conpound of the present invention is
[P¥F1 es émtaeelevweemhr prefeueda bmipagimment, aa (CMhﬁOh)d of tifel Mesent invention is

raep&én%dmy SB?etdreﬁ FSHan%VﬁQlSY prgvhé;é CYFl oalkyl; R3 is

IS - Bis a

rmnogy’c'ilci1 gz%lfY\}Pr%r&ﬁlé‘%(@FWaryl group or a monocyclic

cycl rak kyl cgnougoupeach optionally substituted at any

one ﬁxlsrfe % éubstltut able ring carbon atons wth Rl14;

R22 1's Ptronal ly substituted cycl ohexanyl,

oxazBls mwtycllmtﬁpohqtdﬂwm glyohp ortamhaazeyblicdiyelydlkyl group, each optionally

" AR ti.azol i di nyl,
R e TR

im dgz e eptﬁ)yplly sphstiyisd aciogq:)qq@ﬁ,wxazohql1@3{%%ohdmonyl thiazolidinyl,
tdfi’al@r)&ﬁﬂﬁaihyi tetrﬁhyﬂlhbﬁlu@ﬂ }ﬂlazolﬁﬁ/nryr @trh@ﬂfbﬂlenylpﬂl&‘bﬁﬂhhw HBMYipholinyl,

BUEHAR WoldGill BRI N Griahh R pvottinons
pmhﬁamdxllaoamazgﬂdmyl $.8tdicxhiy.cr pberidinyy PrefenabiypRB lisi oryAolidinyl, thiazolidinyl,

teltrgﬂyqﬁ)ﬁf?in&fjh@%}xolxn&l@nﬁ@a&&ldin f Pﬁﬁ%l}lidnﬁxg;elfp?/golgdnﬂfy p%rrohﬁmonyl

pyrrolidinon E erazi ,
PRTRFBhAF P193f§1%15 £4c amt@aallatsubaﬁttyte%m@x W%ﬁli%le@arbm Yemby alkyl,

haide, ﬂihlbadky’idhiy&&bxyalkblal(l(dﬁ)thai(©§i2k}ﬁ)(£(0wd ggﬂg HZF b, and each
1

oR o S5 G e i Sy S ePR R ieralon -

cm>pR8géxo>af3omcm>mzral ma%CW(MkﬁtHv)WW(R?%, 2-

(%ﬁaﬁé&% RGRS, '33 S RIS
gudg for my Je@aP 2 8f theyyatiahl¢san

Sh‘l&kw‘iorﬁﬂﬁs mﬁf SANBY ark ad déﬁ‘cﬁlbécpﬁ)r Suclral Fokfula B2 3 and the
renmai nder of the variables in Structural Fornmul as

(VII'1) and (I X) are as described for Structural
[0®381ul & (ah )eighfcRfdif &irefélﬁdaﬁntﬁﬂlg{aﬁte&nﬁdmmﬁﬂf Bf KiRdpresent invention is

PR B bl FRPRRLTER GoboRdi S v 1) or (10
wher Biisppbsent or —-O-;
R?is C,-C, alkyl or C5-Cs cycloalkyl;
R’ is a C,.C, alkyl group;
R*is -(CHy),-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'%;
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Vis absent or -0-; R2 is Cl-C2 al kyl or C3-C6
cycloalkyl; R3is a C-C4 alkyl group; R4 is
WO ¢@biY1erd B; B is a nonocyclic aryl or heter oB€YUS2006/006287
group or a nonocyclic cycl oal kyl group, each
optionally substituted at any one or nore
substitutable ring carbon atons with R14; 25 WO
2006/ 091674 PCT/ US2006/ 006287 R22 is an optionally
substituted cycl ohexanyl, oxazolidinyl,
oxazolldlnonyl thlazolldlnyl tetrahydrofuranyl
tetr Sﬁymmpwreﬂbyﬂubstlmtﬁdazzmhmminazcmémyladxyzmhndmye Hydzolidinyl,
té@ﬁﬁf&b&ﬁ&yltmraﬁﬁkdﬁﬁ%y@ rﬂl%z'oﬂc}ﬁlly’l tetﬂaﬁ?d%&lyi gJ: tﬂﬁéﬂm?l th1olmorphohnyl

im azo | i"di nonyl , - di‘oxan i oxal anyl
uavir"qo xpﬂ1 1H1§Aazol161§;prfyb p}oaqnﬁ]gﬁwolanylpqh@é}lagzlp Wohdlnyl pyrrohdmonyl
mpﬁﬂhlhylawmlhzdhdhyﬂl S S, doxiddl &éip@lﬁﬂm)ﬂ) rPrdi’érﬁlﬂ?)V R@hJBk'azohdmyl thiazolidinyl,

t traFy@Z %furan% fnlffpilﬂv]y? rwgaélﬁdéqy? Wxﬁaz’q cg.wodi Zg;{n%ogﬁa Wélpyrrohdmonyl

nﬂadazlmrlpubrzmrtmy leachpytiomalyi salbstitpted atoyty subbtitdabixonagbon atom by alkyl,
RY, C
h@h&q{aﬁélk%?\y%dg%wag% p(g(%(gl% | té(tO)%‘31 BC@% Pab maé D P

substitu on ato

Rl ubsiated &t qoy pubstiyteileniegekypm wittplkyldripalkyL l@(i@yv@lel -
C(OORB), RAB)RXQ£(CH(ED A @32) @<0)Nm?3>? qeﬁz)qcthgﬁéN R?S)z,

GG SR LR L BRGB YR T LD

- ( CHibe g @R laipd préfSid)vel@s@ring, B2, R* and the remainder of the vanables in

St et i BB e o SRR ) e

valu€§mﬁﬁﬁmf Eﬂemﬁéﬁmvﬁﬁﬁﬁéﬂﬁﬁﬁ m q, Rl4, R23 and the
remai nder of the variables in Structural Fornul as

) .and (1 X)_are as_described for Structural
[%Lm an (“Pjh.gf li’f)ﬁfe%iﬁn&%mﬁwf oPPd hibe BictRhipenten is gepresented by
SabsentFornl0XY] | n anot her preferred enbodi nent, a
conmpound of the present invention is represented by

Structural Formula (X): (R14)t ON-3 R (Rs)n
i / NRR (Rm OV3 R2 (X. meif dhe val ues and
preferred values for the vari &l |n Structura

ed for Structural Fornul a

Forrmula (X) are as descri ¢
odiRfents V3 is absent.

(1). In certain preferred e

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.

[0080] 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 C5-Cy cycloalkyl; R? is a C;.C, alkyl group; R? is oxazolidinyl,
thiazolidinyl, tetrahydrofuranyl, morpholinyl, imidazolidinyl, imidazolidinonyl, pyrrolidinyl,

pyrrolidinonyl, piperazinyl, or piperidinyl, each optionally substituted at any substitutable carbon
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[0080] In a nineteenth preferred enbodi nent, a

conpound of the present invention is represented by
w@reogorral Formula (X) wherein: V is absent oPCFOS2006206287

is Cl-C2 alkyl or C3-C6 cycloalkyl; R3is a ClL C4

al kyl group; R22 is oxazolidinyl, thiazolidinyl,

t et rahydr of uranyl, norpholinyl, imdazolidinyl,

i m dazol i di nonyl, pyrrolidinyl, pyrrolidinonyl,

pi perazinyl, or piperidinyl, each optionally

substituted at any substitutable carbon 26 WO

ROOS/ VYL 6l POTAISIH A6 0 BB EI0) R b rABR 2l AGD)R*h at {OIRNR?),,

ah@!:a@ﬁl)ﬂfﬁﬂhally Qﬁb‘;ﬁt%&’ & lalll‘}ysjubsufu%lg% ato ﬁgq@ aﬁ%ﬁ gi‘lf)alkyl hydroxyalkyl,

§8§§& t 9{@3 1<CI§$“90§£ b(gﬁ?zwct@we»nﬁﬂ bgﬁf@%mw Pkh
-@iHe v C(CHIRt ORiRRY,L 1(C1tlyy dyorxy,abkH or - (Cﬂ@@%@@ﬁz%@ thv3iues and

pr%%%%%%%ﬁ&%% rgg resnm()gg@ tba%ssm%fﬁmulas (X) are as

degc@i? g CH@HIBRIATERARY®). or (CHQ)gCH(CHG)CCQRQS and t he
[U(??lﬁjes Iﬁmtﬂldangtrﬁg fp%tf%rreg \e/n\éﬁoldges ésccl)mﬁ)né% ; UC e lIJ)Feg nBZ ven?or' is represented
by Ryruciyred FaenuladEder i bed for Structural Fornmula (1).
[0081] In still another preferrgd enbodinent, a
conpound of the present inventipn is represented by
Structural Formula (XI): RP-ONNHR3 1\ (RB)n N
R2  0-:~kT2-V2-T3-MRY (XI).]wherein the values and
preferred values for th es in Structura
Formula (XlI) are as(Rg) or Structural Fornul a
(1). [0082] In another N nbodi nent, a
conmpound of the present invenfion is represented by
Structural Formula (XI1I): @ N-R3vy (R8)n N R2

O 1~--V2-T3-RY (XI1). T

XI).
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
|

SN N

| N
(RB)n_T
N R2
0% V,-T,-RY
(X1D).

wherein the values and preferred values for the variables in Structural Formula (XII) 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.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-
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wherein the val ues and preferred values for the
variables in Structural Fornmula (XI1) are as

waleweiptsed for Structural Fornula (1). [0083] PEI/ES2006/006287
twentieth preferred enbodi nent, a conmpound of the
present invention is represented by Structura
Formula (XI'l1), wherein: V2 is a coval ent bond or -0-;
T3 is C1_6 is a straight chain al kylene optionally
substituted at any one or nore substitutable carbon
atoms with halide, alkyl, gemdial kyl, gem dihal o,
shizslivtefl Rijrbgen seritaimngpird wakdkgnbatic bgterdayel@lgropp Nxyg27-coMBining spiro non-
AR IOIEY %&?&10 @gﬂ) gl%i?ng Qx@!ygi%%sg alkfféﬁgx?et brt gfh%gll ni trogen

Conta ni n%{ g - @r On‘qgl o ter
oxyg@n‘scg )R ni ﬁ@@ﬁﬁ P h%rg(og? mPﬂ’t }Q-R erg@))z}}f()l? Oz
-§RUES(0),RETLNEC(OINCR IR Nt Btionsliyahbeyt R arorBitic AMSHHQYIE group

Aot sromiontybsibsron Rppser iR

- NR16Ch B) i iRke@yr@entla bl aw0y-Coadlglld y substi t ut ed

non- @chﬁatl F]d B(%ﬁtwcé ygroup represented by R20 or
an optl o al |y 'subst’it e eteroaryl group represented

by ReathRe éﬁcfﬁ ordlgl prgV(R nkz B3aHeepT¢optaining porcorggic Apthrgeyclic group;
eachRrR1s%a oponhIyeRanEe Bipkididehyl CkaliliMg1; ox@RGMndRID thiaSolfdiny1,

n en-cant al ni ng
Sontut il e havarie it bigih e g pinal | y
tigerysphiofing, emldpaopdanyl,dmniamﬂmouyk dipgdnlylddinydllanyl, dithiolanyl, pyrrolidinyl,
| t et r ahydr of ur anyl
?ﬂe((?lé %ﬁﬂ H)g&%hyl &prgrﬁﬁlgz o+| di nyI f >

dr opy t et rahydr ot hi ophene
nor pﬁo IS aﬁ)?PUOHaIfYHP‘l?ﬁMeé Fresgoy b {pfrazolyhviowpaoleh iseRapayil, oxadiazolyl, pyrrolyl,

ylazomlzp@%dlﬁiyl Jy9RMdy1, ﬁﬁia%ﬁrﬂﬁlenyl d>k ﬁﬁi@alzélwyl d: t hi ol anyl,
pyrrolidin n erazinyl, o
pi pef1ddieiiies ag g‘y%? %fﬂe R P@‘%"smélﬂ?st“h?%tural Formula
(Xilragerag Idc;:scmlR:tl faBwhopirgl Fomaml)yl i soxazol yl,
oxadi azol yl, pyrrolyl, pyrazolyl pyrldlnyl
.%rl m dyl t hi azol yl, thienyl, or imdazolyl; and the

#lies Ilar‘ildtvml’éfff@?t rseferved] erddimnt, tah eomnpomml ntl e pesehth@vention is

rdpREdnRA b StrichiraPrbital kA, whagiul a  (XI'1) are as
described for Structural Fornmula (1). [0084] In a

t wenP y-FPgeyeli asyl oF el A 5i9eR ramonogclicengienifbierer, eai optionally
sybstirateddt aiyine B @8 substitutbENing SaBéetbnyviGiR Y ct ur al

Forny 1§ag%\<1|al|ex2t’bor\1lg] r(f;l n:. Bis a nonocyclic aryl or
het er bar oup or- a nonocyclic cycl oal kyl group,

eac hTsoprn mhfaﬁtﬂagght chaibglkyleng optebnally saimtitued et 20y ome®r more substitutable
catbiRStonds Wit Rhife ralkg}g 6&@&1539}” g%l:n ov%aﬁdalkﬁlsﬂmo gcll]daﬁ(%lh%pUOnally N-

oval ent bond or - 6 1s a straight
@FWF%IH%O%HHHH%SW%@BWB& Rfprogyclia gRpu Ay B CaFfsfEng spiro non-
aﬁmbxlﬂ:theiltetd)bﬁhb gé)up; &hllﬁaﬁlkﬁlhﬂgf ity i) csr@l@dm;@l kyl, gem
I al ky €l 19 1 Gl 19
opt |%nlgil(f %@ &]@éﬁg{t E}t IN% ﬁ:@*{ gm gg(??% ﬁégﬁfiﬁ o
Nibrﬁ(@)alélfsf‘aﬂl?é RINGR Dy biitionay substitutekygervntoeiei-avyely group
re%%eﬁn%d BPR® o@e[n%nhl@y slﬂﬁ‘sttlﬁlgeg%),{tgoﬁrgl g%ug gé%ﬁﬁrt.@d 'B? &1 cgrmlgy RYis -

am ne |a yamne

C(C&@és )@fjlﬁ 2 QMW@JP&l@tedim@@e@pwihN substituted imidazolyl;

- S( OéaaNélRikgﬂdgpendently 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 N(R'), is a nitrogen-containing non-aromatic heterocyclic group.

Preferably, each R* is independently—H, methyl, or ethyl;
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-NR19S( O 2Rl sa, -NR19C(O) N(R19)2, an optionally
substituted non-aromati c heterocyclic group

wo eopsemt ed by R20 or an optional ly substit ut BCT/US2006/006287
het eroaryl group represented by R21. Preferably, RY is
- C(OORLS, -C(ON(R19)2, optionally N-substituted
tetrazolyl or optionally N-substituted imdazolyl;
each R18 is independently Hor d-C3 al kyl.
Preferably, each R18 is independently-H, nethyl, or
ethyl; each R18a is independently O -C3 al kyl.
Pr ef &° apdnyoptieallhsuRii8itad piperdimpeincteriitiyylnekivlitlinonyl, thiazolidinyl,
t&&ﬁ%kofuraﬁ@?éﬁal%% &r%nyll" tl%zoﬁ’clnlﬁx ltetrgﬁ l%p%én%cr}uﬁglﬁ)lmyl

nitrogen- contalnln non-arorati c e eroc roup

ﬂp?fé?fé*wél@rlymdé@élﬁmmgnqaéohﬂﬁa@bémw{ thquqmyln@thwgﬂnyl Ebffmhdm}’l

p@;ramimn}zqnﬁe@ﬂgo&/pg,&mm aRCT/ US2006/ 006287 | RﬁO is an
oxazol 1. dl n

opti gnal

o B RARBRGPAD hih e h rEoh Chzy H sz, yrols,
pyetadpyddioyymryamidyl, thiaholgiztblenyd) anyrhidazblel r ahydr ot hi ophene,
JPrpholinyl, thionorpholinyl, imdazolidinyl,
|n1dazoI|d|nonyI di oxanyl , dloxolanyl d|th|olanyl

pyrr and; thy \ﬁiyqes and Igy:feprgq ya(lj,]eﬁ@hgl andﬁhqjgm:alzqeﬁgﬂthe vayiables in Structural
FohnR@ds (AT as dakbgbeleol Sirfonad FORtulqnal | y substituted

furanyl, tetrazolyl, oxazolyl, isoxazolyl,

oxadi azolyl, pyrrolyl, pyrazolyl, pyridinyl,

(8851 mi diy byottichpraz@ddydmbodither@ ydompoind iofrihel g ehtyihvenfididis 2psented by

RTINS _preferred values for R14 and the
Fenal nder o he variables in Structural For nul as

(XI'l) are as described for Struct Forrmula (I).
[0085] In another preferred enbodi nen-t—,(aa) compound of
the present invention is repi@ y Structural
Formula (XIl11): (R14)t (C ) ON R3 (R8)n NR2
r.kVvV2-T3-RV (XII1). sV2, T3, 0, R18, Rl3a
and R19 are as described fgr S ructural Formula (XI1).
The val ues and pref ues for the remai nder of
the variabl es in &, ormula (XIl1) are as
described for Struc ba (1). Preferably, RY
is -C(OOR18, -C(ONRD9)2 opionally N- substit ut ed
tetrazolyl or optionall Yo U .?t futed i mdazolyl; and
R13 and each R19 are |ndependé ntly-H nethyl, or
ethyl. [0086] More preferabxmm.n Structural For mul as

()il 5 120 0 ISR e

a@préerrﬁdlvelmsww remp)@Rr of ti@gNarizgbieis ineStruggralFoghiy (XTBhare1as described
for Structural Formula (I). Preferably, RY 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)-(XTIT), R®, R and R' are independently, halo,
Cis alkyl, Cy3 haloalkyl, hydroxyl, Cy; alkoxy, C;.3 haloalkoxy, -NO,, -CN, amine, C,3 alkyl amine,
C,sdialkylamine, C,3 hydroxyalkyl or C;.; aminoalkyl.

[0087]  More preferably in Structural Formulas (IID-(XII), R* and C(O)NR’R* are trans. In
Structural Formulas (I) and (II), R* and C(O)NR>R* are preferably trans when Y is >C(R")-.

[0088] Table 1 below depicts certain exemplary compounds of formula I
[0089] Table 1. Examples of formula I compounds
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Cl. 3 di al kyl am ne, C1-3 hydroxyal kyl or C1.3

am noal kyl . [0087] More preferably in Structural
wo-oropm34 (1111)-(XI11), R2 and C(O NR3R4 are PCHIS2006/006287

Structural Formulas (1) and (I1), R2 and C(O) NR3R4 are

preferably trans when Y is >C(R")-. [0088] Table 1

bel ow depicts certain exenplary conpounds of fornula

I. [0089] Table 1. Exanples of fornula | conpounds 29

WD 2006/ 091674 PCT/ US2006/ 006287 CH3 ON H3C 1 ' C
ONaN'CHB CF3 0 N'CHBBO~~ i ,CH3,0 OHC1
2 (CH3 H3C) 5LQ N N "CH3 CiN . CH3 OCB OJ 0N
OCH3 34 H3CLadl ON(OH3 0 N~ ~~I(%H3N CH3 d

ON CH3 OO CH3 6CF3 5 6 (30 WO 2006/ 0Q16
PCT/ us2006¢I g06287

N~ “CHj
o]
'oH3

CHg

O’ H30’
1 2
CHs HsC
b
O. N@ Oa N
@?j ° @jﬁ o
P ) O.
N”"‘CHg N”“CHg ~"CHy
N/) O'CHG
3 4
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BCONONI~ I~
6H3 7 8

N""CHBCN'CH3 oo I-~
rcH3 (CH3 O N O N cl
wOR@689164 0 9 10 H3CL H3CL O N (~ CF3 O N OCrGr/USmio6/e06287
N"CH3 N"CH3 OO0 OCH3 I
NOC HCN C?N"CH N

O~ 0 (CH3
N'CH3 N CH3 OvCH3

.CH3 O 11 12 CH3 cl
LCH3 0 H3C CH3 N CH3 O-xl

COOH 0 O 13 CH3 31 WO 2006/ 091674 PCT/ US2006/ 006287

14 H3C1 (CH3

D

C :N: “CH,

° 0
0 Q
CHa CH3
7 8
rCH3 l/CHS
B SN DSt
N7 "“CH, N““CH,
L. L
O_CH O._CH
O/\/Y NS 3 OW ~ 3
0 o}
9 10
HaC, HsC
@% ° @% :
N"""CH, N "’CH,
g “Q
o-CHa oCHa
11 12
CH
8 cl
O N
L 3
cl HsG, NL
N7 “CH, CHg
o HsC CHsg N "CHa
0~ cooH 0
Q
13 EHg
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ON) ONCH3 A N,OB3CH3 NCH3 OO.CH3 OO
"-/"COOH 15 16 H3C1 OH3 XONO2 ( o4O N 'CH3 N "CH 3
wWa@btodeGH3 O 3 O-N 17 18 CH3 H3C N O N CC/uB06/006287
"CHBN'CH3/ OO OY, COOHI1 i CH3 19 20 32 WO
2006/ 091674 PCT/ US2006/ 006287 H A O N H3C ON CH3

~~ N'CH3 Cl ON'CH3 oH3 | OCH3 21 22 rCH3 CH3 O
N
14
HaC. CHg
OsN o) r!l/
(:PSO\(C% @5\\©\Cl
N7 ""CH, CH, N7 “CHj
o o
oCHa 0"~""CcooH
15 16
HaC\| CHg
0] N\©\ O~__N
o e ok
N~ ’CH, N""CHy
0
07 ¥ y—cH
o-CHs oo
17 18
rCHS HgC
vobe O
N” “‘CH, N”CHy
o o
0"\~ COOH oCHa
19 20
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0 N acl Cl , N "CH3

(CH3 H3C ONVCH3 ONGC C N'CH3 N CH3

WOR@bIBIGHE 25 26 |
"CH3 NCH3 O

30 OaNQ
CH3 (CH3 0 N/

I
(~00ONH£2 CH3 0 33 W 2006/

O CH3 H3C. 23 24

0
Ol ~0
I G ON
091674

PCT/ US2006/ 006287 27 28 0 NN CH3 (CH3 CH3 O N tLO,
ON'CH3 1/ OIAN OCH3 OCH3 29 30 CH3

@
cl
'CHS
'CH3
‘?
CH3 O'CH3
21 22
CHg
e BQe!
o Tehe
N”""CH, o
P OaCHg HSC,O
23 24
CH
HsC .
3 " (0] NVCH(;
0 N\@CI
Cehe o
N”*/CHj 04\@
oChs CHa
25 26
CHg CH
r e
O N OsN
b - Soba
N7 "CH, N”~CHg
0 O
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33

I
PCX/USIN06/006287




CH3 NON N'CH3Cd ON,CH3/ O~~-NH2 O~ \ 0 OH
3132 (OB 1 CH3 NI\ ON~\ v 'Cl NI N.'CH3 CH3
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N'"CH3 Ol CH3 Ol CH3
N "CH3 0 CH3
es,
cussed above, the present
that are useful as

s conpounds of the

for treating (therapeutically or

with an inflammatory

tions. Conpounds of the

i nvention can al so be used t
di sorders @t all ergic cond
cells, hils, and basqg
[ ct of the preg
CEut]i cal I'§ acceptabl e
prOV|de N"\gter ei n t hese cong
the co as QQ§cr|bed
conpri se Pcally
adj uvant or vehicleg, "I'n cert
composi tions optlonally furt
addi tional th&r apeutic ager

PCT/ US2006/ 006287 [0093] It

that certain of the conpoung

fron f~ f or
—H-ee—+0+rmh+6+

trod

o treat inflanmmtory
ti ons nedi at&d by Th2
phils. [ cordingly,
sent inye

conpo (tlo s aré&
osi ti on8” ownferi se any of
her ei n, QﬁaﬁgﬁEIOQ@Lly
acceptable 6 COOH
ain embodi ments, ghese
her conprise one or nore
ts. 60 WO 20064091674

will also be appreciated
s of present invention can

t or—\where

Aot =Y
CAT SU 1T | R e ¢

appropriate, as a pharmaceut

nphnt
CTTLTIeT

ically acceptgbl e

derivative th% eof. Accordijng to the pﬂésent

i nventi on, afp armaceut i cal ljy accept ab e;.\:cvat ive

i ncl udes, Bn? not limted to, p sdtNceal |y
accepta odrugs, salts, |esters .% of such
esters, ot her adduct _or derlv- i Ve® whi ch upon

M0 a pati ent
ctly or indi
NoElth her ei n,

admi ni strat) o
provi di ngP
ot herw se de

thereof. [0094
"phar maceut i isﬁ I

As used here¢in,
y acceptable¢ salt”

or a netabollte orcHs esi due
the term
refers18o t hose

salts which are, within the scope of sound nedica
judgenment, suitable for use|in contact with the
tissues of
CH CH
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humans and | ower ani mals wi thout undue toxicity,

irritation, allergic response and the like, and are
wWeomipyss ate with a reasonabl e benefit/risk re€T/wS2006/006287
Phar maceutical ly acceptable salts are well known in
the art. For exanple, S. M Berge et al., describe
phar maceutically acceptable salts in detail in J.
Phar maceuti cal Sciences, 1977, 66, 1-19, incorporated
herein by reference. Pharmaceutically acceptable
salts of the conpounds of this invention include those
derived from suitable i norganic and organic acids and
bases. Exanpl es of pharmacedtically accepi¥bl e
nontoxic acid addition salts are salts of an amno
group formed with inorganic |acids such as hydrochloric
acid, hydrobromi c acid, phaosphoric acid, sulffuric

acid and perchloric acid or |with organi g™aci ds such as
acetic acid, -8%alic acid, raleic aciagN t aric acid,
C

citric acbg,N cinic acid or mal onjic Qr by using
ot her met hdds ed in the art sucf gs jon eXchange.

O her p makcelti®al ly acceptable S ‘icAc] ude

adi pat e, alNgi“omt e, ascorbatle, aspar CHs
benzenesuk e, benzoate, |bisulfate, é COOH
butyrate, ca ref,e, canphorsul fonate, ci

cycl opent anepr opi onat e, di gliuconat e, dodecylsuﬁ?ate
et hanesul fon#tle, formate, flumarate, gl ucodpeptonate,
gl ycer ophosphat e, gl uconate,; hem sul fate, heptanoate,
hexanoat e, hydroi odi de, 2-hydroxy-ethanesul f onat e,

ht A laurvl—sul fate
T DA S5

mal at e, naI@gte mal onat e, | met hanesul f gpat e,

2- naphtgal,\h/enesul fonate, nicotinate, ni tfr afe ol eat e,
oxalate[?bé{ﬁitate, panoat ¢, pectl sulfate
3-ph op|onate phosphat e, ate

pr opi stearate, suc0|nate tartrate,

thlocya t- toluenesulfo1ate unde aﬁﬁate val erate
salts, no é%OH Sal ts|derived a7
bases i ncl on metal , {al kaline e

ammoni um and N+(Cts 4al kyl )4 salts. This inventdHon

al so enV|S|2@ t he quaternization of any basic
nitrogen-co i ni ng groups |of the conpoulds discl osed
herein. Water or oil-soluble or dispersable products
may be obtained by such quaternization.
Representative al kali or alkaline earth netal salts
|nclude S d%unl [ithium pptassium cald

magnesp d the like. Further phar eN
accepta Ieﬂts i ncl ude, when appro r| ont oXi C
q at

@rnary ammoni ym and a at o
for counterions such as ha hMQrOX|de
car boxy sulf te, phosphate, nitraga- | ower al kyl
sulfonate nd_ar F sul fonate. [0095] As ri bed

above, the th i cal | yj acceptabl e co tions of
the present inventlion additionally conprise”a
pharmaceuti cakly acceptabl e| carrier, adjuggnt, or
vehi cl e, which, as wused herein, includes any and al
solvents, diluents, or other liquid vehicle,
dispersion or suspension 61 WD 2006/ 091674

PCT/ US2006/ 006287 ai ds, surface active agents,

i sotoni ¢ agents, thickening or emulsifying agents,
preservatives, solid binders, lubricants and the
like, as suited to the particul ar dosage form desired.
Remi ngton's Pharnaceutical Sciences, Sixteenth
Edition, EE W Martin (Mack Publishing Co., Easton,
Pa., 1980) discloses various carriers used in
formul ati ng pharmaceuti cal I5S§ acceptabl e conpositions
and known techniques for the preparation thereof.
Except insofar as any conventional carrier mediumis




i nconpatible with the conmpounds of the invention, such

as by produci ng any undesirabl e biological effect or
wordvenmese interacting in a del eterious nmannerP@i/UR20861906287

ot her conponent (s) of the pharmaceutically acceptable

conposition, its use is contenplated to be within the

scope of this invention. Sone exanples of materials

whi ch can serve as pharnmaceutically acceptable

carriers include, but are not limted to, ion

exchangers, alumna, alumnumstearate, |ecithin,

serun1prote| , such as hunman serum al bum n, buffer
subst ances s ch as phosphat gs, gl ycine, SOFB%C aci d,
or potass? bate, partijal glyceri desgm Ires of

saturate |e fatty agi ds, water -alw or
el ectro es suclt as prot ami ne sul fa

hydr ogen™p sﬁﬁate pot assi ym hydr oge ogmmate,
sodlun1chl 2|nc sal ts,| col | oi dal g
magnesi um tri a; e, polyvinyl pyrroli do

pol yacryl at es, maxes
ponethyIenelﬁblyoxypropylere-block pol ynmass, wool
fat, sugars such as |actosg, glucose and sucrose;
starches such as corn starch and potato starch;

certutoseand—Tts—dert+vativyes—stch—as—sodium

car boxynet by, cel | ul ose, ethyl cellul ose cel | ul ose
acet at g ered tragacantih; malt; ggl in; talc;
exci pi enys é%ﬁh as cocoa butjter and supgosfitgry waxes;
oils anut oil, cqgttonsee downer

oi | ; olive 0|I corn oil &%bean Oi

glycols Fa ropylene gl ycol or erne
gl ycol ; O @ S §\ as ethyll oleate an oI aur at e;
agar ; buff- [ Atis such as nmagnesi umMyyr oxHsde

and alun1nun1hydr de; al gilnic acid; pyrogeR-free
water; isotppc saline; Rnger's solutlogm)ethyl
alcohol, and phosphate buffer solutions, as well as

ot her non- toxic conpatible|lubricants such as sodi um
lauryl sulfate and nagnesi um stearate, as well as
coloring agents, releasing|agents, coating agents,
sweet eni ngf 'l avoring and perfuni ng age

preserv%»' and antioxidants can &

present in

the cogp according o the t he

for [d%g I n anot her as netﬁbd for
the treafnmerts of an i nfl ammat ory di €Cdr a di sease
wth a ame,ory conponent is podwagd cepprising
adm ni ster ¢dacti ve amount of a dooor a

phar maceuti cal composition fhereof to a subjeeh,in
need thereof. Conpounds and| conpositions of t he

i nvention arlinhibitors of |CRTH2, and thea®, w thout
wi shing to be bound by any |particular theory, the
conmpounds and conp05|t|ons are particularly useful for
treatingor—tessenng—the—severtty—of g-sease

condi tion, ® disorder wher¢ activation @1 one or nore

of CRTHZ, u rii%; (including PP activi ) Th2 cells,

)
a—6G+H-S€eaSe;

eosi nophfl s nd/ or basophils is i ca in the
di se aion, or disorder. a tion of
one %@f CRTH2, PGAD2 (inclu 'o@.Ct ivity),

Th2 cells e@5|nophlls and/ or basophi
i npl i cat -@ a_pdryj.cul ar disease, @
di sorder, the™ drsease, congdition, or

al so be referredC'Jtso as a "CRTH2- nedl at ed di se@se" or

a1
di-sease—syrptom—Accordi-ngly—in

present invention provides a nethod for treating or

62 WD 2006/ 091674 PCT/ US2006/ 006287 | essening the
severity of a disease, condbPtion, or disorder where
activation of one or nore of CRTH2, PGD2 (including
DP activity), Th2 cells, eosinophils, and/or basophils
is inplicated in the di sease




state. [0097] In certain enbodi nents of the present
invention an "effective anount" of the conpound or
w@b@smeeseut i cal |y acceptabl e conposition i s theCT/ERIN61006287
effective for treating an inflamuatory disease or
di sease with an inflammatory conponent. |In other
enbodi nents, an "effective anount"” of a conpound is
an amount which inhibits binding of PGD2 to its
receptor CRTH2 and thereby inhibits one or nore
processes nediated by the binding in a subject, for
exanple the release of prainflammtory nedi ators. An
"effective aflnt" of a congound can achi é¥ a desired
therapeutic and/or prophyl dctic effect, such as an
amount which results in the |prevention of or a
decrease in the synptons agsociated with an
i nfl amrat o di sease or a dijsease nedla%éﬂ by one or
nor e of o.CR PGD2 (including DP aciiNity), Th2

cells, e siﬂﬁihlls and basqgphils. [O00P8]\_An one
enbo nh, &li nf I anmat ory di sea SYyan allergic
condi R dganpl es of allegrgic cowdi 'Qﬂ§ for whi ch

the dis »o4cd conpQunds, phdrnaceutl §itions
and met are. helieved tg be partlcul {1&§$Ive
i ncl ude atoplc der Ftis, allergic rh|n|t|

rheumatoid arthritid, chronic obstructive pulﬁbnary
di sorder (CORfg), COPD exacernbations, or ahjergic
asthma. Other allergic conditions i ncl ude system c
anaphyl axis or hypersensitiyity responses, drug

allergies (e g to penicilllin, cephal osporins),

i nsect sti al l ergies and dermat oses such as

der mat id 4 czemm, atopic |dermatitis, allergic
contacgt fger itis and urtic¢aria. [0099] Exanples of
di seé ith & inflammtony conponent for which the
di scl'ssed” “aegnpounds, pharmaceutical conposition and
met hodgy elleg@d to be particularly effective

i ncl ude thrlitis, in | ammat ory bowel di sease

[e.g., such ag u ﬁpgﬁlve colitis, Crohn's disease,
ileitis, Celiac disease, n ntroplcal Spr ue,
enteritis, empyeropathy associated with seronegative
arthropathies, m croscopi c{or collagenous colitis,
eosi nophilic gastroenteriti$, or pouchitis resulting
: i | —anastonpsis] and
di sorders of the skin [e.g., psoriasis, erythems,
pruritis, and acne]. [00100] Many aut oi mmune di seases
[08P@lo hav@waﬁ%hmﬂbannmm@%wuﬁmﬁmonent Exanpl es i ncl ude
[Oﬁyi]t ' pAglésg%s?egl\o/?fbsc’)% tg'é/ 8rese]ne mC\)/ﬁIg 8? Spa?evr %P:gxglggungs ﬁlat are useful as
infy m@flﬂlﬁlﬂﬂpﬂﬁl thuSS?OlarmndytOiﬁéle inrveyion iatei udefsl, forattebidrigrimmeeutically or
prblkh)_{/fa@clcﬁllhl) 'dﬁ@rd§§ REeln ﬁﬂ%%? gon%geng Erﬂlfaﬁlexrggjchﬁgtioﬁp S(f‘ompounds of

hélnclu ing allograft rejection or ra t-versus _
thy frygnige pan aﬁ?ebeu Lﬁ‘rdl QrisraitipffanmeiRhdiprsdrs @ allpreis sonditions mediated by
TldlcsmdaemSphﬁls aitabpuidd to be nmediated, at least in

eases characterlzed by
[oﬂéi ur f ués{“’gﬁlgng}b %i’ﬁ‘ef ﬁ%PF“é e oP SR HEMN tPh%fﬁla%eu'il%ﬂy acceptable
cotuebslt@uede ptoeidk wherein ﬂie&ad:,omﬁ(tsniomtnph@ aﬂﬁlbﬁ th@éb.mpbx}hds as described
T gg@ﬂg di ac i schem
he@ﬁle Egil' (?pk koqlﬁ) dllgé;% 4}1%8 e é{)aﬂ %Cﬁﬁpg%lie CB.HI& vant ({I‘ V%‘H@ dIn certain
emhodigeriariiese comragitipns qpeienatly furdsrecadipsier ctercs mc[r@@qmanal therapeutic
agedther di seases and conditions with an inflammuatory
conponent believed to be nediated by CRTH2 include
mastitis (mammary gland), vaginitis, chol ecystitis,
chol angitis or pericholangitis 63

60



WO 2006/ 091674 PCT/ US2006/ 006287 (bile duct and
surroundi ng tissue of the liver), chronic bronchitis,

w@ koo w76i nusitis, chronic inflanmmatory di seBEBESNG6/006287
the lung which result in interstitial fibrosis, such
as interstitial lung diseases (ILD) (e.g., idiopathic
pul nonary fibrosis, or |ILD associated with rheumatoid
arthritis, or other autoi mune conditions),
hypersensitivity pneunonitis, collagen diseases and
sarcoi dosis. Yet other diseases or conditions wth
(00981 amtavidralso bo mponietd hawdsitainofsthecoapeundad peesémd invention can exist in
ek @(ﬁ‘ﬁx%nﬁeaﬁﬁeﬁp {j'wﬂé}e taﬂ)roplﬁﬁg hag quhgllrrﬁlgéugélﬁg a&%{t%lendenvatlde thereof.

i ncl ude VaSCU|ItIS .Q0., hecrotlzin
ASGPEPE Endp tPregent &“"elvla@cauPhafm'§9ut1°f§1picﬁquia@ardPWb‘ﬁamﬂP@s but is not

hﬁﬁthﬁbqﬂx@{rﬂﬁ&un@llh &fc&ﬁ&%&i&lﬁl 8 salfs ee‘éfeﬁns(aﬁd & s@:‘ﬂ@stgfy Q2 h&y'o@aer adduct
|y 1S

o P P B A THREl T e e R bbbl shaep i direty or

1r[d@@:11®31] conpouad mcdfeemseaﬁsoehddcbdnemema metadbdité srvesiiué BBreof.

[Wﬂ)" d%% 11@30”?%&6'%0 Qhe t‘t( %&nhc%%wal?ﬁ ace ff*ptabﬁ: s%iﬁ,prg%ﬁ Cfg 6lfose salts which

adm ni stering AR of
agge Fyishin thef SGPFme aoynd (rmd@algumetrs, suttibdy fofiseais odmaat miithelgh tissues of

hblﬂin@ it lotver ARinS WD Bfoht dn@ueﬂ@ﬁgty!: Qﬁﬁtﬁ)‘ﬁf alleig%oré% Ghse & mﬁthe hke and are
ounds gnd conposi tions, accord i n

CTRBOTHEE Bt * FRBrILY bCna it EaeHRa b eeRp bl as@nvyell known
iratte i tFoaad mplays. erLHeQle aladéﬁbxrbeqihﬁrﬁfadte@fbaﬂf hREdbIeaaltsQh detail in J.

P”z&r%ggebznc%l %’nzfzhcesn fﬁ’ym@bt olr }I9 m seas elglglif:r% :bpl %%fe?cer IPS?.Hnaceutlcally

act anount q t
aggepiibdeclty @ thes?@hp@eﬂs of d@ﬂpemﬁlqmgn@rde ttoee depedlifes) suge, inorganic and
o@ﬁlﬂc SEREAbastQ BRAbHIQDE ‘flﬁarﬁl&@uﬁm a%g'éptablts hrﬁm&)?ﬁf %Elh %\Xdlt@&cn salts are

2& infection, the particular agent, It

AT 1 EPPALToR fo“&?ﬁidm%’é‘o’igi‘%amdf HéChc?é A 9@&1%10 @?ld 1 ltydrobromic acid,
phasphend adid) salfiic rmhefaﬁd ﬁzb&hYoriE QEiAeE a4t drdafic dO&AEEn é’srklc&tlc acid, oxalic

a%cp rnmelcoarclflﬁ %%’taer)lg ar01ec1S %1{{] 15 4° f]%‘?fé{lﬁco chcﬁ iy m#‘g]ﬂcl;ﬂ%ldg]@%é élélag other methods
ugee rnéhemrfrseqiheqs g)nttmphangf@tlgqr Oldringcedicaltyragteptabin bdits mfludegp@iphte, alginate,
as@&gi’c@prab;ﬁﬁﬁef %nztextb@ulﬁ%é e%E%zEaQe b%lsfll'f gé’it %St‘atel o rzlt\lr %dgmphorate

erst ood, however,
cap Orbi nﬁgat%nwclemﬁ*ﬁa@mwoaﬁ@ gigluggaaiep ﬂ@sz@mﬁ%ate cthanesulfonate,

foirAt€ Mikrh204ie \glulctl)heﬂena&e gw&ﬁﬁh&‘yhateh Qlu@fnﬁt@ rh@inﬁﬁlfa@h M«ﬁita‘ﬁbz@éq hexanoate,

e scope of
h})gﬁoé(!(}:l#i a df(*xgc ane%ulfaga eli]z‘ctgglelixater gFtatlgﬂgllgﬁ% rletulry& 84 g‘fe malate, maleate,
mplanatee methepresgfogatei %mphﬁuhld:nedﬁpared nigpigmteanitae, @taye, kalate, palmitate,

pzfnﬁﬁ&q{ealﬂaﬁ ﬁé&q.fﬁglﬁdﬂ (ﬁ)%%g rph s?h:ﬂfg tp¥cfa?ea£>f%%atgggoéﬁon e, stearate

Severlt Sor e ac
Su&%% & tee Wﬁ{agy@d)cyatnﬁ% pgt@]é%qeq;qlf@naée@ ﬁ?j&gﬁnpé}t@ ﬁalereﬁplﬂt;y@d the like.
Sdith eerbrgrefrorb @byopyigt Qﬂés. 1an1&1@ anal mb@adikdine §aﬁ?§ R adhin€iu® find N*(C,.
adm ni strat route of

b R PRE b i e G Rl ol g P st i erours
ofdbmmmmdldeduml@yb@;cem Néutegl ar cit-sobibleai dtsﬁt&abl‘é bﬁ)ﬂﬂid@ﬁdy, be obtained by
sulli ld%erﬁi%a%gn ' I@ep&@émlu%a%lkﬁp dIo Elkzﬁgé %gﬂfg}d%n la a ts mCPude s?dlum lithium,

speci fic conpound TP
PIGSHR CRIpiUEhBagResine 4nd the I, Furthes pb@mmeutpalﬂy Q?Fﬁpfable adts inslade, when

apbﬁ;bﬁzltd] ndMRARS a@Modith M@haternapf %ﬁr@ﬁoﬂﬁhﬁ’ Ad "BRR! cati A9 dformed using

The pharmaceuti cal
S e R §araf¥xy{aw, R T fryentky sufonae
anddryl sulfetagr ed to hunmans and other aninmals orally,
t al nt.er a intracistern

(0B85 AT BRGNS b onb SRR SR camppiipws opghe presen
lnﬁ@mveadémor@ilmqmmga phermadeutgrdly acchpiahéd dayrier, adgjueant, or &hicley which, as
usBBSRdin, $RNAYs an§hnd FNB1vkdK glluGQEP&ra)q}epgqeuQPVehllaﬁ, (ﬁs%\ér%{oh 8% suspension

of the infection bei ng treated certain

enbodi nents, the conpounds of the invention may be

adninistered orally or parehnterally at dosage |evels

of about 0.01 ng/kg to about 50 ng/ kg and preferably

fromabout 1 ng/kg to about 25 ng/ kg, of subject body




wei ght per day, one or nore tines a day, to obtain the
desired therapeutic effect. 64 WO 2006/ 091674

wWEAN6BBRO6/ 006287 [00106] Liquid dosage for nBCT/U82006/006287
oral admi nistration include, but are not limted to,
pharmaceutically acceptabl e enul si ons, m croenul si ons,
sol utions, suspensions, syrups and elixirs. In
addition to the active conpounds, the |iquid dosage
forms may contain inert diluents commonly used in the
art such as, for exanple, water or other solvents,
aifs| evfage) @F‘Yﬁga@’@té risafonignatemmibichiefing s emulgfyingsagered, hvydservatxves solid

a8 Ribricahi§ ORE ARY llk@lag Q[ﬁ%’d 110 ettnb Yhet G RRORE %orrrf3 tﬁ&?ﬂad Remington’s
3cet at e, benzyl al cohol , benzyl "benzoate

et ST e 4ol it R R MishineEh. Bis. Pa. 1950
disclasep a&tfirfoue bdn&tﬁs used tnt foMReAa pl@frﬂ!délﬂ&ﬂlﬂy acce &con@@BEifldns and known

esa
t clhx% ¥L§eﬁ fgr iy u[?.r?parag?n e rggE[xcepL r?syféu? ﬁ%// |a1éyn éoraF%PﬂI é:armg]h (Snedlum is
nﬁcampatlbhowm tEBSQOSIPSundi OfStbﬁT byanden, sahds by pmbdiciag atyheidesirhible biological
eﬁ@&' cﬁieocthér\pl@é ttheran S délgﬁlo% %am%? r(plﬁlsh ent'tﬂgf co%?pgnent(s) of the

al so include a Huvants such as wetting a

PAHBRSHIbhacosRitles trsmeninn g ageieantemripet @rhenyithin the scope of this
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i o exa ect a ueou
(T OTARG TL TN T
SEgh QShlemim ommmanlbungs,i hudfess sibbtadske swth sapq:thssplmgeso glyvied, tsod acid, or
pBESRES s, pwﬁpgft@h&bgm&gﬁé}t oF sa-[xtfh‘?eds$ g&&ﬂl difD) a%%g e\pitéer salts or

Ereparatlon st erl e 1N e SO
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SO Se viafks ORI S h oFBIEYEY WL fatyspgaps, such as
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A8 Vel Qfn ad P)d@lqgéah)'o 31% (%[11!111)5% e[tlyl %?lqloge Anﬁ cell%ﬁoge %cgetate powdered

conventl ona as a or suspen
trﬁ@a%nﬂhfnah:ogelapm %lcm}elp@% sugh s mca"nblllt‘fet sndchupriopitoryt kel evils such as
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corticosteroids, antihistam nes, antiallergic agents,
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conpounds were purified by flash chromatography using
one of the followng instrunents: 1. Biotage
wd2ohamsed Quad UV Fl ash Col | ector equi pped w POT/EHSIQN&N6287
1 Punp Mbdule and the Quad 12/25 Cartridge nodule. 2.
Bi ot age 12-channel Quad UV Fl ash Col | ect or equi pped
wth a Quad 3 Punp Mddule and a Quad 3 Cartridge
nodul e. 3. 1SCO conbi -flash chromat ography i nstrunent.
LC/ MS spectra were obtained using a McroMass Platform
LC (Phenonmenx C18 columm, 5 mcron, 50x4.6 m
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ot her wi se not ed. 006/ 091
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agdats sAch] asOpa@ffin, |f) @ngndWacbﬂerétg); ,sudBckls Quaterdmdrddmmonivia dompédunds, g)
V\Qti'ﬁg 'Eée'ﬁ&/lsuchwg,pfor 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 pharmaceutical 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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A-2 A-3 [00124] A round bottom flask with magnetic
stirrer was charged with (2-nitro-phenyl)-acetic acid
W@ 1@6091g74 55. 0 nmol ) and net hanol (70 nl) undePCEIS2006/006287
argon at nosphere. To the resulting yellow solution at
roomtenperature was added thionyl chloride (12.1 ni,
166 mmmol ) dropw se via addition funnel (Note:
Reaction is very exothermic). The resulting reaction
m xture was stirred at room tenperature for 12-18
hours and concentrated in vacuo to afford 13.3 g of
releagel dhe( aetipg ingrsdightéshwhly - omprefeientialyi o areerttyl pars b theaistedtinal tract,

REAGEL 1Pk delaydd] RanhBt Efdrrﬁ'ahes W?%mb@@q Qbrﬁﬁgﬁlb thfd can, be used include
th

subsequent reactions. ree-neck roun
PBBP]F%‘iﬁ“Pﬁtaé‘Q%aW‘t’ﬁPfesﬂagnetl C stl rrer was char ged W|th

[001l;ld]3 (ﬁosﬁgetfds&:s fdhspnyl ar-tﬁﬁsa&ﬂgﬁl a”a?hrﬂsugig&nflafla cglg Sihd 6f/thi€ Shvention
roonat e

otassiumc
%IIP(?F j)mtnfgts %t e%ns lﬁtl%ogeg) POWIPrS SHB?%§§PH§YF;’ }ng'ﬁ?népeor patches. The
aftfve 8&@payynt usmdmlxedmnchr goie @hditsp héth @.phakMadetiealfyl z&S&ptaE@%amer and

%ge%gedgxr (%Ergzgilv%] rdr Ib§f Q‘F z%trﬂng)be %egldltred Sphq}]lai(t u(rf]pem gt%tn ear grops and eye

one our. I ON" Was
dep slecde cowprerl¢tal Sbeivg withip. e srond ) thisdnvertons Additidnaly, the present

iSehtioh @&t@ﬁpla?& te dd@&efaneﬁﬁﬁﬁﬂpatcﬁés whieGhvb gl 5&}ed acil;)laﬁage of providing
N Jas cooled to roomtenperature and tered

DRI G ©ah S Sk frseterigims on by Apes hgssolving or

dwpems:eg]the abrep:bund’lln\tm:p.tﬁpet enedifith Omtdo@tl(ﬁﬂen@nﬂécrs €20 WB8 be used to increase

L&rdfa[ile cP o{nrdl a%?o 4 f8 4 aThe raaf% an %e rIraﬁe gb Q [111 viding a rate
i 7 ohu SRR AT

0-40% et acet a xanes €l uent yie
C%rftm@mg zlembrﬁrre@r bah@vpyisylg ﬂw@mpouprblmaaﬂm@ nggixer pat hy |
[601 ST 4 -a1sb 0L %ﬁi ecfitell Oﬁ{ﬂd e 050#35‘&&& %ﬁ(lf p\ﬁ’.l:lrmceutlcally acceptable

mag netic stirrer was charg
C%mlzozm?ﬂSt Ploth RERSPE invantioR oran e rapRyPd it eorebinpiieth fHeragisy, ethat is, the

céipotdds nd pBardhadatihl)y @Bfg)ta?gérby)ﬂlb&uﬁnsﬁédﬂ%@dm(n%%ré@ﬂ-&oncuﬁ@nsﬂy with,
um on carbaqgn
P B BB 6 TR AR Br b TIeP i 4 QT oRpcedares. The
pertem p@mbmagoruvfd@errapaes et oyes ogasceatres) syHneloy if bad»ﬂahmnan regimen
t
wﬁlpfaké-gft(ggccmyE $3Jﬂ3ﬁré %}ﬁ degmzd\@%§ gdtxﬁg g{dﬁﬁj tphotcgfu%y gnd fe desired

celite a
“@faﬁ%vﬁb pifectrty e e@%%&cvﬂi plpg W@gmwrtbat the hreeapies praplexsd imay achieve

a\dagd® eﬁf@t adr frir sﬂma ﬂls@xﬁér' (\Ml} | ekﬁn;ﬂep |aﬁ7 rnﬁfgntﬁg |cJ)rtﬁ!pouH-ci']in§y be administered
Ste

- cOr Clhl‘l‘elnh 1& :gl{)téxgr ag(ﬁ]é &sgﬂ é Stieatt % %7{118 filaorger% ar téeycﬁiay aghleve déferent effects
(ecg- S}mﬂmheftahy hdvarsQsicte)- Aetsedilwydir, oddipivngl dieraparid agents which are normally

a(ﬁﬁfllptgl)éa 'td t?ea@&'pgevgﬁ ta%wl?% ﬁ?s%zg?sor? ngglo% %ﬁslgllagsq as( /%R%Bte for the
d%%?@%@m mﬁes%oa/ 006287 2.10 - 2.18 (1H, m,
[®186] - For &@nﬁlé‘- I'cl(>r11}'5@unds?bf Gt nﬁv%h'llon%)m al?b I%Aadx(nilnli'slterﬁq)l corgong’aaon with
ST R o N o
cqr@@di28ids, Sotiiesveniies Qntitlergic agents, AvnubdsufPresédeagents (d g.,LdyEbbporin A,
FI((-%%, 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.

67



/| CF3 MN MeOH THF Me i Pr2Net, CH2CI2 "M HO | \ A-3

A—4CF3EtEtC]—INNOyN\\HICI \'1 VN1 d
WOROMBIBDC! , pyridine N"Me Ol \ 0 O CF3 CF3PCHBS2006/806287

6 A-6 [00129]

()-trans-2-Methyl -1-(4-trifluoronethyl-benzoyl)-1, 2,3,

4-t etrahydro-qui noli ne-4- carboxylic acid

(4-chl oro- phenyl ) -ethyl -am de (6) [00130] A round

bottom flask with magnetic stirrer was charged with

cis-2-methyl-1, 2, 3, 4-

[0Q18H hykhe compaunds| df s #verdioh ox yharoacaticaly metepiable eshymsitions thereof

dga?sﬁsonge 1r1%orgc]ratMt3 cbnﬁpcﬂﬁ&ﬁyk? r&@anﬁgllﬁ)j@hrgﬁle( §1e<9 Qal d@%%ﬂs such as

under an argon at nosphnere Into I ONn was
PRosthEses, |aﬁlélelalrf@tvmf wasaéﬁzgé%qu SERISER] epéheterspAgrordingly, the @sent invention,

imamther padt, Mclideia SRPEsARY lf(ﬁ‘tcbéﬁh@ﬁﬂ ldnhbld Gevide. cofpr@thg a compound

fm)r)ierg vreac:tdonv\g h I iti room t enperature
S5erb R & ISR BRIV g O AR E heren, and 2
cargprasuiitbdy for fcomting baid cumﬂ:hmbm degica Is atxllu madiiefl aspeel] thenpresent invention

LAY FonRBano s Dyt ol ombhih S5 o ol o g prsen
“r"é%*l?P £5 @?@Cf@?%mfélylab%ﬂéfanﬁﬂsd@@e ardsstlesdhsseqvaesdim dndw ¢arier suitable for
cbtih@ididhpkntdfle deied., dried over magnesium sul fate, and
é‘@%fr ed. The filtrate was concentrated in vacuo to

[ therpaspaghyf the dpvgpfion(felaigs e hibitimy CRIEZ gty jag biological

spupild bt @cbaténd Fhicts hebd oomlrBE aphiyistérdQ %0 @8 PitlenR G lcattRting said

lctog AR i SRl Bk vy rompanion ppperisg s sopmgpnd. he
terrg Miiglpgicad sAmplst . ap msed herejp riydidyd, ivhaatkiitatiet, el culbgtsarr extgictathereof;
bfoﬁd’le'd‘}ﬁ&té?{aﬁﬂ)ta%@h Fin Q%%Qmﬁgor e?t?a@s theLeth :!'il:l)’d]'dl%()% gaﬁ%n gnne feces semen,

bottom flask with magnetic stirrer was charge
te&ﬁs orgthﬁréioiipsliilmqls 0( glg(tractg thereof. g

[(1(1120] u WMBYCR’H%ZCQM{y)m dbidlogic 'satng)tlé YA Br 9%1@19 :of ﬂl@poses that

car ox ester

mie K, ?{o?f&}“ﬁ %i@“ yﬁlﬁsles of uch ﬁféfPPSéggflP%bm naula@&dép blood
trsr@fusmm @rgamﬁadspladnatlumercmp@ﬁne@]stbﬁige anf bidlogdchl ApE.) | N
water (10 nmL), followed by nmethanol (10 nmi). The
reaction was stirred at room tenperature for 18-20
hours under an argon atnosphere. The reaction was
transferred to a separatory funnel and the pH
adjusted to 2 via addition of 1N hydrochloric acid.
The m xture was extracted with ethyl acetate (3 x 35
m.) and the conbi ned extracti ons were washed with
brine (1 x 50 nL), dried 71 WD 2006/091674

PCT/ US2006/ 006287 over nagnesi um sul fate, and
filtered. The filtrate was concentrated in vacuo to
yield 2-nmethyl-I-(4-
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trifluoronethyl-benzoyl)-1, 2,3, 4-tetrahydro-qui noline-
4-carboxylic acid (m xture of cis and trans isoners)

w@gooanwif - white solid (912 ng, 97% . The m xtPCEBUSES6/006287
used without purification in subsequent reactions.
[00132] A round bottomflask with magnetic stirrer was
charged with 2-nethyl-1-(4-
trifluoronethyl-benzoyl)-1, 2,3, 4-tetrahydro-quinoline-
4-carboxylic acid (886 ng, 2.44 mol) in anhydrous
pyridine (25.0 nL). To the reaction was added

N- et hyl - p- chl or oani EXRPERIMENZAD PROCEDURES mmol ),
[ﬁ@ijl?we(gel}ayal Emeaétf%gs?’m@vmg aHSS%IaJqu'IB Irgaﬁengll}ger{l;? ?I?Itmeg uil'c}é’ra a nitrogen

stirred roomtenperature un
rpspheg. Zb‘amﬁa ere Uidens raseivad; fepm spesnepse ﬁl@uhqrsmwsaotner\mse noted. 'H

NWVIK tdeita GyveRd red¥ade ubiBg the Qirlgk%pUltHEHlel@B@b 58 CT L ST ) equlpped with
th ak (3 x 35 The caonbi ned extraction
it mBEREEAp e s Tl Yo g0 s Tyt ouliprmediates and ina
crmgcme@ were qutifialt By, flesh dehfdnlatogragte). usTﬂgeorfel oft ﬂléltfﬁlo‘vt\l&ﬁg instruments: 1.
é%%%ghﬁx%teleauad v ﬁﬁ% oll%ctora{qugéag \9 &’"‘3 1 q\goc}%ﬂe ang the Quad

due was r OITH
leﬁé)@&ﬁ@ge ,moéqtlhy{ Bl@@@:@t 13tchinnel Quad é]lVdF]ash Collector equlpped with a Quad 3

Flnp IMRINB -2ad ARIuBY b dartdidbe tkdafib U @ I Rt J&M‘lh)l-@i@ﬁ] %}‘;}Xllnatogl'ap‘l?xy Frstrument.
trah dro- qui nol | ne-4- carboxylic acid

@\‘g ﬁﬁ’ea“f WHR 8‘%@‘1“’)‘1 s ¢ |MlafﬁM68é P(asfyg% LC {Rhengmeny Efcacymng 5 micron,

50xAPmenPequipbdd, with.aXRIsri 215 Bidhid Hakdl@4 Standbrdi4 /{18 conbidibhs are as follows:

2.49 - 2.58 (m 1H), 3.59 - 3.72 (m 1H), 3.77 - 3.90
m 2H). 5.03 - 5.14 (m_1H), 6.35 - 6.41 (m 1H),

16974 (wafr84 (m 2H),o%6p 89 HPl@O@EC(PﬁIhlp%i'LdleJt T%%etabz 25
(®mB tonfriftd - 7082 5.6 M Eon 2H), r A)
WoZAmﬁgﬂluﬁlMté&te [ 1@3] by EihE g?a!dlelr:;f ﬁﬂ%@iﬁ;eeco%\/g{s Qf%%wklch are:

Sebem .
S S i oy c%@’é N e
2Makae§4§l’r:é¥£?E G2 Ngo "M 30600 Mot oW O boH é% 400
ipe

°C) 10.0 3.00 0.0 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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A-8 7 A-9 72 WD 2006/ 091674 PCT/ US2006/ 006287
[ 00135]
W@ o0b/000884 | - (4- Met hoxy- benzoyl ) - 2- met hyl - 1, 2, 3PAF/UBL0&M6287
ydr o- qui nol i ne- 4-carboxylic acid benzyl -ethyl -am de
(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 nethyl ester
(5.42 g, 26 mol) in dichloronmethane (100 nlL) under
an argon atnosphere at roomtenperature. To the
[0¥231 | Hyntheds efdcHedis-RinkthydHl 23 dpetoqy ek qurloling-Mearbd:y1i8 acid methyl
68 nmol ), foll owed by p-anisoyl chloride (6.31 g,
37 mmol). The reaction was stirred at room
[PUFBEr Hichemee F or 18- 20 hours and poured into saturated
sodi um blcarbon ge (1000 nL), dllubﬁd @&drh1806
di chl or one % 0SPfAl)MeCHNd Vi godeaNsTor. The
resul ting ﬂlc Iayer Was SePq %ted washed Wi th
brine (1 x 100 nL), dried over nagne3|unp5u¥ﬁ@te and
filtered. The filtrate was conc®&htrated in vacuo to
afford an oily @esidue. Diethyl etgero&go n.) was
added to the reSigdue anmﬂgh@cresultlmg white solid was
col | ected yia OIIOH_LLEEEaLhD ford cis-1-
(4- met hox nzyl'\ﬁ 2- et hyl - 2 «£4 r ahydr o- qui nol
i ne-4-carboXyhoc acid nethyl ester 06.94 g, 789%.
[00137] A roupgd bottomflask with npgnetic stirrer was
charged with cis-1-(4-nmethoxy-benzoyl) -
2-nmet hyl -1, 2, 3, 4-t et rahydr o- qui nol i ne- 4- car boxylic
[01[1!24{] Mt fowld bOtde Flask it GhaBhnetiSstBreWR! charkdd ARTYA an‘agvﬁenyl)-acetlc acid

drof 70 To he reaction was ad
g} e PR RO i s o 5 o Bg et e ffing yellow
sqhaioe at 1O temp}rgtufeod'ah odded thhylylrﬂaloh&’mt 1 (24 166LmoliBpwise via addition
flﬁ‘lﬁéQth@n WRfonSk Iv xzeertﬁlérm[c l:ﬂle ge%ﬂ%%greac e f)gure ]\'A%E 2st(l)rred at room

Rours Under an’ ar at no feact!
teppgrAdedpr BdlSthouy 28d parateey i vraemﬁe lafferdd 3B fgeOfp‘Hude (2-nitro-phenyl)-

adtl éd:&trﬁéﬂh}ﬂ &stod atn dra@ Gttt TR nfdferid Nabiysad &lfe@dlyqﬁ %&s@]séngreactlons

%E 5] g’tﬁre was extracted with ethyl acetate

[ ? and PRENEE Mnh Befoadiash wth aﬁ&n%%ww@%ergw Vi crude (2-nitro-

pﬂ}:hylnﬁ:etﬁclacid Iﬁ@h}ﬂﬂeéter (W23 §7.0aMAs]), FREBREI bt B8l e, 3%01), 18-
cuo

[trat oncentrated in v
b R0 By vplatshnf ool e W0 G, PR POMST o P difelask ves
adﬁhfewpfioetfﬂp@@ aﬂédndsxbet ngktwyalsated htl 76 C€ dat oue Bous.UTé ihe reaction was added

cli‘lérbztcét@ﬁel 880 1, 4.8 BEM)) and the reaction stirzed 70 5C pnd
- met hoxy- henzoy ) 25 et Byl 20 20 (G h B oo A 3D bours.

Tl&ﬁ i ?Fgolzl W&Sdfoﬁgﬂ)ﬁ’ ML EmpErafEre Andr{iliqregs t@roggh gipad ofgehite. The resulting
filtmtangasi @aceRtSed( 2. akud to HBGQ .9.6hH NVRri16 GnddMBO) PRrificktiodlvia flash

cté(%sjettosé@p% (’10(—4@2;3’ ét@yﬁbgnc}etaie?—pﬁxgzﬁeségl éligeglg ?y?ﬁ’ldei %4)’4 ’ %o%gz(gznér,%’-pfgﬂy})-df-oxo—

e@tav@cacicenmlém(szm 6.95 (ddd, 1H), 7.11 (ddd 1H)

[0612(& iy otrghg bggaenzﬁ!f&( M?n%é]ﬁ S lé%@vfg %ﬁl— E,)e{i éx%tga o:p&llejnlyn—él—oxo—
Pe@FaP%ea%i 1@%?%9%@ K4- gaé? Hmapl) @nﬂ fglhydr@ls ttBanoh®D )nlx)vago the reaction was
adﬂbtﬁ ﬂ)@% Qféﬂadlnﬁh AR AN rC@QéfSth 0fgogl %y (v@%hm-a)nd £ @eagﬁdﬂpsu%d at room

) é ggg1de was added oxal

CI&IPﬁI‘%PI‘C I ef 3 0&5“ g5 a@yosmlere (:]?Qllogn)n%}%—zo hﬂx}g Jihe Eéﬁ@p &tgs filtered

thiveghasarpad df @ﬁﬂ@eﬂ&%&h@’M& tvadhed REh wAhd @Kandl. oY rcSmblﬁéa&lltrates were
t

coxgelnlrzg&{ n Q/lzc%g L oe[i}foy@z%n o%p\%: 1%%0]{0% C%Id q-glé ma%egdl Wag (5’Prll,lqefi dﬁl Isco flash

pressure an
sygrem {0 % etbyl hectatey h@@n@) t@rylle@rz @l ¢F1r2Q-maghyl-343 4Amioahydré-fuinoline-4-

calBBly it QM B @l QEd 88 while Il (6¥% ‘ﬁcf@l@ﬂ CDCl,
di |}208r op;e/l gtehylaamwne (1 uf_ m’m)la) lzﬁéﬁff’g)wéﬁs (15, d,

by

e
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et hyl - benzyl -am ne (71 ng, 77 uL, 0.523 mmol). The

m xture was shaken overnight at room tenperature.
wop@a/ogwnpl eti on, the reaction was dil uted w t PCEUR006/006287

acetate, washed with saturated sodium bicarbonate

(aqueous) and brine, dried over sodiumsulfate,

filtered and concentrated to afford the crude am de.

Purification by silica gel chromatography (el ution

with a hexane / ethyl acetate 73 WO 2006/ 091674

PCT/ US2006/ 006287 gradi ent) afforded pure

2(1)) - 280, Im) (3BArstdedidy.-eh Zb$H) 5).3. 91 Hydd), 15,52 (B, 4id), 6560 abi67 (1H,

iye ic acid benzyl -ethyl -am de

o @%gﬁ—inﬁ %%%%6%%3) 6: 0.98 (d, 3H), 1.13 (t,
[zﬂ-\)’z Gepera| Rrgeedurery | 2 52 (ddd, 1H), 3.62 - 3.92 (m
[&jﬁs]SngbmwS 13 (m 1H), 6.44 (d, 1H), 6.72 - 6.84
(m ,686-692(m1H) 7.19 - 7.23 (m 2H),
7.43 - 7. 540@Me4k|) 5 z: 443\@4@1) [00139]
()-trans-| - (4 Met hoxy oyl ) -2=zmet hyl MngggaT%B -tetrah
ydr o-quin ney 4- d
et hyl - ( 4- N-uee orffet®PHCoheny® ) wamigde (1) [ 00140]
()-trans-1- (4! Met hoxy-benzoyl ) - yl-1,2,3,4-tetrah
ydro- qui nol i pe- 4- carboxylic aci,
ethyl - (4-trifluoronethyl - phenyl)-am dé was rrade
fol |l ow n% general pipcedure B, stibstituti nq)

et hyl - PH 1 uor ot hy! - phenycf - f or \Q%
et hyl - -am ne. TecCru 2-
met hyl A- t et EmrhpyfHnd- ne 4- ca acid

ethyl -(4 i #f uor onet hyl - phenyl -am de was so at ed
as a mxpﬁr\@;&m s and transC?s Pur|
via HPLC vyi ()-trans-1-(4- rre msé

benzoyl ) - 2%fret hyI 1,2, 3, 4-t et r atfydr o- qui nol i né‘~54 car bo
xylic a(:| d ethyl-(4-trifluoronethyl-phenyl)- am de.

. CDC1 6: 0.9 d, 3 1.15 3 1.71 -
ropiagf" ( (n> i) ’%%ﬂyél <4-Tf&zromﬁ%khﬁn,m@:153%3,4@5%11%0%'1&11&4-
czﬁ‘bbxtha(ﬁ}BM-chErolﬂne(lm ethi)amife @/ (d, 1H), 6.74 - 6.91

[‘{?{?30] &ro&wﬁ%ot{orxbgis 1\1/1th magnetgc étlrreﬁ)was ?:harged \gll(t:{‘l cis- 2—methNF1 ,2,3.4-

tefryhyfijognigolinef4abdx ik bdidmythy) leery 5 56-nmc @ﬂyin}noﬂ imméthyldne 2h1&ide (8.00
m]’i) ﬂndelegr{ %&rﬁﬁtﬁoﬁaﬂ&go'mt? ﬁlezlrezgﬁé}lr Q%Kf édc4 g gromethyl -benzoyl chloride
(he®

| or o- pheny 2\1
(0@1 I{l} Y- mmpl apgy 2 %@IWWW}?H@HWW grgdp P.B% el hy Thejregztion was

stidred at ﬁ)bih&hmﬁhﬁnﬂ r N8120 MBurd- TEAFRAKY Wiaf trﬁféfeﬁed to a separatory funnel

o(ntalmnlg alsatura%d sog%urn)e bl%rbr%ﬂ%%qmt]f)ﬁg%aﬁg‘) rTEen dﬂute(l with metgylene chloride (15

roce
mll,) mitShmly pigemyslyacBeyksulting ougandielafepwas separated, washed with brine (1 x 20

mﬂ)’ tdlrlf!:df Av%&%ﬁ&‘u@éuﬁgg Qlﬁ(?ﬁfter&lh |’[‘ﬂ£ hﬂ@t‘e w-gp ?ongcrnﬁgtgd in vacuo to afford an
Orffhgé ﬁiﬂd)le H3sp ﬂ ] lez rﬁ%iqqy‘{as purified vig flagy qhg}w&g@p}@u@ﬂ(% ¢thyd acetate /
heara lehenty td SilelaCdzst ﬁi‘éﬁlﬁhk@&%d@ﬂ)ﬁ%ﬂﬁ%ﬂ%ﬁk@ﬂl 2 3a1n9etga%yd@@§umolme—4-
ture of n ranNs |1 soners.
Ca}'-;pl? ?(Ylﬁamgﬂetzlﬁl eﬁv af P foroleKf 6‘11?51(93’8 M3pty®- (di chl or onet hane
[0013#dt hAnmund) baithne Miask 98h lmztgﬁeti98s!t12r):r Wiaelcl@ged with cis-2-methyl-1-(4-
e R R e I P S T
mipp}) @n t@@hnﬂrqu@ Eﬂo@rnd-)p Ae thelrdactgmniwes adind delutipR 404 thium HyddARle (179
mé @[ﬁ]}ﬁﬁolﬁn v&gtexgﬁo(nq_;) fgﬁ'@wed %g ﬁl@thﬂol (18 Iﬁl}La %h 4xgact10ril'w§QtlééH at room
texflggratvfﬂfor 1%'2%@3‘1(%111‘(-‘@2}35‘ arggu zgrgose]%ere §ﬁy reagfiog gvas tr:glsffged(tpﬂa separatory
fuilrd) gndGhe HBT {dphstedlddl2, vidad@i@or &F,1NZklirochlofic @8d.- Thé. n%%m(e Ras Sfhsted with
etl{ye) 81%2%183 7(23'3011‘114)7:;1'né]r gle (cgrhbir%e'abektrac onrsﬂwzefe vfllaz}?e/d4w71t brine gi)x 50 mL), dried
()-trans-2-Methyl -1 -(pyrimdine-5-carbonyl)-1,2,3,4-te

t rahydr o- qui nol i ne-4- carbdxylic acid
(4-chl oro- phenyl ) - et hyl -am de (3)




[ 00144]
()-trans-2-Methyl -I-(pyrimdine-5-carbonyl)-1, 2, 3,4-te
wWo e@iapeired4 qui nol i ne- 4- carboxylic acid PCT/US2006/006287
(4-chl oro- phenyl ) - et hyl -am de was made fol | ow ng
general procedure A, substituting
pyri m di ne-5-carbonyl chloride for
4-trifluoromethyl -benzoyl chloride.
Pyri m di ne-5-carbonyl chloride was prepared by
reaction of pyrimdine-5-carboxylic acid wth oxalyl
ogérl nopgnedimmasnldate, dichiifiteked| fThe fitate des concanedtdrlyh enmo ahyiad R-aethyl-1-(4-
t;rﬁlﬁroql{e‘:ﬁqpoegzogﬁtla |4' tletrzﬁl%ﬂ’) bl@]ﬂqllngg 'cgﬁogc?f&p 0y l()nfx%lirg ’o? ’ci4s_and trans
t et r ahydr o- qui nol i ne-4-ca
iomeh F‘%P‘bpﬁﬂ‘é‘ﬁg‘/ 159tide k3 Inga A7 @a AS miXierE atae disegls wighout purification in
sﬁﬂs&;ubm@eaafong;l s and trans isoners. Purification by

a chr omat ogr aphy (2% net hanol / nethyl ene
L ‘}ﬁ-’%f d‘g)muﬂﬂ ?ABmzégé? 0% 6 Fagtster/ S0 vey hees’ with 2-methyl-1-(4-
tyfivetodtethyl-benzoyl)-1,2,3, 4 tetrahydro -quinoline-4-carboxylic acid (886 mg, 2.44 mmol) in

aExl)lyg{%(}sa 1di%e E%;]tOh 1¥i . T4> tC arre C or(1:I wra]se adg%cf )g- &Q—%cﬂoroam%ne (0. 416 mL, 2.95

ol oxyl
nfrapllg fﬂlla\v@ by FERY (883 etghiy34 lamvlﬁ €The4eh@gon WaklstivRa(rGICEBperBure under

aﬂ- m@@n atmgspﬁege fom8 Moursl Tﬁéreactlgm %& 8Jomfd ilnlt_(l,) a :1 %‘J}fé%% of \gateggrme (50

rrg,) ﬂfl e}()_(%?ctef I&])lth e@yl@eet%ta 53 79}1) )6 Wo@me@_wﬁacnogs wyge washedggjth brine
(1 ®50 Z4H),,dridd @@r (algneslinhh sulfatedbhd(ftered HIhe Bitr8S was conddiirated in vacuo to

. - 435/ 437 . 0145
sty B i e e AR )M a5t bt Gguages / i
agtatp) t tot ryéehdy d&btraqwmﬂwhbmtnﬂmnmybqnzcwmnmw Baaydeuinoline-4-
c?ﬁd hJTa‘éIdW 'chl&étpﬁényﬁ %&1 1[a99(i'e4(’§’d%)( )H-E\@ﬁg&?hg 'I%Q )}%, . g2 @ 38,

t hoxy- benzoy
186t %mleaﬂ%o%% (]ﬂl ﬁé? %”@n@f@iﬂé} &CT B ?ﬁs(trh%lﬂ) é@iﬁﬁrm (m, 1H),

cmsoe Lo pasgsnss ol GESRE ¢ ) Vi P2,
7§f’h§ %2}?‘95?%1“% .0 cr ude 1. {ethyl - 1- (4- et hoxy-

benzoyl) - 2- nethyl 1, 2, 3, 4-tetrahydro-qui noline-4-carbo
[(ﬂ)\ibg araelqeq_}l lkl)mce acid nethyl ester was isolated as
am]xtur ]f adtrans isomers. Purification via
[042B4] yiSelleded () trans 4-{ethyl- [I-
(4- met hoxy- benzoyl ) -2-nethyl -1, 2, 3, 4-t et rahydr o- qui nol
i ne-4-carbonyl]-am no }-benzoic acid nmethyl ester.
"HNMR (CDC13) S: 0.97 (d, 3H), 1.19 (t, 3H), 1.72 -
181(m1H) 2520261(m1,371-3.78(m
4H), 3.89 -%/?Mbs ¢ H, 3. 9*?% 3H) ;0B - 5. 12

(m 1H), (d, 1H~ o8 75 0 (mwmedn/Thh . 7.36 (d,
2H), 7. dJ. Zl'anerZt-(ﬁ-lZcrzzd 'VeB mz: 487 (M),

459. [00147) M
()-trans-1I-(4-Methoxy-benzoyl )0- thyl-1,2,3,4-tetrah

ydr o- qui nol A®e- 4- carboxylic aesr OMe
(4-chl oro-benzyl)-ethyl -am de (§) 148]
() -trans-}- (4 Met hoxy- benzoyl ¢ 2 -1, g\k/?N\él)‘trah

ydr o- qui noff1 ne- 4-1d@£PCboxlyI ic adid
(4-chl nzyl )-SR ani @ as nmade f
gener al eglur & BNESRbt | O\ et h

chl or obenzy| agi ne Try@yhyl - b - am ne.
(CDC13i n?Pxt of rot¥ners) b: 7 - 1. 2%
1.83 (ddd, 0 #HpMe2.03 (ddd, 0.6Ff, P42 - 2.

1H), 3.39 - 82 (m 2H), 3.75 (B, 3H) 4. 07 A94. 28
(m 1H), 4.50 - 4.72 (m 2H), 4.99 - 5.20 (m 1H),
6.49 - 7.53 (m 12H). M5 nmiz: 381 (MH). [00149]
()-trans-1-(4-Methoxy-benzoyl) - 2- net hyl - ,3,4-tetrah
ydr o- qui nol i ne- 4-carboxylic acid benzyl am de (8)
[00150] ()-trans- |

- (4- Met hoxy- benzoyl )-2-nethgl -1, 2, 3, 4-t et rahydr o- qui no
| i ne-4-carboxylic acid benzyl anm de was nade fol |l ow ng
general procedure B, substituting benzylam ne for

et hyl -



benzyl -am ne. The crude product was isolated as a
m xture of cis and trans isoners. Purification by
woRWwe0yiced ded PCT/US2006/006287

()-trans-1|-(4-nethoxy-benzoyl)-2-nethyl-1,2,3,4-tetrah

ydr o- qui nol i ne- 4-carboxylic acid benzylam de. 'H NWR

(CDC13) S 1.20 (d, 3H), 1.81 (ddd, 1H), 2.75 - 2.86

(n] 1H), 3.70 - 3.78 (m 4FD, 4.34 - 4.40 (m 2H

79 - 4.8 (m 1H), 5.85 - 5.94 (m 1H), 6.61 - 6.67

( 2H), 6.75 (d, 1H), 6. 97 - 7.16 (m 5H), 7.18 -

[(70125] ( Nfz)-Bted)s-1- (B ethaxy=berizb§l) -0 beibyy]- I,B,G,@;H:&i:%hydro qk;lmohmla t]l carboxylic
4- Chl or o- phenyl ) -eth car bano 2

aglli'bkﬁﬁrégﬁ 2‘114 e{(é d[ g oht P yl) y y

[%Qlﬁﬁbl iAneaund dattdyo ipik) wish emeneyiy St ywés cchargédd with hist2-methyl-1,2,3,4-

té@faﬁ;%?o t§u%1)oh§e[mca@0x%icsac1é n(efhzﬂ &rel ﬁ%?%hb@ﬁuglok in dlchk)é?_flethane %100 mL)

F nX - et hyl - carbanoyl | ydr o-
fehedn aé%’f‘bé'i’ﬂ?ﬂ}herﬁhé'i’l A3y - 'B‘BPW‘F@ X dhfétwtloﬂesvt’aér added N,N-
d(lsb@x)opﬁahmanﬁm@ﬁs Q&lﬁﬂmﬁmﬁ)ﬁ,&%@@@w&@@ﬁ&lm{d@@éﬁ% 37 mmol). The
réa%iﬂo rvavzli]ssétl Hi n: g&; Lret h)é i d3 4-tetra

ydro- qui no ed ak rgom ar ggy ours an poure into saturated sodium
b(cqrb@xmed H®0 pharajtinted elﬁhqathltawndl@n( 58 mlgnd dhaBh vigomiudly. WEE resulting
ofbh 88 OlyMehs| sEba‘ril'tqu&rﬂ){édf \Qﬁm q x(lgé) mLz;L%Ied Rod: Aghedilhn sulfate, and

car bonat e 5 g) was ad
flgfr | Thg fi lcj?ry:f;rgxta@d (nzvag@ t@ affo_r{d an iy, res]_dge Rigthy) ethe (3@ mL) was
added @t thoRsimSantVe FBAIHhOWRER sCliPRg Blldclel OF AR iltiido 1O 988 cis-1-

DA A P S RS S5 B S0 S o .
78 concentrated The residue mas dlssolved in ethyl

t jon f
[(ﬁmg?'ye]amgsroergi%o{t(ﬁ'ﬁhgskwﬁth F&‘Bgﬂggf e an C?he%r% w1 th chv— - —meliloxy-benzoyl)
2unstpl h%a4xmtttawdformurfohmet4~w@xxélc fagitl nmbelteatpre& SO k.RY romol) fiaghydrous

teGr@HYRioNeh (@@ mﬂ) Ta &Rt BdcBod @%@fd&d@%ﬁltl@?i{‘%ﬁluw Hy?réﬁr(@é €93 mg, 18

). and i n over sodi um su
“’;{Wﬁ in C%%%e(:% F’gtt)eg’“?%edaw grtianoh &4 Piie THe JeRgEqn Wahgirred at room
tegiperaerefart 16420 Abursvasleraan Aigst htfn@spﬁére CTi® réddfibnt wad RSnsfeS o1 ra-‘éeparatory

flﬂh‘& aﬁthJ [%? ﬁfﬂséﬁlw i)\Qa %ﬂ% L ttllilleh ?r orlceaf:lgn Tﬁ of d t I 0 n ed with

e’ was ica g
etkl)étﬁ?ﬁﬂte gcetank 4nd N@)@amblgecgwa@nnewtvyeret washéd wtdbrpum(lex 50 mL), dried

o¥e} nfaFr@EhSm 4ﬂ1fa‘f]e ﬁxfh‘ifllfeéedcmhg E‘lﬁraeh@igﬂ)r)centrated in vacuo nd d1etl1y1 ether (50
rb yl -3, 4-di hydro-2 U|no I ne-

sy P I Gy o R pol N colsted s suomegigno aford
1-(48ﬁeﬂloxa¥bdnzpyll -B-methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic acid as a mixture of cis

ar{éiz tﬁa%%ﬁ%é%s &A%, bidy, CRLUR- RIS 5. 50N, 8" LABY Lt oWy qaa,
11, Byel (so'312)|—|3qfe| (ddolEDn 83 - .81 boriy.}6-1he, rﬂdﬁ,yé F20Ul. 3 (oG 2HY i6@5 (ddd,

t 1H NWR
18} 1y g@& 185, 7 2@3*7 3 {nP%Eg Rs Mfa.:"a?é kﬁgﬁ; TS
[ 1@8\; ( MMetj}pﬁy—begzoglj_ 2_meglyt|:h2 p.Mtet2pfdro-@uingline-4- Qarl@gyl(crqcld (2.00 g,

6. 35")1111101?) v sa éhd@pm(lﬁéth chléanQSU mﬂ) 1§ne( Hﬂog %mlmet%yl@olma%de was
dgacé folg ed xglyi c&]or%df ilrﬁ6 H)07 171[,4223 n;mglz_ (’ﬁx‘e sgw)enmqvgaecame

haogeneaf 3n étM‘lrﬂQ AffeODAMB] the yellow solution was concentrated under reduced pressure

ancl) zéortrglgéﬁ VJJI (téluév%t hI%X SORI%PDZ giy tkg Eeglat%?gt ac}é chi%n?!é 8’20 mgegéb mmol) in

I NOIl I ne- car
mfthyl@ml chlogde3lt piX Wuoardéerﬂedlhwmmh@mwnme E491ydL-, AP eanfoD1jollowed by

etﬂy@@é@ﬂlamne (71 ml\%et7701;(L _O bSé% anl;/Ol The rnvhurf, was ﬁhaéen oveml%ht at room

trans-|-(
teé%qnﬁuraupﬁm F(ﬁl@)]e&lol& é]ilGOI‘GWPI} was ]@Feé with ethyl acetate washed with saturated
so@rﬁm&ﬁdatbbx@fe&aduédnfsj 4@ beEE&rl’&H bvep byl suitt Ik re@BHddEncd@Sited to afford

0 ener rocedur e substitufin
B LR CHDR R0 ten B ER RGP OB it bt acete
ethyl benzyl -am ne. The crude 1-(4-
nmet hoxy- benzoyl ) - 2- net hyl - 132, 3, 4-t et rahydr o- qui nol i ne
-4-carboxylic acid (4-chloro-3-
trifluoronethyl-phenyl)-ethyl-am de was isolated as a
m xture of cis and trans isoners. Purification



via HPLC yi el ded
()-trans-1I|-(4-nmethoxy-benzoyl)-2-nethyl-1,2,3,4-tetrah

wWQ dooeLgusihol | ne-4- carboxylic acid PCT/US2006/006287
(4-chloro-3-trifluoronethyl - phenyl) -et hyl - am de.
1H NWR (CDC13) 8: 1.02 (d, 3H), 1.13 (t, 3H), 1.64 -
1.72 (m 1H), 2.58 - 2.67 (m 1H), 3.59 - 3.69 (m
1H, 3.76 (s, 3H, 3.85 - 3.97 (m 2H), 5.02 - 5.12
(m 1H), 6.49 (d, 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
gfagient Hytfordpd e d:)-tdH)-1-(dvBethexz:bei8l)-2-Methyl- 1, 538 tefriiy@do-quinoline-4-

chfB@gy?g];]Céd benzyl rethyl-amide (5 m 34%) %NMR ﬁ:Dchls 098 (d, 31, 113 (38D,

ly')dr(@ﬁdqm)n%ﬁ e 3y 36D0RGA (e 8H)aé 02l i, 1Hh 4614 IR He6.54 (m,

4643, 2)86[ @@iéﬁihm 7 19-7.23 (m 2H), 743 754 (m, 4H). MS m/z: 443 (M+1).
ans- enzo net hyl -1, 2, 3, -tetrah

%981 q &rwm"r*ﬂé‘* Meélmsbwpxlhy mafélrﬂdl,%% ﬁwrahydrpanylpmwﬁ qgboxylic

a%&tmﬁﬂﬁrﬂﬁﬂrbﬁ%ﬂ@l@@lﬁdrﬁhe @y ocedure B, substituting

for_eth benzyl - anmi ne.. The
[@?lgéje (_'I’_B trans¥ (4 ﬁfg:hoxy -benzoyl)-2-me ¥hy1 1,2,3 4¥etrahyd1o qulnohne 4-carboxylic

adid (eﬁy%ﬁmwmwkmyﬁﬂ}ﬁﬂmnylhad& f@loB/m@ de@dril giyeedude B UsuBstituting
e@gféngrgtfe}lgrogr%{hglgﬁr%ryl) anfhfe t?r e%ﬁgénﬁ}g Enjn% )ﬂle crmedl (él me‘ﬁloxy -benzoyl)-2-

ure O
n‘pﬁl'y]-*,2,@éﬁqtr@bydrqﬂugloﬁpt{payqoglyg egpid ethyl-(4- trlﬂuoromethyl phenyl)-amide was
isodatell b Gixture of wABERAY 5880 Phlidicador Wl Bl %ezlged?(+)4ﬁ$rz§tl é@ Hlethoxy
dr 9- qui nal.ine-4- 76 WO 2006/ 091674 F’CT/ S2006/ 0
b@?ﬁ%ﬁ%‘?@ L ‘htegfhé{gff) gppgolingrhpprbanyig) eacid ety tilttopegihyl-phenyl)-
a8ide O'FOBMRACDBH) §: 0199X&, 360,,1.13K) 3H)11. 714 1- 791m8ﬁ{)(m3 268 m, 1H), 3.69
%jén %ﬁég%’él) él%_&l_]? FR G%H?CP lé)nh#kg %1 (ﬁg%"r? 4?{4) ZH)( ?5&&1 2H), 7.77

(d, @H). N n/z64978M). 6. 93 (m 5H), 7.08 (bs, 2H), 7.22 (d,

1 7 (-"-E)Jtr n en3MBac 2= e%ﬁl l 1(2|¥|+411)etr l[ 91100 5711 ne-4-
ﬁ;tmyﬁwm«emimig@nﬁ% z%?l;mme (25% P EHAR s
[(mlklgpl '(-g)gra%s ¢ i%&ﬁ&xy%ﬂ&?l?%&)yl]%—ﬁet@l q%%”!ﬂetrzﬁl&(ﬁg Ginoline-4-

aci
c‘m’f@‘ﬁliﬂ acl e({lﬁlg)Pmé’ sy ‘jm“? ‘ﬁaétnﬁf)? fogown@ Bpdh ocipeyfi gybstituting
4rieft@x}ph@Tabdyd yhiprideTaruongshlor@medryl-BenB®A BiibridaC &hd GudQL[9-(4-methoxy-

PP B 2 PR Ry P DY . G o atey <o

aly@p owap olated as a mixture of cis and trans isomers. Purification by flash chromatography

(dﬂd&!o@&ﬁe’tﬂﬂﬁ‘e b nﬁéﬁlram r@f&d}enp fb@ﬂ%yag/ﬁ y?rél@e'dnag B%ls laﬁ ?5, hlgthoxy phenyl)-

e follow ng t procedures
aWHtZHrggleé 18f3 4 tetrahydro qumohne 4 -carboxylic  acid (4 chloro -phenyl)-ethyl-amide

(2(47(r)tHMR4016(413){540[964d 6HJ, on o ¢tpirpvdo)--1esotwl tipas barmsd (hy; 2y, 3.60
B A SR s 698 510 d Ry 67 D, 650 @, 28D,

7.00 - 1.2%(ns SH), (a@ hudeb)ﬁny e RO WY mi2- 4Tehy iM-41) 2, 3, 4-
[@i%f@ﬁrgiggr%n e%yll er[mlgigu? g-)é(Xrlbonyl)afi,19,4-tetrahydro-quinoline-4-
caElelc @W@h@r@d@ylyﬂaﬂ@m@) substituted for

| - fh—') %9 p’f&h%f ﬁggnrmgﬁi Wﬁ}i&ggqugﬁ %1_’6119&1: Z]g:%dline:i%oxyhc

aC(l(}n (4fll])’r0 Pkerﬂd? ethybang (W83 I'H)‘e fglloying. g8nerld proyeddref) A, substituting
pﬁmz@ne 5- &r&ﬂyi( Bﬂllorzié) for O4- QﬁluOroéet%béﬂbyl 1!(51‘)10r1d@ 423y1(ug1d1é16 -5-carbonyl

}glfggde \il_ﬁs pr@ageg b}i_l_rffqmn %PCB@E%?IHQSS cafboicghc( amd i oxaiyl ~chloride and
difrethylBorimidd in5i8ethdene hldbide. 1THeSer(ds ,2-Bettif)-1- (ﬂ.yriﬁrﬁdme SLcafonyl)-1,2,3,4-

te&%dr]) q\?%olg% 44£:Zrbo ﬁégd {?4’1( T0- phl_gy’l) 4e%ky12 am:fe ﬁfs 1s%z§ts§]8as (']i ékatlire of cis
aqq) trang isgigers. guxg“gzatlc(nrhy sflicp{gel cgrogBtograghydB%(thethahol H)mettiyle@d chloride)
- 7.21 (m 5H, 7.32 (d, 3 H. M5 nmz: 536 (M1l).
[00159] ()-cis and 74
()-trans-1|-(4-Methoxy-benzoyl)-2,4-dinethyl-1,2,3,4-te
trahydro- quinoline-4-carboxylic acid
(4-chl oro- phenyl ) -et hyl -am de (14)



[00160] A round bottom flask was charged with
1- (4- met hoxy-benzoyl)-2-nethyl -1, 2, 3, 4-
WO eaocaeds o- qui nol i ne- 4- car boxyl i ¢ acid PCT/US2006/006287

(4-chl oro- phenyl ) -ethyl -am de in anhydrous THE (10.0
m ) under an argon atnosphere. Into the reaction was
added lithium hexanethyl disilazide (2.10 nL of a 1M
THE sol ution) via syringe. The reaction was stirred at
roomtenperature for 30 m nutes. Next, nethyl iodide

0.44 nm, 7.1 mmol) was added and the reaction stirred
viglded driranedprsthalt Lifparihidine drearbargdi 112, ohairahySrolyoinsline-4Tadoxylic acid
#-8a6h F%ymtﬁgl%ﬁde"(@@ o) ditgy ! W(G}MC&K‘SW&? 181@{ Bip) 165 175 (m, 18D,

transferred 0O a separator nnel and
200t B-6R £ IED B8t 478 (rp I, 3§© (@2FD), 4PRe 530 frbilHRS. 4@1(6!;&11‘1) 6.70 (d, 1H),

6loay €06 (MeHs 7\@@%&1@1@), Wis6 ki 2}@8 B¥(s (ler,h 1%Qs 'Ih? Méjﬁ&ze%sﬂ‘iﬁmm

sium sul fate, and I'tered trate
OBHEE (Pt Rty mefhovecpmand ?amﬁﬁhxlrm,w Mral(u)drequmohne -A-

cabdnyl]-amino}-benzoic acid methyl ester (4)

614%333 tra&&ﬁr{g%;ﬂ:lg é%mgtg ggé%)()y %2 &@C}illalnfe% 9 tetr:zlfhy%lrosquﬂloltmee 4-
cfthonyHawing }-pimeriy hojd methy lestamiasl madeSoliowie) detatal prkcéddre(B3 OB stituting 4-
i 'a ester zy]-amin e orc e ethox
m)lmﬁ%&éb@ B8 ket 3} esier for, qthyl-bepny-aging.  The eryde - (sthyl H-(methory-

(4- et hoxy- benzoy
bFnﬁ%zDAfZ Elgtpﬂd)qu 4-tetrahyslig- q(lmolglhﬂ@gr@orgﬁeinyno) ber@phydcxdamptbbe} ester was
isMatedbza mkfufe 611\4?5]6)“1 trb@sqzkﬁﬁle}s Purlﬁcatlon v1a HPLC yielded (+) trans 4 hethyl [1-

(‘£ %ﬂet{‘loxa dflel}%&'lf %gllgtit lgi%% Wpl}ygy cé@%]ag%t car){nonyl] a2rrur?o} benzmc ac1d methyl
e@etrhiH Nm(cwpmpqm (prm)yﬂ o-(aaHye.7¢ 1031 @ IMYD2.52 - 2.61 (m, 1H), 3.71 -

2R B B A5 R L B9y 90 SR BRI £:9 @ L6 70 tm.
By, d36(§aHh a5 i ﬁbﬂzi% [:13 @03@01 MS m/a:elm (M"), 459.
[(ﬁ)tlh]”fll (4 tf'aﬁp PQ@W&@WE&U%(&% Zatq%tgﬁ t,éh ra%;zlfro qumgﬂneq -carboxylic

eral "procedure
a?‘% VB@D&D‘]‘@H‘}'W)&“QM@E for et hyI benzyl am ne. The

[Oﬂlme @-—F)(tﬂmﬂﬁtm&}fm@%@% i n%thgelt 513/11 -tetrahydro- qum line-4-carboxylic
qul nol | ne- 4-car OX F 8

t etr a
aCé‘l éﬁﬁf"tﬁ NGt bwdiﬂ‘(éwﬂldf f%{m”alé gl P@eqdaqe@d substityting N-ethyl-4-
chioratietizytantxfe fox eﬂnyBlSHﬂZ}tl-ﬁﬁhinES H~EDI![{QCBC13 Rhﬁ&ﬂufeloﬁﬁﬁdnﬁﬁ) ¥i P07 - 1.28 (m,

GHEEE g 38 iyl L TELEOIY BIZRU ) B a7, . o

4.8¢ hlyllHI 459 sHP% opgH), pheny20 (-naitrH):ié49 TEINMRI2H) CMC3): 381 (M+1).

[(ﬁl% }(_Ej-") ﬁgr%b (4%51%‘%&!&1 benzo}i'lbe mejl%éé(ﬁ‘ %tGeE%hy(dm prl(;lin%-:él%%rboxylic
aqd@enmax{uﬁ?(&m 3.75 (s, 3H), 3.81 - 3.93 (m 2H) ,
[oglﬂﬂ 7(4%%?‘3 ﬂmMét ;b&zéﬁ) 4. gmeth "1)234% % dro- ngﬂnwﬁé Rarboxylic

ena\lﬁp)ude 21_&'?92 niacﬂﬂ_l_ﬁlom[n@ (gg_r@ga} procedure B, su stltutmg benzylamine for ethyl-
bepyi-amde 4THederddd 'pfoﬁélt:t Ghd 19618ed0R aMiknire 8 B hirdGa%: PRMM. | Pudsidion by

|
RE N <+5ffr%'ér AT P RO ¢ e eyolsreaboryic
ac(cybemytmglm -H- M\/{M@D(%; &:hl.20 @; hensil ()lddelmwt 75 - 2.86 (m, lH) 3. 70 378
nfﬂﬁP%QYhh %B“E%h&”f G E&é;jg %o’{%ﬂﬁ‘m R, 68667 205675

Y1C am
11@)5& A (Bll . 7{16& [7(?4-(@15[er MSpiieayld) @etihy| - car banoyl ] - 2

[Oﬂmt] hyd+) %afls 4:'{4|'m q&%% I{)hengl) e)thyE) ua{rbam%yl] gh% 11,]4 111hydro -2H-

qU|noI|ne -carhbon
qauinofing-1-cayh heaowihum| 3)°1dvva%13’ljlestslol(5?/)e dnd r()-cis- A {4-[(4-chloro-
plie&jl} &hy;ld:ﬁﬂ)faﬂlbﬂBZ-ﬁn‘]eﬁlyﬂk)-dﬁ&dﬁoilﬂﬁﬁlﬂﬁm@fl cbfﬂoml}lmﬁenoxy) -butyric
adh gﬂ )e(sltd 4377 nmg, 1.8 mol) in water (5
added: ?&h nol was added until the reactlon mas
honbgeneous. The resulting solution was allowed to
stir at roomtenperature overnight. The solution was
concentrated to renove et hdafol and tetrahydrofuran
The resulting aqueous m xture was acidified with
concentrated hydrochloric acid wuntil pH=1 - 2. The
heterogeneous n1xture was i mredi ately extracted with

. C —y -



m.). The extracts were conbi ned, washed with brine,
dried over sodiumsulfate, filtered, and
waeomweenterat ed. The residue was a m xture of ci BCHIS2006/006287

trans isoners. A portion of the crude residue was

purified by HPLC to afford pure

()-trans-4-(4-{4-[(4-chl oro-phenyl)-ethyl -carbanoyl ]-2

- met hyl - 3, 4-

di hydr o- 2H qui nol i ne-1 - car bonyl } - phenoxy) - butyric acid

and pure ()-cis-4-(4-{4-[(4-chloro-

[poisaY | )<¢mm41—<¢-aﬂy¢axm@ehioyaenmmyl,2,3,44emgmmu;%mm4qwmmc
BNz G 1-pbhe -buytvric acid.. The,. .

P G BN AR I B LS LB USted (g mpyrormamice 20

Wdr Petaselamicerhoriare (5 Bk weagaddst, foltoaed boethyl-4hatnaobfitprate (2.5feg, 1.9 mL, 13

rhrhd). 1The kR EBR was whinldVR é(ﬁ@aqb))stirﬁza SQC%I% Zitrggm og%ggight% U%%n completion,
- m . -

t , 4.73 (ddd, 1H), 2.00 . )
tl%_ r%agg’%as ?_q;e’d té TQQH te_:m;g?mg)ge. "l;he s@pbnf laypr ((?ygs decapteq cht ¢pncentrated. The
réskdne wés digsolvel] inletlly] adatafe8 The fesiddal (sllds 2H-he reabriof Flask Per8 Jashed with

e%lmélaé:gt_ﬂé %d&&e&?ﬁhingﬁ_“)%.rznbﬁ}éﬁ W}hlz_gaé glgrét% Zt&mma%éjtgtg f(%%xnf%gj]\:ﬂe' combined ethyl
agefate; Jags Were( Washast Wik yeatoe (i phd bnermetidlybvel s@liBy dulfaet fitbred, and

MERra @l 1o @loldBe AndediRO%Y ThE crud@Ghdtbrial i is and rrans i
Zet h(%/l ) %gi_ n_iot e p%&eé%{rll ) ¢ am_ dceru §‘17) :EOV&I? éléﬁﬂxture of cz.s .and trans- 1'somers
£9 11 FangAtiop AnREt e 3l 156N, 63pRyion. b ke, was3pyifiedhy atilica sel
chrdmgegiaphy Gliyhieeidte mrxlbmx g&@ﬁegn) teaffdild pudre (i%—trlmlzs-4-(_4—{4—[(4—chloro-phenyl)-
r - ny_ - @ - AT e,. > 0 ng. .
B BB BN IR PESH0ic st et e
ahia fenpHEFAN Yandinturee (Hotis-4(higH [(beary-pheapt)-pbyl-cTthenayi]tdeethyl-3,4-

dihydrd-2 AR A -1RERERY ﬂ-ﬁh‘egﬁx?%uﬂ%t: adid gthy'r)li’eéér. Data for the trans isomer: 'H-

Né’ﬁ%] h dgo- ui nol i'ne-4-car boxylic ac
(RO IT 6L S ? - 31 R D). 1931 G aB0 ke FbienuPi®), 2.41 -
269 (6,1381), 30910 4100 ARSSH)SAOE! £18 RUSHNT 5.68% 4. 2y hd), bRk &, 150), 6.68 - 6.84

[
by ORI 1047 TR DO S Sl S 35308075 v
[08%/ 08 arass- RAFMeh306dnd6)H 28niethyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic

. - gui nol i nes 4- b | cid
&g%@ibﬁ&% st sk e (cpc13) s 0. 06
[Q0d54] 3Ef-trans-16H-Yethox3Hpnzod))-Fmethyldl, BR4-(ermahydid)quindlink8l-carboxylic
a -c 3 hitluorotheByL phery)efnyt-Mhigé ollowtag) en ocedure
St sttt e ot iyl g o
s%mtutgg.yt}lyléfl-glgorpﬁg_n qpr((rfxﬁthygp.lﬂepyl)yqnjge f()rjgt }Q-PBH’Z}II%_H@@. The crude 1-(4-
méth@G-behzayl)-2iethyi 1,52 4 tetrbhyaR-dulBolimetd) - cart¥Ry 11 2: 4dd (M I enjoro-3-

00167 : . . . . T
O AL sheay g e s Il gh © PEBiRa gk g rany gy oo
via2 BPIA t etigldetly de20+rqusi N@Hhatexbeneayt)oiythyla , 26864 erahydro-quinoline-4-

cdibxpela - 1 A -€ -miQ - U 05.

a&rlébtx ﬁlaanglﬁi?%ag(gpﬁtt%%ﬁ 0 thggﬂ(};: ]E}'Ez &r%? %10>[%|'de E %5 (ﬁg?h)ﬁ 1.04 (d, 3H),

Lt FD st -aleftieen. &HD, 368 160 fm.dFD).#.39r-GeOtmn B 176 (sn3H), 285 - 3.97

oimE), 5.02 5.8 ARt Ay kas el a9, 880 (d& (Hi—iH)‘,JB‘.‘?'?@, %{)%éd -Qé.?egfl 2H), 7.39
ool e own to %ﬁ

dtgﬁ ere, After the mxture was c

Gy CREL B (e D, 5 b ) VERUS B 70

[00L 3R} Q(ﬂhﬁ(ﬂ(—tﬁ(m%oxy%?mj%méﬁfﬁﬁ,2,@dﬁt€, tﬁlalfymjo- ﬁﬁoline-]gl-carboxylic
K i 0 xture was stirred at roomtenperature for

a%%g%%ﬂ?gbm#wggﬁggction m xture was concentrated in

[003%6] 0 &f)‘rdamalr—¢4i-Métmx9<Blerhe§tl)Aﬁﬁlﬂthy1ﬂtm4—&ﬂﬂ1&/dxﬁfqgﬁﬁbline-ﬁ-cgrboxylic

o o GLLAARE (NS B2 BRRERRUE Sl S oyt amine

fog eihddpraybaneer- | Fhevaaedad -t aneftiory-bnznyl) Srmelige- 1 8i3l4-téiBihJdrguinoline-4-

caldagylie latid @th?i&ﬁ—ﬁﬁ}‘l%d@%s RUGk:d hseefjmﬂxl/rg %f%hand trans isomers. Purification

.chr ography (10% et hyl acetate exanes) to

Vibr e ?&fﬁg? hyﬁ(il-V@Hs&éﬁﬂe@w-‘aeawa%ypffﬂeyl-ééﬁ&—t@tahx/:lro~quinoline—4-
ester as white crystals (900 ng, 24% . [00169] A round
bottom flask with nagnetic7étirrer was charged with
3- et hyl -i soxazol e- 5-



carboxylic acid ethyl ester (900 ng, 5.8 mml) in

tetrahydrofuran (2.0 nL). To the reaction was added a
wa@eloadm of sodi um hydr oxi de (465 ng, 11.6 mMmBCY/UBI006/006287

water (2 mL), followed by nethanol (4 nli). The

reaction was stirred at roomtenperature for 18 - 20

hours under an argon atnosphere. The reaction was

transferred to a separatory funnel and the pH adj usted

to 2 via addition of 1IN hydrochloric acid. The

m xture was extracted wth ethyl acetate (3 x 35 nlL)

cathekylihasidcasivbinrtelall-anddet r HANR (B Be 0WaSh GH), Wils k, 33| hdt - 1.82 (m,

1fr) 253903 b 50 95 5 OB s FRIIUISHLL A G (P08 <07 - 513 (m, 1),

trate was concentrat cuo 1o
Wéqi de Gt -H43- (rrséﬁbz’/'&ﬁ ébs52/a 1 BA % 12HY 78di-d - 5as(rra2mh| M8 m/z: 444
®ehid (660 ng 909@ The solid was used w t hout
r'£|cat|on [ next reaction. [00170]
IQAISEE o s A g heny e bR OEL-B st by dep 28
qﬂ),nﬁl,u&-lt-@i‘lfoﬁiw-@hﬂmﬂglﬂmmin@tﬁyléhcetfcaEQ@X()I?;)' Gndic‘(l»ﬂas 4-(4-{4-[(4-Chloro-

p‘le Hfér a}1y %arroaglgon 2) m%ﬁﬁéédb@%g %ﬁaﬁamnl?ne 1- carbonprhenoxy) -2,2-
dBNW@Mhyﬁca@®ﬁ%kole 5-car bonyl chloride for

fl h
[6*)1‘53]' )(/H%QFEWM Kép@@&%gﬂ%@gﬁ fﬁ& c%ﬁ;amoy 2 ey i3 Ao D

I soxazol ori
quolp@éegpwl}@peqohg %@m@hﬂ-@@ptlc acid was made followmg the procedures forthe

sﬁmgi hy bf | SOXN&ZRAI-L¢ 45ﬁ4q@t&mﬁﬁe§y1ﬁ&ﬁﬁcarmrﬁopu 9%&%&1 3,4-dihydro-2H-
nlme de gnﬂ glgeggm ﬁgF e I n nmethylené ch
qyinoligerla ?rp (5191 P i{/.y vLynce fggﬂ %.P]frgns I hydrp}y l@pﬁoyl) 2 methyl 1,2,3,4-

tetryidrlmmumehnwmrbu&}&d adidh (4t dhroggshiemi)- ehlyydﬁlﬁidy SEthyl SttedinoisbA@yrate was

sxf%gtglggdz%T gﬁ}ng:f)gorr%obgt xia;ée Ii'i)éﬁvgz (DGR S 97 3 AR (G 0. 34, 38,
1% 503 1-¢7 -detSdm( UWchdorX58ime )l 5. S’B{ mBI (eI ®76 VE%0 (m, 2H), 5.06 -
5 Ilﬁgh g k. @S(dalI-ﬁ" Mé”@w&n %H§ 731'@0' ﬁs%%%ﬁ?ﬁ@ (E4m). Cis: 'H-NMR

Purificatio onato%
(2Rl bhftet Hbﬁé‘l it 3. H%ﬁéﬁ 3 §o-defiSdnt 0D O76(m % H), 2.47 - 2.58

(r199/}1b)329313 glegh, (1)1{)@%3979(5411/&{ 13:d73-41H dWlHﬂFr?g (@ LD, 6.56 - 6.61

tetrah
(“é?%é%ﬁ% 92?6? 3$%ﬁ|7&@ﬁ@n%ﬁ§(déﬁ S0 MRy
[0OKBRYIVR)-CIDCL 3Jndd: 1) Fnd-1-(4-Mehhoxylbehoyl)D,4- &Ifl)eehyll} A8 a-tetrahydro-

ady e bl ot @E)?S%ng@ﬁé’yﬂ(‘mde i’f—‘ﬂgo 3 0 352

[00#60] 1 Hp, r@nB(oftam 2R ,wad. @brged SvithO 1{(4nmethbdy;befizoRS2 fredthyl-1,2,3,4-

te&atﬂ)ydro Elsuﬂéim(ai a%ggyhc d 947&%0 o %F@l%ﬁﬁyl%%gfe in a%h@g%; Iglg (10.0 ml)

un(iwf)argOf etgxfgpj}]are Into the reaction was added lithium hexamethyldisilazide (2.10 mL of a
IM)I‘-HFI'salﬁﬁonb v{a4erQE h@ﬁ%}’re&ﬁ&?@ééls)lfre)d' d{‘?doh%jemﬂera%urg’ £t 3b ShiduRB Next,

carboxyli c
ol BRL B LD OIS 5K i oy o o
ad@tlomai Hhimufs- (I'lde foistibonixaibens i d Ritiredtdry(10 )2 rahsrrédad b adparatory
fudfds anpéﬂr&@eld gllyf:a?&g? ¥3V>L a":[lhrgj coanbmed orgamcdlayers were washed with

']
brfngﬂy ’bw ’ﬁIg) @%@V@Imaﬂeé‘é@d@fa@ Bld fé@lgét Theftlirateywas concentrated in vacuo

to etfbml a rﬁAmded)fCta)Z@} anl-4)-n0h8 ftxJn)eth@JESJ Ebﬁszﬁfz 4- d1rnethyl 12 3 4-tetrahydro-
The crude 1- 4 benzoy 5

th ne.
oD S5 T ot ol i i B oy 1-
(4emeh1}bky—beﬁzqym2daaml~li gyﬂ-tetrﬂﬁﬁﬁéihl)lncalﬂb d-@asﬂ@@lfm | 86 atLeh@s-phenyl)-
trans isoners. Purification via
e R S 1 4 D 1A | 2 et hoxy.
[Oﬁkﬁﬁ oyﬂtt) tr@ﬂrﬁe@lwuh@y Dedzofl)-2-atettghy,d3d-tepuihy oto- Qienofin& &P oxylic
ackdd zol - 1-yl - phenyl ) - am de.
'Hﬁgwﬁﬁ%‘%@ééﬁyﬁgnﬁdy( d, 3H), 1.15 (t, 3H), 1.73 -
1.84 (m 1H), 2.48 - 2.64 (m 1H), 3.75 (bs, 4H)),
3.84 - 3.98 (m 2H), 5.00 - 5.15 (m 1H), 6.45 (d,
1H), 6.73 - 6.89 (m 5H), 7724 (bs, 1H), 7.32 - 7.40
(m 3H), 7.51 (bs, 411), 7.91 (bs, 1H). Ms mz: 495
(M+). [00173]
()-trans-1|-(4-Methoxy-benzoyl)-2-nmethyl-1,2,3,4-tetrah




acid (4-chloro-phenyl)-amde (21) [00174]
()-trans-1I|-(4-Methoxy-benzoyl)-2-nethyl-1,2,3,4-tetrah

wWQ deoeAgushol | ne- 4- carboxylic acid PCT/US2006/006287
(4-chl oro- phenyl ) -am de was prepared foll ow ng genera
procedure B, substituting 4- chloroaniline for
et hyl - benzyl -amne. '"H NWVR (CDC13) S: 1.18 (d, 3H)
1.74 - 1.85 (m 1H), 2.87 (ddd, 1H), 3.73 (s, 3H
3.82 (dd, 1H), 4.83 - 4.95 (m 1H), 6.61 - 6.67 (m
2H), 6.76 (d, 1H), 6.99 - 7.13 (m 2H), 7.14 - 7.21
[00R62D H)(x)-ffan2-B- (4-MBth3sy-Henzoy B Eimethgl- BS,3 4-tefrakdird- qiinoBid)4-carboxylic

gl)d §tz¥l((§ lsoﬂrb&y‘}l pl%g%ll x%lde eésﬁhgagé M— g-%l ﬁ%etnﬁra pr%e(yregB iul%stéttx?%thyl -(4-

1§¢gq0@3d-@1}qnﬁl@-|ame for (pgrybbgawl-pmme acilde crude 1-(4-methoxy-benzoyl)-2-methyl-
1(243'431@1'&{%&0 %mﬁcﬁﬁlngcarga@ﬂy boia %thydg' 1@@0&)@ p(‘;&g]g -alnf ]\Jag]lsolmed as a

enzo tetra

n%)%ﬂlrs Ogﬁ"f ?p&traﬁ%ls%n }%\B&V fign.via BI'.%yleldedy (2)-trans-1- (4 -methoxy-benzoyl)-2-
nfethyth?, mﬂ@tr%yﬂﬁidmyiohxﬁhﬁﬁyﬂo)yhetdaw etlﬁkm(zdﬁopi\@ﬁl PRENE)-amide. 'H-NMR

(&?%1% (% g (ﬁe?@j‘%éﬁ 6?(% t ut My Y2250 2.59 (m, 1H), 292 -

3¢t KrylleéﬁéyB mﬁm n8), 3Thés, sHusiel -13. s(34(nnemjmn% HBNZO YD) 6.43 (d, 1H),

T

‘?Qiéﬂat &t 0&54 - {M[(ﬂtqmgowheml)stlahchrbmﬂ -2hseshd13gt-dibydro-2H-
qﬁ’ﬂmhi‘ellccamoﬁfrl} ham!d?’lbﬁtywc aid o) &ﬂd (‘45 AiR4-a(4: {@%Lﬂpa%egyl) ethyl-

-tetrah no ne
C‘s'&% %‘)Ha)d"ath(‘ffb%#&}fa 2§ wﬁm -1- é?m})l)%@leqafy} llmtgm agid (19)
[00H64IVR (H G B)4- &[(@Cﬁ&o(pﬂenyﬁjéﬂiyl olfbllﬁo;ﬁ]tz m&hplﬁ 4Jd117yaro 2H

qum%ne/%n%:bon% l_qj-leméﬁ.}s}ty 1% ag% Igﬁhzl ester éSZ% xgg g?_bwas d1ssolved in

tegalydrofursh, (13 mm A bblptionGof Aiivnhydiddde (B, md, 1. 8—mﬁol$31 Wa®r (5 mL) was

acgd'éa Etﬁan%ﬁwas a@deg%ntglrﬁlle }_f)lewl%n \%af%?laloge %? ’{‘}%]éesﬁmx% so?%.?n] was allowed

to( f\w;)at rfqg@ 1ep1pjsrature overmght The solution was concentrated to remove ethanol and

te(r)hy&{oﬁ}rdn (Hire MBI EX YquBss inthktik€ -was G@ﬂlﬁ&ﬁ%itﬂ cc%céﬁ%ﬁtgy hyddocRioric acid
e car box

% hydr o- qui nol i ne- 4- X
ol BTt B e o, M wS Tro% el v ook oblasee @ x 75
mPET/TUS2O066 0362 8mbife@0dxkBdd Banbrifel dtedover s@finf aflfatehfltered, and

C&E&F?gcﬁts"fhg 1gw9<=,f was a mlxturs )(/)f (I:z dand tray, 1someE)s A yqo?ma of the crude residue was

PYEIEH DY H11L02t03ff@|rdp@p ﬁfaﬁ’gﬂdii"‘éﬂ"qiﬁ‘rWhﬂ%‘eplwnldhtrtmyban@m@r@thyl -3,4-
d1(1f¥h(§lmgﬁlﬂolﬁmﬁbﬁ‘banygtﬂﬂyﬂoxﬂmugﬁc B 1 B C AfukO N2 Wi - &kfea-chioro-

P B o sty A 2SSty ey o, acid

Tig:, rAmaiader effifedmigtucpuias obad rwdthowd ftﬁiﬁérbmmydatléh ia@ib@equent reactions. Data for

i %aﬁﬂko%{e%%?ﬁﬂ%{ (lz*ge(%ﬁ)\’é @{%(‘333%4)4§2 , 3’?@ nﬁ\%%@zﬁ 2.13 (m,

2H), 24552 %&ﬁm iHD, 3.68: 309 (m,3HNG.02dd.12 b)) 1H),3. 4715d -1H3.638 - 6yt (m, 2H),
3 4.
613 6. 8.”3(n9QH§56 85 "@92 ﬁ)ﬂ 1ﬁ§ 47 7]2’§ (%EE}I’{)}Z%O‘}E?% zglfs &% mz: 535

( n})O (t 111) 710- 720 (m 4H), 7.35 (d, 2H), 7.70
[00865] 1 Hx)-tR- Idmetﬁ%[-lﬂ% ()-M'h@thyl-[l Q%Jél?t%t]rahfrdro %umohne -4~ carﬁ)oxylic

th x benzoyl) 2- et hyl tra
ag%?%”gﬁ?ﬁ@ﬂ&ﬁ@’i“@ \f g&yllc aci d
[002663 hi G:D{)fame(my\ﬂéth(ﬁﬂbwzoﬁm Aeh1d4)3.4- Q@&@@&) qumolme 4- carboxyhc

ac@ et%}rlg %trL Pﬂen@/b Qs ma{i‘ez 90%0%181(5 &enerali] );/)rocélaure 1;3 substltutmg chyl 4-

ul no car
m(r%pf@hylbmmn@ i rafthy)- bmzmnhnram e wade inddmethadylbendoyily2-methyl-1,2,3,4-

te%?&&ahm(ﬁﬁq@ Q—%%&@hﬁaeuﬁ&pﬁ t(‘l ﬁlﬁl% b%g?l]l;’ Hﬁ& tl/%%%olatgc? Qszal_%njxture of cis

ride for 4-trifl uoronet

ang Izraréselso_{ne{ss Phréftc’a'ta%yqu@?ﬁ{dyq@ed gt)ﬁwﬁ%( -methoxy-benzoyl)-2-methyl-1,2,3,4-

78



1, 2,3, 4-tetrahydro-qui noline-4-carboxylic acid

(4-chl oro-phenyl)-ethyl-am de was isolated as a
worRob97of cis and trans isomers. Purificati oPCTUS2006/006287

HPLC yi el ded ()-trans-I|-(3-nmethoxy-benzoyl) - 2-

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

(4-chl oro-phenyl)-ethyl-am de (24% . 1H NWMR (CDC13)

S: 0.96 (d, 3H), 1.13 (t, 3H), 1.71 - 1.80 (m 1H),

2.45 - 2.56 (m 111), 3.58 - 3.65 (m 1H), 3.67 (s,

3»—%21377- 3.93 (m 2H), 4.98 - 5.10 (m 1H), 6.44 -

tggramypirq-gjrinolipgy4-caghox Plic-ac@, epyl-(ehitrot penyl)-Bnidkc 'H- maxcptm) §: 0.96 (d,

331&')1 15?t 91@) 1 757 ﬂ?s @ggﬂﬁaﬁ%z 572%‘80%@111@ 3.7 (lar), 4857590 (m, 21,

t5r1é|<f§»l|H>((z+43M<é{1ﬁﬁ>®Z4b Gy JED26-Bet O (i 2H), 3,144d; @), 416 - 7.29
(mdzm - r'rqsiswlﬁezm MBR%Yd iver1).aci d

di chl oro et h | - am de (25) [00182]

6(331_6?], at®: tranc 2‘ -\é%%, Jég;qa}dezs fRrPoRy:=112,34-wtrghydse-guinoline-4-
cydboxylic uélmoi dhnﬁo-ﬁh&@niamwémlﬂe (1&)0|d d de follo
[é}(ﬁGg&, dIT% g/h%f;tg né{l(? ﬁﬂgx{ liuﬁlgm%vl?qiwna(%emL o24 mmol) %as added a
s¢l@ion - @ mhbedrame henyll,) 2damind hodimethylydetalneld zZy B -y @kler a nitrogen
al U X (¢ C r1de an
T8 b GBI MR RARN ) B 1z 24 o o

I'C aci
P{oBlOBAI%(2 dHle 126 J%?P@n‘%@ addechipd -t@me@éorvmtur@ms atiead agom temperature

fo¥i2Bthdiie. Qhe &h&lo@?ﬁlxtﬁré 5‘&13§ cdn@é?ﬁ?c@c? m aszo' bt ‘i)%h&fad ¥kt@een water and
rans - benz oy

etn&“ﬁ%}% ?Jh"z °f§"‘“5f) et Wawmf%edqﬁrﬁf‘g e ity iy fB@Q §YeF gagpepigm sulfate,
affd3godeediratdull io wacup leyiyi an etahgel oila@17d. ThdtrideRnatdri@DEkPuriBed by flash

cﬁlroﬁé]t%gxré?)hy ?’1’6%@;1:])5/1 %c:é%%t/ hm%l;%bto (prov%i gbrr}ethzzglstgi%]zctle-ﬁdéﬁxyhc acid ethyl

e@f?sawhltesrygtzls( mt%)5. 06 - 5.13 (m 1H), 6.47 (d,
[01)'159] 6A7fbund BotDén flzm( \ét!ﬁi) meagzetllzsst&rgldwas J&')fnged i/ég xﬁn}% l-isoxazole-5-

2
c%@yl(cl\%_:@) ethy g%qo mg, 8 mmol) in tetrahydrofuran (2.0 mL). o the reaction was
addpd 4 sohutisn bf s(,dlmﬁ/hyda@o@emﬁriigoyi i} mamnm Wtdr (AmB), §>11f}wédﬂatyfn§~khanol @
m%g O% gﬁ%t%g V\!asn s%rred at%o%?g( 1¥1perature or lg % heoturrg%nc?egnanda?gon%gr)losphere The

refgtion g grapsfqrapd N taheepyratby nfzmmel pnd {hﬂfeltl'h)pﬁjﬂékqd2m32 4idt atditiah of 1IN
h))ﬂ?ﬂéﬂlbl?djfi&pl 'I‘ﬁbemf}(fu‘fcacvpsoéaljaétéﬁ wﬂp Etﬁ% {)QH ?Q}S qﬁ VBF the combined

| owi n enera pr ocedur e
YRR VSR Wh &tinsy(l X HWepbly eaimVﬂ@magnwmmlfe@Dmﬂ BYjtered. The
filate iyas’l.@)neenﬂ:at&ﬂn a0 BHeld imgtﬂyl(lé‘iﬁgzolelﬂ")arboz 11 hcid & white solid (660

W0_.2006/ 091674 PCT/ USZOOG/ 006287
%’393)% }_ﬁle scgldl 5 s&tg w1t€<ﬁ$ punglcaélgn in ﬂ%e npxt r?aﬁ,ﬁlonl H, 6.49 (d,
[00H)0] 6(xjOans- %M?ﬁyl(ln@ ri2Hly]-is@kaBide-§- dﬁbhny]ll 2,’B)4 tetfah do-quinoline-4-
ca?ony?hc (agﬂl (42!:_lbloro Zhe%é) eth§71 agl%e(\& ma(@ followmg general procecﬁ.lre A’ )substltutlng

5 (nfthflrl%mgwle Stronet (sbiRyideniens-gifluprometydtbiaydoylichirigs. 4-Methyl doxazole-
5-ydlsoRylGHionad Wﬂ%rébax@@ﬁ}b@ﬁﬁbﬁ 6f th@&%fgrmed 3- me8th l-isoxazole-5-carboxylic acid

en thyl -am de (27) ]
o i o 1 Sne D RGR I i g regpivalnts
Ofyldh101"1qh»}"dl'“3®idB n’@fﬂﬂ@arlbm@/ kst hyaf&‘)ly@ls step. The crude 2-methyl-1-(3-methyl-

1s<(x%zofeh§ ﬁ? ?g¥ 4)tetr%\£y %uu%nlntle 4% Wabox c rr%ctu% 64 yﬁorB é’ﬁ?‘é@,‘]ethy] amide

general procedure
WasHEQGateddes ¢ apixtare tof jcfs| amdrtmudqylbmbeﬁ‘\m@wtlom by oilicdeel chtvenatography
(dﬁﬁlb‘l@&etgl;al{eé/{ %ﬁl&g)?‘qo/grﬁﬁﬁtzn (09»!5)#852 g?g{i% glel ed (+) trans-methyl 1-(3-methyl-
lsctxam@ni Bromgh @?&5 P g -y oo G hero gheny) iy amice
(24t ! HrI‘Q/IEKCE:GZI@ Sana2 { SS1.1S@MHNS1 4d3UISOf(knC ﬁtl)| 205 Gé' 3H), 2.70 - 2.80

HPLC yi el ded ()-trans-I-(2-methoxy-benzoyl) - 2-

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

(4-chl oro- phenyl )-ethyl-amde (12%. MS mnfz: 463

(M+1) . 79



[00187]
()-cis-1-[4-(3-Carbanoyl - propoxy) - benzoyl ] - 2- net hyl -1,

WQ 25491624 r ahydr o- qui nol i ne- 4-carboxyl i c aci dPCT/US2006/006287
(4-chl oro- phenyl ) -ethyl -am de (28) and
()-trans-|-[4-(3-carbanoyl - propoxy) -
benzoyl]-2-nethyl -1, 2, 3, 4-t et rahydr o- qui nol i ne- 4-car bo
xylic acid (4-chloro-phenyl)-ethyl-amde (31) [00188]

A mxture of ()-cis and trans-4-(4-{

4-[ (4-chl oro-phenyl) - et hyl - car banoyl ] - 2-i net hyl -

(8, HH)IB-AY € B-62 k- 1G1ni 389! (7.1 RED) | 4 Lar DOy, YHR B85 Gk ), 64L yy; iLH), 6.70 (d,
1@155'6(130((12913) By (¢ q51§47810f(@9§1 7%§1r Shirs S %6 h3kfa0 L)

di net hyl f'or mam oxybenzot ri azo 111
[A9L71b. s@ 4’1‘11’611)(4-Mﬂﬁh%ty1b§uprlb%rwe§why2,émtﬂ!@hyt(l@%mnme B@@boxylic
adid, eth%l m&nﬁﬂn%l)l hé&yBadest 20h0 the resulting reaction

B o e it Mo b R mas -1 @8 B HR-isHnarhrparbonyli
ablﬂ)«ﬂfyl Mahmam&@hﬁﬁeﬁylf Silide WBs nﬁd@?ollﬂﬁﬂﬁé )geneﬂi‘ %rocécﬁ‘l&CB' Qsttltutmg

r.at.ro nper. at u f o 5
eﬁjﬁ?@ 1m1da%/§ 8 Iﬁ I%ﬁ?%} ernalée %B Stgﬂg) é?ngHy -benzoyl)-2-
methel-, éé,éttqt@hvdmnwtmer 4-gaaboaglicr Glum Emmﬂéﬂmﬂam}el -yl-phenyl)-amide was

QW R zgllﬂ}xturé@ Qf aﬁ:@tml ggllﬂﬂp Puhﬂgaltlomﬁ(f-ﬂg][@ ?'ﬂéﬁesd (Watrans -1-(4-methoxy-

concentrated in vacuo e resulting res

bz Wit ety)r it 2 f-eyhydroauinplinegrrgrbmedip e deid t \wihyle(4viinidpzol-1-yl-phenyl)-

awiate © FH-NVIRS(CRXXL,] &C6.98 oﬂgﬂf} l\l\ﬁS(heﬁ) \N7§ h1 Wﬁﬁ} st aﬂé@@fuiiH) 375
nate and brine

Gofoarst” 5 (R Eh S A Bmetine 641 Ko T o hn SEb Tdddbs. 16D,

masmom)sﬂw(sl(ﬁs 4H)S7.9(bh, 11). atSmizs4gevy. Puri fi i cat i on

[(Ydl?%]; % garngzlm %e?h%gxgF?%éygyg%%%gﬁglt,ﬂihfggr%h?gl)-%Lilngl?ne{4-carboxylic

aijl (4-¢hdorg-pherfy) a(anec(aI)barmyI propoxy) - benzoyl ] - 2- net hyl -

[60134ﬁ %+)t t%nﬁ %o%ef)é&g%ﬁ %wth?%gg/g QQ@@%@% %Jcl:nogne 4 carboxyhc
aflﬁi @rchm_p ;[hgny mqapared following general procedure B substltutmg 4-

cmbﬁmm)fortb@ﬂzse&ﬂl 'a%j‘ngeuIIﬂNMRl(Cg)C?fg)% tl% f(@%ﬁ? r1074qli'8'3‘21n' f¥), 2.87

arboxylic acid g{g | or o- phenyl 7y
(@Qtﬁﬂf%?“ﬂ?é{)ﬁr%édl e - 49ri|ﬂm|\)ﬂz1>( @7 (& 200 ¢ 976 (dd 1D, 6.99 -

73Bm, ZD)17114(17.2130), 28 722 - (dddn, 3Hh)7.36 2.3 28), 137 (snm) MS m/z:
22\ 2. 34 - 2.41 (m 2H), 2.52 (ddd, 1H), 3.59

1H), 3.77 - 3.89 (m 2H, 3.91 - 3.97 (m 2H)
[®108] - (B:tA@s-11@-Methoxy- Eendtﬁfl)(bmmiyl ]JZ;QA-teﬁ‘aKﬁiré-hﬁin&line-]4H)1rboxylic

afld %ﬂchﬁ(ﬁio 33k e 911%&‘? ethgl %@mé (i?) - 88 (dd, 1H),

m 4I—|) MS nmlz: 534
[Wﬁ_]) (:f)GGl]}g*g-Iél Methoxy-benzoyl)-2- methyl 1,2,3,4-tetrahydro-quinoline-4-carboxylic

adid (icfhﬂﬁ@&(’rﬁfbg Elliml-éﬁ{ﬂ ﬂﬁﬂ@%ﬁ@g&ie fgrllc%Jn)g éegrergldpr&@clupéjﬁ ysupstltutmg

FdF 3@@/&%@%# ﬁlzﬂwlh aramiz qu hrheambpraing 28he @ygde\igi-methoxy-benzoyl)-
22061-021,6- ?dralﬂﬁiﬁ’ QSRRSO RAiE athﬂﬂlﬁ&]} 3- methyl phenyl) ethyl -amide was

1sél)c1te5 58651 rszx&tﬂl(e of leg] aqdu%ngirspgge% e‘}intacatlon via IX]!’LC )[ ldegi%ﬂ trans- ?)&/ -methoxy-

bQﬂé@ﬂ)a%lgaethad L Ah@lrahmdm -qyindlinerdichrmotie avie 4 phleperedhyl-phenyl)-ethyl-
abhab| %ﬂﬂﬁ_@ﬁ@ﬁ)’@' 0. M(Q%‘Pﬂ%rﬁ (53H§‘f*%§t h %(Sjé]rh ri?{) @4&'{9 3H), 2.50 - 2.59

di eth fazol -3-am ne for
(pdHy f3r68at3176ﬁn ByD: +3II5IZ¢S yHEBdRd3. %@521(1), SOY aﬁsi @81H), 6.45 (d, 1H), 6.74

- 6Bt YA BRH 06.9Y A 11, 73)4 y’r 06(}?{ 1H), 7.13 %)s ). 745 (. 11D, 7.52 (4, 26D, MS
mfl)zl gi}( t hoxy- benzoyl') - et rahydro-quin
( &/I] nmet hanone. H-NI\/R (CDC13) 6: 1.15 - 1.31
[00877]9 Hy)-c8-106-Melbksky-pdHiline-2-caibony)22- ﬁ@thg_lfs‘ll %iﬂe%rﬁbﬁyﬁg-qglgohne -4-
- m .
°a(8°xy?t‘£8n}d ‘é%m P‘%”“’S‘%ett‘?‘h %’% é3)6 67 - 6.73 (m 2H),

6. 87 (ddd, 1H), 6.97 (ddd, 1H), 7.28 (dd, 1H), 7.37 -
7.44 (m 2H), 8.05 (d, 1H). M5 miz = 447 (Mtl).

[ 00191] 80
()-trans-1|-(6-Methoxy-pyridi ne-3-carbonyl)-2-nmethyl -1,
2,3, 4-tetrahydro-qui noline-



4-car boxylic acid (4-chloro-phenyl)-ethyl-am de (30)

[00192] A round bottom flask with nmagnetic stirrer was
webasged7wi th cis-2-nmethyl -1, 2, 3, 4- PCT/US2006/006287

t et rahydr o- qui nol i ne-4-carboxylic acid nethyl ester

(400 ng, 1.95 nmol) in nethylene chloride (4.00 nl)

under a nitrogen atnosphere. Into the reaction was

added 6-chl oroni cotinoyl chloride (480 ng, 2.73 nmol)

and NN-dii sopropyl ethylamne (0.95 nL, 5.46 mol) via

syringe. The reaction was stirred at roomtenperature

[PRY7818 San@@roaaiures:s fof ke prepaatton Of (shasrst I-@nsdieKy-giding-3acarbonyl)-2-

AR B s P ol COR RNy R BRES PN e, Purification
it abfeeded F#)mﬁld@nle?ﬂgxy pyriflingArdarbdnsiR-@rmetlivh bR é,ésettlyhydil'dateunolme
ARkl ragd - &ﬁ&%ﬁhelnﬁy&ﬁyl%ﬁles@ﬁﬁr RLEHR (@ﬁéhf@l Whié by, L 3, 125

bri ne d over nesi um sul f at e,

318 &0 0%1@%%4% e &y B, %%&é&%(ﬁchtlau 3{7h - 382 (7o 1 3.90 (s, 3H),
4a0651- and (anH) or.sng&ss(asimuesd @0GDN®30 (dTHs, .85 dus, W@S(t 1H), 7.10 -

7%r|f 35 @ o) a,:@)(s iy TR ¥ bh e et hano

[‘-’-01(791 c mtmmws Mitiogy-BerzayifDmyihy 22,5 tdnyhy do-Juiorelalakboxylic
aaﬁyﬁmomg)?{hg,gl gg,galﬁldg%poxyl ic acid nethyl ester as a

4% . [00193] To a solution of
[%‘?1§0] 1 (!G)Grfttlhlléif Meﬂay)rymnmn 3-neghyb bR M tet@hyttet-dwroline-4-carboxylic
adid &-hidfo- &Bﬂﬁ&ﬂﬂ-"a&de QI'a'é IH%QIIE 'fcﬁﬁwﬂxg ‘[é@rfegpﬁ%éehlﬁf a déugsnﬂﬁhé‘y lnethoxy-

Lot in ethylene
ﬂ)zrchlé 6‘6 4 tﬁﬂljorqngyhlaeag&l chlorige.(Theg 5:%1: & Jafthqjcﬁ—bngoyl) -2-methyl-
1908d- tmmhp@bhﬁx@ﬂemmbmﬁdw asial ((ddlodo- lmenyl)l@hyialmﬁpl \)/as Ibleted as a
Xt ure wa t
PGB SO D 5y B LSRR BIPEL Al o
H@ghylablm fHietrahydfo-quipalinstiscatbiix iy dacalc M-ditdre plesylbetaytdmide (24%). 'H-
{1@5&13?@ Bk hi ?Itl)hl/lB @03‘1115 alA- 1 BIfmOfg UL u% 5?5%% 1H)W53% 3.65 (m,

rlne dri ed over magnesi um s
IH? I3t6é|(~°eaH) ?ﬁ% BO3B {p. 2. 4985 501(9r(@eﬁfﬁ)r 684 l6.5h(d, URCH0 t ©74 (d, 1H),

6Y6€6.91 (m, 3H) 7.06 -7.15 (m, 4H) 7.21 (s, 1H), 7 41 7 49 (d ZHf MS m/z 463 (M+1)

@0 ng oXYy- p¥r| di ne- 3- car on% éy 3,

[qo1 @d Pdiaribif-Methexy- 'af‘amasgymﬁ ylale% b te!ng qmqms@%e Acarboxylic

a@ﬂ)(m:gdln]:hl&ormuﬁm) digi-bamefdsask wi th magnetic stirrer was
with 1-(6-nethoxy-pyridjne:3- . .

R et Loy oo ey S i rfuioinglnegesasopi

2@k (B 4 dchdao-dhefi1DOhyigmidd .ve8 matenfo)lowing genbryidiraiadure Pydubdinutig ethyl-

(iﬂdléﬂ(m? l)hengrl?: a%i:ﬂg éfcl%le bé}l?)_'ﬂ\ggén adﬁ‘%d%de rmgl r)’letho]g% ?HZWG) d2 methyl-

13 4Eﬁ@by<€%%n%e 4- ear@zylrﬁmé (3 4rfighloreplenibpihylamidst wasrisdted as a

mituré OfUM dn@ PR isbinidfs€ PUﬂ’Ei:@ﬁon% HPIQPﬂelde"&t({ﬂPﬁ%-?f(@ nfefﬁf)xylt%nzoyl) 2-
nt o_water

he reactio and =,
e e BT HPRF HOBPHLE 200 Hh PR gl s MR
(GIRMEHhed 10 da 38), |1r1é,(t BHDL 270 oVEY (myAHp Sl up6s (th, f1a),€8,59a3d0 (m, 1H),

2544 S8 08, L 5 48 6 COREEILTRUEN LA JRIRIR 71 co

10Tk ﬁdebH)vT ACH ZH)da56q¢I1H) SMSM 2006109 1B7W1+3).
[()ng] US@'Q %[z.ﬂp @@]ﬁZths)Me \R%%E%@ﬁ%_iﬁ(ﬁ%@ /%rsrﬁleydp(? gtgllohne 4-carboxylic

g et B
[00B84) OXYF)WM ﬂ{Metgbx?@ErQQﬁyﬁ )nel%yl(@ Y }etrghyam%ufﬂoﬁn%%rc%mg'hc

1 NOJl. I ne- car oxyI ic acid
acgﬂ? 8%@)}/17"“@? i H&Hff lloying ggpneral mrcrqmrf( émbs:al)utleg dipthglgming for ethyl-
beBkf)-amibe. 13{%@5){:19 3:.161% --1.2b. (ADorHM .o tdha, 12,21 (ddd211@03 38 -3.53
(m 1H), 3.60 - 3.70 (m 1H), 3.80 (q, 2H), 3.95 (s,
3H), 5.02 - 5.10 (m 1H), 6.50 (d, 1H), 6.60 (d, 1H),
6.75 (d, 1H), 6.85 - 7.00 (m 2H), 7.20 (m 2H), 7.50
(d, 2H), 7.75 (d,1H), 8.40 (s, 1H). M5B mlz: 464/ 466
(M+1) . 81



[ 00195]
()-trans-1I|-(4-Hydroxy-benzoyl)-2-nethyl-1,2,3,4-tetrah

wWQ deoeAgushol | ne- 4- carboxylic acid PCT/US2006/006287
(4-chl oro- phenyl ) -ethyl -am de (32) [00196]
()-trans-1|-(4-Methoxy-benzoyl)-2-nethyl-1,2,3,4-tetrah
ydr o- qui nol i ne-4-carboxylic acid
(4-chl oro- phenyl ) -ethyl -am de (1.067 g, 2.30 mml) was
di ssol ved in nethylene chloride (20 nlL). The sol ution
was cooled to O C. Boron tribromde (1.15 g, 0.436 ni,
(., B, Sdp0ldd. 1iaS-0ad48d (mMiH, 6APr(d,rdR,. 6.7TDR 6. 75 éaciH) ohsnedd, 1H), 6.90 -

7W@GHQ@)thranhﬁqﬁpqﬁgh%y@ngpg4§t|rred Two addi tiona
gﬁots of boron tribrom 0. 220 uL each) were

& t@ﬂélﬁ%methaﬁdbqnml)r?omfbyl -12:%A-tetrabydroquineline-4-carboxylic
aaapramﬁa§ﬁawngﬁ@1nﬂmgcﬁqter the second addltlona

éﬁ uot boron trib
[ &h‘gll et(?)dﬁ’”s H’r’eMetP%?%{é’FlilZBH) Fanethal b?nﬂ’ s%tfférﬁfrysmmpknecﬂ ppoxylic
agd)(denhloso- lﬂiaﬂi}ll)kﬁﬂﬂyhyrdlﬂ@‘)@sdﬁds £oll1bin Q gen(araﬂprdsded@é A QMsmuTxﬁ‘gez-methoxy-

b&%% Eﬁléﬁl}? foerglfnt?uo egzx t{ gxi:o&lg%% gf&de f %@%@033? \%Wntzwl) 2-methyl-

1 4@t eetrahyfgo-firinatine-4 'dEIﬂP%lﬂlCO‘a@d G etiotprphsyl)fegitybamifle |waer Belated as a

nﬁ!ﬁge ers.) BEri i o enz -
Al glg:n?a%ﬂgr&@ail% {SO Ii}’rﬁraﬁbﬁht;{fy;eveatr lﬁliLijHQdedvl@)st rﬁlf 1- (5 &n%lﬂo;@yb oyl)-2

m@t})gdll 2H etrflgdrgfqplgplaleﬁmar@o ic taeign@-chloro-phenyl)- ethyl armde (12%). MS
m(z4443yBoXYy- benzoyl ) -1, 2, 3, 4-t et r ahydr o- qU|noI|ne 4 car

[&%:\/;qfﬁ)ﬁ CI é)((3 galrhamg)?l }{l)‘hen%/?F%enz%%H l:)i;leftl]gfl Clj@'.?w tetIah;ygro quinoline-

4-caiokylid bfid (Lchidro-pblehg])-ethiyd-amide B8) andBEPHans(1AM-(BhrbarheydPropoxy)-

benz 7]123m(et'i% I]Q(:g 4- tegrﬂéj?ﬂré qglgg‘lhpe 4- ch %#llc ac&iﬁél-cgglolgh'&yl)ietzg amide

7.33 - 7.39 (m 2H), 7.43 - 7.49 (m 2H. M

[0'07188] 4K7m(foe1)>f H0BLAd ] rrans-4-(4-{4-[(4-chloro-phenyl methyl-
Vet hoxy fgenzo M g % T mopﬁ§é2g@gcmbmwwuznwmﬂ

3 %d%‘?fég%ﬂrlinelmééu K (’W”y WW@ bugiie ﬁg}ﬂ {298 pigy - 348 wierd) g Gissolved in
difeB 18 8hanSie nil). Hydroxybenzotriazole (111 mg, 0.82 mmol) and dnsopropylethylamme

Tetg ahydro- qu - car lic
(Zﬁ%d%zig%dé} n% | ﬁ%ré{oi)- Car b%xy‘% ic azch'ile ref@%‘ﬁgﬁeﬁcuog was added O-(-7-
azgfeBofrianels S N Ve thrimetiginrenque busflyobs Siater( 1 3yl 0 8X indtel). The

re%hﬂtvhsoﬂloxﬂle']d t%tlr]apro%)temp%llafﬁk‘eeﬂo{ @hﬁﬂle@&ﬂ%ﬂ%ﬁhﬂ&%&ﬁd&% mg, 1.07

VV%S 0rt| ons over . our s
mpRg é%@‘lé‘ﬁ% ot ek v e aétr?om EEPHRtE Gyt nbepmelstion, the
mixaite W8 cheiitfited UpﬂzﬁuoC OHHBh‘cﬁﬁlhlﬁgnremdlfe Res BieRGE ﬁ@tﬂ@@&etate and washed

twfléelv{ %{vgagerfrﬁflep g}%act w%rﬁ was(he% gg{] gatwglﬁggq%e%%pdﬁ%}l E\gatﬂécﬁiate and brine,
drigfl tomer sediere ﬁ‘@lfaﬁ Elterdsly drrdowh¢emrat@1 athiednide rebidbe w&0d imtkture of cis and

;rfc%z@ ‘i’dgi;ﬁg%s g Igbﬁflghtgﬁev;{%s;llw@ %gl:c?lrac{ﬁ%{o [g'l llgm?nethggﬁ%e&%%dé ?élgﬁlaﬂq\é@gradlent)

GBS (prizes ke Césb@m%ip@aoxymnhoyé]tm@thﬂd i3t etrahydre-quinoline-
4-exttok it e&lchl\arcﬁloﬁ)qm&iyl)%d}yl WERSH @%%N ab Rvetm a@'pﬂ?@l (6L NRy-(3- -carbamoyl-

pr%[{ox@ ?zo 5 ane yf'lln} 32§ lfjetrah%/%% qumlo ine- carq)oxﬁlc acid (4-chloro-phenyl)-ethyl-
anfidep [tatfoiTibe rammjishnes: qUH-NOYIR (@DCk) 6a0b0xy BHY, 1acii3Mas.72 (ddd, 1H),

r t 3 69

2. dése?ﬁgn% %%%%334 345 ?Sgggﬁuiizf Wae 1#?@% 83975'@211% ?77373 By, 280,
3. 9_|_1H)3 97 (m, 2B, 5. 005L ell] ((nni'H);]_fHﬁ (bBs, 3H), 5.73 (b4 8, 1{H)) 6.4%H,, 1H3.648 - 6.82 (m,
4H) ks &cH)l 6.1667 £8m %ﬂf 4 Mz dd, 1H),

H i ﬂ( >1)/ : 67&9(?‘ %%4 WO 2%38%/16&1674
[Oé@?) Uggb@g}Sthylamngo g-tygﬁl -¢4-methoxy-benzoyl)-2-methyl-1,2,3,4-
tetrdhydiro-duihdiib AGIym@RGHAY LYY 1, 2, 3, 4- t et rahydr o- qui nol i ne-

4-carboxylic acid. [00201]

1, 2, 3, 4-Tetrahydro- qui nol i ne-4-carboxylic acid (305

ng, 1.89 mmol) was dissolved in anhydrous

tetrahydrofuran (10 nL). AStsoyl chloride (644 ny,

3.78 nmol) was added foll owed by




di i sopropyl ethylamne (733 ng, 1.01 ni, 15.67 mol).

The reaction was stirred at roomtenperature for 7
wa@l2008/091be m xture was concentrated and parti t PONE82006/006287

bet ween chl orof orm and sodi um hydroxide (1 M

aqueous). The chlorof orm extract was set aside. The

aqueous phase was acidified wiwth concentrated %

hydrochloric acid (pH = 3-4). The aqueous phase was

then extracted with ethyl acetate (three tinmes). The

conbi ned extracts were washed with brine, dried over

[6&I@0L m (s)utdrad EDiethiylatniao Pekazokit ¢)-[ G Ohoadxy-atredyl)-Fheth el UrE-

ttgfa%qu& uili(gﬂﬁ gg g‘%ﬂi\%@g %g %'Eﬁge%qglro“@n%réerflér ap}olce%ure ]ivssug{tl%utmg N,N-

diefhyl LK~ ayrlwl saipe B}ijﬁttlﬂshel)zyh;ar@n@ PprifieatioralinHRLE> ydelded phuerte-trans-(3-
dﬁt}ﬁﬁﬁﬁlﬁ)@ﬂak&l 130L[A- 4 et &Rl ByIRD G 1, 24 Ji]Yeltralﬁlmodcﬁmolm 4-y1]-

0
RS DR (DI 114 - 338 (3 3101 290 0 o 3 a1, 333 -
3aB ble)em)J 3:745(5:,!311) (sep P5.0X(m, 2H# 8.96 (Hmm 6.9@S6. %pm}jé@b L 873 (m, 21D),

o35 B TR SRS £ ik o1k o e g = o

M™#H. uL, 2.95 mmol) was added. Vi gor ous bubbl i ng

[ﬁﬁ§ij]ed ("‘) az% QX"RR{:R& ?jh‘%d%? l .3 ‘EaEQ‘H‘S teEeyl? a!:rﬂt tle{;'ghydro -quinoline-
4t°é’FPﬁéX"atﬂ€Fﬁé4 chi¢re- phwl)+edwl swidat30bn vvas concentrated and
[6UA92 ' QP &fhniMbbitont @llaéke@@n fergr{eﬁth Qecﬁz?%%xaltlylczs -2- methyl 1,2,34-

chl oride. The resulting acid or|
tegfllgygaqyglahl?erfl ?@OWF arig mgqlwlcelstpldéoq 13 196 ynmol) in methylene chloride (4.00
niDi) hsdepi Hipyded bivokmsieN ento (5 GActVY wad ﬁﬁe&&-chlé’roﬁ@onfﬁw ERlor¥#@ %480 me,

I hl.o yl ani |l ine
2?9 ng‘rgd%onﬁ ]\5 19 \ﬁelfsﬁ)groﬁxlél%y? emés?ggﬁ :}4&:}11:'8?1' ?{16 § nge q:ge reaction was
Sttr@ﬁrr?eroatnmrepemvle‘r foir Bt 20 Bings. r Baakacom wassrapgerreddo ik Réparatory funnel
c&ﬁam{ﬁg @s%ﬁ%a@éd%oduﬂﬂﬁ’icé‘%@o%@t@ Chiy %5%)%%%‘19&5’ Cvft? ﬁj%eth;ﬁ chloride (15

onbi ned organi cs were dri e over So um su
“’H Pideihalgn V%a%ﬁﬂ’“% nEherfeseling qreanie, lyer g seppiatsil.rsheath brine (1 x 20

nﬂn}lrdhfed &G@r Pygnsdilnh Ga@Sind GilEreITBINe GiltARNWas CEHcEate@ 5B B0 Afford an

|ent o.afford .. . .
ol S Ge IR b St Vi moried vip st lyerpaiosain ) Fgeibanol
méthlaieh ohiptife afm yleld ( 4is-G Hb-olrloro pipdriiyet- 3 cagtiohyl)-2- &mhﬂel 4,3 B@trahydro-

né2-c i e 2.06 -
qﬁm&h é‘§ ﬁbé;agﬁ‘c!ﬁc d n‘r& 4&%%1?% Qﬁ@&&%‘g%'ﬂ 5 87" (m
[W ] 4T9 23( G@]utloﬂH)of gzsg Z6-¢lejoro pmdlne@ @eponylB2-m4thflnh,2, R4-fefrahydro-

qlﬁn@lﬂe 4-éﬂﬂcg(yhcldd)d: me@hy? Ster ((720%% mrnn%?)m eth lgn% glycgl d%ﬁeﬂ%ﬁrkther (6.00
’“@Q"%‘Wﬂ%‘i gt 0(% f\%& §?&}5&’9ﬂ E%ﬁ?él&%li)‘eﬂ?mﬁ%tnﬁm hamolz3 3 m} {62 fngﬁl) The

regation mipgure obd snieedlat Catilenipdritire fo @D Hours. The reaction mixture was acidified to

pl?tl IB%{ dthIAC)n %I? %%«L,cwg?lﬁ ﬂiclrgcg%nc 901(? §n§ )(traklt%% WQI‘JS lithsd agetajre {F g? (?,rgzﬁuc layer

W9sd\y§hq§uylﬁldqrmﬁ @lrig evay @@g@sﬁqn@ sulfatg; apd ﬁltered The filtrate was concentrated in
vc@tcchyl o 4RIV | - pRRIK) pFHIAS- éﬁ@%nyﬁbrﬁllﬁé’cﬁﬁq ol 301 QM. quinoline-4-

ner al Z cedur e stituting eth
oﬁ R &1 §I")g3a2r%ne for ethyl -benzyl - am ne ' H NMR

[WMl 3N rSindGbofdém flekk vﬁf(ﬁzjnaad ghetib 3tifdr wad bﬁargea- W IC(Beme%h%ﬂ) pyridine-3-
a%bo?g) % me%}il}_slﬁ_g %tegéhyérosquglﬁﬁrterﬁ'_ga%yhc 801%)%'90 mg, (&%8 I'{J.l’ﬁ,?l) in anhydrous

pytidine (165 @DR). (T, thelbctionGyag @dded §-ethy/l-£- mlorEdﬂ)h,ne (7185. thg; 1.10. rkQol), followed
b}( EDCE 6 IX m%%gzgéfqeagd&l waz st rred at 100 tengpn}aturewmder an argon
at’Pj’SPPerr%xFPé lé Zl%ﬁt hid yeapion Zeny Pyl intotvtier and eX(r@tedl-witht attrhacetate.
Tl’)édiiglnﬂ llHyElQ)l/aE ﬂ/@shéd wal @ﬂgﬂnb&ove@iﬁéﬁesmm sulfate, and fﬂ\t/%d The filtrate was

5-net h de (35
Coﬁffﬁé?t ié‘?rrc?fo f’[‘%%)é@ %@éé?'l)g) ?’%nlﬁ gglﬁi metgmql WasRurifigd via silica gel

- (4- Met hoxy- benzoyl ) - 2- net hyl -
1,2, 3,4-tetrahydro-qui noli 8&-4-carboxylic



acid ethyl -(5-nethyl-isoxazol -3-yl)-am de was prepared

foll ow ng general procedure B, substituting
woR@bloy1676- et hyl i soxazol - 3-am ne for PCT/US2006/006287

et hyl - benzyl -am ne. The crude product was isol ated as

a mxture of cis and trans isonmers. Purification by

HPLC yi el ded ()-trans-1-(4-nethoxy-benzoyl)-2-

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

et hyl - (5-met hyl -i soxazol -3-yl)-am de. "H NVR (CDC13)

S: 1.04 - 1.30 (m 6H), 1.84 - 1.98 (m 1H), 2.45 (br

chromatpfraph® (546 me@a®b/ (eihyldtd) chlBid§4foHovdd B HANC DH)ield 4x)-3ns-1-(6-

n(quxy %fuime 4. c%%onng o y( 'irh3:]5f|_tgtrah)§i‘r(§9 %J {(ﬁﬁe P r‘&?&ﬂc Gggﬂ}g 7(4-chlor0_
ﬁenyl)gtgyl(qwdezﬂ-m 1R (ChCp (S EHED, IV (mBI’zI) +.643475 (m, 1H), 2.50

(zw&anx 1}i)Q%Q§ho (m lH) 380 (q 2H) 39Sés 3H) 502 5.10 ) (m) 1H),650 (d, 11D, 6.60
hoxy - yl-1,2, 3,4

-t

<§, iy %33 A aﬁf ﬁéS 47 8%%&%%28 <m3a%1>d7 ?Peﬁdh%ﬂmp?ﬁéﬁgm §r4pé€e1H) MS
RIS b th 3, 4-tetrah

a oX en e etra
[“‘%‘9%1 5%“1"? ié@@‘&%&&%‘rﬁw m%\t&?%dl st ﬁv]ah%ﬂﬁe rAipinolingi4eparboxylic
amééld&dephaWDaﬂwhgngeﬂEral procedure B, substituting

h A Th
R Ry S OT ST i
g {(hehlogo- Ph?arlbﬁkmam@eétpﬁi’ m@tﬂ@yhmgihwwtﬂlssamctjm mglisylene chloride (20

il $. 0Tt s8RtgkSwa chalethbec Oism%h &bﬁﬂﬁidé 1393, d.B8MR", 2.61 mmol) was added
Purification via HPLC vy

VBTGNS fe‘("&‘“h%i‘sh“@k‘vedo‘@ ﬁ%’éy'iel)npezat?fétaﬁwﬂrid 2Tvo arlditigpql gliguots of
byrar ibapuiidedd. 220 Aach et addgll ht®naRdu aiiyb ydurs TaE yehct@AWEEstirred for

mée'_ﬁgmlvﬁteg F&gggt%)ld ?dfﬁ)gna? gl qg'\ﬂt’ czf %Hl)og I_)l')llbror%ldefyas( gged?’ gypon H?)rg]ﬂetlon the

reactign ggas (s}ﬁwlngq;ppedj ingy an a@ed® spdipm lsiroxiBe 4efutiod, (5A KL of 6M). The
re@alt?lé emu@slcgizwa(srgxtra%lé}l w1t¥1 e%%rl [acezate?’% )( 3o 1%]59 Tl?e é(%acts @erg%ombmed

w%ﬁheq Wgagat?r a(uggrwét dﬁlaq( 9veb gﬁlzugwuyat? fl#@f"h?ﬂd cqneontrated. et qrygly residue
wydruaifieibyrsilich pe ckro@Mbdoapky kdtl'@l aoat@ﬂeﬂﬁexanes gradlent) to afford ure (£)-trans-1-

AR R S DR Sad o Rk EORC -
¥ do)o- HMKW@M ear (9103(19] 1.¢3 (tadH)d1.74 (ddd 1H), 2.51 (ddd, 1H), 3.64 - 3.90
(h, %H‘I? hl@r.a:14 (ﬂef}Byé adoéaeﬁg' d. SsetJ‘éﬁ q}gg%[f ?‘BE i BYSm), 6.85 - 6.93 (m,

H@E YTWOV\!}( 222 (Eh%g)ﬁezr)?ﬁ n%?(%ym%rro%@’rﬂ 40-(mpatheM$ m/z 477 (M+1).
oot oyl - b@ﬂZ(XJIWe@mxﬂSeanﬁﬁl 8 qura:ily&r% (ﬁ%m %oxyﬁ‘y hoia (4-chloro-

4- tetrahydro gui hol i ne-4-car

t hyl
mﬁ?ﬁﬁ'gé‘@ﬂﬂ%¢6>4 met hyl - phenyl ) - et hyl - ani de was
[00$98]at Sdp AS(=R1, 7B X6t By@b- qﬁh@inamdmw;@ﬂ&acids Omers.

ation via HPLC | ded -trans-| - (4- et hoxy-
“’5@%’2 oy Ryngmgde ﬂf@?"ﬂ %35%’ %éﬁ% RRADGY g disiobted M Aqyeqystpgtassium
hydyoxide saluatiod ({ B%, 0. ONékémmhMuﬂﬁﬂﬁ[gyﬂn)(?) €} W8l addedlith @P6xtions over 1.5

ho'ul‘_sl' %hét%%@s 1§lx 412 \?e?s 8 %?% a% }_%)m @mperﬁlgrg Bor %E?;ﬁ)uri }_ﬁpon completion,

thgregtg]on was ﬁ@re{l rthrou_g];{):ehteg@ v} v(aghedgqq)l eth@l a@@ate. ThePH of the aqueous layer
wa?slﬂ)i}ust&i Ph con@endkRed kg"d:og%hanc a%d45054 (‘Sd Soﬁd_%)dlul@i cKl%rlde xﬁg agéléd until the
aq%eoggla{%,]waﬁﬁurateﬁ g‘ge e(tlav aogﬁse 1ayﬁ}svams§para@g} 7The(am]ef)us qh@s@g@gfxtracted
wifh) ethyl aangatt.- (Iﬂe hhiahﬂ)%freb@mbmyd )Waagﬂﬁidﬂyﬂqmﬂq%ai bﬁne‘ldg?gév@hsodlum
Cl
su i’%ltgl%h r!iﬁ!i ﬁ‘l%ﬁ‘\l}él?tﬁox y Tletéahpufro ﬂmp{@inﬁg]car )(23103[10 |lsféq1w1thout
fuglepr purifigitivo|(389eny 667N bHﬂWRcﬁC%h) & B9 -dxoswas 19, epap ed7 (m, 1H),
I I d

s 1| vtngen: 3o REORGINAS B SRR Ll ) A8 BTG Aol . o
T4 G H)MSmlp: 17813{\’8@ (ddd, 1H), 2.78 (ddd, 1H), 3.77 (s,

3H), 3.87 86
84



WD 2006/ 091674 PCT/ US2006/ 006287 (dd, 111), 4.90 -
4.98 (m 1H), 6.55 (d, 1H), 6.74 - 6.83 (m 2H), 6.94
w@ davd/09H) , 7. 09 (ddd, 1H), 7.33 (d, 1H), 7. 3BCFU%2044/006287
(m 2H). Ms mlz = 325 (M+1). [00214]
()-trans-1-(4-D net hyl am no- benzoyl )-2-nethyl -1, 2, 3, 4-
t et rahydr o- qui nol i ne-4- carboxylic acid
(4-chl oro- phenyl ) -ethyl -am de (40) [00215] ()-trans- |
- (4- Di net hyl am no- benzoyl )-2-net hyl -1, 2, 3, 4-tetrahydro
- qui nol i ne-4- carboxylic acid
[00206h| cHtep ooy Meébkbyﬂ)enmyi)de Ivastraipdte-qiadlinevicagoxylic acid.

[g@glﬁmltlhﬁg %%r% oydgecil]u‘moﬁ % tz‘lrl;oyc%lligga%%io@% mg, 1.89 mmol) was dissolved in
afhydyou§ temajw@n@tahym ben szysloylmhlouda @é4 mEHe78cmmale wis- {dded followed by
dﬂéo@%ﬁ;ﬁ&hﬁhﬁlh&goxy? 2% il %5. @%ﬁ%ﬂ “Fhe %,-aﬁmﬂ “ﬁaf&m@m&o% Bdperature

i nol I he- | C aC|d Oropen
Tt rflpys: i B aRR Y s copeaitaind apdpastitipsdtbaiveenythlosafermend sqdjuamiydroxide
(1 $QMEtidus) Pulhk fchio@tdr@rnexiticd wabkde ayit€! d‘@eda u)aOus hase was acidified with

concF]anr&te& h{%dﬁ?cﬁfgflf %cgcy JRﬁI;na?%oi?) CE%%*)& Ipﬁasi yas tMen exfracteﬁ "with et%yl acetate
(biek Qm%) pHergindinet ehtydctsaypraheasiied 49%h brihdd MIRY¢r CGXBHB JulfBte, filtered, and

cgncgrfféra{ef'ii TI%IEQu’de ﬂmcilét \Ms use%ld)lﬁﬁﬁ& fu%ﬂl 6r Xu&ﬁc%&)%lg W{S m&% (1%4-65

[szgé] Si,eplé (:\zhl (ﬂ-_—|l&|}etho(§y Bzay) 6, 504 etghy@o-fyinoling-47@rboxylic acid (4-

cﬁox%fbhéxﬂl) e?mi,lqla)xde 19 - 7.23 (m 2H), 7.41 - 7.49 (m
(Mr1) . [00216]

[?‘i}%ﬂ ar%s(41Mf-‘fhz?X3|\/Bet“FR¥W Zo?e%%%yslfozwmknﬁwca@owhs acid cfepprpr. 147
mynehil)ow ldhsﬁﬂidbcﬂﬁ-x&tt@&ﬁ@ﬂﬂqﬂdb €10 r@0itél which one drop of dimethylformamide was

hyl < i.nd I 4
< bR 5 ) R G okl g Yisgrope i ensue
fgl]@wgi bpucihm]utlwecfzthmlmgxydtqn@] Afer dirring for 4 hours at room temperature, the
y@fotlfysbl'u(lc;ln"k/ds Qgﬁlentr%feéf Ln)d' ef%gtrg&dm tdﬂeﬁ@@r ﬁg?vta Qkée&‘@xﬁg chloride. The

gener al Er ocedure B, substituting
fef%‘i*%?&lﬁ‘l chigridesolytion was dispaiyer inyesibyjqne slﬂ?fhié (10 RLNfARsopropylethylamine
(16001 298 3., 4.01 Aol &has skid, follovked Hytd-chBId-N-cthyaflline 45768g, 2.93 mmol).

Tg rq?ﬁ(%u(re w?lsgs'_ﬁrec? %; r%n femgerétgll C)ﬁ?';?ué}?_to Tg%reeﬁon wg§ Iiodlregi:‘_}%to ethyl acetate
aridHyash@l. Wigh wat@.a6Qbifey  The TYymbifed $ganicEwEB dfier ovii-odiub shlate, filtered
a c e e ru Oresidu: ie ilica: ro e cetate
Zd 4R énmu 05"% Z Ee dL7 \3 ;(ug’fldgﬂ) BIJ ék%_g l%ﬁ/égré’?( thy) geetate /
hfm)gradlg@gtoem)(ﬂrlgéﬂag]oxy -benzoyl)- 1 2,3,4- tetrahydro -quinoline-4-carboxylic acid

(4-9hldré-pidsyl)-cthBamze [ b ki) %ms:ﬁ]e 12 NMR*@@BML))& 3: 1m%tt by, 2.86 2.26 (m,

li - I
oSBT b P G e Bl M e - 74 o 2,5
(dd)i- 18D 2es~17:06 Be ez [ 707t Mi2o pherig 727 ¢ anb i eH).- MS mes: h49| (Mhd)?

] T T ———
agéﬁéﬂ&(lﬁl ethybpledyli-amide (Bubst i t uti ng
[62)965]0[ P-]-) tﬂzln.p P hﬁﬂ?{hé(é/%@ﬁ%??% eﬁlpf 5 9 ?etrgl%laro -quinoline-4-carboxylic

trifluoronme
aCBé ﬁb}d{(ﬂt{lﬂwbm@ﬂ@lde Hag arpwmypﬂoyvhrlg@enqﬂ@ pwessiupris gehséutingyethyl-(4-

et’ﬁﬁ%&dygf&r&fe férfét@p&ﬁ%ﬂaﬁ% @—Iﬁﬁi‘i{t{@?ﬁtl 1& &9 @, :Wl)t f‘13 (L 3, 126
| ori de dlnet%{ ormam de i n neth
31&9#,(@1@ 1255 1ddgd ), 269 (g, ZH), 3.63 - 3.77 (m, 4H), 3.80 - 392 (m 2H), 5.02 -

513 (ham, 05[4:2](& hﬂmtv?n@;]ﬁéﬁam)onw l)ﬂZ} (m42H) 7%5 7?2 (m, 2H), 347 -7.55
Yigl, rahydr o- qui nol i ne- 4- car boxyli ¢ aci

(’%T?hghlkg 6%@%*{1;9 et hyl -am de was isolated as a

[ao2a6]ur et)Q)ifan{:l -44-Bilathoty-bengoyl) 2omEth - 1,23 4-tefra Byalr6-qilinBljhe-4-carboxylic

b Lk CE ] r 1% net hanol / methyl ene
acé?]la%fl?(g%ﬁl?’gp{; g%% a%glgér/ %I cation via HPLC yiel ded
()-trans-2-nethyl -1-(pyri m di ne-5-

carbonyl)-1, 2, 3, 4-tet r ahydr o- qui nol i ne- 4- car boxyl i c
acid (4-chloro-phenyl)-ethgb-amde (34%. 1H NWR
(CDC13) 8: 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 (q,
2H), 5. 05 - 5.15 (m 1H) 6.70 (d, 1H), 6.80 - 7.00

A A -— o~ N



7.50 (d, 2H), 7.70 (d, 1H), 7.80 (d, 1H). M5 m z:
489/ 491 (M+l). 87 WD 2006/ 091674 PCT/ US2006/ 006287

W 0OBAV]674 PCT/US2006/006287
()-trans-[1-(4- Met hoxy-benzoyl )-2-nethyl-1,2,3,4-tetra
hydr o- qui nol i n-4-y1] - (4-
phenyl - pi perazi n-1-yl)-met hanone (43) [00221]
()-trans-[1-(4-Methoxy-benzoyl)-2-nethyl-1,2,3,4-tetra
hydr o- qui nol i n-4-yl ] - (4-phenyl -
pi perazin-1-yl)-nmet hanone was prepared follow ng
[0R20ET al (xprocedédethByy-iSulsl 2tudhyhg 2,3 4phﬁmgdho~qlmomea" -BZdrtiRylic

aElEg th?lt ('3%% k?fsgééﬂkol é')l}b qgndgz\uis g%ﬁaré%&wgl% gefﬁraf prgceﬁufé Ph?ubstltutmg

Ny yl S@eggllsoxgolgﬁar(nm fon-ep;hyl Henzyl- afnghd, Thiel) cruds, @@@iuct Waslitolated as a
hiffire bElis afdt RBs (sGmerd |'bunf1@at1§19by HPLd %eldécf%) g-!?»sa 2@ n%oxy -benzoyl)-2-

nﬁ_}byi’gl &,Q’]ﬁéetrkpnyflms%unehﬁw zlz?qibost izﬁacl;) ethyh(ﬁene(dm],_gﬁyxazc[l oé)zg]lde 'H-
NMR (QITIS 5] 1 04- Mt (o BHY), benznga (hr, ZH)nEu:hcbk s, BHY 234 42 b8tk aln), 3.64 -

3%%83%’2%' PR (37135 Y4 50 "PLRN0L Nz Ge M) ’E%S,héi“g"(ﬁ‘,el Mo 6 (m, 2H),
6(8B (irdArIED.16-8747 N’E(ﬂnaﬁy 78n20Y (o) 28168 g4 Bv3)4- L et 1 ah

L A BB ol T OB o
agig FneétYhylllenﬂewsH G6anmi ne. "H NWR (CDC13) S: 1.21 (d,
[@dbey 1. (-%Gtré&zg@-@l Myﬂ'))xy t%nz%gl) Q%ﬁlyl 11%% 4- te%r}a_.ﬁ@ro qu:f)h?? L&E}boxyhc

ac]!;il El)x)athylaahwl armée vya,-s nea‘qz? fogp.‘ylng gengrol ;{r@g@re |sblbst1@t1 mel‘hy]@glhne for
ethyitbedy)-amine . 43he cfudd 11-(40netkdy-berd¥1y7-Zeth @92, { Mekdhydro-quinoline-4-

%?(9(%']20 f]Cld rﬂet}tyhplleﬂyl[a(n}tie o id gPlatecbﬁsear‘Wf“ijé)lf ﬁl&} Pndctg(zﬁ gﬁtﬁvf ]Puﬂflcatlon

viame HRLC - 3y1&1dqg| h{ror2H4-methoxy-benzoyl)-2-methyl-1,2,3,4-tetrahydro-quinoline-4-

cé}b{ixgﬁﬂ dolinctyE R Mde- BRRVAXIDAT &L b.§6 ACHS, £4) 183 (m, 1m), 2.51 -

2@9 (p.r B34 3H), 377 (4310nB .6} 2 $Hen ) 561 hyi12 cadBakey d 1B), 6.75 -

6:908h, I3y, 73047 99 By 8ti9-73kE 7:54 (m, SED. MS m/z; 415 M.
Uﬁ%ﬂ&lllne 1- carbonyl } - phenoxy) -acetic acid was nade
0

WG AN EERh B G et I8 4 ahxstrefuinoline-d-carboxylic
adigl (3-¢hird-g-ndeti{yfphenyH-ethyl-amide (37)

NI TR RS TR T

acﬁci Grghloro-4-methyl-phenyl)-ethyl-amide was made following general procedure B, substituting

etﬁ?l (§ Lifls: 4I mth%'I E\y gﬁg&aﬁﬁgp & %t%gll t)en%l gﬁ% le"heldruZde% (ﬂ e%oxyagenzoyl)

qui no

zﬂthé‘]hl HF 6Ieﬁﬂlé/ﬁgprcaumehw casmmdle am%i ¢hydro-dmedybpheestatieyl-amide was
isWiasd Ssulsikiude W &ﬁanfi%ns 18dniys. ?ﬂfﬁ%‘ém%@lﬁded éH’ ERINR) - (4-methoxy-

b %%]%xﬁ?tf%i}& 3,4- -tgfta ggdro E%n(él&e 8@&%0 a%u’:i —)@r chlorg 4g§[et}(yllfphenyl) ethyl-

B9, "HANMIB (CBC1:)2)0,994d, 381, (14 (1 B3), 1.84 4187 @, 181244 G, 69), 2.49 - 2.59

lgc}%?é’(ﬁ?] ?}ézn’l IHY 3%2&5 I%)*%? ({[%?O(ZH%I?) 2061 de(m %59 64Z(d 16H) 6.75

$4 i g H), 689 - (6:94@ar Banby1 8-t 136 - 16t (ex JIN); DEhzDFH). -MS m/z: 477
Mt hyl-1,2,3,4-tetrahydro- quinoline-4-carboxylic acid

4 chl or o- phen ¥B et hyl -am de (46) and
1, afd ang-Y( et@@fyﬁympl methyl-1,2,3,4-tetrahydro-quinoline-4-carboxylic

m&iﬂﬁmbﬁ%)butoxy) benzoyl ] - 2- nethyl 1,2, 3, 4-t et rahydr o-

i ne-4-carboxylic acid (4-chl oro-
[‘%ﬁ%ﬁw +) érflﬁfyﬁ (4%%y-@myl{ %mlgtgyfl]l 2,3,4-tetrahydro-quinoline-4-carboxylic

ac{d) antitlswds-fhrepare B follaw g gaittat SrodkairB B suBsHiaxY )amf%@ﬁl& QVdidxare 13} ethyl-
beF%_y%ﬁqno r %{ Iglr\]ﬁ{ A&ﬁgd@%rz‘a é?nggé qg:]] '&cﬂﬁ ) SPIP0Y 1i3 8% Ly, 3,87

()-trans-1|-[4-(3-carbanoyl -

nmet hyl - but oxy) - benzoyl ] - 2- nethyl 1,2,3,4-tetrahydro-qu
i nol i ne-4-carboxylic acid @4-chloro-phenyl)-



et hyl -am de were made follow ng the procedure

detailing the synthesis of ()-cis-1-[4-(3-carbanoyl -
WEe@poxy4 benzoyl ] -2-met hyl - 1, 2, 3, 4-t et r ahydr oPQUSIING/006287
e- 4-carboxylic acid (4-chloro-phenyl)-ethyl- am de and
()-trans-|-[4-(3-carbanoyl - propoxy) - benzoyl ] - 2- net hyl -
1,2, 3,4-tetrahydro-quinoline-4- 88 WO 2006/ 091674

PCT/ US2006/ 006287 car boxylic acid

(4-chl oro-phenyl )-ethyl-am de. A m xture of ()-cis and
trans-4-(4-{4-[(4-chloro-

(fch @HYy K0 et BY (m,d H), 16000004 [1H), B-7de 6.8Y (m, 3HA-600¢ Hgddr 1H)2Hbaydid) 0H), 7.33
(hqﬁ§7bgcaﬁpgp$§)huggﬁpo%% Ymg12- di methyl - butyric acid

was substituted for a n1xture of ()-cis and
[002dAL - A=)y-tnanp-4-(f-Dimethylamivo-perzny)l-3- methiyly1,2,3,4-tetrahydro-quinoline-4-

cﬁﬁfobﬁﬁﬁﬁhht &1&6-&)Héﬂyr)§éthﬂrr sthigy Ghop- 2H- qui nol i ne- | - car bony
b%lgﬂgqu%@ ric acid. Data for the trans isoner:

(0621 1—:_}3)(4 imeghygminochenzgyl)-2-mpthyl1,2,3.4-tegplyydrotquinglinesd-
cﬁbbxyldac?tﬂ@(cdldﬂ»ph&djﬂ)reth]jl Afide wab- dhlle folbwidkTbenerl ﬂgcedurg AS&bsntutmg
4%@1}}1@@?%%%%% cho;_ﬁe, (fgrr]5 .41 orqgleilélélt(emoyfl gbg 1de5 37§he ‘crude  1-(4-
dBneg§lafriinyo-bepzoP)-Bimeth§l- B23,4-thiratlydid)quinbli Z-carboxBi2 dchly (4%:hidjo-phenyl)-
etz%lla@mde \zasg%lagemas ]rm)the OF cz§" ;'nd tza‘ng’ éor(xéﬁ ﬂimﬁ):atlomarﬂﬁc yielded (&)-

trags-}- f“am@ethﬂmnmmw 1prshyh b By-totrahysrchginoling4-garkpxylist r apid  (4-
cherrh@ﬂ#l)@&M—dﬁﬁde‘k‘SWT U@XMQCD@%? 8 0.96 (d, 3H8) 1.13 (t, 3H), 1.71 - 1.80 (m,

1452081 AT, 7 oeBe bl bk 390 é%ﬂ?ﬁyﬁ 197 .6 0 S, 38,

6y78F @9@4@11 AH), 7ne- A2x@i, DEX Y41 ©7.48@, 8H). MS m/z: 476 (M+1).

[%02}1 Q%g?%lc égbﬁé}i}g)iy E tiy{l)—fﬂftgﬁglv&g%%vrra dfrg lqlugxmhnrggl -carboxylic
agid ethak @ Hrindol-4 phemyde) (4B ne f or ethyl-benzyl -ami ne. The
[(ﬁj'zlllﬂ]e i*)(tl%nﬁ &Jqlg[ét}{o;%w no lfr;r%!l tetrlahydro qcumahne -4-carboxylic

a<(1d1 @‘éélr( b&inggi4- ﬂ%@mﬁ yvaSemrmated étvﬁoe?/elg\m@ral 9okaled, asbsttuting N-ethyl-

1ol -8mif £o6 bt 1@&%1"-5&&9» BE Y f®015\3f d.93 (83§H) °1”17V(l 311), 1.50 - 1.60
HPLC vyi el ded (ﬁ trazzs-1-(4-met benzo

(PrelfhiyA-201, 2594y 4 %?P%r{wr(am & %4 [Sn )43-8%r %@igm.%b &e0¢t 5.14 (m,
1H)46aar@mmyhﬂpaemy¢ 903 @t, Iy, 6.201 G- (m, SiNVR - (F0061 :iﬁ) P40 - 7.46 (m,

%o i Dl g Sl by el 10 7

(08281 5 (0 3rans-5(Wdzd[bithidiHpne-Bcddbonyl) &-methyi D 2,3,4L4ebrahy@drel Quinoline-4-
ca(rgoxyikwmdé gﬁ‘Sro ﬂ%nﬁfgﬁﬁ}ang@(% (34 (d, 2H), 7.49 (d,

[ 00230]
[0@5'1% aﬁ@ﬁtan( ncﬂmolﬁtdwgppmﬂzwbc)nywmmyl 2.3 ActBhybid-@firodite-4-

caSbx Qe LAINS: pﬂen(}l‘?—gtlﬂﬂ)%)‘rgdr%qxaag ﬁf(ﬁii‘réjf)ollown(lﬁ%anf{*ral procedure A, substituting

%Wﬂwéeﬁe %(C&fbwﬁ FHOBEY e A2 HojompiietepappL. clopids, 4Banealiophenc-
2ydbv@yphioriod Wﬁ@re@aﬁcﬂb)bl@é’c)ﬁbﬂ 6f thidGplihene-2- carboxyhc acid with oxalyl chloride

n(isalﬁlhtlhffﬂéo?mgnngen%l )ne%yle B@q}dgﬁtiﬂk%scrg hﬁ belazg b?tWoEl%ne 2-carbonyl)-2-

rocedur e
methl’ldr?dﬂpﬁ@myﬁr)) ~qaindline-4fcatboatih ydid blecrhmyd pranglnehyl-Tingle cratitelated as

a hifefhe r@tchsoﬁﬂ heR le)YAe)s "l-z'u %tmﬂllf - sﬂ%:a %ef' chromatography (1% methanol /

tetra gg %glnollne -car
methyleng|c AY$S Derurrationtia %ﬁsyleic% (Qtreds-Aethyl-1-(pyrimidine-5-
cafBox§IML 23 @ftetﬁhﬁiro Qidlihd-ABSh ok PRMBIAS(A-chbfolght 5BletfNantibd (34%). 'H-

PR DL Pl 145 o8P b b3 3120y P63 189,260 370 (m, 1),

3.8Gqqr &nymso-ﬁqm (AolHNe7edc anbesy! 7. @6 BEY, 7.20 -7.40 (m, 4H), 7.45 (s, 1H),

| | (CDC13) 6: 0.99
og(d%g%wh%gyysm E;Mg %9/42“9\3"\{Rm ) 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), 7.16 877.19 (m 1H), 7.27 - 7.28
(m 1H), 7.42 - 7.44 (m 2H), 7.51 (d, 2H. MS ml z:
463 (M), 465 (M+2).



[ 00232]
()-trazzs-2-Methyl -1-(4-trifluoronethoxy-benzoyl)-1, 2,

W@ 2ebseterahydr o- qui nol i ne-4- carboxylic acid PCT/US2006/006287
(4-chl oro- phenyl ) -ethyl -am de (49) [00233]
()-trams-2-Methyl -1-(4-trifluoromethoxy-benzoyl)-1,2,3
, 4-tetrahydr o- qui nol i ne-4- carboxylic acid
(4-chl oro- phenyl ) - et hyl -am de was made fol | ow ng
general procedure A, substituting
4-trifluoromet hoxy-benzoyl chloride for
[@0220] f |(tderamsrit-(yNethexyAeyioy-Binmthytie,2,3 ktetratydebequinolin-4-yl]-(4-

Pg_'{y%ﬂ%(l]laﬁ%rloyl) mﬁg%?m%(g%)z oyl)-1,2, 3, 4-tetrahydro-qui nol
[0022111- ¢ariscii- @M@mxﬂbmos@kﬂ mﬂtb)‘]ﬂﬂérﬂyﬂet)ahecﬂrh-thmolﬁgl -¥\¥34-phenyl-
%@1@@6 @%@ﬁgeﬁaf&g / &4@2&9&&90@@&%@ %gﬂegi? Ip%édukesgl %b%&ut%% ?phenyl

ture of cis and t ['ans | SONer s. fication via
PQFﬁa%I&eafmgféfry RPN h X AN CPClxg: h}y%1 (@R, 98 Ydddr GDi BB ddd, 2H),
3(12 - BIRGS 429, mRbhyglss km(ﬁbt421f(léd;?HP§©® hSJl(VcanH)Z%}Sk)(d 112689 - 6.73
ap g e R ) LB Bl Peae o ADNES ( tBcsmgEs MS
490 @1+1§d, 3H), 1.12 (t, 3H), 1.66 - 1.77 (m 1H), 2.46
P sl it iy T
nErgnlig-Ayyl-methanape 69) - 6. 97 (m 1H), 7.05 - 7.10 (m

7 rans (] ro-quinolin- -mo olm-
[(ﬁ)b'b?,a] ((4173 H)F (2 tQ&be%ﬁ%;g)% %{“{%}%Q‘“&% 2l notin’ 4 9Bmorpholin-4-

yl(f)leﬂﬂnalﬁswa}s -Tpage %bﬁ@%;ﬁﬁﬁf‘éﬂ PErppdnreoB nbsiging nprpBoline tfest atighrbenzyl-
anyigle. 0‘-I£1NMRQCDO§)—84 lCﬁf(@@Xiy 11196 (dRCiTg, 2.49 (ddd 1H), 3.56 - 379%n 11H), 4.16

h trifl t hyl - ph
m};{} %gﬁ( 5. {Te(tm ¥H) 657r(c|1 1H5J%r7?n% 77¥m fH)eﬁn ¥9 Rddd 1H), 6.96 - 7.08 (m, 2H),
745 - 1.51ans 2H)- Q\ASMI&‘&)G)(M+DenzoyI) 2-inethyl-1,2,3,4-tetra

O B e Rt R Brramg s ey s flgoro 26

qlna‘d@eﬂ@htlmwlhghegexyéaaltm peddhdure B, substituti ng
[@le E) t;%aIémﬁ nq4ﬁg4t (Eﬂf%r!) %ggnglggt%g]%arbg) ﬁyé Jietﬁym?»q d1hy8ro 2H-

et hyl - bénzy
ql{ﬂzpllﬁee% %wylb@h@@w)jacezc ped vy made FolRwingt the pra¢edatetor the mpithesis of

(4)-Aensdt- @qat[(ﬂl%}ﬂof(ﬁph@i@}ll)det}%ﬁ E‘aYlLan{)ﬁ] Mew 3 Aac':hhydro 2H- qumolme 1-
trlfllbuoro Eg{ % ({r% was | sol ated as

CHRORYPREETY ) RYEeATH Hom (8- ffagbhé‘%%vdmpm@?nfzwé>a%-mahylxh% 4-tetrahydro-

quiHPLife-4caeboatglit acid (4-chloro-phenyl)-ethyl-amide. Methyl chloroacetate was substltuted for

eﬂ%-ﬂb%%%utg &:4‘%{%} 283616 Ld ?txa)mf'b?}’t 5ey; Lo 1S 80, 1),

344 ;&4(1(&{]%% Tr’]fseﬁ 3.83-(tog 2HDL fmﬁ’ (@ml),rnyﬂtz{mhﬁﬁw Y4 (amHifﬁ 69 - 6.89 (m, 5H),
7. 19'1-7'% ﬁ?@l@(d SEH%O7 A%gd (ot I€I§|)m/zH§‘07](§l gé 3 7 ) (1m68 -

[09@56] 321"8”'(15[4 (%Cﬂrbalgox}g} met}gyl-ggto((yhbeml] -2-ntlgh1,2,38-tétBahydro-
L(uiﬂlmé-h‘l)carbﬁxyﬁ@ adid (4 (;11&)) h@xy -%thyl ﬁnﬁl (46571&14_(?3@ tra17s 13%?1 éj carbamoyl-

3 {"‘f&i"ré{ﬁ@ %oyiﬁt ’iﬁ‘st}w‘ ‘o?e%‘% deo'ﬁﬁ'l"h‘;ﬂe ﬁcazb%ylzf {gifl; ghehloro-
phedylpetbyliandde (MB- 4- car boxylic aci d et hyl - phenyl -am de

D2 e by FRABU PP e g2 e
quingties-4yereosilicn ecid - éfacl“b@mvhanyl) -etaghachidet hayd - (hrenayd- }-Md&bamoyls-
miAR bﬁ?@;@@ bé&b;h%&gylgeﬂei ﬁ g@&%ﬁ%fn@ 4%arb$>ﬁ,9§ ik gi L1 So-phenyl)-

N-‘et hyl'ani | i'ne for
othyl-prgidp e gage @Bwegnhy P@S‘??E{et@tlaﬂllg the wmﬁleofﬂahwhm Gtgpahamoyl-

prqioxyjeyendzoylpamamylyl 2,84-88bie aRt fihbtRIEAWox AT L two‘iﬂoro phenyl)-ethyl-
f cis and trans |soQ

ur i %t ggttrla'cl)snla[4\7(:3 rEH‘@fP%O%qxéﬂ)et&anl] Himethyl- 1,23 A tetiahydro- -quinoline-4-
()-trans-1|-(4-net hoxy-benzoyl)-2-nethyl-1,2,3,4-tetrah

ydr o- qui nol i ne-4- carboxylic acid ethyl - phenyl - am de.
"HNMR (CDC13) 8: 0.96 (d, 88H), 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)
wOoBoa02t67430 (Mr1l). [ 00238] PCT/US2006/006287

()-cis-1-(4-Fluoro-benzoyl)-2-methyl -1, 2,3, 4-tetrahydr

0- qui nol i ne-4-carboxylic acid

(4-chl oro-phenyl ) -ethyl -am de (52) [00239]

()-cis-1-(4-fluoro-benzoyl)-2-nmethyl -1, 2,3, 4-tetrahydr

0- qui nol i ne-4-carboxylic acid (4-

chl or o- phenyl ) - et hyl -am de was nmade foll owi ng genera

qarboxsdicl aeié (Achlgoplenyl-ethylragids- fA udtae b R @il and elahos-dd@-[(4-chloro-

JhQJ(y Zfethtyf éaidahh%lpﬁfﬁl%?ﬂ 31’&1%?1&!% gﬁllio%éé g&rboﬁlﬁ PREARS 2 2 dimethyl-

[ uor o- benzoy|

Qugygip é‘ﬁ9 dras -seRstitsH | frea Auigtate 55)@‘] §ig a‘ﬁ’c {refis-4-(4-{4-[(4-chloro-phenyl)-ethyl-

Oﬁl%alﬁm]of ﬁct@)ﬂ-@ﬂ}dlﬂyd@tm&mﬁﬁhéjﬁca%ﬁyw E@n@s@ﬁgm @md Data for the
ur i

’gﬁ)ﬂ(%g'{}?%a %g@hﬁq (CI%H & " ABELS , 3, 124, aGH) 1, 1m), 1.96 -
2(()1 (o, 3H)| 2.481- 1.5u01, aHp 81320317} (- ey, By = 3,98 (13, 2H), 993 \WA01 (m, 2 H),

O 6 / O 6/ 0
RS 0540 4y B RPN, 411 -2 50,1107 .3
I@ﬂ‘&ﬂbﬂdﬂpﬁ@hymmét h‘yza\mae (13% . ' H NWR (CDc13) 8:

[é(ﬁ)kﬁ] ( d(+) t?’d_l)s-’l (3' g{} Ef_ﬁi@l&Z é]gél?l %2 %ﬁ Ze}xaxé? f%%ﬁll @n%%carboxyhc
aS‘dé%c"(rg%fﬁ‘tyﬂrBPWD e alee @3 - 4.07 (sextuplet, 1H),

[402_25] (4)—25491s (lm MHFQ)X &nﬁ@l 2- r@atl‘élﬁl 664 téﬂ@xydr(ﬁctlu@rﬁ)hne ﬁca?bkxyhc
«(7:97 Sl g £ ﬁ‘l"b %e e 1 W,
fb 10y D %nrﬂ) efhyh-amige Vyas made | oéywy(na genz{.qj promurﬁ]BZ subgjcgtiung ethyl-

(4-bArtiamoylDOR DG nine for ethyl benzyl-amme The crude 1-(4-methoxy-benzoyl)-2-methyl-

263'1 4- t(et%aﬁaé]f§%l[nkol& llc %{H gfy e)rﬁa%lg}q%gxp%i) _eghylzdn?lde45vgseltsglzzlited as a

hy ro- I'ne- car
nggtusg [Qf @r @ﬂﬁff«?éhbqu)lersetﬂwflcaam deHPEQYield@D@ 2t Ajns-1-(4-methoxy-benzoyl)-2-

mledyl-1, ang Tétraﬁﬂroﬁ}uﬁ%ime@%ﬂllk agldr@tcg}wmo%fl gheﬁyl)d'etltlﬁ LEABY Gy NvR

CHOEH SR DT G ERY LT AT 6 A, 20 e P 6. 101 1.6 3 (m, 41D,
3@enePalm, PHYCHdUB®S An, BUhsdd tMtzl(Bhngﬂ) ehdnl 1PNz Y3 (m SH), 7.34

A YL A e o e or e TS

[A023013, 4=)ts@ins- am@‘meﬂmwbmbylmmefhﬂalﬂmﬂﬂaﬁytﬂ'ﬁjqdinoline-4-carboxylic
a&ﬂ(§ﬁhﬂ5%P3§5QMg ﬁmwggk%an1de was isolated as a

ture isoners. Purification via
[028Y proviaet{Yethorarsnidoy)-2-nethyl] 2, Bétolyldyo-@inoline-4-carboxylic

a{[@'{ihéﬂloré——pl%n )- éﬁ}tl %Md@hryag %ﬁa&%hl&%k%g%ﬁ% 19r§£e98)é)ﬂ sx?ostﬂ&t%n% ethyl-(3-

| or o- pne y y
chlgrp-pheygl)-amine for( of YE‘PWYI -4FWsz ole)crgle rife(f‘ﬁ}ﬂhﬂ’iy benzmyl2treatyy 1,2,3,4-
td&y@ﬂmqnmbmlm d’zlﬂ)oﬂyhe atib (E‘()h'ldr@p}@ﬁylﬂethyl amide was isolated as a mixture of cis

N L VRIS I ORI L

tetreltyri@rwauhpqutmamkyhn @cid {Lchido@phehylgetydiatlide. "H-NMR (CDC13) 8: 0.99 (d,

3}@{_})’1 g? '(toéf@ F‘ibe”}’ J75? ('n?tlFIZilz 2;%2 ggylfghf n%’z’ N éﬁ% (s, 38D, 3.81 -
3PHentdyat 07té 12 lm. Hacfe%e(ﬁelH);MSme(msy 165: 7.0, @8 1 7.27 - 7.28
(rﬁH}% 745334 (b, 2H§H)51 (cilzﬂiy 1\([% m/z3!r&3 (Ml) @6% (Mé) 7 (Enm 1H),

?)778’;2 2'@469@1 M‘f trﬂh\\)’m@ﬂmy enaoy_l)ql Pt tem;]ydrg qyifoline-4-

czﬁ-b&@h( %6id (tkdhlorEphedyh-efylSnidduo)2H) , 6.85 - 6. 92 ( r7n A1

.04 - 0 ) , (.17 - 7.21 2H), 7. -
[@%@ (Zﬂ,[-)—11’41%-2_—Kﬁ@éy%—é—@-tmi@on&%pﬂ—penF(D'@ﬁ@si]g,metrahl;bdro—quinoline—4—
cehoxglicsreid<(4- a&l(ﬁrd—phb@f)l-@myl-@h&rwd JmacRlihg dentiel fiybedule 2, sBbstituting

?hfl:ugttﬁfngtlrﬂégglr %néazl ({]]xp 1'{1%?0|r ar bO l Ie%d) %lgﬂjnd%a%e crude 2-methyl-1-

(%F@W@X}ﬁenﬁwb 1 p4- Fﬂr@}prélrowmg]medfcarboxyhc acid (4-chloro-phenyl)-ethyl-
()-trans-1|-[2-(4-nmethoxy-phenyl)-acetyl]-2-
met hyl -1, 2, 3, 4-t etr ahydr o- ¢%i nol i ne- 4-carboxylic acid
(4-chl oro- phenyl ) -et hyl -am de. Further



purification by HPLC afforded

()-cis-1-[2-(4-nmet hoxy-phenyl)-acetyl]-2-nethyl-1, 2, 3,
wd2a0et09®&My/dr o- qui nol i ne-4-carboxylic acid PCT/US2006/006287

(4-chl oro- phenyl ) -ethyl -am de (13% . 1H NVR (CDC13) 8:

1.05 (d, 3H), 1.20 (t, 3H, 1.60 (m 1H), 2.25 - 2.35

(d, 1H), 3.05 - 3.15 (m 1H), 3.40 (s, 2H), 3.65 -

3.7 (m 1H), 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). M5 mz: 477/ 479 (M+l). [00245]

afmidet waa ivslatdd {sth- l{nﬂtu{e(oﬂezmdomos isdraensy [Phifidation] viacsdiich getogtlicha Giexanes /

etlmat h tateé prgxh y_P fr'ﬂ' shZemeoth 1-1- (itnélu%mmet{x%xy—be% iﬂill ,2,3,4~tetrahydro-

ul no
P ie(i5B o 1 (G ST paIY B (LY CHNMR (CDU) 5 101 (, 38,

1@32#{9 é§§ % @ﬁﬁﬁ%&' ]zsz?gﬁfﬁh?%'so% 4 ﬁﬁ Hﬁ?%?l'/gﬁ'v&k{ﬁ BEN). 5.02 -
YPém o 3476]64\4(111 KL y6)85(m S 6.90- 699 (m, 1ED7.05 - 710 (1, 2H), 7.18 -

A6~k B S7.44-- (7450 (A 1) 47 8h 7aes em s NVIS )y £ 5 Iy dva @ r banoy| ] - 2

- et hyl -3, 4- di hydro- 2 o .
[3@93?1@' e ’-S'33%“1‘1%"}"?5‘#84&}5&-%112‘,'bz’&ﬂ-ﬁ%fﬂ#wmmwwec‘*-carboxyhc
aaidi ethyWalsm ethyl S-ttiflhd rownethg)l- ﬂﬂéﬁylp&mﬁdedw‘ es for 91 WO

5@? Og(%@Zcﬁw F’?MJE%OO@JH%(% ? Omep ??,513;AQ%{aH¥ﬂro %uinqbinen% ca}rlToxy]ic
agid neghyir(A-m@hy-3iifinpehmesth@ HohguyDramiden evad made following general procedure B,
sﬁ@ﬁﬁ@r@yﬁl‘[ﬁy‘l @hﬁ&ﬁ’%b@tﬂ%&fﬁe‘ﬂﬁ/l ﬂﬁh)?) Irﬁlﬁlﬂ’ﬁ?or gc/thylfe%zylsarrzlm? '%“he crude 1-

%) tracts- dr oxy- benzoyl
( Wﬂlaxy l{?mopi% 1nﬁ>g1_yhl & a’flﬁ"d%wdf%q%i”@ -4- carboxyhc acid  ethyl-(4-methyl-3-
tﬁﬂmﬂih{emﬁfpphpxﬁye)ﬁyrhde- \ﬁishwlate’ﬂI’Bs @@nixture of cis and trans isomers. Purification via

SEI'b %’Lg@ cf é-é—tr ngﬂf} %{1 %ﬁt}upxx nz8¥[%% ariet(k:lyldltz ?Zf %%hy rs(’)tj;ée]léxohnesﬁ -carboxylic

apid oty ®-nwetiy- mpmedthﬁsmalymaxﬁar éH-N:NIR ¢CBClaNT 0.8% 6% 3H), 1.15 (1,

SRR 0Thoy U 20P BRI SPGB 231 0m
s(qs S3im. HD A6 (@, 1IH)-69 16.93my @idei7-32 Hy-52 om., G- MS ngig S (M), 512
(}’Z{[I:pl))k247-258(m1|-|) 357-373(m2H) 3.76 -

90 2H) , - 5.02 - 5.11
[QWG] (6r85)4tr¢%l_|)za-1 -(4 Methogy-éqnzoyle mgthy ’_%11% 3 Mrahgdrpglumg)gueggcarboxyhc
aemeth&tbhenﬁa&ﬂde(sﬁ) 92 (dd, 1H), 7.17 - 7.23 (m 2H),

G527} e A el S BT D At oo gt

ayid regrygphiemdainide -whs gaerdd foflpiving ge@eidl grocedure B, substituting N-ethylaniline for

e he ) 0 e etra ro noline-
e
Xgllﬁ@ﬁqu%jh}{ -Renygl- aéraqleo\{ejg@yqqla(tpd aaé jmixture o cis and trans 1somers Purification
vizd- eirLor oyiplaeny - tﬂﬁz@ﬂl}@ m@tﬂb@%eﬂ@ﬁ) m%ylf-pi b, 9\ dro-quinoline-4-

I d
oSO oLHBE Py 1t ooy b Ba hORGE S i BT 53183 .
16), 201888.5( {m, 13h1)3.680.3972 (nd1H)35)7 (s13163.84 -1B.9B2m, £, 5.8H) 5.13 (m, 1H),

T e i N CR e e R

M$Hp/z: 60 69+1). 6. 94 (m S5H), 7.17 - 7.23 (m 2H), 7.42 -

g 2§t§]r ;m‘) t?’s'_% ﬁl b%nzo Z% é@oewyg‘i 53 4&?%%/1?81]](_)’-(ﬁl’hg)’]jﬂg-%-éz{rlb%ﬂﬁc acid
éﬂmq)QPW@rqthYéamld@ﬁ%oxyl ic acid
[@6213511 ((3) cfzsI H@tfﬂloﬂ) HEEZOIS]MJZ r&li}@pYb)S 4qmag}%rc(~%?r)oh£@p ga?lgaxyhchamd “4-

-trans- benzoy ) - dy .
c aliod)hwp ﬁg‘lﬂ %d%w%salp%)@} oWEig gg}&qr@ procedure A, suf)stltutlng 4-fluoro-benzoyl
cBibidel fof 3—-tlffluldﬂbhﬂ&1§]l BeBohly thpfaenyihg cad ded-Nedo-baee)-2-methyl-1,2,3,4-

tetrt%%df Wctu:g’% I?eu oc?a%ba ﬁylfg: aflagéfj (%(Fe{o Ehelnily D n;l atglyc#e Vf,aglsolated as a mixture of cis

apd fryts- bbenezy | Panificaéon il élP(LCu:dédell EteisrdihOnoye-banayd)yd-tetlRyl-1,2,3,4-
met hyl -1, 2, 3, 4-t et rahydr o- qui nol i ne-4-carboxylic acid
et hyl - (3-fl uoro-4-net hyl - plaeényl ) - am de was



isolated as a m xture of cis and trans isoners.
Purification via HPLC yielded ()-trans-I|-(4-mnmethoxy-
whewsoyley4 2- met hyl - 1, 2, 3, 4-t et r ahydr o- qui nol i NPECHUSZNE 06287
xylic acid ethyl-(3-fluoro-4-nmnethyl-phenyl)- am de.
"HHNMR (CDCI3) S: 0.99 (d, 3H), 1.15 (t, 3H), 1.76 -
1.84 (m 1H), 2.34 (bs, 3H), 2.49 - 2.58 (m 1H),
3.63 - 3.78 (m 4H), 3.83 - 3.92 (m 2H), 5.08 - 5.13
(m 1H), 6.45 (d, 1H), 6.75 - 6.99 (m 6H), 7.27 -
7.33 (m 2H), 7.53 (d, 2H. Ms mz: 461 (M. [00251]
t¢thahydragpindling-4cmxsxarido@rehlonpt pheri)redty hathiddl (12%3, AHMNMR &EDCLs) §:
Y@@y neld 8- feLar ' Ch gl i
1( 4-(6;13%’#2-9 f“gﬁ’ gscf'rie?ﬁ%}\r(lugl% g@ %.&)2,?60(6)2% 3.28 - 3.34 (dd, 1H), 3.73 -
3O -teraplets 1. 3.9 Ve Hestiplst AL $45Y - 2.69rm.HYD.-6152 633 44, LBY, 1686 - 6.71
(RyZH)06. 0L (i, Mgy 63526 83X Y1, 8.10 2@EbL(m, 411), 7.27 - 1:37 (4, 2H). MS miz: 451
4-chl or o- phenyl ) - net hyl - am de was nade fol | ow ng
(gIéLHer al procedure B, substituting N nethyl
[p6240] orrfz;](ams)gr(e-m‘uszyln-batzbm-%-ﬁﬁtlhﬂld,%ggﬂtdjﬁhy&i’eQluﬁﬁﬁ&%emcarboxylic
S (Aoamet hoxysbenzoyl ) - 2-nmet hyl -1, 2, 3, 4-
a%‘é‘%‘f%‘ﬁ“’;rarpoﬁ'{?{f}reﬁgﬁ'ﬁﬁe&%&ar boxylic acid
[Q0R4Eh| @perqpheitsyEthylrtetdoyl)-2-anihglel 1a8-tdtapldat @ehoRse-Bearboxylic  acid
ARd —othGlaSh; t i rs,. Purification via.
(TR sl s g SRRl bt 0 e 4o
benzoyl ghleridecfor Atigiornmgthyrshiopiechioridar Fbx yiuile 1-4éethlyl-benzoyl)-2-methyl-
1(24;4Ctt a0 Bo-BR NI BN 281 Bhlord: At ehiAd whs ishd
Vi 2006/ OBQ%M.PC% U3 006/ oogzsfrd*l. %‘_o§d(§ 3H),‘§a18. pgted as a
n&x ]‘gi OE) f;hs arfi‘)vzfns ASORGTS. Qr_‘fé'ﬂm("rﬁla %(’3 px@_vlgi ii-g-,trargﬂ)-(’zl-eg)ylﬁg:nzoyl)-z-
ethyl- BB, 4-teBalOro-quBioBie-4-dmbodyly acid &-dBlbro-phenylBetylhmiliEd) ,
() § op o1 1 ol oyl el o s st aid
(4-ghlare-pheayl)-etiy-aivisie hwasy isokted ofrboh - @)-rretskly@-ethyRheBzodh) Retettah1,2,3,4-
el InBRel40Grtbxy R " BRAXM |chibro-pRG I -ethiyl-ami ive chi
A%4-ygﬂolc%rno- 5 henyl ))(}-%etahlyl)f(- g%gﬁéﬁ %{gg)ethfdo%%%% y preparative chiral HPLC.
slyticpldata fpr_theseniptiopencyds identeal p yhezadsmetpy [H-AMR (GDEL) &t 9-9(d, 3H),
138l (sO3F L. 170k, 13881457 C & 17D @X VilH) 0. 5938, 128, 2.49 - 2.61 (m, 1H), 3.61 - 3.
3%-?54 r PE@%&L et hglki g{)ﬁ({jquﬂs)pr epar eé]mf é{I)I 30?/\1& n3 7> (m, 16D,
ity ’gﬁio Shig B o 1D, 644 .{&(%8{)4@7 IRy 2?8392 (m, 1H),
7661 Dt @e2H)07.17-1.21 (H, 20), et 8 (mbanz od meeoies. The

e 1-(4-.net - benzo - s
G0, 5 LSRR RRGH heoh e s mbdyprspinoline-+-
carbyxyli¢ aridc@ichloro-phivayl-bthylemtigd (54ni de was i sol ated as a

j r a | u r e. a) "‘-P 'l,.- -.c-: I.e r(;X-. %1’1 ~ace -4~
L S8y 0 B0 SRR LSRR s
mﬁ%‘ﬂ'zlo&’ﬁ't-eE@hﬁf%fPﬁymlPF‘é;Csf,bgfxyﬂlétE\Ciéh {foahtprerpfiend)-¢thid-agide.ar bo Further

pl)fyllczittijz-)n ag ?Lg‘hg@ﬂle& (i@-g@h QQ—YLJ}letﬁtgx?ébh%r@mag&iyl]éi?—Héthglu\f_?giﬁl—tetrahydro-
qé%%%-%—}ﬂl%dxyllczcééﬁ-gﬂ?ro—E?l_ﬁn’}'l}-ét_%é@gn_jdeé}3}?@1 (llﬁr—]l\]]\/ﬂiqq)D’Cl@57égg (d, 3H),
1.@@@,133130 l,.603r7nYi7H); 2.35 92]35((6371}2}1).05 -gd@ Ym; 189, 450 6, 08) BH5.- 3.73 (m; 1H),
3.§0mé, 3%2 ?ooé'-g@'ﬂ_m #‘f})z%ss??ﬁt.ész(ﬁj ?H).,,éﬁé . 4?15,')5‘4106%2%34_7039?%431{), 735
(ddBp): Z:(4W459. (V0D 255]

28 Shs- £ -[(4-Chlore- -e'-Qa ---Irﬁ yl-$4- bn.
(f0245) 2 s e Arlelcmhld byl i, RO By E M L BRTRY o
qlamlweﬂﬁﬁ%oqylbafreew P-p-diypesind-bytyrip Lacidr (55) and d)(c80% (4elAdi4-Chloro-
plieﬁ&l)-étﬂﬁfcéﬁ&lnﬂylﬁ-é-n{eﬁlyﬁ-é,é-'d%h&tﬁl-Eﬁlﬁﬁiﬂe)l:carbonyl}-phqnoxy)-|2,2-
ai&l E%L car ba@%‘b] - 2- et hyl - 3, 4- di'hydr o- 2H qui nol'i ne-1-c

IS RO HISASIHARY ) - but yric acid (66) [00256]
[00246] El 28—,)-4”8).9—44(-4&4-[({4—Chlorct)-phenyl)-eth}g-carbanlqoyl]—22-methy|'l]—3,|4—dihy514roa2_l—l-
- I: - nyh),-.e - car ba - 2= -3, 4-di
o RIS GO RBY L R B s
and rel - (2R, 4R) - 4- (4-{4-[ (4-chl oro-phenyl)-ethyl -

car banoyl ] - 2- net hyl - 3, 4- di hydr o- 2H- qui nol i ne-1 - car bony
| } - phenoxy) -butyric acid wdte i sol at ed



from

()-tratzs-4-(4-{4-[(4-chl oro-phenyl)-et hyl - car banoyl ] -

WQ 20080674 3, 4- di hydr o- 2H qui nol i ne- | - PCT/US2006/006287
car bonyl } - phenoxy) -butyric acid by preparative chiral

HPLC. Data for single enantionmer (identical to

enantioner and to racenmate), absolute stereochem stry
unknown: 'H-NMR (CD3OD) S: 0.97 (d, 3H), 1.12 (t,

3H), 4.73 (ddd, 1H), 2.00 - 2.13 (m 2H), 2.47 - 2.58

(m 3H), 3.61 - 3.99 (m 5H), 5.02 - 5.12 (m 1H),

ngpking (HelransgHj4-{46[(46&loro-pheryl)-¢thyl-c@bimoyB-27bethyl-8,4 8dydrm2H-quinoline-1-

03115%{1 }@h@r@x*_ab@ty%g a&mfrofln’_%%rrgns ]17(4 'hy %r %@I) Z:i)’r!_e')hyl 172 ?Z tetrahydro-

qpipoline ér?§beXY ig) 2/ t (rogrobeny Bty - puifret [§yRromo-2.2-ginpthybpeniapoic acid
e3hell Qtef] Whs Wabstifhed 4orCetyPOX M bButyr@€.| Thefdrdd¥ Iprddnd: Yoy bt A8 A€ 2 mixture

o 7 PR TR i By i SY 0 e FENUE (P 5097
(&hBHD.d- G, BH), 126 (4 CERMTeXFA TH), 200 d2.68 by, 260-2401 -yl 58am d@), 3.57 -

R R B ST OE A B PEERHE U7 P B ol PR g7 - o4
(. T Gt -6 Y mpHh 734 -)6-92- (drbﬂliw A7 ; 22B(m) 20 7 A& h .6 @, gH). MS m/z:

5@*@@@74 carboxylic acid ethyl-o-tolyl-an de was
olated as a mxture of cis and trans isoners.

7} i dfragsrl- (Q,p@tm@n}?yé}%@athyl -1,2,3,4-tetrahydro-quinoline-4-carboxylic
a@@(dﬂﬂﬁﬁpha@HTﬂa@thwmngzoyl) 2-methyl -1, 2,3,4-tetrah
[y(%flﬂvRLél nol.| g% geth%xayaggz)é I) I.’Z%‘le?l];lll Pagaggz}{ll(ﬂey%r%q%lpbohne 4rr<l:ardb%xyhc
adid ?EGhbrcFﬁle(lm prdpyl-kdhide i?zas.'iﬂadé $olloBinklkenerd] ghdcedurd B dabdtitiing N-propyl-

4Jck%§axfinn7e4far;_%th%1-§%lz>&g]ni 41]11 mvﬁz é%e%) §: é%g%"%@f@lﬁ 313,)0 46 - 1.62
(m, 21D AI075 ((ebed, YEHY) 2.527(ddi® 1H), 3.5553.m, 2) 3.6 .88 (21, SHMA02 - 5.12 (m, 1H),

6(4%&)11{) %%9“@92%9@%19 94674, ﬁi? &H?’%QQ 64 8{’?@ gﬁ) &%%5%7éM§1)

trans I"uor’o- 4- met hoxy-benzo
00249 K@ﬁrgﬂar &(4gMiethexy-brazayD)-Zmethi)xy2,3,4 tetrohyfiro- qumolme 4-carboxylic

aéldetﬁlj’lll-(gliﬁoﬂ@hﬁﬂyth}l ;ﬁ&&}?tanam @9 (62) [00260]

6& é ans-| - | uor o- 4- et h ox% benzoyl ) - 2- net hyl - 3
[00250] ¢ .(aﬁ%sf b%MFtHWrbﬁlézom 2a8 zxslok%ﬁwéetraleyﬂw quinoline- s carboxyhc
ac(ldletﬁjﬂl(&ﬂ@or@h&&k&iy)—p}eﬁﬂyalml&gﬂvﬂ;ané@Sfollm‘ii% defdrdl PodcBEire B, substituting
etgﬁrlsrﬁg(l)m roe {j en mmetbr th iﬁ )'{]% de 1-(4 hoxy-b

jrn m}_{ “phe X%/ s, ef YER5 ajgief gpe crude 1-(4-methoxy-benzoyl)-2-
mgthylrJj, 33ﬁht9trdwyéllomyinolbeﬂzc@5bbxwhl aoidi etbyl-(FHeorgA-mgbehyl-phenyl)-amide was

1s31'a1@§asf |dﬂ9t[n@ “of cis and tmns 1somers Purification via HPLC vyielded (z)-# 1- th
nethox%%%enzo thyl-1,2,3,4-t etry 5(3 nms 81nw Xy

b??éoya? LR AR %tefaaélvﬁo wnzlﬁ? 61cabwbww)i et Eﬂzﬂuosﬂﬁ @ethyl phenyl)-
amﬂs I]ICHSI@I{/Ifit(eUCIQ)SB a. 9I91(d§BH§ e. 1@ttd311)51 AN ANARNST)] SRABS, SH), 2.49 - 2.58
I catl -
O Dot B e B b afth o3 (2 R 0.2, 6754599 (.
Rt zahwmm 2, 763 (drE)A Msanbasy Ny, aci d (4-
[(@Eg@r SB@,E {jﬁ/ 1-24 I@I&%X}(yt I%Tg%%ﬂ Zél%g 2,3;,_%1!“ gg%n{dm -quiR ?—ﬁ-carboxylic
acid 6‘3:h10r‘2pmy]Q'methl/l—9mld8 By - 3.68 (m 1H), 3.79 - 3.90
[(fO%ZgZ H2+,) tr%ﬁff"(zl(lﬁet%&wbgnzég?% gleth%_bl?fi %E}{ﬁhy'apo 6qu§1$lm<e%1 carboxylic
acgj_uél c rq_phenyl);mgtgyl(amldegp@s madeg@llq\ﬁing Epfieral propadure B, 4gbstituting N-
métﬂyl pZ:Jﬂ)oro aMﬁmgif& eth§18c;en£yﬂ‘[ﬁ'rgu}1e THRQ2RL k- (4- methoxy benzoyl)-2- methyl 1,2,34-
rans i.di ne- 4- car bony 3 % etr
teé%w o (Slma?} nﬁ cia.til?éxy&c a(agi/ -Phenykmefhyl-amide was 1solated as a mixture of
cif 4accndrorignetse NBurifieagibi yla- Iﬂﬂ(ﬂ Gield@B)-frak216R mofhok P BéhEoy1)-2-methyl-
1,g,?%%%{ﬁr@%%%o%%ﬁ?@%ﬂ%ta&ﬁ (E El‘horr(r) 8ﬁen}\4@§1et%§l]l~aa§19(%q IIX-MI\}NE{ (CDClL,) &:
tetrahydro-quihoiiﬁe-4-carboxyllc acid nethyl ester
(300 ng, 1.46 nmol) in nethylene chloride (3.00 nl)

under a nitrogen atnospher®2 Into the reaction was
added i sonicotinoyl chloride hydrochl oride



(338 ng, 1.90 mmol ) and N, N-di i sopropyl et hyl am ne

(1.02 nm., 5.84 mmol ) via syringe. The reaction was
wa@tisned7at roomtenperature for 18 - 20 hour sPCTTEB2006/006287

reaction was transferred to a separatory funne

contai ning a saturated sodi um bi carbonate sol ution (15

m.), then diluted with ethyl acetate (15 nL) and

shaken vi gorously. The resulting organic |ayer was

separated, washed with brine (1 x 20 nL), dried over

magnesi um sul fate, and filtered. The filtrate was

1&Bré SHi.laB ed.81 fm, WAGLHS - 260 ahf16D 5.3 (3 8H), B8 (3; 8%, 8O- 3.95 (m, 1H),

55381 r r drfyi | ash

o LR S o

[00253]2 r(E)ttth al@- MleokﬁbHﬁoﬁ)‘ LRABAY 3 3- fetrahpird: qhﬁalﬂfa I'zlycq{‘boxyhc

ic acid netRyl ester as
a°‘89‘f'8‘r‘]‘(r8?8 ’H’é eﬁg'g%‘éyf%b%s] To a sol ution of
[00288hy I(2)4raah -0 Malhb)tyl-b’d:ﬁ?onMQneﬂ@l 1,33, 18&Uﬂ1§@@-qu‘1ﬂ6]me -4-carboxylic

aa{l] I'EX %1&8%%?91{) UL%}{rEatrrF] el afsu%e \Aﬁrﬁoﬁolr‘qu?vgei prege%ir%m_, substituting 4-
lmthw engsiy) chlofifefor 4€&hlbnomnthyhbxmmylehm¢e §1he erided -@tmefDQy¥benzoyl)-
2L RFAEL, 88 Ut Grathfald-duidBe- 4?(\’3930%1 lc 1ds(t4%ﬁf3§)%hexﬁ>l) eﬁﬁlpzﬂ%de was isolated

round botton1 fl ask was

2% SR (55 anl epy rspla?rﬁefanfecawoﬁy HPLE, o visied (Detanahrtimethoxy-
benzapl- Nmbthyle;244-GRdhPasYhin€lind dicatbemBlidNdid @Shi8fo-phd - e[ﬁgkannde 'H-

N T 0 R e B TR Bl W R o (BB 573

1Hp a6 (s, Ie3.72at el @n 2HpS.0C 0ACE (b, 121, &1 «me a8, 6. -t684 (m, 4H),

L PR, P REE P T B RS aP RS R
[Q0283]a c rad6RSdSh-A- (43{4‘1&4 -Chlowest- phteeyl)-ahyg- cnﬂmmloyl] -2igpethyRdidihydro-2H-
qhifdife- lyéﬁﬁ)oﬁﬁfl?ﬂeﬂt)ﬁg-bu Ihfcﬁl WO ang}_h l- (?ﬁ,ﬁR?II I(fﬁv\lgélvgﬁoro -phenyl)-

gnesi um su
ggrfé"gﬁf"l”&‘ﬂ -&apefhyl- %é@&adf%z%ﬂvle?lweawarhsnahghenexw buiie heid (66)
[08256]P U FdL- tzselﬁ)l BTG (;lf- [k@@}ho&lﬂﬁ&wmﬁtﬁ%&%oﬁjli’/ﬁa&%ﬁ %atrb%ydfo 2H-
e C Il
Y Ry big P bur B I nel b BaRy 1 164 fore ey oot
caglfayrdylb2-queihpled 4-dikydde- ZMul‘dmlna-@Qﬁb&Qﬂ}Qﬁénoxy) -butyric acid were isolated

T / / Lhlo ca -
f E;QT ﬁfo%ﬁ %ﬁﬁﬁ i I%?P%F SN h&f: fT%” “2-mefhglad-Gibydrorf-ayinotine-

caiboeﬁ} -phepoxy. bt(tyﬁc aqubby p@pe@:@we ch1r_§1 HRLQ. Rataifpf)singl eddntiome (iB&ntical to
eriombHhd to}a&ﬁlare) Eszﬁte@{é}eo&lkﬁnsu urfRfovke AR (7(fb 83%5 0.97 (d, 3H),

1%_(;1%%,@% (csz)ﬁ] 1}9% 0072 @dm(g(g) %:b 2573(@03}()52 611399 (|®, §B,5.02-5.12
(o, dFD, B (d, N/B) m6z 6.74 34/ 248 66.{5Mi6183. (m] @@)2643 692 (m, 1H), 7.17 - 7.25 (m,
3 )712ra7r5§ %90%‘%5(?(@1 foyl) 2- met hyl - ,3,4-tetrah

dr'o- qdi oll car aci d
[002573y aﬁq:)y-trpheh@}l\)[etbtﬂ})ﬂenﬂﬂi)-d&nﬁlﬁd—),ZISQQ%ﬂ]ydro-quinoline-4-carboxy1ic
ac@etﬂ;ﬁ@"ﬂ&yﬂ miide Bt hoxy- benzoyl ) - 2-nmet hyl - 1, 2, 3, 4-tetrah
qul hol I ne carboxylic acid
[0§2158&yaﬁ#btrgznelr@ﬂ\;letwmmzammems 2rfeetrdhgditb-quinolige-4-carboxylic

ac@eRsal olyﬂ)—ﬁ&iﬁ@ A rﬁatﬁ’foll%ulgé%&rfe{ﬂ %rgcg:dﬁf; ByJuBs(‘J‘htm thyl-o tolﬁ amine for
no-phenyl ) -am ne for e enz qhe ¢
et}j}X? xy ’@@nﬁfﬁgﬂ (ﬁ‘n}?@pmlyen@yg 23ne4hyl 1 2 3.4- tetrahydro -quinoline-4-

caibziyhabgddi Etﬁy]%ﬂo]ﬁ?)’i&ﬂn?ﬁwﬁs-1§<ﬂd’t?0a?§)é|rinﬁtu@cdf @is and trans 1somers Purlflcatlon
n ny e e Was as a mx

e A PR B R T by lo-minotne +

ca&bp@hg]ecdd ethyl -o-tolyl-amide. 'H- NMZR (CDCls) 8: 0.96 (d, 3 H), 1.14 (t, 3 H), 1.75-1.78 (m, 1

H) 23% (s&ﬁlzy haf 42@@@%13!4?7%.”%0%)@1 zﬁ@”fid“ﬁlzgl(&n 28,3710 - 5.05 (m, 15D,

ul nol1'ne- arbo
6. 4(5461 é'ylé ﬁéﬁ p ﬁg%gm YHRYF 7 4rirel éH) TH9 NKBS (0CREL NS Biz: 444QBI-+1).
(d, 3H), 1.14 (t, 3H), 1.72 - 1.82 (m 1H), 2.54 -
262(m 1H), 3.66 - 3.77 P;n 4H), 3.81 - 3.97 (m
2H), 5.03 - 5.13 (m 1H), 6.48 (d, 1H), 6.74 - 6.92
(m 5H), 7.39 (d, 2H), 7.49 (d, 2H), 7.80 (d, 2H). M



mz: 454 (Mt). [00266]
()-trans-1I|-(4-Methoxy-benzoyl)-2-nethyl-1,2,3,4-tetrah

wWQ deoeAgushol | ne- 4- carboxylic acid PCT/US2006/006287
et hyl - (4- met hoxy- phenyl ) - am de (65) [00267]
()-trans-|-(4-Methoxy-benzoyl) - 2- net hyl - , 3,4-tetrah

ydr o- qui nol i ne-4-carboxylic acid

et hyl - (4- met hoxy- phenyl ) - am de was nmade fol |l ow ng

general procedure B, substituting ethyl-(4-

nmet hoxy- phenyl ) -am ne for ethyl-benzyl-am ne. The

(002598 1) Wllmﬂt(my)rdaénmﬁryky)-beﬁzoyﬁthyéthﬂl;12,334-&trahydr0-quinoline-4-

ctdﬁ;o&gf}ie%@ka b urgg:eﬁ{yy_mg fic acid
nyl’) -am de” was i sol ated as a
[ﬂ‘i’&%hr é*bfra’lsér(% pig-4t neiresy-bengenbrmetiylrli 23,4 wirdhgdrogiiaoline-4-

clﬂBba@hé/ hegd Q%ﬂloﬁ&pﬁ%ﬁ}@%yl arhifle %tJMH§YO'IIQ@ﬁ Qledat &o&ﬁ&rgxl Substituting
f

Letra ydr o0- QU|noI|ne -carboxylic acld
3ef?”|‘?§Pr4 ]e‘lz_t v ﬁtgg}g} cb]ﬁ ‘il‘?yff”) glﬁlflggmeth}ﬂ_t_bwl G@m@g)Tthrude 1-(3-fluoro-
40m@hox (-denzt)2-mdthyll A, 23 4-teBdtly dro-Juiddine-4 LarBdxylitn aditl) , (42Zh¥bdo-phenyl)-

ewanislge &%llioif@d’fﬁé n%éur;? 213 gzs8 gnd(d?ni ﬁs,:c;png‘s_s I,Jqulcjﬁxgg ZJ%&iP}h)rgielded (®)-
trpmst B(3f@horopHnethaxySenzo)-2-Riehyl- NS, frferahydSQuinp ke )d-cafbOOBE Sheid  (4-
cﬁlbrotﬂhéﬁyb%&&r a(n%aé\@lv’/?l?x%r ﬁﬁﬁ%@%bﬁ) 82 é‘@} QYimlits & A0t £ds 3 71 (m,

(0),¢
18 203 4 B (D g A Ot D1 32 389 (6, P BOBETP, 495 - 510 (m, 18D,
6(4p - 6ra s 14y, 646 Mebh @ VmPENZoy91) m sHEY 1y | 7.35 @, 3uft7BStd, ), 7.44 -

y, ui.nol i n rboxyllc acid
7€g(§2§ &@? %Eﬁgﬁ ) -ethyl -am de was made fol |l ow ng
[Q26E) a|(+pr@m¢mny1$(pmdn&t4 éadbonfl)-1213W etrahydro-quinoline-4-

%%uﬁmga% ‘P&%ﬁg I%Q%ﬂw mmﬁe& r ethyl -benzyl - ami ne.

- 2- net hyl -
[029213, 4 traund Dbty (ﬁlasrlpuwmto Iniagretic} sidreer bk ydhirgedawitial cis-2-methyl-1,2,3,4-
I | ' i .
te{téhy%roddu%flnyi ca% s aéla %Jﬂ%{ Sest@ﬁb&ﬁm%ﬁ?llﬁ Tn‘lﬁ'lgolzlgf}lltl glgthgi?nae%hlonde (3.00

m Xt ure cls and trans oners ]
nlppgdey p 51“6%’6 apmasphesgn Jutp thegeagiiqntyee yddse ipprjgdtipoyd chloride hydrochloride
(3B tndpyl. 90]-m]2101$ arﬂ N, ]&Hﬁs@?ﬁﬁﬁ@hﬂ&dﬁﬁb‘(h DRI 45 LahBQXWh & C rIﬁe reaction

w%s & e% %} mp Ql%g ours.q d gactl%]l_\%ﬂlg?nﬁeg‘r 2 sgnasag)ry funnel

céngainiga-) §atu2ate@god112m5&arbmateibolhbqn (B3 &), theB Dild QﬁDﬁM}@%ﬁMIS mL)
afﬁyalg§%%gg{lsqy 6’?’[21% ul?hn% er%m léf}el_l)w'ﬁi §epgét?% v?ashfg fégk)rmeﬂ)l x 20 mL),
dgqq)over?na,ggesmmﬁugqe al(nq:ﬁlltezﬂda Thep\ﬁtrpfp was epgnitaipd) in vica@RAEprd a yellow
re(s1)iué (530 $irg). - (K- &@@@W ‘ph’(ﬂﬁa ¥4l Dast? cfﬂ@rﬁand@répﬁy & % fsttafll Eillilethylene

- 4-
AR TER Sant vt prgompan o
n@%yM$®msaMmﬁﬁwNQGM@xgSbﬁmzoyl) 2- met hyl - ,3,4-tetrah

[

[(W}Eglhqg?ggj)ll;\]eny?s\! eﬁlgpég XY%fori)amhne gSg Wg 4. 18 ol? 1nI aplaf\ﬂpotoluene at 10

é@ﬂ@ glewly gﬁ@é@d@/ﬁ goliBion of bgmeﬂwlgtumrgur(l dn hexanes (2.1 mL, 4.18 mmol). The
réémoﬁ 'hﬁ’xttﬂ@ G/%’Ju%red R ohut %&pe@éﬂr@ﬁ]tﬁ QJS e%hm&l stgﬁ:@g YA s&gﬂéﬂgund bottom
ﬂa_sk8 4wa(sm 2r|g5d 211%0 sd’?dr&ethyhl')(pyrlg1n5~f cerggpy )11%35? t\gtr@gdr()-@gpnohne -4~
catbdjcylic3acibiomdtisyl eddd)(3703mEB T . 10dsknoll4dd, the Frefdrned alumlithn fRide was added.
T%e@eéu%%jg?ga?go%amz%t%jvgg 'r%l%(e_d 1?6_1) 2%%2“ E?{peégtigg%gs(m%t%a%d, quenched
witl) 0¥ 2gueous hydrochloric acid at 0 °C (exothermic!), basified with 1M aqueous sodium

hﬁcﬂrox‘i&eazﬂﬁ ektra@éd Vet Qtﬁ%}ﬁcgﬁ Zﬁhé'résul%gg&%%ﬁ% la %a%%ﬁar&t%t g%ed with

y ui nol i ne- 4- car boxy acl
rcn?(ﬁne over magnesjum sulfate, and flltered The filtrate was concentrated in vacuo to afford an

orange oil which was purified via flash chromatography (1% methanol / methylene chloride) followed

by HPLC to provide (&)-trans-2-methyl-1-(pyridine-4-carbonyl)-1,2,3,4-tetrahydro-quinoline-4-
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[00273]
()-trans-1I|-(4-Methoxy-benzoyl)-2-nethyl-1,2,3,4-tetrah

w@Q deroeogusrnol | ne- 4-carboxylic acid ethyl-p-tol pCFERI00E006287
was nmade foll ow ng general procedure B, substituting
et hyl -p-tolyl-amne for ethyl-benzyl-amne. 'H NWR
(CDC13) S 0.95 (d, 3H), 1.13 (t, 3H), 1.77 (ddd, 1H),
2.40 (s, 3H), 2.51 (ddd, 1H), 3.70 (dd, 1H), 3.75 (s,
3H), 3.81 - 3.91 (m 2H), 5.03 - 5.15 (m 1H), 6.41
(d, 1H), 672-683(m3H),683-693(m2H)
c?rbgpgyhc acrd ('ﬂg;h](om—phgn-)[j) ethiyl-adide (17%3R 1H(NMREE]?C13)'5 492 - 1.78 & 6H), 1.60
( [
1Mo (%HiH) 2%5 f‘%i %eﬁwﬁgbém H@bonyq (9 260, 498 1510 (o, JED, 6.40 @,

-Cl S- enzo o hen

Q%Mmaﬁ ar7&9cﬁ bl7r3ﬁém42H)eal5%6$(9Hi’ J-CAdiL.cRH), .35 (d, 2H). MS m/z:

464/4361&\@41}) phenyl) et hyl - am de (71) [ 00275] Sane

gcedure as for the epar ati on

(PY20A T, e Mt g m%@eth%’%ﬁstra}w@D quinoline-4-carboxylic
adi(dyyand-pRen3l) 4thyBimid&§6dy 0- qui nol i ne- 4- car boxyl i c acid

[6(?26%{” (% mp z';‘?QX Methox hl}/enzoyfn 2~ methyF&l,,r?,,l3,f4l-tgt1% }Ild(r)or]quil}glir?e-ﬂfalfbcoxylic
ael)l -(@pxschpl(ebﬁhqtmpbﬂntdh ivap Irrtadﬁefoﬂewag @magal pro2edure tH) hbstintihg ethyl-(4-

eiaqlo tpﬁ‘éngl? Eﬁ’lﬁixé 901qéﬁ'1ﬁ g!:r‘rz]{/l%nn%e Cﬂlre g%%/‘) 1I @ r%?l-ﬁ%hbe(n@gﬁrj‘leﬂgl 1,2,34-

ralj_}giro(-(unnogqx.q; cqbozglc(afnd (4-gjapo- p}{Eny]Bethyl -3mle wasrsoldted) as aZniBre of cis
and 2l ﬁoﬁl&k Burlficatidn %@ HPLS y#faed (d-§itmi;sH)-(4 lgb{hz)@ ben%y%@ r(umayl 1,2,3,4-

%‘}_%V 1o (Fﬁlnogrﬁ)Ll ca%;ow&: a.t)ld ](lggyﬂ]o ph?n}ébethyl—?mgle (%N%_(FDC%) §01 .00 (d,
3H),1.14Q, §8, 1.75H).82 (, GH) ead - 2.5Hm, 17), Ase(-ach7 (RHD), ME 19.9 (m, 2H),

?)?9/'5‘}9%“1(1]% 48’\%,?]%% SRS TO2T AP TS 280, T8 oD NS

g Aet @lid-nol i ne- 4- car boxyl ic acid

[lﬁhhw Q-A) t‘ﬁa!ny Q r(cp Nﬂﬂﬁﬁy L%leﬁ?;l jj’?ﬁ %121) 2 ﬁ Qﬁ%ﬂ? %;dé'o gulgolfne t4rc§ﬁb0xylic
ag%a F'&Y'Q(GTHPF&IPOP‘ﬁehWE'&% Dic  acid
(602671 - (- tfd;zﬂ@?@l\/l@tlﬂ@[})‘deﬂzo@m GemBe2, gﬁ%aﬂf(&ol cﬁlﬂoﬁ& 4-carboxylic

(gﬁ? @ng‘ éoce & .. substituting eth
eV Gt PRERYBPe R riders mé%%fyﬁlovs%wwml@fﬁc%re Briesigutingethyl-(4-
mikthOxy-pired yienirefenaioy bonzR-anmie h yhe ud2, 13(44nemoxy -benzoyl)-2-methyl-1,2,3,4-

te‘irghfﬁ\%n%&; l;i)r]echuéaﬁglgL %mﬁ' )et%al n(? O)I( gph%réyoa angnée v ésoéated as a mixture of

CifiaRg fees igFmess. sPurkimtlon rén8PLG ombipcs (£)rans- f-{deadthoap-betizayl)-2-methyl-

1 U@M@t}ﬁhﬁir&@lﬂnohne 4- carboxyhcearc]léi gthPrl -(4- methox%f/)l-ren}{ﬂ) arm% 1H NMR (CDCls) &:

0%’%9{4’ alﬁw#%ﬁq%ﬁ)nbﬁ n]eg/ldf(ntéﬁbé% I 286 &wi @D, 3.63 - 389 (m, 9H), 5.05 - 5.14
ety 6.434df 1H)06.2¢ pheny, srareded, e NYRa(EBCLS) (dSZH)O M8 1/z: 459
(l\gf? 96 WD 2006/ 091674 PCT/ U82006/ 006287 3H),

3H), 1.69 - 1.78 (m 1H), 248-257(m1|—|)
[®268 - (ﬂ #rais-1-A-Mithpxy-BbnZdy]) 2smet Byi)1,2,34- tefrahy dBe-§@ndliie-4-carboxylic

6.44 (d, 1H), 6.73 - 6.81
&%4%5"9&%1 n"bg‘ﬁ{"g]f dp(ﬁ” YR T (m 4H),
200 ( 65)-121) 1-(dNBethgxg: bemﬂ) -I-Methyl- 1,8 2®8hhydro-quinoline-4- carboxyhc

a(ﬁcﬁ{? 4((@1%@16‘}5-);)1’16:]1?& %thpﬁm H?Zf&m)\)lmg é&g}ap};ﬂ)ce&urg B, Sug'st&u mg ethyl-

ulr nol 1 ne- 4- Car
(3(44d11(‘9ﬁll§6 rpBenpﬂ)' ER{FP )erthWbenéy]lTag@qe( 78)e @vdg 1-(4-methoxy-benzoyl)-2-methyl-

1,2.8H- tc(tﬁ]&dﬂd%mﬁbhﬁéﬁt Wdﬂﬁ?@ya'cﬁe@aw&éthﬁ—phenyl) etgyl arrilde was 1solated as a
car poxyl i1 c

mj(nﬁ,lre %lcgra’rolg Bsigﬁi?h%}sre H%} tﬁ)ﬁ_ﬂ/&e[d[]?%#‘l iel f[dch"?@‘]’ 1-(4- methoxy bgnzoyl) 2-
methyl-1(203-¥@hydraigdinoline-4-carboxylic acid (3,4-dimethyl-phenyl)-ethyl-amide. 'H-NMR
2 ( b [} 2-43et =102 4-

(Crlﬁfla) %r 239455%“3%% 1I‘lﬁ g{b OX¥ %‘fﬁ% %1&,?265%,%5, 2925 55 & 550, 3.66 -
(4 chloro phenyl ) - et hyl - an1de were isolated from
()-trans-1-(4-
nmet hoxy- benzoyl ) - 2- net hyl - 252, 3, 4-t et rahydr o- qui nol i ne
-4-carboxylic acid (4-chloro-phenyl)-ethyl- am de by
preparative chiral HPLC. Analytical data for the
i ndi vi dual enantioners was identical to the




racemat e gi ven above. [00280]
()-trans-1I|-(4-Methoxy-benzoyl)-2-nethyl-1,2,3,4-tetrah

w@Q deoeogusrnol | ne- 4- carboxylic acid benzyl - phenpCFart0de006287
(77) [00281]
()-trans-1|-(4-Methoxy-benzoyl)-2-nethyl-1,2,3,4-tetrah
ydr o- qui nol i ne-4-carboxylic acid benzyl - phenyl - am de
was nmade foll ow ng general procedure B, substituting
N-benzyl -aniline for ethyl-benzyl-am ne. The crude
1- (4- met hoxy-benzoyl )-2-nethyl -1, 2, 3, 4-tetrahydr o-qui n
3317 (me4H), 3.8ar LU, R1), 483 €5.bletrz yH), 98 6/ LR Gi7d e 7 W8 &n, 6H), 7.43 - 7.51
(sanabed @y sanphxture of cis and trans isomers.
Pur| f| cation via HPLC yielded
109270} ar{g)-transA-(datpxy-berapulbi mpthyl-hd3 ydtrahy droJuitolingt4- caliboxylic

ayﬂr(mcmwog%%ﬁmgdqmyp%ﬁ@ yic acid benzyl phenyl - am de.

4
@‘%ﬂ <§> %@S(lrﬁl Meflipxy- '@nw?b@gn@ﬂgh} 2,38 t@ehydr%qts(la@h(wrﬁ -carboxylic
aihﬂ'l)(él cHloDhérD-isoBik 1, amde Ofas- m&le ]flec(V\Hﬂg ééﬂ}rzggmé%uré@ stbdlisuting (4-

O?Tt)hfnr%l) 1@%§tyl(ag]1%¢6%r gtﬁyy] gglzglrﬁmn}g: % l\gil\H% ﬁ, ?) 656(} %Orﬁd 6H), 0.96 (d,

3PI)1.69VB .84r(nz 2H)¥ 9.50 (ckilt;) 1H),[ T 282]1H), 3.6 (dd, 1H), 3.75 (s, 3H), 3.85 (dd, 1H),
O?)z AT 1]11)(644 fd“@{)b %e%‘ﬁﬂn)sn?) P We & 23y %5 V2L @0y, s

ro- qui nol rne- yl''e
ng/g= ¢ B phenyl ) - et hyI am de (78) [ 00283]

[6()27§_T ar(sa) th& 4 (E lMéﬁ{on Pﬁﬂgﬁ)yi he%ym,?x lte'tl]ahgdrg-’qﬁmtxﬁiermyboxyhc

qui nol i ne-4-car boxyl I'c aci
af‘ﬂee‘ﬁ“bpéy 'Bﬁ'édﬁ)ﬂ‘b) et hyl - ani de was made fol | ow ng
[@Eﬂ 8Y a|(+)QFcﬁz§—@Q4ll\@th&y &HMI)JZIH‘}&HyTJQZ 41&&1‘4@}@% qtﬁ%ﬂﬂ@&éarboxyhc
{ trifl romsth n chl oride. The
a%l etgg pitolel 4aninfieh\6qséna8€éﬁ§%vvpg geg VﬁMB substituting ethyl-p-tolyl-amine for
ethylZheBzyliarhin.r SHMROCHAILNG! 0198 (¢ 3EANDGXY BHY, 1a¢i(eid, 1H), 2.40 (s, 3H),
(4- ¢chl qr.os yid- I e t ed a
2 800 PR L S B LB B e RSB R 1 641 1,
OHPL G383 (ne BtH @-8¢ ) 603 @ngH), 7(44- T.18xar, @Hb &A% oY b)) (R 2H), 7.49 - 7.56 (m, 2H).
M‘g%}g)él 23 (M+13, 4-t et rahydro- qui nol i ne-4- carboxylic acid
4- chl or o- phenyl ) - et h{ amde (28% . 'H NWR (CDC13)
[eP274] gé+)(qu -1- @q)lzo[lﬂth;_ fue-2-aphonyl)-2-pyethyl-1,2 §@-t¢tpghydrdyquinoline-4-
c&rbéylic acdd mhf(m) gﬂéﬂ}yl) -eth ﬁa"}nlﬁm7%)1|'|) 4(3) 79 - 12190 ( m

4,98 -
[@%%] ( am? Pﬁocedgregg for tlB: pgqparﬁlon @ |_(B:) tranyuli@nzo[b;]thg)ghqnt: 2 carbonyl) 2-
nigthyl-1,73,4detrahydroAfinpline-Lddiboxylic Sadid- (4Zchfofo-fHhylRdyl-atMde. N Purification

5
oy e, O G atnsraml d PEPRy ey gt 4
capf?qx}lliqacﬁﬁeﬂlﬁp}a or@phgnyl)-ethyl-amide (20%). "H-NMR (CDCLy) §: 1. 18 (d, 3H), 1.25 (t,
3%2?2[12?@@28@&%5(%5}*{&? %g %g gigeﬁﬁxé% 2. @l 11950 - 4.15
(el 0os 287 6 8? 062861 25 e7|f901t 1H), 72P ad S0 BnraD). 7.30 - 7.40 (m,

SHY, (45 {dd[ PH){7 fo((éd ah. aviophemolad( @\tq 1) ami no] car bonyl
di hydr oqui nol i n car bonyl

‘%"ﬁﬁ@n o>(«;))tmzs % (4 Mefhoby-bgeRirometey- lé’t»ﬂi:arrg@l@raﬂweﬂwé -carboxylic
atig ethghyfubmrhaiyd)-{hife G2t ent #4421690 20 Dec 1983)

[@éﬂmr:gzpjt rla\ﬁig ?’M %%’%’q%‘ézt&gl g’ﬁjgggi P YﬁE’;qgl qur%Wboxyllc
atié pthEr(éfluere-phenyD-eman svad méldb— ﬂol;hdzvmg( general procedure B, substituting ethyl-(4-

ARG {aﬁ’e%ﬁh) CriILTng fob gk ﬁ{}l%)? A0 ﬁﬁé' H@L ﬂ% f%thﬁ%r lpegg%gizcmethyl 1234

aci d or o- phe
tetFpRyFise- %wghr&&d@@owcwéethﬁéé ﬂtlcrrwghwwraxﬂe was igntl4teshps @ nixture of cis
arll t&fnhbéd)m@i Cﬂlhﬁ@aﬁb@‘)‘ié/ Hﬁl‘;@ylélagﬁ+mans—11 @- nﬁﬁi@kﬁbenzeﬂ)@ -methyl-1,2,3,4-
tion xtu e rr for 18 hours, at roo
R ot e b E et B odMRICDERLS: 096 (@
The crude r eS| due was purified by silica gel

chromat ogr aphy (ethyl acetate/dichloroinethane
96
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gradient) to afford crude ()-trans-ethyl 4-(4-{ [4-{
[ (4-chl orophenyl) (et hyl )am no] car bonyl } - 2-
woreioaphre34 4- di hydr oqui nol i n- 1( 2H) -yl ] car bonyl } p&ETS2004/006287
2,2-di fluorobutanoate as yellow solid (190 ng). The
crude material was used directly in the next step. M5
mz: 599 (M+1l). [00286] Step 2. ()-trans-4-(4-{ [4-{
[ (4-Chl orophenyl) (et hyl)am no] carbonyl }-2-methyl-3,4
di hydr oqui nolin-1(2H)-yl] carbonyl }
henoxy) - 2, 2-di f | uor obut anoi c acid. [00287] To a
| 14#Bi (b AHB L 6P ) 1078 emsHER ANBI - 2457 (s TH)] 3.5 - 3.72 (m, 1H), 3.75 (s, 3H), 3.78 -
380 mCiﬂ 0 a
‘% )9 §. @Phﬁm/(ln) ﬁﬁt I@ﬁ%%d?ﬂﬁ‘?{??]ﬁ? 3 @f’{?ﬁé 4H}t}aon39I FOh SR, 7.14 - 727
(?@dﬂ‘%(@&%b‘éﬁé g %90 ny, 0.32 nmol) in THE (4.4
[002781VaSe1agis]es)- 1a<4mthmalz9§n 5. !mremyum b,uﬁ&%&ﬂ% q{ni!nﬁm?e 4-

resu

el G <l B RO Rt 7R oo 0 GRARY LUAMPGpy-benzosD 2
ngtliyt-1,24,438rdhydrosquiriolin®@d parb s TPAidULLhBro-pikayl)-e fitdndde (74)

d t ddi.t f
g T ATE N AT S,
qszm@@eﬁ@rbo%e asiitd- dé@iOQheg}almatbyHaay@r sveige iselawdshed () tans-1-(4-
erfhbﬂeben%I)-Q%etl@Y@Q 3%&*‘1&{] l'zcblﬂllff @F Z& F %c(i)(f] 3 %l&@&)ﬁequl) ethyl-

In vacuo to yle

2P BY BEEATYY 3heré1tfﬂ’ éwlﬁfef]ﬂkdé%@fﬁ% indivi
rdce@atd@ieyibovad, 4- di hydr oqui nol i n- 1( 2H) - yI]carbonyI

[@E@hgg%%tr&’nsz-é%ﬂ-g’}e&]l_ouoﬂeg?(%fs)%let%&lalgép 4- teﬁ_ralyy4lr? mnnq_]{qf 4 -carboxylic
adld Bepzyl-pthefyd-anide (371')1) 3.52 - 3.68 (m 1H), 3.72 - 3.88

[%]2]2 '_Q—g trg'zfp ?ﬁ% ﬁ}ﬁx}’ b% r%g?%thgleg%3 4-te %y%ro&n%;glln@%cag)?xyhc
ac(1qlﬂ)eng)|lﬁ)henyl apgde. wag n2de folpwiRd-fenerdl pBitedure/B,50bs(itriingWHpenz¥aniline for

%enz§l7almﬁév**1)me [:R28Bl_methoxy-benzoyl 2-methyl-1,2.3 d-tetrah
trans- I\I‘ C O ro al\rll.‘leetoﬁy enZOY) ~1me %oxybeﬁzaoy?ro q%lnollne‘l

Hif acigl bonza Lohenapich Wﬁ%l‘ﬁ?iﬁ fﬁ@lmlﬁéte&f @aar@dwamswrs( yyification
V@OOHBHI yielded  (#)-trans-1-(4-methoxy-benzoyl)-2-methyl-1,2,3 4~ tetrahydro qumohne 4-

T NG e

Zﬁ%zde 1Hb|3|7@\m AE), 3881e3.93 (npnEY ¢ @5I(dd, Z5), SODSILiTt(L 1IMQ6.47 (d, 1H), 6.76

chI apsitRase bo GRROL H3E 10 sl 1A LOSRIPRRY | SPSE 0. was

and cycl opropanani ne
i ¥™oani I i ne. N—Ethylcyclopropanan1ne was prepar ed

[60282] he (-ll)-%QHACi tﬂﬂuﬁmb@ﬂo&lﬁ-’ . nQefthyl €38 l4qgt;ﬂl§'m}0?(g}uﬁﬁny§ an‘goxyhc

GFELRlrchyde, and, sodl ym {11 acet oxybor

(o83 cl &p&;@@yi €4|-\Flﬁircﬁlyénzdyi)(241nélﬁtlﬂ Q@)ﬁh&%%& JuiolfBERMboxdc  acid
qU|noI|ne 4- car box was i sol at ed

e S SRS e e e ST Srocwlrs oy caRTgRE 4 Huoro-
be@ml Hifrige ored-wigdor¢rpethyl-bemasyd Khloyde! Cfhe @pidé 1-4- ﬂiidﬂ(ybenzd»yl) 2-methyl-

1,2 é&méﬁ%ﬁﬁ%&i&%ﬁ&&&’ lza)rbo IIIELJA'({ éﬁé&lé}z ?frgé"nyg%%‘ilaa%ger ngigl 1rs1(§fated as a

al enantiomers was identical to the

- b d
HHZ".].I}B ofoccz:g%qdoz;(a%gn gqrifrpn Pg}‘fbcanom v1a7H]( C y@md () -trprs- I((é ﬂu0198)enzoyl) 2-
mmlamﬁa QOO TH- gﬁ’lﬁinu%%%&( Q@@&& 1(4- cﬁﬁmph&ly%%thyl QmQJ éﬁsﬁ%) g
NUReoBL g6 eSng Ml By 1% dogm: T, B (90 i, S5pm. 10,

3.79 53.RQmd, 0RD), 6B - 560 44 131),6.393 6(40V(d, 1H),.6.78 - 6R3 1, @H)Sééé .94 (1, 3H),

7. ?6'97* 23%9%%( Kmft)pb[ (8595%%"93 755 a2, V5202450 ofh).

[00384] r abRrtri st HAaH- mmhanyﬂe)lymemwﬁ@mwiynatnbaﬂmlm N-
dﬂd?&iuu%gﬂggéa?s ?argo %if)‘henoyg%x am (tbél?)nom acid (84)

t'et rahydr car
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[ 00291]

()-trans-N- (4-Chl orophenyl)-1-(cycl opropyl carbonyl ) - N
weetiglosdiset hyl -1, 2, 3, 4- PCT/US2006/006287

t et rahydr oqui nol i ne- 4- car boxam de was nmade fol |l owi ng

general procedure A, substituting

cycl opropanecar bonyl chloride for

4-trifluoromethyl-benzoyl chloride. The crude N (4-

chl orophenyl ) - 1- (cycl opr opyl car bonyl ) - N- et hyl - 2- net hyl

-1, 2, 3, 4-tetrahydroqui nol i ne-4-carboxam de was

[0@285ht efflepals (- tmmscEtbiyl d-(& [4€li[(@-chlosbphenglisthy mai®@lcarbonyl }-2-methyl-3,4-

b difkehd @ Vi o2 38ifor el (4- ifluoro-4-
d?g?ﬂgédo%ﬂgr@@ ?fi@zb'g@gﬁg%dﬁ g}é %%g%lﬁ%oongﬁ%-%ﬁl et( hyIE-thzy} msg 1%)51 fﬂuom 4
hydroxybrganpate U9 Rpiom tpie o] Pes- 28D 43 Wonatiddemol) drid-tijpifenylphosphine
(ﬁ(ﬁ[ﬁ@l 8y nﬁiol)%e%’dissol%d?ﬁ‘toﬁlgﬂe (ild'ﬁaL) e@ro%% tém;;!eraglge. ((?tr&%a(%lélydroxy-

bgﬁzgﬁ)s gg,izﬁi%eﬁ%%d%d-%z@éﬁe}m%%’éﬂ% ;ﬂ%i% iﬁqlérglla@gylgpetgylggﬁd@ﬁ{ 19 mg, 0.27
nfohd)), weB adilsd to tBe BHiltinmmixdi}, foltbwad by dibthf) Azod(camboxytde, (383 184 1:9 mmol).

. S/ 1 7.03 - 7.08
Tgi&?ct%)%)gt{ﬁqe ?vag %tg%lcjn for 11? %%l,lrg g@ rgamkqdmf)erétglre a(nldn corfﬁ)u,(agl} ug;har reduced
presspre3 g"h‘{ ﬁ\lc.legq:q}'due WS nytitied by 9ificy gek-diromdqta@ERB2(Ethyl acetate/dichloromethane
ghhdBhtyib - Nrdré O@E&PYi-):t}faiz!—élhﬁﬁ—@ E{)ﬁ? R@—Elﬁ&%])h'egy'l)@ﬁdgmjm'n‘%]cﬁbonyl }-2-

- _car de (81) |

3th4-_%f§_gﬁ1%/droqxgl nol i ne- oxam ¢ 293 .
gt Pé]t % ihydr %161}3%1 -BW_-Xllc%th%P%Wk%,ﬁMpl)oblganﬁgf H%/ye.l pw olid (190
n§). ke etudeuinytetiad oros usel dirB@ly 4n the fdxbepa MIe/zvEa8 (MBI e

i neral procedur substjtutin
S0, 5708l P ORER ey HREHALH o 2 s

dibydrpduinobin-i @H)-yllcarbpiBliGhappel)-@ 2dlifluorobutanoic acid.
hy| [ L-_&,l_ pexybenz | éﬁZ- t hyl .- arbonyl}-2-
(GBI ok LBt A e o PR e R Do -2
mgthyled & digydoapinglsL sronylBhengy)-2.395luopivinpate {190 29432 mmol)
il BHF (42SmB)Shas addedtafshittidnl of Ambe BrarRbe ) L8 kY AR AYLEAR mL).

Té ?[%%l?%tﬁ‘él’ﬁg'it“%&%?aéﬁbd e GoRl 3 {PRgtion stiedi Hehayy at room
tep@ertanoi The abitbn (nBLire piidw aseidjuteRoARYia addit{od-of [I¥-hydrochloric acid and
eyl[tﬁégcf:\gilalﬁe{t% FL%%%@'{% g?_é _Hlﬂ )ﬂléncgn%lir?e% ropggrrlllg la%rérsz \_zvgg %vg%le& V%i‘th4t;1‘91e, dried
OVAr | EMEISHER | FEfatenyeng - congentfiterbt iy vpent anoyidd ac i (@)-f@@W-(4-{ [4-{[(4-
cﬂl&@p@@l@l)(eﬁy@Qrmgie]czh’ﬁinfmfJ2—methyl—3,4-élih5c_lra<|;1uljrré)lin—1iZH)-%lt]céarrl])gré){l }phenoxy)-

-[4- (chl or ocar hon hen -2, th e .
2 B 5e putron atit MR GORENR BBICE 28 165 (4310, |6, & hfrobiD, 234
236 Qn, eH),)a.tswas.esim sg), ved aia.@s @by novs4. 1@t bay) @.:93 f 40 i, %H), 642 -

.0 S wn : olution o

oTIIPL 6 08 FELEC AN £0 15 Autmth L 2 6l v
mfgpdll (M#14 eq.) was added slowy until the reaction

.  aht | Y i cat i ‘h .
L2881 B b R Db B Y O b SR A I "
tefrghydgoquinolipe-froarboxamidsi BBt hy| - 4- pent anoate as a

[0028907 | ©55rafd-N-ChdofopyRief1-1-L4ADA % 2-methyl-1,2.34-

t thI @215 di rrcgt %@,‘?%- St?r/]t a{rzlloatlg?Z bf?zc())y%,z n%e.thdl #%’814, 1
tefpy§roguinolips-deasporatids vas nmydsr fliewingj geaerily PPesdma ni d eubstituting 4-
mdthexyBaabajl EHdTideRS 4G REhei It RnlyT dhQEi8Nand M Ehylcyclopropanamine for N-

B PR NSohnfnty B e s
cyplabiopyddnuing exinet ttald¢hy@ mg, sofiu:d SriavarotybodhfiGdety. dichloM@fidhane. The

crfquent i ﬁjcilcyop%?lg?-eﬂig-qa@&;ﬁglgé%@?%zﬁ;ﬂE?—X e@?lglt,fgé-ﬁe&g%gr%quinoline—4—

under nitrogen _ . | .
cangBHERON & AP asd PP RISPTgE PHOERE 7ranpisemess ugification wie HEhG arelded (2)-

trmamclb@olbﬁaf%ymJai-@@iko@i)anzdyf)izqheﬂvm,2Q§1Ittat'ka§1%c%h%gmnne-4~
ook %;(vvegen 1% (gggl )e%gyl ] Ogge(t ate angl_ extracted. The
agueots ra BB a0 @nefk e ol §AHP-CHal Bl (38R, 121 @,

washed with brine,
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dried over magnesiumsulfate, filtered and

concentrated to give a dark brown solid. The crude
w@e@doete74 was purified by silica gel chromat ogP@piig2006/006287

(et hyl ene chl ori de/ nethanol: 98/2 - 96/4 gradient) to

provi de

4- (4- met hoxycar bonyl - 4- net hyl - pent -1 - enyl ) - benzoi c

acid as a light brown solid (915 ng, 50 9% . [00298]

4- (4- Met hoxycar bonyl - 4- net hyl - pent-1-enyl ) - benzoi c

acid (900 ng, 3.4 mmol, 1 eq.) was dissolved in

380).HH012.07 18, 1)) Ahld 2551 (et HPL 280 B9 G5 8H), B.38 43.64 amuH), 3.75 (s, 3H),

416824%9(191 1@1‘5‘% o@ak b@ﬁ% Y, %Q4 634 &S’GH§ 89 MYg4 @119 31:4/9, B9 9 01 (mn, 21,

m xture was stirred u

7ﬁ§d76§@ﬁ2§?ﬁﬂ§6ﬁé@@<ﬂ6ﬂ) 20 h. Reaction nixture was
[60290ET Q@b PHBIN- @Eﬁﬂl&replﬁﬁﬁ) W?c%l@ﬁo hdabh i Pﬂ-ﬁﬂ&hyl zméhhyl -1,2,3,4-

filtra s evaporated to y|e a yellow ol |
t‘gﬁhyéfiz? ‘%@é‘r% xapidePl | acetate and washed with a
[A0294H]) U €B)tBans W@lmr@mpmernmmwldp@ghdﬁuo@ﬂw ha- 28&1&1%@113 3.4-

Sy RloalfR it ST ERRC Wl Pl Aloipen yEierhapREaRa s sbstiuting
cyldpfapprecarfanyl evhbddearfdr chuiflemrvmethy@ dlertzoyl gichleridd- ( 4The crude N-(4-

cﬂ@ttog&ﬁ)ﬁ): ﬁgcgagﬁf!)pyﬁ:ar@@&th & il atrﬂfeltk)yl- P €h4 Qétx%h}%%qgm(gl?ng 3-MWoxamide

W&S {Salatﬁ;%f%%? Blofty i e sppes. pBfiphtion byéaRi G ieldgdo()-trans-N-(4-
cK1F6heny)-1- &yaopimlcarbdnyﬁqv Jthyd@Smettdi-53,9 Lﬂf&ﬂhydquﬂiﬁ&lhxmf‘c&%oxannde

RO RS R Gt 1,001 0 S5 00 S e 1 121 -1

(o HHrlidde 158 (18, 1i),,1.85 - 8_98rrmI1H)24G eqs )mvxm 33ddede (m, 3H), 4.97 - 5.09
«ha) ad 6%% off 1 1’1"&1‘?‘%6933!‘7'0? of (m 3D Y. 9‘6 g%bf 9#‘&? ﬁgﬁ 7.24.-7.29

The ‘react i red
(Iédﬁéér%rat?’%éntzb[) Ms\fe’zﬁﬁé(l\érth)d chI orl de as an oil .

mvm y|NEtth 1-1-(4-methoxyb
i} O?‘, il éslp%rgrp%'/ (p rr;ueen or(ﬁr egzogl) g I?T%;[lyﬁ&ﬁgélnttetgalgdfoequmohne -4-

cﬂﬁ a“ﬂ?@ﬁlmnthout further purification in subsequent
[(ElZQ:ﬂS NHEBRZ-NOGY ro%&lelp@Znetl(o)(yﬂeﬁﬁ?@-?hﬁﬁgyi 2 54£e4raf{ydE04]u1{mhne 4-

Ior % et h %car ony
%V&Sr‘ﬁ%ﬁ ?%8 ?_Brocsyﬁt]r gr sblgmtmg ethylpropan 2 -amine for ethyl-
be}npﬁ@mgde) -Pﬁ);lﬁbaﬂbnn\gzt HyL(p ghldah yathgl-NisOp3H 1] -(4-methoxybenzoyl)-2-methyl-
t
1'(2)(2)4 o r&{g{ﬂlglﬁ{? I4) (aﬁ) é}f}a{ﬂl(geam hBPEEE BHRY 1Y TR 3 Mp. m/z: 395
ydrqu|noI|n 1(2H) - yI]carbonyI}phenyI) 2, 2-di net hyl
[msms] ?P%{(]ﬁﬁmg (Hﬁﬁi‘?[(i @hlbfb‘ffh&ﬁl)&ﬁi}ﬁ&ﬁino]c?{b%ﬁpé‘ hGtnfy-3,4-
d@f‘F aglt"eﬂﬂﬂo‘r(%@avlllsﬁﬁwj}ﬁhféwp12]2 =Gmethylpepianeiel gsishSnans xel-C2R4R)-5-
(4 {04- {[@1-Cﬂlﬁnoﬁhmipm(eﬁﬁﬁbdﬁ)ﬁtlo]ﬁeﬁﬁﬁwz lgagjgr? ﬂ(tﬁlﬁy(il%ﬂdnfo{hﬁ?tﬂ n
ogr.a % e acetate
yiflafhoily ﬂh%‘g"é)gﬂ [hyg{a i35 U9 et byl 5- (4o { [4-{
(002951 ¢ hS'@P d)pMeithle 5}[(1é¢hﬂwd>c)mzhmy®pﬂeoﬂ] hMyﬂle}hyR)entanoate

OBEM]V' %% ng%k}h—\ﬁ%e@%%l nagC}rﬁit gl% %Dm%fé] 9§>\¥§ dls?(ﬂ)ﬁgi)m anhydrous

m[:t gbgﬂo g@)e F’{hg sol(lt)ont wesn seoled( dowh| th- {)OC a 2 M solution of trimethylsilyl
dikdoAefltle GR ﬁ@('ﬁ@e@)d ), &thglrﬁrﬁm ml&NQ%XJd s}Iow:I:y R4 'E}Qé' reéncﬂm mixture

di |noI|n 1 ar bon
tu gé]ﬁ@l@ lfﬁtlﬁ%é"ﬁ W‘ﬁ’@ﬁ f’véwp)@leéclﬂ"ﬂc“oﬂ’ 0098 aseneentrated down to
gigOhaiyil-02- dﬂﬁeﬂ(yl 4pEransaeRtatylon&s bifk2{g, {)14%1

obteT N BRPRER LS ML ST ABLCREEIN| 2oty i

dlmchndfoneemmgd Persoltioay® pis@lwitthitrdped chrmmhabenzbfa adid 1. 7T&E.0 mmol,

1 ) ut i SO
AR, 3 T 101 PG BRSL e () m i) Py o5 ea)
W"F%%“‘GP@PPWQ a eﬂtRﬂa@lowgs fhendteatad @tBO‘@Om@erfnmogq;efers Hh Bection mixture
and concentrated. The resulting residue was dissolved
in water (- 50 nL), cooled%o0o 0 C, and the sol ution
acidified using 100



WO 2006/ 091674 PCT/ US2006/ 006287 3N hydrochl oric
acid. The resulting precipitated materi al was
wa@odobmeteed via suction filtration, washed w tPCT/NS2006/006287
hydrochloric acid (3 x 25 nmL), and dried to afford
crude 5-(4-{ [4-{ [(4-
Chl or ophenyl ) (et hyl ) am no] car bonyl
} - 2- net hyl - 3, 4- di hydr oqui nol i n-1(2H) -yl ]carbonyl
}phenyl)-2,2- dinethyl pentanoic acid as a m xture of
cis and trans isoners. Purification via HPLC yi el ded
Wa} corcergaed Baded vdcud - lgave a black oil which was partitioned between water and ethyl

autﬁe Qale%amaﬁ] ey lac{ugags thrler) msébgﬂaféﬁl Bllﬁiqﬂé/ J)r%an%: 159%} QXS wa%heﬁ vgth brine,

roqui nol i n-
dffF‘i/ & BASH I ERS [fterod gnd gpneattiaipl fegiteariioikdronm selid. ZB94rude product
wWab Gl bﬁtsﬂ?@a £l cﬂr&hatéﬁa%hff&eﬂ(y‘fené clﬁléﬁd{a/methanol 98/2 = 96/4 gradient) to

p%o(vHIy g?% %on l(zgt hc )ls}%p?r{fn épeg%h%nzow 3/01 as a hght bpo)v/vln sg’hd4(915 mg, 50

%)phenyl) 2 2 di met hyI pent anoi ¢ acid and

[6(%:98 Ophé Iﬁﬁtlfo yc%xﬁ[nry am n ~pent- Ioenl){))]benzom acid (900 mg, 3.4 mmol, 1 eq.)
Was disspbtefhyn etBangl dB hgmznda @f@ﬂﬂbmrh -(3482H) 4.y Injrody bD By and palladium on

c}rg&e@(y ln% 1% 92 %@ \Uf& E{A :Rﬁgg ‘i"ﬁ]eoﬁnﬁtu%%ag stu{‘egqhgc%ﬂlydrogen atmosphere for

P b4Reefﬂ°6 ﬁ%’ﬁﬁé gt fleesadrnypr)calife aest eashadoriga ethncd- Fhe filiyate- 315 gvaporated
tdllyiapdd Qelloinail. |']!'lh:tsl&1]2 hs Misgzc%@%b@@ﬂ‘lyl} RBRIRYdnd -wasted s MK aqueous

hgcﬁ?ctl‘xf(l)gcr‘) ﬁ%%%quneg?lﬂvlaﬂtgwfsr}me& gfl%rgé?weil Ld thi 01[ Smc layer was washed with

whteR - ama tthipk,- @end ddédhydr onpghaninhn swifie2filkersd hgiacdaodiythted to give 4-(4-
n}efﬁbg@&tany& %ethg pF}itglF % %pgc%ﬂ@&pmg%g gyere isolated from

oﬁr{éﬁ@pﬁh)o(qgcmhyqy) é—methml}ggawb@nyblc acid (763 mg, 2.9 mmol, 1 eq.) was
dksogfeﬂrﬁlt ﬁ&i&y‘lé’ﬁe 4!5191‘1&33@ E‘ﬂb%& ﬁl@lsblﬂno]m(»%moo‘féd]d%@ﬁ Iibo(p&l A 2 M solution of

%"}%ﬂ &g% di nmet ggentanmc acld by preparative
Fipridepy methpgre phioge Qo &8 aveh Cita Pvag b pddeehfollewpd oy catalyti
a@oLan b dmi&hylﬂ)ﬁdanhdb TRCRIRbE )mixt@aRSak WiiedSt /ITQOICH @R8nShfidéntrated to

ngggl)lﬁ@o?ﬂ T 10 1de as6a'g|) oil. é%yl% [ig Ijg)r?c%ﬁ%bryﬁf'_ﬂeh}f] %:rlilme&xyg)@ntanoate was

us(efhwﬁhqq) furth_er@erfmatl)n'ix?supwguem-d)eps 2.47 - 2.63 (m 2H),
(0306} - s?bp7él %mmnjs 'T\heth;;g 518 iﬁ){%(4%ﬁ@%@ené%t&ylﬁ{rgn]o]cﬁny}} O)-methyl-

édéwdfoqw@a 1{2H))-yHqaybon }P@)glyl) 22-Ogetiyipentppgpte. 717 - 7. 21
[00301]2 H))- t%ms’-lf)[emyl? 5254 chl&ﬁ;ﬂ&ﬂ)(eﬂ%@%néjé%ﬂanyn 2methyl-3.4-

306 0 85-20 as shown i n
'bi“g P’]%HO%B} ﬁ@@@ﬁ@ﬁﬁ@ﬂé -2£-dimpsthyipentppoate Hasaadey fslloaw general
piiogediula e Ag esabstialting) r oaied us-e5(cillod by Iphehy012lpadi Setl@seatahdd@d for 4-

trﬁ’l%r%&h@@%%ﬁ Eférnliebelqmbcatlon via sﬁlga} %eWchromQ%gre%?gy %,O% Ftﬂgﬁmetate/

recogni usi n
hesanst igridicrtk pesidetre f)-auisomethyl nsaﬁty{ [&6jiH-shidreneryDfethyDirainolcarbonyl}-2-

Qﬁfdh n rbon! d 7:
T T

erein.
I‘%‘%I ogi cal Testing [00308] Th| s radi ol i gand nenbr ane
[doBeali ngtepssay @wlaksai@q [4 @bd)rb;bﬂe 1)@a‘my99fm9]u&9&1yi}£2 rnethyl 34-

GD2) . bi nd t
dlh nqgﬁo%%@ﬁg ’GEEGI'E@‘ ﬁg@ég\? %Y Q&E’?“t@&ﬁﬁl%‘gsgggl no
[(lﬂlﬂ)(i]29$o @ebhmn(@xpymmt Gyihd ere-CRT thiors e Dletiyl) @fliflo]@arbonyl } -2-
I r1,C
mgtHQ %Qi! &ﬂéﬁg ﬁglg&nhl%ilﬁ g aé%ogg’lé%heyﬁuglf almeégllpﬁgﬁnﬁt%{is%ﬂqg 0.87 mmol)
inpig b’Eﬁ{W methanek@yp. mif) 0G8 aBlEd Asdhition pﬁ@digmﬂﬁfépmdeomélmg, h@4 mmol) in
waéH (h’lOHiL)S‘Ihges&tmg r&xé)e waLs_’ MO S Caﬁ)g lg' %/hﬁgs églél c§ncentf&ted The

g% par ed i mredi at'el rior to performn
Ie tg)é

RS Iwaﬁ%lssgldfq'lllnl r &t 54 bk g0olgddo Pi° ﬁ,aqnd the solutlon acidified using
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assay concentration conprising nmenbranes (nmenbranes
bought from Biosignal) fromthe HEK-293 cells cl oned

wao eooexproess CRTH2 receptor bound to and [ 3H] PEIDRUS2006/006287
two times the final assay concentration are prepared
and stored on ice before adding to wells. Cold PGD2 at
twenty tines the final assay concentration is
prepared and stored on ice before adding to wells
defini ng non-specific binding (NSB) com ng pl ates
#3653 are used for this assay. [00310] 10 mM stock
3edvidrerhloriariidnEheafsultionpreciritied matefli (%6 BIVBG daviesupicRifragoh, washed

wad 18 QR &chRthic LO®Ma! &TRET afiyr eand Adr]eq RO! Bora erude S:(4-{[4-{[(4-

goncentratl on response curve 1S hen construct
R @&Wﬂmol%{bam ety aﬂ@dlhnd(onwnwnJéy@agacarbonyl}phenyl) -2,2-
dinemyhaitindic 0id)as a ThRuG VIR UAd S4ali®nelC RakeG & vid Gt b Miekded (+)-

transnbag q{@f ﬁ?yghl?r% 8n @%ﬁt}aﬁ)ﬁralﬁé]cavr\%%g]é%ﬂeﬂyl i41d1hé@romﬁn-l(2ﬂ)_
ydarhoeyiiphertyl) 2-difnetbydpapeuricacar@3%dded to the appropriate

fel.he ,38 f I
[(?’Ur?{?{l)] f tee'p e|4] 84 fﬁﬁ%@c%rg?heg (%ﬁf%@bgﬁ@% “methyl-3 4-
dibpleruinglig- l<2Hbf11czdeorwf}pbﬁemrmelmrarpemmcmdmd el 2R ARFA-{[4-{[(4-
ﬂ&éﬁﬂnﬁl}@eﬂ@@ﬁﬁn@ﬁhﬁonﬂ[}-@%} 3 Itaﬁlyﬁ}b@ﬁrﬁﬁn@&ﬁz @héa&?ﬁﬁ}g&&gl) -2,2-

al gllb ate at roomtenperature fof approxim
kY PEERCadint ed on Packard Topcount using SPA
[G030%]i uralozsotsp iof(4-{ [©F-CHlopHRLNI ety Wainb]carb 03 L3 hetne, 4-

f.P in d at
BB DB b B e ek D11
chlaerbepiliatiDarpinelcalgmaly-2inge ttal-dvdd thydroquinatin-t@ ) -i1icatbenyl phenyl)-2,2-
dlﬁreéayﬁaaﬁanaict otal ,gfyds2 an oﬁtfe wn beggﬁq’ [003%4%4; -5-(4-{[4-([(4-

9, 1
C’ggrn@?fly%%hylé@nowbowb -2-methyl-3¢- dﬂwroq%ﬂm 194)-yB&rbosg }phenyl)-2,2-
dibBthylpetabic #0id, by79r,epa?22we Zﬁlral ﬁ-ﬁ’L&S Dﬁtll 1814 s1lﬂ é’%nz!iﬁtmxﬁélr H(Mlncal to
‘{%‘étv’é?‘ekl“d?%g S [aaﬁéﬁ%ﬁtefw?qnaswwp@owméﬁ%@a@) e a, 3,
L. paétt I Ul Bir (,y6EB hicken: 1ad3dmd 89)C [P edsmint, bHy, afeer enees, 10, 2.47 - 2.63
B2 BS S R S L SRR bt 0 beC Al LE P er0- s
(o, 8H?n6t§ﬁd 6 4t trailHy 6P8y 7168 (el 71 e 7 il i VAED) oAt - Tde tar 4H)N YIS my/z:
sdirgamyt he scope of the invention enconpassed by the
(%nded clajins. 102 WD 2006/ 091674 PCT/ US2006/ 006287

(0§ MECemPoRnds S3p8T T8 shosrie Jalit ecrab e plsrardddhy Bevsahgmes set forth in
Scaérmdsat3knaby the eedlaBprocefiffes A akd¥Nind offds de¥crfbederein. RBhosd 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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X1, R1 (1); or a pharmaceutically acceptable salt
thereof, wherein: Ring Ais an optionally substituted,
wo emenos76 nmenbered aryl or heteroaryl ring; RCT/ES2006/006287
>C(R')- or >N; X1 is -C(=0-, -S2-, -CONR-, -C(R 2-,
or -C02-, Rl is an optionally substituted group
sel ected froman aliphatic, a nonocyclic or bicyclic
aryl, a nmonocyclic or bicyclic heteroaryl, a
nonocyclic or bicyclic non-aromatic heterocyclic, or a

clic or blcycllc non- aromati c carbocylic group.
[Egﬂﬁiy i group, a Cl-C3 hal oal kyl group or

| th al kyl group . .
BE0SE X Fe %@X‘Hﬁwﬁ‘%ﬁgli‘fﬂsﬁ St Prrufl & e o snin
[fB Brestaglapilin §e (PCIG) bidding ik he cinped mmaiquEisttteplbuttdﬂy bypressed in
HK-293 k=8¢ p!rééé?ﬂg%h}ﬁly bRTﬁ).f re@eBtop dI cp riltyor tﬁ%@éxtokrf)ﬁ%g & protein 16

group selected froma C3- cycl o , a nonocyc
WREPrRAEHEY Biesignak @pwelgyé psing Scam aHion B@y@my dsayyl , or a
[00309 Y A biSdiRehu@eORhMining fs%im TrB‘h(tﬁ}%H b W%/{gﬁz andfmNREDTA is

and e taken together with the Tnter
PRPEF DT M B R P h0 BEMorh br renons pitien & tvce the final
asyRNaoyentrition osmpaisiny ﬁﬁehﬁral‘i&t(ﬁhﬁrﬁlﬁﬁlﬁk b&UghtTRAT Exbﬁgﬂat) ifom the HEK-293

CQ%;CEJng(g}r{OCWP%ﬁQEE&IBZ rece “\’,IS%’“ c? goc 51}%[’3%?’]5&13 ﬁt ttwlootﬁléaﬁ the final assay
cepcenigtiquaef pygnared and wyyed @ried lbeﬁorsaddsrgltd witlbd ColdM@Dy @t twenty times the

fifdd Rss@y &ﬂi@éntr&‘tloﬂ lid ﬁr%gﬁaﬂlaﬁ@ﬁgéé Bl RO pl6k ea[ld:fﬁ:gy t‘c‘)ldlegs ?«g%ﬁ%@om specific

hatic), -
gmg %QB) C(&l@_ﬂateas' #3E§§§F€i 1@6}d for WSﬁQ C( O) R, -
[(I[(SD)]N( RO i st6dk @RceidtioRd cbdpousi®hls thd%‘bMé(ﬂz[rQ HQpared and stored at
noc clic §¥cloalk a nonocyclic

IO% tf:mperaq%% ﬁAO gﬂy%qlr? SO U@F%ParF nse cyrve ltlimﬁgﬁmqtq or each compound,
Stm’@ng gtr I8 (fmahestayreomgathation) gTieupmpe@adhar&prepsed at 40 times final assay

cdn@&l]?r@cﬁﬂg@ﬂ{ hide JOY LRGN ldfdllrft%’ngy dor Cl-C3 al kyl; each

I's 1 ndepen dent rogen or a Ci- C4
[Qﬁ’r’pdh a911 dll Qf @Glp cneenfygtin)of cprspognd are adsled &l the appropriate well of the 384

E ] r | u
PRt GRS 5 SRS UL RS 90 ERY o

oigepf biad pomPatsslgton a thep addsd e @EIRFYIB, - O R7) 2- O( R7) 3,
[0051237'1 (Ifﬁg plﬁtEﬂrJz MiIcWdB S inbuibh@dt %qugnpceﬁaltﬁg fed Jr5Mt§y 2 hours and

ic.or cyclic cycl oal k nonocyc
R 2 P Tttty VA g by ot Gvdar y1
[0081H nDogy@ht i6hibiiorbCHEID Bind MNP ek i o€ tHa 6t ¢ Vﬂﬁy&llév%r) to the

d f f
Hgk %%)Ce%l%{e%\é%aﬁees is Jch uuedo Fg gs%%g?lg/a&iu% ag up%ei(tﬁ 1)05% fﬁf t?tgl of n=2
m@ﬁ%&ﬁ”@h@ ring A |s substltuted with: a) two
[oomar r eRGgRndf, 9\4‘5‘7 53)12 1401 7050, bR 88.39134 W57 A6 ) 45, 47, 48,

one occurrence
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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2. The conpound of Caim1l wherein RL is an optionally
substituted group selected froma nonocyclic or
whe@godicts aryl , a nonocyclic or bicyclic heterPer/vb2006006287
nonocyclic or bicyclic non-aromatic heterocyclic, or
a nonocyclic or bicyclic non-aromatic carbocyclic
group. 3. The conpound of Caim2 wherein Y is
>C(R')-. 4. The conpound of Claim 3 wherein the
conmpound is represented by the follow ng structura
formula: R4 1 ON Rs R (Rs)n/ NR2 1 X1, Rl or a
phar maceutically acceptable salt thereof, wherein: n
is 0 or an i nteger from 1-£LABMSh R8 is independently
hal o, -OR9, -SRI, -CN, -NO2, -N(R10)2, -N(RlO)C(O)Rg,

- N(R10) C2 O N(R10) 2,
ocg &) ﬁ%‘l"’“’“%?@jeﬂf@%%f" ‘%*1‘5%‘2‘” fo , - SCPR9a,
-S(O) R9a, -SMZN(R10)2, -N(RLO)3E2R9a or an optionally

substituted group selecteq)frqh1a Cl18 aliphatic, a

nmonocyclic aryl, a nonocycli éN@rparyI, or a
nmonocyclic non-aromatic hetegfocyclic group; each R9

i s independently hydrogep—sr” am optionally substituted
Cl 6 aliphatic group; e§ R9g| i s i ndependently an
optionally substituted Cl.6 &1 ptR&ti c group; and each

R10 i s i ndependently hydroge a C1_6 aliphatic group,
-CO2R9a, -SOPR9a, or - C(OROSRIr N(RLO)2 is a
nonocyclic heteroaryl or a pocycllc non- aromati c
het erocyclic . group. 104 WD 2006/ 091674

PCT/ USIOHELEY acceptableisalt theseAkoVSEINGf O ai m 4 wherei n

t he Rippduamchpiichall epbeiaddl Rekdl5Y6 hdidef®hdyMh&tgoaryl ring;
struggygﬁkﬁqﬂg&qula: RA 1 ON3 R

X is =C(=0)-, -S0;-, -CONR-, -C(R),-, or -CO»-,

R' is an 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;-C; alkyl group, a C;-Cs haloalkyl group or C;-Cs cycloalkyl group wherein the
Ci-C; alkyl group represented by R* is optionally substituted with R>;

R® is hydrogen, C,.Cs alkyl optionally substituted by RS, C,-Cg fluoroalkyl, or an optionally
substituted group selected from a C3-Cy 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 to gether with the intervening carbon and nitrogen atoms to form an
optionally substituted monocyclic non-aromatic nitrogen-containing heterocyclic group;

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

R®is -OH, -O(C, 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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(RB)n R O Rl or a pharmaceutically acceptable salt

thereof. 6. The conmpound of Claim5 wherein: RL is an
wopitcomsrd y substituted nonocyclic or bicycli cP&r/yb2006/006287

het eroaryl group optionally substituted at any one or

nore substitutable ring carbon atons with R'; each R

is independently halo, -OR 2, -SR12, -CN, -NC2,

-N(R12R13), N(R 3)C(O R12, -N(R13)CO2R12a,

-N(R 3)C(O N(R 2R13), -C(O N(R12R13), -OC(O R12,

-OC(O) N(R12R13), C(O) R12, -CO2R12, -SO2R 2a,
- S( OPRY2E&, -CREE 2N RAE-LF)s, orawmwlgmmad graup selpttédciroad 4 v
n%ﬁgesfchédﬂgﬁgchg 5?“)9&?16& ﬁ%o@ﬂhg 5 éhc%q,ﬁ n?o}’nbcgrplﬂ:to& Bicycfic heteroaryl,

nDnocyC I C ar a nonocy et eroar
¥B AGRdFELiF er 'ﬂaﬁhca}oaﬁ@ma&c f&fﬁ&lﬁwhc E9BM R12 is
i nde ﬁ)ﬁbﬂﬂaﬂhit Yoripoefide gLfrrfila @)’hr@cﬂﬁér haddhby c&H@féﬁdst\ﬁ%ﬁ &, is ~COO-

is an
o0k AR fre R iE By Rt oo nte et B 34q Geurrences of
Mmdlecp@nquultepcmaf@gen a Cl1 6 aliphatic group,
- C02R12a, -SO02R 12a, or C(OR12, or -N(R12R13) is a
m)noc clic heteroar non-aronatic heterocyclic
291 ouE e cpmpqid of el ‘ﬁltff%ff dr a1 apiigalinebwitwed epup selegted from a

nono ﬁMﬁdc!y&lc BF BidycRY arf1 & Iﬁ&foé‘}rcw or®IcPHR het@bar@, MEREWEE bibicyclic
cycl oal t ona substituted at any

Kk each
el R I IR G A e AL
and each R14 is independently Cl1-C4 alkyl, Cl1-C4
hal o R14b -T-R l4a -T-R
*12b @{l/é%klnp"é%&o%f“ R 1%162%%/71?@%& 14a or -VI-TI - R4b.
Vis -0-, -N(R-, -C(ONR- or -S(O2N(R)-; V1 is
4: S( Orfs com@ﬁu@l of Clalh‘l(ﬂlge@ the QpDnR)s36Resentedb 'tl§a £8l1dwhigGfuctural
optlgnally substituted al kylene; Tl is a Cg
opt i SAAIFy substituted al kyl ene: each Rlda is
i ndependently selected from-OR 1% - SR 15a,
-C(O N(R16) 2, -C(OR15, - CRR1S5, |-SO2R la, -S(O) Rli5a
_SO2N(R16) 2, an optionally su tbged nonocyclic aryl
or heteroaryl group or an opti %1Iy substi tuted
nonocycl i c non-aromatic h ic group; 105 WO
2006/ 091674 PCT/ US20067h eath R14b is
i ndependently selected fro

>@H, -SH, -CN, - N2,
-N(R1G 2, -N(R16) C(O) R15, -N(R’>3<3)COZR15|

-N(R 6) (O N(R 6) 2, -0OC(O R15, O@(O)N(R16)2 or
-N(R1G) SO2R15a, each R15 is independently hydr ogen or
a Cl‘”f6a PRy PBRple salghgeptS®I s a C1. 6 al i phatic

group; andis 0 or an integer from 1-4;

each R® is independently halo, -OR’, -SR, -CN, -NO,, -N(R'%),, -NR)C(O)R’, -
NR")COR™, -NR')C(O)NR'"),, -C(O)N(R'®),, -OC(O)R?, -OC(O)N(R),, -C(O)R’, -
COR’, -SOR*, -S(O)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;

each R’ is independently hydrogen or an optionally substituted Cy.¢ aliphatic group;

each R* is independently an optionally substituted C;.¢ aliphatic group; and

each R" is independently hydrogen, a C4 aliphatic group, -CO,R*, -SO,R* or -
C(O)R®, or N(Rlo)z is a monocyclic heteroaryl or a monocyclic non-aromatic heterocyclic

group.
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each R16 is independently selected from hydrogen, a
ClL 6 aliphatic group, -C02Rl5a -SO2R15i, or -C(O R15,
Wo@roOBORBB) 2 i s a nonocyclic heteroaryl or a noPOLYS1006006287
non-aromati c heterocyclic group. 8. The conpound of
Caim7 wherein R is O-C2 al kyl or C3-C6 cycl oal kyl
7 R3is add-C4 alkyl group, and R4 is -(CH2)m B. 9.
The conpound of Claim8 wherein R is a phenyl,
pyridyl, pyrimdyl, oxazolyl, isoxazolyl, thiazolyl,
| sot hi azol yl, fur anyl t hi oph| enyl, im dazol yl,
Spyr aZbs §p|m,p01p191 HClhid 4 wlteeeurr the Qﬂny)bunduS’Idp]hsyﬂltg%d by the following structural
benz el pih@zol yl , benzot hi azol yl, benzi m dazol yl,
benzot hi enyl , benzofuranyl benznnrphollnyl or
benzpi perazi nyl, each opti onal | y Blbstituted at any
one or rore substitutable ring.ca bon atonms with R11
10. The conpound of C aim9 wheYei nRQC(O) NR3R4 and - R2
are trans relative to one other. 11. The conpound
of Claim 10 wherein tﬂ% c n’p\) nd s represented by the
follow ng structural b R14H)t (CH2)mO
N~R3 (R8)n NR2 (R11). / ﬁ}phﬁ% maceutical |y
acceptabl e salt thereof, where s and t are
independently 0, 1, 2, 3 or 497 186 WD 2006/ 091674
PCT/ ound of Caiml1ll
wher ei &gﬁ&ﬁyacce]péb%lm%%n&gr esent, are
[ ndependent ly, halo, CO2R 12, C(]\IR12R13, Cl. 3 al kyl,
6Cl. STﬁlﬁJoﬁapéuhwacmMﬁrvméhékn, Cl. 3 al koxy, CI. 3

hal oal koxy,,. e 3 al kyl am ne,

di al kyl Ak figan °@&°ﬂéﬁlwgﬁf B&&eﬁwgﬂyelwwr pirckc anf %Bﬁ?fk‘v}’l group

13. ditienailp sgbstinmet @ fny@nabimdre subkiitidting BarbdrSata@@ns with RY;
nonocycl i y ar 8 i t h

T2- V2- T3 e%/fh%z S‘“%Epen‘%%% A SR A IO DR e

at aTwR €08, %R@C@eﬂg%‘t%&?)@t@)&& RY, - 669)15611 "RaD.0AE(O)R™,

Wi t h.gldinr e dﬁi)k”' L éﬁ’d eﬁ@zﬁt@ﬁl “éFgll))éth a‘s@,RlRf2¥‘331)2a1\1(1€<13)soZR”a

-S
- N( F&%ﬂ’?ﬁ%ﬁg&mﬁ@m}w@@ ﬁemfm@yzaﬂc ey RRYRiCRY, 3)monocyclic
- O( l@)eRib&l or a @CHEySI(cRd2 Bddtic grduapO) R12, - CO2R 12,

an opt 1 gy, R RGEEERY PEe o
an optional] Y, %5%6 Pl Mof"%ld) b ansgéﬁh%%a 5% phagic group;
al i phat i cachR'frisrio eyt@lniﬂb' Sabsylluted 81.qubpetygbipc and

each R™ is independently hydrogen, a C,.¢ aliphatic group, -CO,R'*, -SO,R'® or -

C(O)R™, or -NR'R™) is a monocyclic heteroaryl or non-aromatic heterocyclic group.

7. The compound of Claim 6 wherein:

B is a 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,
TR, -T-R™, -V-T;-R", -V-T-R™, -V,-T-R™* or -V,-T,-R™*";

Vis -O-, -N(R)-, -C(O)N(R)- or -S(0),N(R)-;

Vi is -S(0),, -C(0)-, -N(R)YC(O)- 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(RS),, -C(O)R, -
CO.R", -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;
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heteroaryl, or a nonocyclic non-aromatic group; each
R12 i s independently hydrogen or an optionally

waawsidtert ed C1 6 al i phatic group; each Rl2a PGI/ES2006/006287
optionally substituted Cl1.6 aliphatic group; and each
R13 is independently hydrogen, a Cl_6 aliphatic group,
-C02R12a, -SO2R12a, or - C(OR12, or -N(R2R 13) is a
nonocycl i c heteroaryl or non-aromatic heterocyclic
group; RY is -C(OOR18, -C(OR18, -0C(O R18,
-C(ONR9)2, -NRI9C(O R18 NR19C(O) OR18a, -S(0)2Rlsa,
- S( O) 2CORd8h RS Biiphi(dR)sPlectedMRIGBIOCOERIBE -CN, -NO,, -N(R'°),,

- NR1G 2 D6 &R 8. b R
X ())%3%# %%3;2 A ERAGER  RONE R oo R SRR EY
-O0( R(RDBEZ; -N(R19)2, -OR18, an optionally
substi t ut @eh ROR-RERNBINtE hjdedeal RGYTL AliphAE BldRp;0r  an
opti onal I%/ SURSt | éutg net eroaryl group; Mis absent
or an opt P8hal Y2 SBRPEELE Wnocycl i c aryl ene, an
opt i onal | saclsRB stindependwohtly seiroed ftah hydropem a &) paiphatie group, -COR™™,
carb sene a 16,0 NSt | ¢l C .
mon- et 1Rt e S o B2 oot B BBRRGHE b Earomare
- O OpeeroyRcRIgp-, -S-, -S(O) -, -0 NRL9-,
-NR19C(O -, -S(O2NR 9-, -NR19S(0O2-, or -S(0)2-; T2
is aphsent, or Cl 10 straight chain alkylene; T3 is
8C1_18§€?°§mﬁ°‘ Pg(Fl@‘H'f%ﬁ}}?é‘?‘h al kyl ene; provided that T3
is a C2. IR isCrGjatilst or€laslk oeldalkyil; kyl ene when Mis absent
and V2 i sp>0:; - -, -C(ONRD9)- or
-S(0) 2N Rié%-‘ Clacﬁglkylﬁr‘mﬁ’?% NR19S( O) 2Rl sa,
- NR19S( O B Ra-85H)=RR19C( O) R18, - NR19C( O) OR18a,
-NRI9C(O NR 92, -CN, -OH, -SH, -N(R19)2i wherein T2
9223 eecitpo c?ei}nlei]-g{Clgio 4 peg{llg i%}ﬁ%@ﬁgﬁ%ﬁgﬁrgi%rdg?g]xag)ﬁy%rirsscﬁazolyl,
in g e ﬂl@lﬁdﬁrﬁtdtl}damlyb Sirartyl) tfﬁmj)h'ﬂﬁyl,_aﬂﬂylazr?l}? _pgﬂ‘azdm,lr ;@rolllyl, tetrazolyl, indolyl,
subs . Wi i.de, . a em X
i o R BB oRIR ey, BB BA 5. Yoy Fg Pmormbotioy
Spi r e begapwkigzinkyehch appenialbinsbtijniad-atant se dr artoeechulbstiturablg eipg carbon
cont gbiié WgLBPi ro non-aromatic heterocyclic 107 WO
2006/ 091674 PCT/ US2006/ 006287 gr oup,
oxygen-contai ning Spiro non-aromatic heterocyclic
16r ouphe catipuaq ol 1kl Sawtieretn, -C(QNRIR MhBRF Bre sramirelind kot briother.
each R 8 is independently hydrogen or Cl1_6 aliphatic

roup; each Rl8ais independently Cl-6 aliphatic
1g-r 0 ugf;le campouad ef{Clfmd Oiwheren deeemplaind is yepsrednged b the fallowing structural
hydr gggana: @ CL. 6 aliphatic group, -CO2R18, -SO2R18,
or -C(OR18, or -NR19 is a nonocyclic heteroaryl or a
nonocyclic non-aromatic hetero NC group. 14. The
conmpound of C aim 13 wherein T2 a\nd.—MB e absent. 15.
The conpound of Cl aim 14 V\herelea);n

NN

1 N
(Rs)n'—T

or a pharmaceutically acceptable salt thereof, wherein s and t are independently 0, 1, 2, 3 or 4.
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B is a nonocyclic aryl or heteroaryl group or a
nmonocyclic cycl oal kyl group, each optionally

wQaipsdtert ed at any one or nore substitutabl e PCTYS2006/006287
carbon atons with R14; each Rl14 is independently O -C4
al kyl, Cl1-C4 hal oal kyl, Cl-C4 hal oal koxy, Rl4a R14b
-T-Rl4a, -T-R 14b, -V-T-Rl4a, -V-T1-R 14b, -V1-T-R l4a
or -Vi-TI-R 14b Vis -0-, -N(R-, -C(ONR- or
-S(O2N(R)-; V1is -S(0O2, -C(O-, -N(RC(O- or
- N(R) SO2-; TlsaC1C40pt|onaII4y substi t ut ed
131 ky fféfm@mpfﬁmd pEClainG2-vOaremRt *ihalIRy’, wirpptes¢nt tuedndependently, halo,

| k e a n I )
TSay ® 3 %ggﬁ{ RR]%3 aik%it %%eg%glﬂoyyﬁd? Qﬁéégc , bR o,

_S( O)"R‘TS§1 32 Q@N{‘Pﬂié dzalkywwp@ dpdpxsplkel o5 614 aminashiyl.

monocyclic aromatic group or an optionally
ubstjtute C. non-aromatic heterocyclic
gr outéf,’“"%%%““g?ﬁ@ ?4“5; Eﬁ% Pendently sel ected from hal o,
- (}l - SH, R4iGNponodyER arylN¢ RLG9a2y1 grouhuBdBYt (VO S/,-T;-M-R ¥ and is

a:( 0) Ne?’%&%?@ S%Stltuwii{:;‘bi %ﬁﬁl&&@s&ugﬁl%@a&§ atoms with R';

i ndependeHeh B inyudersy aloy QR 65Ras FIM AP -NRER P,
each-N&SEOR - NG 2@ ogk Pphak P e (QNOVER %) aBEh RACIR RLBCIGR 2,

ar ou OB Bt 5 BB R, s WF&aJG)I} BRhisgn
nonoayapkioelhebseituxalr gydup e¢lecged fiomady ¢ dlipbatio Grma@b ok drgl, a monocyclic

het ound of O aim 15
\Aﬁeffé%rﬁﬁ%%lll&a%%wc&%% T(I&F&c%%@ %6 cycloal kyl ; R3

is a Cl_cachR kigindgreadeptly la/ﬁ@gmr R optoER FubstiButed ©i8 aljrtic group;

é 006/ ogé@z& waaau%gmmm@a&%d C;l-Zahpl;ElB@ g@mwnd of
aim

r‘r12a 12a
oxazol yl ,° xﬁ?@?@fpéen?‘ﬂ?ﬁ?éﬁ"&? Crg a)s(‘ %/%f??ﬂ - PfOR SO°R , Or
fur aﬁgﬂ)R”toln IN(RHRRENjsla,manodydazetiphryl @yiomaomytic hetpipeyalid stbup;

n |yl

R o S
benzhBy SHAIORN s HS(OpR béﬁ@b@@%ra&@uﬂ@ Yo AR °OBB L, (NRISO),R
Wi t hsOYORPI:SRYORENG(BREN IR IQOMREGHDSL. bNUtI\ﬁélbc?éFglN?(‘%z
one wSUpstd tutagple ring carbon atons wt

‘%{‘Fégﬁ\g ’ﬁé‘ & "B afhepinath B tHed 1e-apgpORsrEpey dic group or
r epr sptitnallly dnysusitddlhethmmal gdprmula: R4 1 0 NR3 (R8)n
1/ M is absent or an optionally substituted monocyclic arylene, an optionally substituted
monocyclic non-aromatic carbocyclene or an optionally substituted monocyclic non-aromatic
heterocyclene;

Vs is absent, -O-, -C(0)-, -NR")-, -S-, -S(0)-,

-C(O)NR"-, -NR*C(0)-, -S(0):NR"-, -NR'*S(0),-, or =S(O),-;

T, is absent, or a Cy.yp straight chain alkylene;

T3 is Cy.10 is a straight chain alkylene; provided that Tj is a Cyq straight chained
alkylene when M is absent and V, is —O-, -S-, -N(R'%)-, -C(O)NR'®)- or -S(0),N(R")- and
RY is -NR’S(0):R'®, -NR'S(0),R"*, -NRC(O)R", -NR’C(O)OR"**, -NR!C(O)NR?,,
-CN, -OH, -SH, -N(R"%),;

wherein T, and T; together contain no more than 10 carbon atoms, and wherein T,
and Tj 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-substituted nitrogen containing spiro non-aromatic heterocyclic
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NR2Z O1 \ V2-T3-RY / (R11)s or a pharmaceutically
acceptable salt thereof, wherein s is 0, 1, 2, 3, or

W@ 20060916The conpound of Cl aim 18 wherei n - C( O NRBBE20a61006287
-R2 are trans relative to one another. 20. The
conpound of C aim 19 wherein the conmpound is
represented by the followi ng structural forrmula: R4
10N RB (R n 1/ NR2 J (R11)s V2-T3-RY or a
pharmaceutically acceptable salt thereof. 21. The
conpound of Caim20 wherein: V2 is a coval ent bond or
- 0- ; gi08p.iogygBLc@tairgngapisd moatagphntatichegraeydic gyohe paine, alkylamine,

opti Qpabl¥ins WPEId 4yt ed at any one or nore
substltktan I?:}tar n atons with halide, alkyl, gem

di al kyl , @éhké}swalmnd%y ydragsn or Cepalipbatic 29ap; WO
2006/ 091 6dhn E@TJlh&%&{a@{tﬁ%zﬁlﬁhat@mgpaﬁ$yI optional l'y

N-subst it ut.ed,ni.t n _co iro non-aromatic
het er ocycf¥ 12:1(29 %{?BC%SW%e‘Eeﬁte%g gﬁ(%? gy 3Ky pliphatic group, -COR”,
non- e8@R#ALdr EC(@}R "B bOORENis £meoowefic hegamdarye or Ahdipty@E 1vf,aromatic
d| al hydroxyl; RY is -C(0O) OR1S8,
%%§%°“9ngq O R18, -NRL9C(O) CR 8a,
- S( O) 2N(RL9) 2, -NR19S(O) 2Rt 8a, -NRL9C(O) N(RL9)2, an

1apt i QH@thﬁéonﬁHQﬁ@lh&M@%eﬁfﬁﬁz A{dMT Bk iabsehtet erocyclic group
represented by R20 or an optionally substituted

het eroaryl group represented by R21; each R18 is
15ndepenaentuny of Claim 1@1+heBinal kyl ; each Rl8a is

IN? gig)e 2 d ?12&5 aax?]oﬁ;{) O 5 ea%’l (%:% ﬂr? era ﬁl? %roup or a monoc%cgic czl:cloa}i(yl group, each

h et e PRIEYRly mebstitytedasgny R o m@;e aﬁstélp@hlml chiporsasdyss withR ‘e d
peri di nQByRkY is@xegeRlidndl Oy, 19K @?-@L ﬁa@’dal}gﬁtzl €3 haloalkoxy, R4 R4,
a

E EI aER e R A B ke Vtbriol | myt
t hi onor phvksi-0y FN(R)-madaoR)- ei -8§d),N(Ry3 dazol i di nonyl ,
di-oxanyl, v di %8, 38, NR)C(0)- or -NR®)SOs-;
T is a C;-C,4 optionally substituted alkylene;
T, is a C;-C, optionally substituted alkylene;
each R is independently selected from -OR'®, -SR!**, -C(O)N(RS),, -CO,RY,
-SO,R ™, -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(Rm)z,
NR)C(O)R”, -NR'YCO,R™* or -N(R')C(O)N(R'®),, -OC(O)R™, -OC(O)N(R'®), or
NR')SO,R™,
each R" is independently hydrogen or a Cy¢ aliphatié group;
each R™is a C, aliphatic group; and
each RS is independently selected from 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.

16. The compound of Claim 15 wherein:
R? is C;-C, alkyl or C;-Cg cycloalky! ;
R’ is a C,.C4 alkyl group, and
R* is ~(CHy)n-B.
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di t hi ol anyl, pyrrolidinyl, pyrrolidinonyl,

pi perazinyl, or piperidinyl; and RYl1 is an optionally
waenmsidtert ed furanyl, tetrazolyl, oxazolyl, i|isPXEESI096/006287

oxadi azolyl, pyrrolyl, pyrazolyl, pyridinyl,

pyrimdyl, thiazolyl, thienyl, or imdazolyl. 22. The

conpound of Claim 21 wherein the conpound is

represented by the following structural fornula: / R

14)t PH2)\' I ONR3 (RB)n NRz (Rl 1). V2 T-RY . or

a pharmaceutically acceptable salt thereof, wherein t

17s O Thegompound oDClaith 16 vtiBrein R és aqrbeny pyrttlyl byrichidylmx221yl, isoxazolyl,

wher gj. ) t

2 Rl TIPS AMLAREDE gy, o
i m daqr@mwzolyhh@zmlgm%d’e@a@ﬁazmlgbeaz@hmw benaeitienil| bpnzporpholinyl
met hyj ben%q el each sla%tu\é@x@tg 06/-0.986 44 each optionally substituted at any
PCT/ US2006/ 006287 . The corrpounlql of Claim 2y

wher 876 Pr gagre sppstityiaple m&caﬂm é‘ﬁmb?”é%% nt, are

i ndependent |y, hal o, CO2R12, CONR12R13 Cl -3 al kyl,

lggl an%c'o?n?!)ukn &RFla%ldﬁ wﬁreiné%elcgglg(faﬁgg fS r%étesen%ed%&itr%tural formula:

di al kyl ami ne. 25. The conpoun@* of Caim5 wherein: R
is a nonocyclic aryl or h@tergaryl group, substituted
by -V3-R22 and wherein the ar?Raor het eroaryl group
represented by Rl optiopally is further substituted at
any one or nore subs car bon atons
represented by Rl {Rek i sla cqval ent bond, -0-,
-C(O-, -N(R13)-, -S-, Y5y, "RC(O NR13-, -NR13C(O) -
- S(O)yNR 13-, -NR138(O)2-, S(O)2-; each Ris
i ndependently hal o, -OR120
“N(R 2R13), ~-N(R13) (O R12, N( k)] d’@é@zl 2a.
-N(RI'3) C{O N(R12RI 3) -C(O N(R1 Q&B}”} OC(Q R12,
-OC(O) N(R12R13), -C(OR12, -CO2R12, -SC2R 2a,
- S( OPRI rmacese@ﬂr( megRbpysalt theeq desapre 84, 2 3ot 4an

optionally substituted group selected froma Cl1_8
l'i phatic 0 C ar nmongeyclic )
oy eBeiGirong PR Rt F NSRRI PR Ve g otipive gppenotie.
R12 is independently hydrogen or an optionally
204 bStThé é&n%gung‘:lof élalﬁl f9%%}ein°me%%8&énd is represented by the following structural

formula:

Vg_Ts_RY .
or a pharmaceutically acceptable salt thereof.
21. The compound of Claim 20 wherein:
V- is a covalent bond or -O-;

Ts 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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each Rl2a is an optionally substituted CL.6 aliphatic

group; and each R13 is independently hydrogen, a Cl-6
wa@bkdioplgter£ gr oup, - CO2R12a, - SO02R12a, or - C( QEWVS2006/006287

-N(R12R13) is an optionally substituted nonocyclic

heteroaryl or non-aromatic heterocyclic group; and

R22 is an optionally substituted nonocyclic or

bi cyclic non-aromati c carbocyclic or an optionally

substituted nonocyclic or bicyclic non-aromatic

het erocyclic group. 26. The conpound of C aim 25

wher eyanalkgl, pgiosallydkaobsyitited pitmgeplcomainihgtpep oar-atbmagie derpogrlic

a no y.

A L R e L s

car b§lkiewivg 1k 4; each R14 is |ndependently Cl- C4

al kyl, C RCA-b@)orE kg O)N@lgjzc‘NId’P@'(@)R"SKWC ke Eﬁ(é?N(Rw)z,

o R OB SR, B subs@er'esi‘%myvclniasé Retrocycic group
- S( Orpid6dR)ed by R of opﬁt(r@)ﬁsubsﬂ@@)letproarm(gﬁ)tﬁ(r@esenw by R*;

-N( R) SO2- 18 I l.y substituted

al kyl ene; aﬁf\r Ilsqn&@d%gﬁli%?&oﬁa y substituted

al kyl ene; eaeRf lmd@emdgntmﬁj@pelhﬂent ly selected from-OR

| sa _SR15@ch ¥ @I—Mr%lk@c%aN(Rl% @%ﬁmgen—c%%!; flon-aromatic heterocyclic
-S(O) Rl sa, -SM2N(R16)2, an optionally substituted

mono€Ytli c aryl or heteroaryl group or an optionally

subst i t ut Rdisnonpoydlyisabstitond pip@idiibnt, dl@bRding,0eizolkdinonyl,

gr ouﬁl’l zgii]d}rx V\Q 9 119:3%1(67& h?géﬁy%zf%§az8%quteg?_l?ygrogﬁ%eﬁg

isin dént
Nozmorp lmlﬁyhg)mormelmg)r@q@ylmlxyl imifzRideagipddBay!, dioxolanyl,
- N( Raféidi Bji@l rr%rg)l erd Q) Fdi 12an@r
-N(R16) S %;I@- glépdegzag‘ndentl ydr ogen or
a ClL 6 al pﬁ %“05?1 aﬁlstmﬂs {uFmRy SiEazplyl %ae“ﬂﬂew%ﬁ%o%gﬁd&zolyl
gr oupyrrolichyeadyl, fRiiGinylSpytimiie) endet! thiny e asiiedyf r om
hydrogen, a Cl1_6 aliphatic group, -C02Rl5a, -SO02R15a,
or -C(ORL15, or N(R16)2 is a nonocyclic heteroaryl or
2% rmﬁbﬁc%ﬂb@[)ﬁ“@d AbPFaigy D rvdetein thetrempauod i edprasentpd by e fAIBwing bienctural
compgyaigla.of Caim 26 wherein: R2 is Cl-C2 al kyl or
C3-C6 cycloalkyl; R3is a C1_C4 alkyl group, and R4
is -(CH2)" B. 28. The conpound aim 27 wherein R22
is an optionally substituted cygt®R¥)non- aromat i ¢
het erocyclic group. 29. The egpddnd of C aim 28
wherein the conmpound is beprt,{,sent ed by the follow ng
structural

(Re)iF

N R?
(R
(@) l S
Z Vo—=T—RY .

or a pharmaceutically acceptable salt thereof, wherein tis 0, 1, 2, 3 or 4.

23. The compound of Claim 22 wherein:
RY 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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formula: R4 1 ONR3 (RB) N NR2 O I \ v3 RR2 / (R

1). or a pharmaceutically acceptable salt thereof,
wob@seirw7s is 0, 1, 2, 3, or 4. 30. The conpouPdI/uf2006/006287

Caim?29 wherein -C(ONR3R4 and -R2 are trans rel ative

to one another. 31. The conpound of C aim 30 wherein

R22 is an optionally substituted cycl ohexanyl,

oxazol i di nyl, oxazolidi nonyl, thiazolidinyl,

tetrahydrofuranyl, tetrahydropyranyl, thiazolidinyl,

t etrahydrot hi enyl, norpholinyl, thlonDrphollnyI

2m d&zodomgouny of Clamﬂmmnl R m‘bamyl IR", ethempeeaant, are mdependently, halo,

di oxelany i © | i di _

pi perazi nlCON% 2|¥Rsot Ri a F‘ 32% lro‘rllF)hé‘g!ggX% d'?)ﬁg&? &S hRoMby, N,

pi peRPiEe balkﬂa@nmxz@%ﬂ@glleem PCT/ US2006/ 006287  32.

The conmpound of O aim 31 wherein the conmpound is

S €Pr ent ed ol l owi ng structural formula: R4
20 %@mpmgfﬁé W\?T‘ﬁ?fe"(mn,, 0) V3 -R22 or a
phar maceur’icahbyocptic et abéierosdlgtoup hiatisemted b3 3/,-RF@d wherein the

co rrp%p h&}ro%d%ir mp%%reﬁn?ed %?1 nl (ﬁ@ﬁnaﬁg k%t? er ﬁubsﬁtuted ap any one or more

conpoun 0Xazo
t hi asubbtitgitigdarbon atomateyigsenttdbyaRiyl ,  nor phol i nyl |

i mi dazol ld;@é(l:ovalbmstﬂzsﬁ-'-@ d}DDNdR”) XL LRb)- d'd@d)h\m” NR”’C(O)— -
pyrr 4%1 pera2| nyl, or piperidi nyl ,
opti g gﬁ/ 2ut"éoS Qb any substitutabl e car bon
at om by adaktyR!! 1stmaiepaﬂ&,nt1ylmai aart'K yIR 12, hopdl ey ati(RIFR ),
-C(O 1@%@ 12 1 12
each I\gﬁg{%(onal I(P%;Ea{ﬁ%]t{l tu eg)%gt?mgé R?I(J%(y&%ﬁ% 1e O%&%R
nitr c%ﬂ)l\gaom WGERAT, KSR Zh&PHRAT k@@)Rlﬁyﬁﬂd%yLﬁRkym(R”)so R,

Cg 8%429)%3% tlo&?éﬁa]@a&ted é‘l(o@'@egt%&h aC 3%39% Q)omfc%vlé)a%d a

monocyc ic heteroaryl ora monocychc non-aromatic group;

each R' is independently hydrogen or an optionally substituted Cy.¢ aliphatic group;

each R'*is an optionally substituted C,4 aliphatic group; and

each R" is independently hydrogen, a Cy.¢ aliphatic group, -CO,R'®, -SO,R'™, or -
C(O)R™, or -NR"R™) isan 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 C,-C, alkyl, C;-C, haloalkyl, C;-C, haloalkoxy, RMe 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)-;

V115 -S(0),, -C(0)-, -N(R)C(0O)- or -N(R)SO,-;

T is a C;-C, optionally substituted alkylene;

T, is a C5-C, optionally substituted alkylene;

each R s independently selected from -OR™?, -SR* -C(O)N(R'6),, -CO,R",
-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;
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- (CH2) 9C( CH3) 2CON( R23) 2i - (CH2) 9C( CH3) 2CO2R23 or

-(CH2) gCH(CH3) CO2R23; g is an integer from 1l-4; and
W@awe/oRd34 i s i ndependently -H, al kyl, hal oal kyPCT/U82006/006287

hydr oxyal kyl . 35. The conmpound of C aim 34 wherein the

compound is represented by the follow ng structural

formula: 113 WD 2006/ 091674 PCT/ US2006/ 006287 \ (R

14)t (CH2)m | ON" R3 (R8) n NR2 (Rl1l)s O .V_R22

or a pharmaceutically acceptable salt thereof, wherein

t is 0, 1, 2, 3 or 4. 36. The conmpound of C aim 35

wher ei N R&ch RYls abdhelddddtly suibuesd fpme@RapMOH, 881 -CN, -NO,, -N(R'®),,

i L T L .

Cl. 3-NMRKYBORFmi ne, C1.3 dial kyl anine. 37. The conmpound

OE:( g) ?}I?TSélacli(\ﬁcz fsqllldg%endégt &feﬁl é%n é{%-cg%a-h%ﬁ RgroulR i's
- NR19C( O) RelgR ls NRuoRhEcERUgeAnd - S(O) 2R18a,

- ﬁ(R]_O)g 2%&1 RY ﬁﬁ@&mmﬁaﬁctw 53A Byl &k am%ahphatlc group, —CO R
- ( O) OSEE% 8,aor}\!@\| )218 Nﬁf&(@?ﬁ%‘ﬁiﬁy@g 2nonocychc non- arématxc

OC(@téd@d?dl&)ngup N(R19) 2, - an optionally
substituted non-aromatic heterocycllc group or an
optional Iy substituted heteroaryl group; Mis absent
%r  amboprPerdrf aimasstert ed nonocyclic aryl ene, an
opti onal leggp@;ﬂgyu&@g,cs BRpAgYc! i ¢ non-aromatic
car bocycl ne r aE‘P'lo%tl ongl |y substituted nonocyclic
non- ar o\ hed PPetie: V2 is absent, -0-, -C(O)-
-N(R 9) - ,R41§—(,CHZ)§(ID) ., -C(ONRL9-, -NRLOC(O)-,
-S(O) 2NR19-, -NR19S(0O 2-, or -S(O2-; T2 is absent,
or a CL 10 strai ght chai n al kyl ene, T3 is CL 10 is a
28t r ailhaompprd af %llalRnye’ﬁ?éfem& dwmaortaﬂmubwt@dsm@zy clignon-aromatic
st rahgggcygh% al kyl ene when Mis absent and V2 is
-0-, -S- (R9)-, -C(ONRL9)- or -S(0O 2N(R19)- and
R is -NR19S(O 2Rl 8a, -NR19S( O 2R18a, -NR19C(O) R18,
20NR1 9% Opfphiing @f ClaiMRZBIEEEnNfeRoMp@ind is represented by the following structural

formula:

_Vs_R22

X

(R™)s

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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-CN, -OH, -SH, -N(R19)2; wherein T2 and T3 together
contain no nore than 10 carbon atons, and wherein T2
war@e/B16a4 e optionally and i ndependent|y substPCTIUSZOE006287
any one or nore substitutable carbon atons with
hal i de, al kyl, gem di al kyl, gem di hal o, hal oal kyl,
al koxy, hal oal koxy, spiro 114 WO 2006/ 091674
PCT/ US2006/ 006287 cycl oal kyl, optionally
N-substituted nitrogen containing Spiro non-aromatic
het erocyclic group, oxygen-containing Spiro
non-aromati c heterocycli c gr oup am ne, al kyl am ne,
%Iy glr 'ér&'aé %)rrrrll 0 erf& o?élag%/ grvﬂlx InCthegcroO BouRgl’ 1S r«é)rﬁenﬁ%gj[};?heqel%wu& structural
|nde|zﬁ<€md1ently Cl. 6 aI i phatic group; and each R19 is
i ndependently sel ecte from hydrogen, a Cl1 6 aliphatic
group, -CO2R18, -802 8, -C(OR18, or -NR9 is a
nonocyclic heter Oy shTa m)nocycl ic non-aromatic
het erocyclic group. |38 he conpound of d ai m 37
wherein the coApRurtN s represented by the foll ow ng
st ruct ur akRrg), Il ON, R3 (R8) NR2
Or2-vz2-T13-MR phar maceutical |y acceptabl e
salt thereof. 39. The co und of Claim 38 wherein the
conpound is repre he foll ow ng structural
formula: R4 1 0 N (R8), NR2 O V2-T3-RY . or
a pharmaceutically acc R‘&alt t hereof. 40. The
conmpound of C ai m 39 wherei n° V2 is a coval ent bond
Or - @r 4 pharmaceutically acceptable salt thereof.

33. The compound of Claim 32 wherein V5 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(0)OR?, -C(0)R?, -(CH,),CO,H, -(CH,),C(O)N(R?),, -(CH,),CH(CH;)CON(R>),;
~(CH2)qC(CH;5),CONR™),; -(CH,),C(CH5),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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T3 is Cl-6 is a straight chain al kyl ene optionally
substituted at any one or nore substitutable carbon
war@imowrs h hal i de, al kyl, gem di al kyl, gem di P&l/v52006/006287
hal oal kyl, spiro cycloal kyl, optionally N-substituted

ni trogen containing Spiro non-aromatic heterocyclic

115 WD 2006/ 091674 PCT/ US2006/ 006287 group
oxygen-contai ni ng Spiro non-aronatic heterocyclic

group, am ne, al kylam ne, dialkylamne, or hydroxyl

RY is -C(OOR18, -C(ONR19)2, -NR 9C(O R18

-NR 9C(O OR18', -S(O2N(R 9)2, . 9S( O 2R18a,

-NR19C(O N(R19) 2, an opti onal | y/@ |Ru4%t ed

non-aromati ¢ heterocyclic gro resented by R20 or

an optionally substituted hetgﬁ%@ryl group represented
by R21; each R18 is indepé
each R18 is independently
or O-C3 alkyl or N(RLIR
non-aromati c het grg,
substituted piperidinow Qb i di nyl ,

oxazol i di nonyl, thiazolidi ﬁp&ahydrofuranyl,
tetrahydropyranyl t hi azo ! €t rahydr ot hi ophene,

nmor phol i nyl, thlonDrphollnyI, |n1 azolldlnyl
inidazolidinonyl, di oxanyl, di oo d|th|olanyl
pyrrolidinyl, pyrrolidinonyl, plperailﬁyh, or

pi peti dliatlacenand R%élptdbﬁ santhepéfl Rk s @ bst 4t ed

furanyl, tetrazo oxazol ylI', i soxazol'yl,

oxadlazolyl pyrronI pyrazol yl , pyrldlnyl

3pyri ﬂﬁldj:ybhlpomlh oBZleiya5, whEﬂainQﬁ,yRIE anﬂ IR”L thﬂ@ie@ény |are ii&penddigy, halo,

conp 0 n

r eprg {(yqdc "By g?eﬁlé’ffg %‘Y\hxg hbal otx¥ L&f: ¢t @%&OW o%?’é{‘e s alkyl
~Ri a?trlznrle Mé)lml@mm R3 | (RB)nj / NR2 o V2-T3-RY

or a pharnaceutlcally acceptable salt thereof,

wher ei n: 3 or 4; each R14 is
37nde“p“‘éﬁrf6@ﬁ?ﬂﬂ9°%§1ale4l ‘zﬂeréw O -C4 hal oal kyl, Ol - 04

hal oal kox®/, is E?;Lﬂanqﬁlﬂb _T-R 14a -T-R t4t -V-TI-

-V-T-Rl4a,y - ik - 19V LS,

IR I B et el ) Ny @R’*

-C( O)NR QI(CI% 8C“,( ﬂp)szg? -S(N( R@E@S(O)zN(RIQ)z, NR]QS(O)zRlga -NR¥S(O),R™®,
S(0);0R", -S(0)OR™, -S(O)R™*, -SR'®, -C(O)NR'’S(0),R"™®, -CN, -NR’C(O)N(R'?),,
-OC(O)N(R™),, -NR"™),, -OR, an optionally substituted non-aromatic heterocyclic group or

z Hor C-C3 al kyl;
C3 al kyl; each R19 is H
5 nitrogen-contain!ng

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)-, -NR")-, -S-, -S(0)-,

-C(O)NR"-, -NR®C(O)-, -S(0),NR"-, -NR"S(0),-, or —S(0),-;

T, is absent, or a Cy_p straight chain alkylene,

Ts is Cy.o is a straight chain alkylene; provided that T is C,.1o straight chained
alkylene when M is absent and V; is ~O-, -S-, -N(R'%)-, -C(O)N(R")- or -S(O),N(R'®)- and
RY is -NR"*S(0),R'®, -NRS(0),R™™, -NR"C(O)R*, -NR'’C(0)OR™, -NRC(O)N(R"),,
-CN, -OH, -SH, -NR"*),;

wherein T, and Tj 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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Tis a Cl-C4 optionally substituted al kylene; TI is a

C2-C4 optionally substituted al kyl ene; 116 WD
wWQo@6/0081674 PCT/ US2006/ 006287 each Rld4a is PCT/US2006/006287

i ndependently selected from-ORl5a, -SR 15a,

-C(ONRLG 2, -C(OR15, ©02R15, -S02R1l5a, -S(O) Rl5a,

-SO02N( R16) 2, an optionally substituted nonocyclic aryl

or heteroaryl group or an optionally substituted

nonocyclic non-aromati c heterocyclic group; each Rl4b

I's independently selected fromhalo, -OH -SH -CN,

R:OZ RfI:_ c'ld}xlﬁ(ﬁl@(}tlgnally Msﬁﬂs@lgﬁ @hbded comAifElH )rm%ﬁhnc heterocyclic
N REB) ST R “)agowa?aca%eocf%a%lﬁ%ﬁoyp’ P Glshmise

a Clddlkglhmipbat helraylbup; each Rl5a is a Cl1.6 aliphatic

group; an 8 t ed from

hydr ogen, gdc}? Eéﬁ%&h%ﬂ r ou%n Ah%:}&g%%&ﬁ - SO02R15a,
-C(O mashRorls INQGIRT@?@YFM lphf’élﬁé@ymlailcb het eroaryl or

a nMoNOCY ClaceRM %ﬁn&ﬁéﬁﬁ@&ly SelecR@ 6 AFEeh, @ CQECR%BaUc%?@up,Th@R“‘

conp of wherein: RY IS -

- ( O)%(Z%l 2‘5:I O%i;t’ %#‘5‘1 1132 ReROEYSLE RERaBg O ‘?“8%3’81“3/?0“6‘?"”“0
opt i aarabdyyliddropubstituted i mi dazolyl; and R18 and each
R19 are independently-H nethyl, or et hyI 43. A
phar maceuti cal conposition conprising
3Bhar dbeemppund of GlaacHeyhersiy the compeuing s rmfeswtqd@é the follpming gpuctural
ef f egdrinvie @anount of a conpound represented by the
conpound of Caim1l. 44. A nethod of treating an
inflammat ory di sease in a subj ﬁc , conprising the step
of administering to the s € n effective anount
of a conpound represented byt he Fi:onpound of Claiml.
45. The nethod of Caim ere the inflammtory
di sease is atoplcd(r) ' Ilergic rhinitis,
rheunatoid arthriti's: ] clerosis, chronic
obstructive pul nonary disord (@C’PD) COPD
exacerbations, or allergic hrra 46. The method of
d ai m 45, where the infl am?at orly leS@?fSe, di sorder or
synptom.i s chronic obstructive
pul monz rh§nn f%lg%)ah a°°‘(f’%8%1 él%'ﬂ-f’D exacer bat i ons,
allergic rhinitis, or allergic asthma. 47. A nethod
3@f ' @’Hé &)Hpbﬁg ogalllﬁl?%a;@fefe}ﬁ'ﬂgé/cohl?ounﬁ BrerResSiddIbg e folRirg Rtructural

bi ol ogll cal sanple; whi conpri ses
adm f"8far i ng to said subject, or contacting said
bi ol ogi cal sanple with a p@on’pound represented by
daimil. 117 o [!l
~

R3
(Rg) S
sinT |t

P N R2

O)\VZ-TS-RY .

or a pharmaceutically acceptable salt thereof.

40. The compound of Claim 39 wherein:
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
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41.

group, oxygen-containing spiro non-aromatic heterocyclic group, amine, alkylamine,
dialkylamine, or hydroxyl

RY is -C(0)OR™", -C(O)N(R"),, -NR"C(O)R"®, -NR"C(O)OR'®, -S(0),N(R"),,
-NR"S(0),R'™®, -NRC(0)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;-Cs alkyl;

each R" is H or C;-C; 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,

pyrrolyl, pyrazolyl, pyridinyl, pyrimidyl, thiazolyl, thienyl, or imidazolyl.

The compound of Claim 40 wherein the compound is represented by the following structural

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(0)- or -N(R)SO,-;

T is a C;-C, optionally substituted alkylene;

T, is a Co-C, optionally substituted alkylene;
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each R'* is independently selected from -OR'®, -SR'* -C(O)N(R'®),, -C(O)RY, -
CORY, -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;

each R™ is independently selected from halo, -OH, -SH, -CN, -NO,, -N(R'%),,
-NR'9)CO)R”, -NR')CO,R", -NR')C(O)N(RS),, -OC(O)R", -OC(O)N(RS), or
-NR')SOR™,

each R" is independently hydrogen or a Cy.¢ aliphatic group;

each R'™ is a Cy.¢aliphatic group; and

each R'® is independently selected from 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.

42, The compound of Claim 41 wherein:
RY 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.

43, A pharmaceutical composition comprising a pharmaceutically acceptable carrier or diluent

and an effective amount of a compound represented by the compound of Claim 1.

44, 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.

45. The method of Claim 44, where the inflammatory disease is atopic dermatitis, allergic rhinitis,
rheumatoid arthritis, multiple sclerosis, chronic obstructive pulmonary disorder (COPD),

COPD exacerbations, or allergic asthma.

46. The method of Claim 45, where the inflammatory disease, disorder or symptom is atopic
dermatitis, chronic obstructive pulmonary disorder (COPD), COPD exacerbations, allergic

thinitis, or allergic asthma.
47. A method of inhibiting CRTH?2 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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