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ncreatitis, sarcol dosis di sease,
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with C@%@m wnth_gggR4,4s a quaternary ammonium denvatlve called TAK- 779 which
also has potent but variable anti-HIV activity (De Clercq et al., Antivir. Chem. Chemother. 2001, 12
Suppl. 1, 19.

SCH-C (SCH 351125) is another small molecule inhibitor of HIV-1 entry via the CCR5
coreceptor. SCH-C, an oxime-piperidine compound, is a specific CCR5 antagonist as determined
in multiple receptor binding and signal transduction assays. This compound specifically inhibits
HIV-1 infection mediated by CCR5 in U-87 astroglioma cells but has no effect on infection of



54). The chenokines bind to specific cell-surface

receptors belonging to the famly of Goprotein- coupled
weevgr toansnenbr ane- donmai n protei ns (revi ewedPCIIB2006/003739

Hor uk, Trends Pharm Sci.,615, 159-165 (1994)) which
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Acad. Sci. USA, 1994,

Nat | . :
otthe pg%gﬁtﬁ)gat'of%eg)%lvgth%sefr?rd %@ nee E al ., Biochem Biophys.
Res. Commun., 1994, 202, 1156 1162; Combadier, C, et

SuMMARY OF TiME IWERTRIN Of Bi ol ogi cal Chem' stry, 1995, 270,
Bi ol . Chem,

494 Power
TRVt orcugne Omia P oy o
Bi ochem stry, 1996, 35, 3362-3367; H‘Mjrphy, P. M,
Annual Revi ew of | mungt ogy, 1994, 12 592-633). It has

been reported that |ung infl i onY and granuroma
formati on are suppreshd gle\fl cient mce (see
Gao, J.-L, et almr8-(}, EX d., 1997, 185, 1959;

| Gerard, C, et al., J. din. Invest., 1997, 100,
2022), and that recrurtrrent of rracrophages and

or pharmgeayigalyacceptable Kalises elodiugt thereple wherpin genstitigstanknibers are

provide@EEindef i ci ent m ce (see Boring, L., et al., Nature,

ll%%%res%% rﬁver?t AurK %é@%&rde@}%mﬁ%g% C%Lﬁri;siﬂg%ggrhﬁom% lgft Formula |
and a pprmacepticatly pccem@éle caie97, 186, 1757; Boring, L . et .
athe pre&ent@lvblﬁhon |f@]%h@§;§rovrdels9:%?hod§ 80 oo@r@%@ actiGhyedim I6i1ér?1‘?okme

for viral

receptog s RIS 55 S AP B ET Bl SRHPoREd OB ol e,
HIhe piesérd drtvieion fiRiseepreddes meatrexds pidteating adiskage agsetiated with

expresdMns B8RINEF sAh8mbKISe receptor in a patient comprising administering to the patient
a therapeutically effective amount of a compound of Formula 1.

The present invention further provides methods of treating HIV infection in a patient
comprising administering to said patient a therapeutically effective amount of a compound of
Formula I.

The present invention further provides a compound of the invention for use in therapy.

The present invention further provides a compound of the invention for the preparation of a
medicament for use in therapy.

DETAILED DESCRIPTION



classic steps of the viral life cycle which
antiretroviral therapeutic agents are designed to
wohkoewk7228l t hough many new drugs that are bel i ePe@IBm®06/003739
bl ock viral entry hold promse, there is currently no
agent to which H V-1 has not been able to acquire
i stance. Multiple rounds of viral replication are
Compol“% uired to generate the genetic diversity that forms
t Tre posmsitdnverition esivisieaninter. aliGaoimpoaids ofFdrhaa ipy i n whi ch
replication is maxi mally suppressegs remains a
cornerstone of treatnent with entry inhibitors, as
with other agents. Th& targetd ngzofSyrul tiple steps
within the viral entry praceds idl bg}ieved to have the
potential for synergy (S -PBire¥ et al., din. Lab.
Med., 2002, 22( B1). F'VA1 entry into CD4(+) cells
I requires the sequentl al interactions of the viral

or pha%géhl%?a&lebﬁﬁﬂgegfs%rBﬁ)deg theft wRBEin@ coreceptor such
ki ne recegtor CCR5 and CXCR4. A plausible.
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ntliecul e ant agoni sts of coreceptor function. The

TAK-779 nol ecul e is one such anta i st of CCR5 that
acts to prevent Hll -1 mfection.ﬁk—??g inhibits

H V-1 repli ca | ;(‘(}_he merrbLég_n gg)n st age by

bl ocki ng t he t| on of t Al Ssurface

gI ycoprote| n gp pwRth CGR5. The RBndi:ng site for
Kl%o‘?? R6CR5 is | ocated near the extracellul ar

sur ace the receptor, within a cavity fornmed

b%isWb &R & Casmenbr ane helices 1, 2, 3, and 7 (Dragic
et is?l NO dPope.  Nat| . Acad. Sci. USA, 2000, 97(10),
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S(0)a, §,tg(@52nﬁ9 respect ively, for enter| ng their host cel I s

gati o R5 strains o
OB e e iPagedly, A Srlop il Eoent
alkynylcﬁfeeb\eleginder@alkd»#yeCc@é\laloa&wyf reterocytipidearbatyay SNR SRR NF§°C02R“

NR‘°C§§BER(ZG@RESCPRH‘W?3%RWWQW CORRORDED, P K0, SR™, SOR™,
802R1p ot%gb cal ? y nor mal and resistant to infection with

Viral entry can be inhibited by the natural
| Rbaﬁdﬁallfyb IC+-EEbky(, 1Ch.e hYOXRyalkyd rvitls s aiky)SDEG 1 alkaih d(OCREy1)-S-

1 h d 1dl 012
(Croal T%)h? C%k?ﬁ‘ﬁfm%ycll?ﬁwﬁ@([ggﬁ QMUH; ‘agf ?%?Era(%f)% E@L\rﬁiﬂ
carbocygiyheheterngyriyh GtN \M Fﬁ Ot MR qQQR rcngErm‘ﬂ'ﬁl R

CR'RUe0jR/AdrioR° R ddRe TAK- 779, which al so has potent but
Cﬁ’éhalﬁd‘i‘waa%ﬁ b\ efg}g iﬁ&é&%ﬁé Ee'l_' Q‘»i rh%%gét Ag@ﬁ}{( | N ?2
alkoxya%)lalp%koah&uht@roa%ﬁw NRiTBI“ et Oth NG} (GNP §O NR R
NR'°-SE)1R"Y hateracyclyg c&%6b¥yclyl, carbocyclyloxy, heterocyclyloxy, CN, NOQ, COR",
CONR'™R'", CO,R", NO;, SR', SOR, SO,R'; or SO,-NR'"R";

R’ is H or Cygalkyl optionally substituted by 1, 2, 3, 4, 5 or'6 substituents independently
selected from halo, Cy.10 haloalkyl, Cy, CN, NO,, OR?, C(O)R®, C(O)NR°R?, C(O)OR?, OC(O)R",
OC(O)NR°RY, NR°RY, NR°C(O)R®, NR°C(O)NR°R?, NR°C(O)OR?, S(O)R®, S(O)NR°RY, S(0).R",
NR°S(0).R®, and S(0).NR°R’;

or R” is H, Cy.galkyl which is unsubstituted or substituted with 1-6 substituents selected
from: hydroxy, halo, -O-Cy.salkyl, CN, -NR'R'?2 _NR'*COR'®, -NR'?250,R"'*,

-COR'@ -CONR'#R'%, phenyl and heterocycle, where the alkyl, phenyl, and heteracycle are
unsubstituted or substituted with 1-3 substituents selected from: halo, hydroxy, Ci_salkyl, C,.



coreceptor. SCH C, an oxi ne-piperidine conpound, is a

specific CCR5 antagoni st as determned in nmultiple
woeoewmrzaol bi ndi ng and signal transducti on assapyeT/IBiwe&003739

compound specifically inhidits HV-1 infection

medi ated by CCR5 in U 87 astroglioma ceIIs but has no

ect _an infection of CXCR4-e trizKki
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transne ‘ocat
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and (Gfepf%@}amﬁ%da desirabl e drug design approach for the
n&ﬁﬂ@se%%féﬁlﬂgﬂr@ Ll -gehar 1nﬁﬁplp9t%ypﬁlph§g@'ﬁfﬂ§1b§tﬁute$ be

ases assoc ate t h che
subsityIEE B bF SURHLTE geleotRLTaRg ﬁﬁ%@ﬂu%ﬂ'%“rO%ea'&yk EEhekyl, N -
NR"2*R'"Hy-airi FOOR e INR'T805R 'Y -Q0R & e-CamtR 8RB S BET $eteSIIMWRD
(whereqfe J;ggenl dé\ly(g?lll(}__lg\l/ J F gow@%ﬂa? phﬂ%ﬁ@éﬂdcﬁem Qr\?ﬁ'e%etﬁe alkyl, phenyl,

rmaceutica
phenoa&\s pElgIrYclesae H%sueﬁtmﬁ%%rrﬁua%mttw'@drS S%ﬁféveévsfﬁe'ected from:
halo, hg@r8:8} ClJaBMl ClreRber COR'E, mmwni@d*zhewawa The present
12a en il her 14€8a |
-NR bBM dtr\lrr]:g’a%c}‘rb{: *h?{}—%b:&u‘ﬁ g &ﬂgﬁg?rfreaéé %@P@érb%b{b‘%aﬁb
SUbS“taté@é’ﬁl hblfleorer Ay 512 grcrtrpeofﬁ:r"@s'ént i nventl on further
provi des net hods of m)duh@at keg activity of a chenokine
receptor conprising @@atackd ngzt he chenoki ne recept or
with a conpound of For ] e present invention
further provides net Wy 8's ﬁ,@;i ng a di sease
associated with

Y and Z are independently selected from -O-, -NR'%®, -S-, -80-, SO,-, -CR'*R"'®- -
NSO,R'-, -NCOR'™®-, -CR™COR'"-, -CR'"*OCOR'®-, -C- and -CO-;
R® and R® are independently selected from: hydrogen, Cysalkyl unsubstituted or

substituted with 1-6 substituents selected from fluoro, Cy.salkoxy, hydroxy and -COR'"™, fluoro, -O-
C.salkyl unsubstituted or substituted with 1-3 fluoro, Ca.scycloalkyl, -O-Cs.scycloalkyl, hydroxy,
-COR'™, -OCOR'™;
or R” and R® together are C,.4alkyl or Cy,alkyl-O-Cy.salkyl, forming a 5-7 membered ring;
R and R*™ are independently selected from: hydrogen, C,.salkyl unsubstituted or
substituted with 1-6 substituents selected from fluoro, C,.alkoxy, hydroxy and -COR'", COR™™,
hydroxy and
—0-C,_¢alky!l unsubstituted or substituted with 1-6 substituents selected from fluoro, C, salkoxy,
hydroxy and ~COR""™;



expression or activity of a chenokine receptor in a

patient conprising admnistering to the patient a
wohewapzoti cal |y effective anbunt of a conpoun#CofiB2006/003739

Formula |I. The present inv@&ntion further provides

nethods of treating H 'V infection in a patient
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hydrOX\}\L-Cbﬁ) '0@1 %l an% d1aa|MX|V’2ION%r (L:R|4$ \g]q_ezlelalnknloeglr et han

aqr%rﬁndeﬁ:wtoge@gr e a@fy Fﬁﬁyégy Form@e 6)6 -7 r@?@mrmgswbjre sald
alkyl is B<DpMRAed G(Opijutart wiB(1) 2BRperRANddpAhdentRBercbdRBh il
hydro)& @Rnw r&d%?@ lrt{glaé{kﬂxyl OH, halo, Cl-6 alkyl, C1 6

"1b hal oal kyl, C“alkox

@haﬁ”&&] késa/“detﬁé@ f‘{mftchi fm@ahmymywogemﬁmﬁm -O-C.alkyl,
benzyl, NR&GCERRJscycl iU OWKINRILGRAIRY1,, ph iR, m%é’alkyl groups are

s PRy, Pl O o S e s -
salkyl, raplsayiAOHCEOs Craptiyb Ryirilyarometingo. 6 al ky! ) - o (c 1.6

R 'RyENH R”@:@reﬁn@pkrydehﬂy%ele(cféd flemahyelyt dg)an C (5, BeddyK Bhanyl( €, .

cycloal%ﬁ%%ﬁh%éﬁé %enze/ L IaBd gé @%W gfdﬁlgf ae agﬁ}g%vtéd %%s]htdted

with 1-QRbEIIENts INFEREBERIY leckiRTGIORAI0, hyRA0 CORIKYDC: salkoxy, -COH, -
CO.-CNEkH G Koromethyl; also R™* and R™ can be selected from: Cy.salkyl unsubstituted

or substituted with 1- 6 substituents selected from fluoro, Cy.salkoxy, hydroxy and ~COR"™, fluoro,
-0-C.qalkyl unsubstituted or substituted with 1-6 fluoro, Cs.gcycloalkyl, -O-Cg.ecycloalkyl, hydroxy,
-0-Cy6alkyl unsubstituted or substituted with 1-6 substituents selected from fluoro, C,.galkoxy,
hydroxy and —COR""®;

R'® and R'® are independently selected from: hydrogen, C;.alkyl, -O-Cy.salkyl, benzyl,
phenyl, Cy.¢ cycloalkyl, where the alkyl, phenyl, benzyl, and cycloalkyl groups are unsubstituted or
substituted with 1-3 substituents independently selected from: halo, hydroxy, C4.aalkyl, C4.3alkoxy,
-CO;H, -CO,-C.galkyl, and trifluoromethyl;

R and R are independently selected from: hydroxy, Cy.salkyl, -O-Cy.salkyl, benzyl,
phenyl, C;¢ cycloalkyl, where the alkyl, phenyl, benzyl, and cycloalkyl groups are unsubstituted or
substituted with 1-3 substituents independently selected from: halo, hydroxy, C.zalkyl, Cs.salkoxy, -

. COzH, -CO,-C, salkyl, and trifluoromethyl;

Cy and Cy’ are, independently, aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, each
optionally substituted by 1, 2, 3, 4 or 5 substituents independently selected from halo, C,.4 alkyl,
Ca.4 alkenyl, C,.4 alkynyl, Cy.4 haloalkyl, CN, NO,, OR*', SR¥, C(O)R™, C(O)NR°'RY", C(0)OR?",
OC(O)R", OC(O)NRRY, NR“R%, NR*C(O)R™, NR“'C(O)OR™, S(O)R®", S(O)NR®R",, S(0),R"",
and S(0),NR°R";

R?is H, C1.10 alkyl, Cy.¢ haloalkyl, Co.s alkenyl, or Gy alkynyl, wherein said Cy.10 alkyl, Cy¢
haloalkyl, Co.s alkenyl, or C,.¢ alkynyl is optionally substituted with 1, 2, or 3 substituents



CR1I0R11CO2R10 or CRIOR110COR 10; R2, R3, R4, R5 and R6
are each, independently, H OH halo, Cl-6 alkyl, Cl-6
woaabwarkwl, Cl1 6 al koxy, Cl-6 hal oal koxy, Cnt hPoaliBmxe003739
NR1OR12 , NRI1IOCO2R1 1 , NREOCONRIOR12 , NR1OSO2NR10R12

, NR10- SO2-R11 , heterocyclyl, carbocyclyl,
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Ca.s cyckelkgliokye dhéredinsaid G g BIRWYG, .. Blabxy, ben@y Glheby] Beyikyioxy, phenyloxy, Cas
oI55 LA, T o U SR r
selected fia,fyalo, QHdCfp@M# chﬁéhoesy &% Lﬁ%ﬁst ale)eed Chx

SRIB &tH, 10yt &Ryl Wehkyl, bhénys BbSdichdieiys whgknehiad, f aoMbeRat, 0,
phenyl %or@flb%l%?( ?p"f‘!)rkay )ésL{bg%]t?t?@ w!fh ¥( t ?]r qcs%sult%[entswefandently
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from OR Uk %Hl‘g]n%)(ylaigingﬁﬁ (l}?l&fk{ilq{gterghﬁ*llf}weggé{?\gg oc cI%’}qd
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o¥’c REaanid 18y arehed%emﬁnw H, ©fs elﬂ@l; er. m‘@abké/d*kenymei selkynyl,

aryl, cﬁl@élﬂll q:nl)fe;l&rﬁlﬂé%/érocg %/p @a#&?lnﬁétero%laﬂ(@ &/ICIQ(IWAIRW &1 10

hetem%{@??é‘fy&'% Maa'iema'd esbvh %maplo?'kﬂ lﬁ;gtaik?@t'éh Ay gryl. 2
cycloalidyl, héterdaryl, tietebocgtitesityi, ttyRikyiShdigrdapianrd edytloykgatyeat ed from

heterochIEaInglr %}fﬂongw s%bstﬂedéiﬂl k% c’r Sgﬁlt&s/i'ﬁilehtgﬁ%ipe%erﬂly selected

from OHmu@)géyalpk% 6 alk@g_Cﬂﬁ l@@a\hﬂgg}r%}ﬂrylalw he erc(a@g[ gtegaaryjalyyl, gycloalkyl
" and heteEE(c@lodFRyl, CN, N2, -(CH2)g-ORa' , -(CH2)g-SRa' |,

heteroarxl M?%kﬁ?@aﬁdent y(Cg%é%a %@? (#?2 %Roalkyl C.. alkenyl, C,.5 alkynyl, aryl,

@)“qqm@oql{ad aryla{k@-@gtqoaqmgrkytdcycloalkylalkyI or
heterocy&i64)kyNRE SRR C, 11, alkyId2) Rt ddRGI, SL.AURERG!, B8 alkyny, aryi,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with 1, 2, or 3 substituents independently selected
from OH, amino, halo, C.¢ alkyl, Cy.¢ haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl
and heterocycloalkyl;

or R® and R together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group optionally substituted with 1, 2, or 3 substituents independently
selected from OH, amino, halo, Cy.¢ alkyl, C,.¢ haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
cycloalkyl and heterocycloalkyl;



(CH2)g-NRc' C(0)OR @' , -(CH2)g-S(O Ro"
-(CH2) g- S(O NRcRd' , -(CH2)g-S(O 2Rb' ,
WO (2aHAyzpoNRc' S(O) 2Rb' , and - (CH2) g- S( O 2NRc' ReCT/IB100628)3739

is selected from Cl-10al kyfl!, -SQ2C1-10al kyl, pyri dyl

or phenyl, unsubstituted or substituted with 1-5

SSHI ! - ro dr gx (e}
oo Cé.%;é?%w‘d,eﬁ?*sd?@v?%%@ 1 B g5 Aoyl oo hyny, ary,
steroargryd R 'sigrocyalpaiioyh suipiysketeromgiriil ccy clogionaigperR1 24,

heterocyS6RIAal, wherkiarsaidya L Ealkyi €, { MerRAKe), tQ?all@h)jIQG{]%éI@nYl, aryl,

reero SRS e Rt e AT et SR Prld e e o o
eterogy¢ieaiyiaiivt s priipnally ssbgiigrdctwithdol2.\er 8 lsulsstiBests nsibpendenly selected

from OB ednered, RalofT,QEMkyIN@] Balob a0 YaryidioA! I
1Q8kylhel.Malobixgl 6‘933‘88/2 Rﬁah@ébﬁlt_ﬁ%\g%ﬂ;a iy hcycloalkyl

- .-CN, -NRl2aR12a, ,
and hetf%%ﬂgs, and - CONR 123R123, where the al kyl and

&' KoRyd Brr wueipeni viidhe i atouds whichitheyl awi attclibd Sorfl sy B, 6-@F 7-
membeR§Y Heferaty @6 MiPgrdlip bRioRa @ubbgﬁla%g whh %Bf ot %%ﬁﬁtngﬁgﬁlhé/pendently

soeceTEATERES G et e e e,
cycloalkyGretherrrcydoakyl;- C- and -CO-; R8a and R83' are

| HTteaete Btk defr y AN I
het unsugsaﬁgga} ’tledoélepgfdegﬁ}bgf ?F&tg' g%’ c\%etﬂ EB%%@ C§1ﬁélsk? ri%{"%'ﬁ? lkynyl, aryi
eteroalyl, Cdq ’F‘F‘8fr?F¥Q"ﬁ‘BW'o?fy@<ﬂ1 hetsgaryiaind cyigaligiatkyLaCOr 110D,
heterocdleptivialkylOtheteiB akibl ¥ 1ouaikgiIO 54 Haldalk@OCQralik@H SC WKyl anji.t h

heteroafyt, BydidatQf, | | heter Nodve er:]
het %d%’@i@ Bﬂﬁ@lyf%%?kgl{%lg’lﬁﬁr%@‘ﬁg Cﬁ%&%&?@ ‘Itdéget her
eterocygqaliralky &3 arjiPnaly selstiier pith 3.3 on3 sdisiiyents ingenendrptinsdected
from Orermirer leedo, 10 Bigky!,R9 3 haloslkyR8/), aBiskyl, AEERENH BBl Ry E&/cRIky!
and hetg,gamoa,p%,dr ogen, Cral kyl unsubstituted or substituted
W th 1-b,substituents selected fromfluoro, Cral koxy,
Ry/dr 834/R afrgethewithithe N amgRo whish they @repatipchasdonm €51 4dr 7-
membered $1e|tb/83tydldaik@lcbr?1p feri e [ ium&f@iea\mﬂﬁ T & §éUB§tglhén¥§qﬁ‘<§ erbdently
soleteirShamhS 2le: L0 Gre RER A Ry etoroar, Heteroayia,
cycloalkfhomg heigrocyslaahvis al kyl , fornming a 3-6 nenbered ring;
Rili&a, 1, 9r zel ected from hydrogen, Cl-6al kyl
H%sdjprsltituted or substituted with 1-6 fluoro, fluoro,
-O-Ca-"cycl oal kyl and -O C 1-3al kyl unsubstituted or
8ipseritsedced with 1-6 fluoro; or R8a and RlOa toget her
a0, €22 3pgkyl, formng a 5-6 nmenbered ring, where said
| Kyl i nsubstituted qQr substituted with 1-3
B e e PR b RR AT e ise st i PouHohiee dormut
hydroxy, - COR 11b, G .ngaﬁak | and Cral koxy;
' Rga
RQa' %

wherein Y is -O-, -S-, -NR'®-, -CR'®R'®-; Rg?, R8¥, R9¥ and R9* are independently selected from
hydrogen, Cy_salkoxy, Cy.3 haloalkoxy, Cag cycloalkyloxy, hydroxy, Cy.¢ alkyl, halo, Cs. cycloalkyl,
CO,R™, OCOR', wherein said Cy.¢ alkyl is optionally substituted with one or more substituents
selected from F, Cy.3alkoxy, OH or CO,R'; wherein neither R8 and R8? nor R9* and R9® form
with the carbon atom they are attached to a 3-7 membered spirocyclyl group.

In some embodiments, when n is 0, R® is



or R8a and R1Ca together are O Cral kyl - O-d*al kyl,
formng a 6-8 nenbered ring, where said alkyl is
wanswrseiol ut ed or substituted with 1-3 substit BEMIB2006/003739
i ndependent|y sel ected from hal o, hydroxy, -COR 11b,
Cral kyl and Ctal koxy; or R8a and R1Oa together are
-0 G . 2alkyl-O, formng a 6-7 nmenbered ring, where
said al kyl is unsubstltuB dR®r. substituted with 1-3
substituents i ndepen@e cted from hal o,
hydr oxy, -COR 11b , and Cl1- 3al koxy; Rlla and
R11lb are i ndependently selfg % %f r om hydroxy,
hydr ogen, Cl-6al kyl, -O C" “bal kyl, benzyl, phenyl and

m s 1.6 GoYRL oKk cwmﬁﬁg salchagy] ?mg@gw& enhtﬁif"tzﬁéa 88and Re*
are oy iy B B RS S R ey TS lonE S K <, o,

Ca. cybladiiy], WE?WR&W"IG"%S&(WC} ¢ aBYlds Gmieyally s @BtiRied with one or more,
,substltuéa@/sgle%{ewlom Fed éll(dxfl lé{?B%thNhergulr %@lth%Pﬁ?%khBaF@r R9% and

.. | ndependen fect&d from

RY” fop st the CT:FF@h%?m they agp attachag e B%ﬂol?ﬁ 2, -{memeere) ?'@FW group.
pmesople embedimyhits, wiied ndy @ IR3ad kyl groups are
unsubstituted or substityfed with 1-3 substituents
i ndependently selected fro | o, hydroxy, G
-3al kyl, G |[.3al koxy, -£O 78X - CO2-CG . 6al kyl, and
trifluoronmethyl; also T and R12b can be sel ected
from Cl-6al kyl unsubstitu¥ed or substituted with 1- 6

Yis - OS UQStNIFWPe et eqh&diniRsemef IRPLAd RB are &ﬂéﬁi%hydrogen Cis

aton AN BNt SRy bldSh e, BiChlio 32 tlogy, cour,

OCORC3wiwgis said Ckydlky! is Op®raleupsitsed Wih oneloy tomepbstit@niselected
from F6@L JEKoxH BRUR B0, Iﬁ‘g"\/\/ﬁgreﬂfneﬁh@?ﬁb* érkﬂtlﬁﬂ nW Iﬁé” aJad @%Qa form with the

stltuentss lected fromfluo

carbon RIQIp Higy argrfac epgme By mﬁ'ﬂﬁe ?§%°H°%}'FE{I qrﬂﬁ’ependent |y
s &l seoeechbbdimemts Hds ogen, Cral kyl, - O C 1-6al kyl ,
benzyl, phenyl, C3.6 cycloal kyl, where the al kyI,
phenyl, benzyl, and cycl oal kyl groups are
unsubstituted or substitufél with 1-3 substituents
i ndependent |y sel ect e®®y | o, hydroxy, C alky!,
G . 3al koxy, -CO 2H, -CO 2-C1. 6al kyl, and
trifluoronethyl; Rl4a an\g(A 10are i ndependent |y
sel ected from hydr oxy, -0 G -6al kyl,

Y is djegzyllll'ﬁ’”bphéﬁwﬁmb% &ef Q@(L Iare d’l‘ﬁb‘?ﬂ%n%b@ro&énk& 4alkoxy, Cy.3 -

157%; benzyl , s‘¥ groups aré
ha'Oa"Eﬂ’% g ?XC{OG'!‘\QﬁP‘Vo'FVdé‘a% retal‘ﬂ'e*%f uiCe+rVvgioalkyd (%Rt QERRS» wherein
said Ci yxigpie optenllysussitusat vt dhe omhon’eahbsntubmd seXsted Em BAL kowlkoxy,

OH org/olRBalnégélyon Ra%gﬁga ﬁ% ﬁl\h%lthe ‘I%%H ohdnf %H?Er‘%’?ﬁ&@%h to

eteroa
becomeacd-pepRpered @rr'mﬁseciyé@reerg/wbtae Rfypon et

In some embodiments, when n is 0, R%is other than a tetrahydropyran-4-yi of the formula:

wherein R8?, R8*, R9%and R9™ are independently selected from hydrogen, Ci.3 alkoxy, Ci.5
haloalkoxy, Ca.s cycloalkyloxy, hydroxy, Cy.s alkyl, halo, C cycloalkyl, CO,R’°, OCOR', wherein
said C.s alkyl is optionally substituted with one or more substituents selected from F, C,.zalkoxy,
OH or COR'®%; wherein neither R8% and R8 nor R9? and R9” form with the carbon atom they are
attached to a 3-7 membered spirocyclyl group.

in some embodiments, when n is 0, R®is other than a tetrahydropyran-4-yl of the formula:



optionally substituted by 1, 2, 3, 4 or 5

substituents i ndependently selected fromhalo, C 4
wabborto72202- 4 al kenyl, C2-4 al kynyl, Cl1 4 hal oaPkyhB20@03739

NO2, 0 Ra", SRa" , CCOR W3 , O(O)NR c"Rd" , C<O R a"

,OX@RW,(H@NRU% ,N%Fw, NRc"C(O R b"

NRc"C(OOR a" , S(OR b" S(0O)NR c"Rd" , S<O) 2Rb"

and S(O 2NRc"Rd" ; RO is 1-1 0 al kyl, Cl1-6

hal oal kyl , C2-6 aIkenyFBa 6 al kynyl, wherein said

C1-10 aIkyI .6 ha , C2.6 alkenyl, or C2.6

al kynyl is optlonally su ftuted with 1, 2, or 3

wherei® H@‘Séridtﬁbg%f’ﬂo@ @rﬂ %QIEJ:%% ﬁgjn ﬁicfr@gﬂanf (o3 ﬁ\kgg; C?{ﬁaﬂb‘élkoxy Cas
cycloalpyiqxgrrygwy C1ﬁ@ thQr éﬁ Ggwi%lky?gd R oa@@é b ¥em salc}/ Cr.ealkyl is

optionalie $stitoipd Wila bikeydr moR fubkittudtis Eilected ftal'nkfy ICis eblemy YOH or CO.R™. In
add morp A ¥|lwd R@’rdo % f@YnP\)llﬁnl tFP@H?HAn' T%ma ﬁ{(e? i Rakiddbo t@ec@%n@ébﬂ

enzy , I's optional
membe%?ﬂ)%l“frf’?yﬁ@b%o%"f"i'? the Caﬁ’O”@FO"B subst ituents i ndependent ly
sielsett edbddiroentd) ahen n B4, ROSs othdr bk ylibstitGikd 3r iraLiedtukedl |,
xy, Cl1 3 IlalCalkOXy, CX2H, and CO2-(Cl-6
m"awg%ﬁ ?ﬁh§gll is H O C-i 6 alkyl, Cl™al kOXy, benzy
i éﬁWP empedipgNtn Ry s QYiee Hign sytiturey oeuwmt'@&wﬂrawwowwan -4-
yl. cycl oal kyl oxy, wherein said Cl al kyl, Cl1-6 al koxy,
blﬁ gé%le 8m8£‘cﬁrﬂéﬂt? 3 b,%rgl“yer 9\)&4 SU&Ftugaﬁa Xrys’ubs(@ute%d Af % Pen&hn\xg(
In Somqeoncﬁme'Bs ﬁmﬁﬂet Uhéﬁﬁl@si'w@é péwﬁ‘ﬁéhﬂttlltl?eds”eﬂé@h@@nﬂr om
halseme Sinbodiments, @ leyl , d .3 al koxy, CO2H, CX2-(C 1 6
al kyl) and CF3; R12 is H, C -6 al kyl, benzyl, phenyl,
or C3.6 cycloal kyl, wherein said Cl1-6 al kyl, benzyl,
phenyl, or C3.6 cycloal kyRk®i s optionally substituted
with 1, 2, or 3 substk®uents % ndependently sel ected
fromhalo, OH Cl-3 alk 1 3 hal oal kyl, C1-3
al koxy, C1-3 hal oal koxy,Y: 10.and CO2-(d. 6 al kyl);
Ra, Ra' and Ra" are, |ndgp Mdently, H Cl-6 al kyl,
al. k ¢2.6 al kenyl, C -6 al kynyl, aryl,
qbé?@%ﬁ?§?$m¥ﬁi ErBaryl, heterocycloal kyl, arylal kyl,
het er oaryl al kyl , cycloalkylalkyl or
heterocycloalkylalkyl, whgeein said CL 6 al kyl, Cl1-6
hal oal kyl , C2. 6 al kenyb, .G%alkynyl, aryl,
cycl oal kyl, heteroaryl, f ocycl oal kyl, aryl al kyl,
heteroarylalkyl cycloal | kyl or
heterocycloalkylalkyl is\o mﬁbnally substituted with
1, 2, or 3 substituents independently selected from
drsoRpERBodmeNts M iR 6 al kyl, aryl, arylalkyl,
hebah@amy@mmémsaf®arylalkyI cycloalkyl and

FEBERHEL IR e B, 1O RO are, | ndependent |y

dp §9rﬁ9|embodlments R'?is H, Cy.¢alkyl, benzyl phenyl, or Ca.scycloalkyl, wherein said

C,.s alkyl, benzyl, phenyl, or C4 ¢ cycloalkyl is optionaily substituted with 1, 2, or 3 substituents
independently selected from halo, OH, Cy.3 alkyl, C,.3 haloalkyl, Cy.3alkoxy, Cy.3 haloalkoxy, CO,H,
and CO.-(C.g alkyl).
In some embodiments, W is
RA
%—'{ Ne

X
p RA

.2

%

In some embodiments, W is



aryl, cycloal kyl, heteroaryl, heterocycl oal kyl,
aryl al kyl, heteroaryl al kyl, cycl oal kyl al kyl or
waebwroazyel oal kyl al kyl , wherein said Cl 6 al kyPCTa@82086/003739
hal oal kyl, C2-6 al kenyl, Q2.6 al kynyl, aryl,
cycl oal kyl, heteroaryl, heterocycl oal kyl, arylal kyl,
het er oaryl al kyl , cycloalkyl | kyl or
het er ocycl oal kyl al kyl is JEtlonally substituted with
1, 2, or 3 substituents | 'q@e?fently sel ected from
OH, am no, halo, G. alk 6 hal oal kyl, aryl,
aryl al kyl , heteroaryl, hgjénoarylalkyl, cycl oal kyl and
het er ocycl oal kyl ; Rc and R are, independently, H CO
al kyl, C1 6 hal oal kyl, C2-6 al kenyl, C2.6 al kynyl,
anygbme hmbedimanty;Iv,is CRt| oal kyl , het er ocycl oal kyl ,

Rk tal kyl, cycloal kyl al kyl or
qé%@?égM%?%§?ﬂ§>a€Eg wherein said Cl-10 alkyl, C1 6
nyI

HﬁF@EPﬁWpomQQ“%‘H$Q C2-6 al kynyl, aryl,
hetemneampbdiments; zaatky| , heterocycloalkyl arylalkyl

3. d.al ky
Hg%gﬁg%%@lﬁ%ﬁé X'%:éﬁ Qag &{p £ onaﬁ(fo@ subst | Jtut ed with
1in sgme eff‘b%d'@%%t\’ ig G mXSS CRuU¥peRBsEd ¥ isse'ect ed from

mﬂsoraérbmaoduha{t@ RAGHY aiBlsMJj RB‘Qle éadﬁalh@éﬁekd’éntly,@-f Y)Hi(halo Cie

k het oar al k cl oal and
s, e ¥ byt b, O B8 oY ST ReRof 1 ¢ he
dnepme 9mhm"a¢m$ H?eyR " aml Bamdamommpandlenﬂy 5, OHRr Co alkoxy.

fin s&ﬁ&’@rﬁb&ﬁhé}% WQWCHB@% hV'arQéé&HPm@Weh&Hﬁﬁ;L IHor oH.
S bstitu tue i nde endently

SHRSHE b RTm L B rbil sarioeae T et S5
heterodyelyloal kyl , aryl, arylal kyl, heteroaryl,

hﬁ%&ﬁ@@ﬁu&&mgﬁg,R gxplg@*kyl and heterocycloalkyI;Rc
Rd a ent H Cl1-10 alky], Cl1L 6

ﬂaﬁﬂafﬁvﬁ°¢ﬁﬁﬁ%%§ﬁw@%&%y C2.6 al kynyl, aryl,
Heseneeanpédimens boabfld/land At ethectah Bal kyI aryl al kyl ,

ﬂi?ﬂ?ﬁ?ﬁ“’ﬁ’%ﬁm ongizdsgﬁémﬁ%rgg“%s'%ﬁ% Cl-10 al kyl, Cl-6
A

HAFYRE RYPO "@“%Rals E}?'Oa'@Q 6 al kynyl, aryl,
hebenwemy@mm@mnméaKkyl heterocycloalkyl, aryl al kyl ,

hﬁ%&ﬁ@%b{@h%ﬂﬁé /7 3{10' oal kyl al kyl or
het erocycl o dg is optionally substituted with
tsiten

ms%“e%mb%mgﬂﬁ%ﬁl #lgyli ndependent |y sel ected from
(Hisoragrembodirhedt) R® €15, §, aMyk Wiy, c¥dloatk§l, hébroadyk yi hete%c‘ybloalkyl

each o;ﬁ%%&ll?lsbtysln‘utga%{(tﬁr é‘ray 11 ﬁcgreé s%é&&é%lt lkgeé??]denx % le%ﬁle?%rgm%a%
C1q alky %mét"@n%@nrﬁ"w%ﬁah@oailm &e'n bxﬂrcfwalhyl Lr14 cyangalkyl,&y', ofC1-4
alkyl)-C¥* cnem?s F@th. QSIRET QoS ¥ K&h»q@dﬁ@mb CUHRRROINAR?, {(CHs L
C(0)0 ulb@_ll )ég)bf(?)ﬁw g}“ }“a(?ﬁ(ﬂg\ﬂ{ ﬁai %N%A'égr Ké“z)qqgﬁﬁgg)%%n %
NFEC(IAIRGET. I§AH) AR C(O)RYH -EHEUIS(ONRET €BIAsSIONRRY, -(CH,)S(O)RY, -
(CHz)q )-RBLRONAP Ydral- J@qz)h S(-‘OI)Q%HT?I"’ kyl and heterocycl oaI kyl ;

In some embodiments, R® is C1.10 alkyl optionally substituted with 1, 2, 3, 4,5, or 6
substituents independently selected from halo, C.4 alkyl, C..4 alkenyl, Co.4 alkynyl, C,.4 haloalkyl,
Cy.4 hydroxyalkyl, Cy.4 cyanoalkyl, Cy’, -(Cy.4 alkyl)-Cy’, CN, NO,, —(CHz)q'ORa', ~(CH2),-SR?,
(CH2)-C(O)R”, ~(CH,)q-C(OINRRY, -(CH,)¢-C(O)OR?, <(CH,)q-OC(O)R”, -(CHz)-OC(O)NR°R?, -
(CH2)g-NR°RY, -(CHo)-NR® C(O)R”, -(CHz)-NR*C(O)NRRY, -(CHz)-NR®C(O)OR?, -{CH),-
S(O)R”, -(CHz)-S(O)NR°RY, ~(CH,)4-S(0),R”, -(CHz);-NR®S(0),R®, and -(CH,)-S(0).NR°R".

In some embodiments, R® is aryl or heteroaryl, each optionally substituted with 1, 2, 3, 4,
5, or 6 substituents independently selected from halo, Cy.4 alkyl, Ca.4 alkenyl, Cp.4 alkynyl, Cy.4



Rc" and Rd" are, independently, H Cl1-10 alkyl, Cl1 6
hal oal kyl, C2.6 al kenyl, C2.6 al kynyl, aryl,
waebwroozoyl , cycl oal kyl, heterocycl oal kyl, aryPairhgi006/003739
het eroaryl al kyl, cycl oal kyl%al kyl or
het er ocycl oal kyl al kyl , vvherel n sal d C1-10 al kyl, C1-6
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SR e N & S B G CHdy a0 g S 48
nBIFBBe Eabegimpre liggelegted frpm: Qmallgfdwmnoeaﬂmdbsu’@tﬂdsnnth vwmwyl
C1.calk sUiSstifdtedRthi 1SdMoso, &, ea‘lﬁ i sBibstifdted with- —-COFNR:B&bzyl unsubstituted or

s PRI ol s U o b M REL2OR o
and tnfgqom;@y\yl CIHPyre ot ubsityted @Fubstityred willl k§ babstitueriy shiesieg, from:

hydrox{Indinaxy khloro, R@dr®), me@%ﬂ QwoqyfﬁJloRJﬁ-leWI , CO2R10, OCOR10,
onal |y substituted with

erein
5o mbpueln ot £k o Betar oo ety o
substitigfed @ity 1-6 Qkdror-OCLREM0 flusvh endhydraxgi t her R8a and R8a nor

I%?t%omﬁ’ég‘uthQrﬁ""lerﬁ’(QrFm Mikib. t7he ﬁgr bog at omthely lare
attached to ne_a 3-7 nmenbered spirocyclyl group.
| | seBREM 8?&988’“7‘%1 igF. V\,hen nis O R8s

In some embodiments, R® is H.

In some embodiments, R*® is H.

In some embodiments, R'® is H.

In som embodiments, Y is O.

In some embodiments, n is 0 and R®is Cy.¢ alkyl, substituted with 1, 2, or 3 substituents
independently selected from OH, halo, and -(CHy),-C(O)R”.

In some embodiments, nis 1, L is Cy4 alkylenyl, and R® is aryl or heteroaryl each
optionally substituted with 1, 2, or 3 substituents selected from halo, C;., alkyl, C1.4 haloalkyl, OR?,
and -(CHy)q-C(O)R". ‘

In some embodiments, L is C,.4 alkylenyl.

In some embodiments, L is methylene.

In some embodiments, L is C(O) or S(0),.

In some embodiments, nis 0.



Yis -O, -S, -NR12b- , -CR12bR12b\ wherein R8a,
R8a', R9a' and R9a are other than hydrogen, Cl1 3
wabkbwwy220Ci . 3 hal oal koxy, C3.6 cycl oal kyl oxy, RgUAB2096/003739
Cl-6 al kyl, halo, C3.6 cyclboal kyl, CO2R10, OCCR10 |,
wherein said is optionally substituted with one or
elected fromF, Cl al koxy, OH or
%@g&&ﬁéd@&ﬁ?h& ‘her R8a and R8a' nor R9a' and R9a
f Brsanaenpodiments §PHReHNdS ofrihe ihegptien kavaFomuledd: t o becone
a 3-7 nmenbered splég.pcycly(b group. In sone enbodinents,
RBis Yis -O, - -@R12bR12b , wherein
R8a, and R9a are ot Cl 3 al koxy, Ci1-3
hal oal koxy, (B&GLiGycl | dxy,, ox¥{6 C al ky!,
hal o, C3.6 cycloal kyl, CO2 \ wherein said
i's optionally substltuted W th on\ rmre
substituents selected fromF, C|. ¥ al R%xy, H or
CO2R10 . In addition, R8aland ROa do not formw th the
carbon atomthey are attached to becone a 3-7 nenbered
spi rocyclyl group with the carbon atom In sone
efH5BEF BRI ERih SAmPRYNEs ¢ thedpvaniondiane Fofmugbele or Id:
tetrahydropyran-4-yi of t@e fornula: wherein R8a, R8a
, R9a and R9a are ind ently sel ected from
hydrogen, G ._ 3 al'kox pal koxy, C3.6
cycl oal kyl oxyR ’K&)dr ox Y Kyl ,7 hake, C3-6
cycl oal kyl, COPR10, OCORLO,\ Wher ey ﬁf' d G -6 alkyl
IS optionally substituted with ong.
substituents selected fromF, G .3 Ik xy CH or
CO2R10; wherein neither R3A and R8a' nor R9a and Roa'
formw th the carbon atomthey are attached to a 3-7
menbered spirocyclyl group. In sone enbodi nents, when

nis O R8is oth t han tetrahydr opyran-4-yl of the
f or mul a: wherei n R&emaga i ndependent |y sel ect ed
from hydr ogenr8-@yal k RY || 3 |hal oal koxy, C3.6

cycl oal kyl oxy, hydroxy, G .(6 _ZhaRd, C3.6
cycl oal kyl, CO2R10 , OCORLO, Rvher |n|sa| d Cl.6 al kyl
) Rbr e

is optionally substituted with one
substituents selected fromF, OH or .C@Rlo . In

addi tion, R8a and R9ado not formw th the carbon atom
they are attached to becone a 3-7 nenbered spirocyclyl
group with the carbon atdh In sone enbodi nents, when

nis O R8 is othey thansuybstituted or unsubstituted
tetrahydropyragw-4; a g0 odi nents, R8 is other
than substitUfedor ufSubst | d 7 ge

t et r ahydr ot hi opyr an- 4 yi . In SO effbodi ments, R8 is
ot her than substituted or unsubstXt H5 4- pi peridinyl .

Id.
In some embodiments, compounds of the invention have Formula le or If:
0
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! s
RE-(L), )
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In sonme enbodi nents, R8 is other than substituted or

unsubstituted 4-cycl ohexanyl. In sonme enbodi nents, R8
wWO020R/08220zr | n sonme enbodi nents, R8 is | n some PCT/IB2006/003739

enbodi nents, mis O In sdfe enbodi nents, mis 1. In

some enbodi nents, mis 2. |In sonme enbodi nents, R12 is

H d - alkyl, benzyl, phepyl, or C3.6cycloal kyl,

wherein said Cl-6 lIk |, lbenzyl, phenyl, or C3.6
cycl oal kyl is opti $ tuted with 1, 2, or 3
subst it uent s p%dgpen Ry Qgi/ ted fromhalo, OH

Cl1-3 al kyl, C1 3 hal oal kyl, e C*hal oal koxy,
C2H, and CO2-(Cl-6 alkyl). In sope gnbodinents, Wis
In sone enbodi nents, Wisln sonme emodRhents, Vis
CR5. In sone enbodinents, X is CR. In sone

enbodi nents, Y is CR3. In sone enbodinents, Zis CR4.
In some enbodi ments, Xis CR2; Yis CR3; and Z is CR4.
|'p seperemiadistaiitsneampoundg df the@REntiod hage BRAUIaYg:i s CR3; and
Zis CR4. In some enbodi nents, RACFRAL , RB and RB1
are each, independently, H OH, halo, G 6 alkyl, C1
al kenyl, Cl1-6 aIkynyIH ‘aldhfk%k, Cl™al kOXy or Cl
6 hal oal koxy. In somene ;ﬂ& RA, RA1 , RB and
RB1 are each, indegefdeit| y gH, X orC 1-6 al koxy. In
sone enbodi nents, RA, , RB and RBl1 are each,

i ndependently, H or OH. |#-some enbodinments, Rl is

C -6 alkyl, C1 6 hydroxyal kyl, -(C0.6 8yl)-O(C 1.6

‘ %lt I_@értohals Elggltlge.s tﬂ.ﬁg [S)r%%%rﬁ.é%%gia%t%g;%g?ﬁt sioog Ic%ﬁ%%ﬁ%_%%el ig’vention
are disclosed in groups or in ranges. It is specifically intended that the invention include each and
every individual subcombination of the members of such groups and ranges. For example, the.
term “Cy. alkyl” is specifically intended to individually disclose methyl, ethyl, C; alkyl, C, alkyl, Cs
alkyl, and Cg alkyl.

For compounds of the invention in which a variable appears more than once, each
variable can be a different moiety selected from the Markush group defining the variable. For
example, where a structure is described having two R groups that are simultaneously present on
the same compound; the two R groups can represent different moieties selected from the Markush
group defined for R.

It is further appreciated that certain features of the invention, which are, for clarity,
described in the context of separate embodiments, can also be provided in combination in a single
embodiment. Conversely, various features of the invention which are, for brevity, described in the
context of a single embodiment, can also be provided separately or in any suitable
subcombination.

As used herein, the term “alkyl” is meant to refer to a saturated hydrocarbon group which
is straight-chained or branched. Example alkyl groups include methyl (Me), ethyl (Et), propyl (e.g.,
n-propyl and isopropyl), butyi (e.g., n-butyl, isobutyl, t-butyl), pentyl (e.g., n-pentyl, isopentyl,
neopentyl), and the like. An alkyl group can contain from 1 to about 20, from 2 to about 20, from 1
to about 10, from 1 to about 8, from 1 to about 6, from 1 to about 4, or from 1 to about 3 carbon
atoms. The term “alkylenyl” refers to a divalent alkyl linking group.

As used herein, “alkenyl” refers to an alkyl group having one or more double carbon-
carbon bonds. Example alkenyl groups include ethenyl, propenyi, cyclohexenyl, and the like. The
term “alkenylenyl” refers to a divalent linking alkenyl group.



In some enbodi nents, one of R5 and R6 is other than H.
In sone enbodi nents, one of R5 and R6 is G -4
waabwarkwh. In some enbodi nents, R6 is C hal oaPkyiiB20b61003739

sone enbodi nents, R6 is CA8. |In sone enbodi nents, R7

is H In sone enbodinents, R7 is d -balkyl. In sone

e @) I ryl, cycl oa

AR TR i e 0L o Heup Rentig are%Emnba g gproon-carbon
bonds. skEpggriet alityeyl giuphindludelsthyByl, dropyyl, amd 166 BebEite terrefatkgnylenyl”
refers AURARANRRAY Yichl @sced from hal o, G 4 alkyl, C2-

hésdllgsgﬁygrewy |halo%lp%’ Zfe%gf&?l arétalgﬁ prou@gvmg TeL r zpoa ngn oy\
substit@Nis. RaMple (Shiy 9roRss mqlude(C{Eh;lZC}zﬁs,MZ, GCls; CEBER) @hCE( £ddhedlike.

>ps defrHEkm @Qn@b%l BgtijIS{aGrﬁ QQ@ %(If\?F? %%ng no double or triple

bonds) 02 @p_ﬁlgl.gat g{dcontalrvr@_@)a@r e c@e@y Rbtvnple bor(d@)_gf:hc hydrocarbon
‘moietichRCaBOE)cMRE Bebs can Relirdna ; PBRY-T6.6), SRPor3, fusel Ghigs) JEZMPAIRD' |

e LI A o s MR B rn. o
CyclopeLyARY ‘ﬁéﬁ?'@ef‘%‘e% cygiohepe laynbor@wt Mm@rlwrcgunwswmw
phenylvéntithellike 2CarBocyéiyl dooup® Barbbesatbra bitict (8. g0ty H) BORpeRsheit &/g.,

cycloa Ilge ‘?rjf ?o‘#n g{ﬁ]d}'dﬂﬂ%lﬂoaﬁa%ofycly@rox%% cac%a}/?fa cfm g@l %toc%oé‘i 30 carbon

atoms, @9% K] é(p Rtgﬂut 2Qpgbout 3 (0@_p0|41 18 Rryqbput@ytb abqgw ripgeRrming carbon atoms.
- ALY ﬂer@ﬂa‘aryl refér@"dﬂr}wﬁno‘i%c oF po(lgcQ@H?é §1; ey B3 or 4 fused rings)

aromatlc%%}aqbo%(sg exatnﬂg]zé;ge%ﬁ ﬁé arﬁ?riacenyll phenanthrenyl,
mdanyl( @plg)yq angRbe . In sorr(e@ngo@rrmts ayQr@RAy's have f;om 6 to about 20 carbon
atoms'-(CHz) g- NRc' C(()) NRc' Rd' '(CH2) g- NRCC(())(R a'

é%ﬁ%ﬂ ge@%@ Rb"ky"’ re}%%oa{a%&%? %rg@&gl:es inelyding cyclized alkyl,
alkenyl, §raiIRyqY! S(cQp2 Rdoalky] grbwpssBmEnckitd mdhoren baycydlB (¢.8., Baving 2, 3 or
4 fuseoorrng G‘rfng rs?@érﬁ(é as vﬁ‘éﬁé s&R)tr‘ ?@%tér}{s %‘igﬁﬁlb E*&o%s él"&é(%@ ﬂ-ncl]yr .

cycloprﬂ;gyfl &Vcl@tyg CY§ Wptyls gg:to exés( Eg{lﬁ?‘eptygﬁnycﬁagéntwh9yclohexenyl
cyclohe@adidrhyd [cpadHeptatriedy!, mpdioagly adrkipl, ndBdardlyl, agamaal eyl the@e. Also

lncluded (the déﬁnﬁub#)ﬁl c%/cl@ﬂgl arghllmel\{@that' <a Ogrmﬁe mal(c%g Hised (ie.,

having a(b@p_@y ﬁo 6%3 tgthe CXWH‘”@P@WPIG b@@.@e}rbfanves of pentane,
pentenéXB(e@riHRmdFinlé like- 10 €biR¢ gmbRIM &S, cycloalkpHizops MREhAvE Bomtibout 3 to

about m(%g!é‘;élfo)i}51 %@r%&éﬁc} abo] é%oﬁama gq%ﬁlq 8%k,

embodlrrtedqz g kg(g@uglzqgn havg 1.2, 8PN aogbleppikme breps. In yet further
embodif@N®B, &feun HorEritgSermiy cabos Y@K K ¥icldalkyl group can be substituted by

oal kyl, each optionally substituted with 1,
an oxog?&@ﬂﬂ?"hb or 6 substituents independently sel ected

f/}ch.ﬁﬁﬁ aqergln ‘tpterogychy’ loy thetegmyde s piesrig h sat@ated or unsaturated cyclic
hydrocarbon wherein one or more of the ring-forming atoms is a heteroatom such as O, S, or N.

Heterocyclyl groups can be aromatic (e.g., “heteroaryl”) or non-aromatic (e.g., “heterocycloalkyl”).
Heterocyclyl groups can also correspond to hydrogenated and partially hydrogenated heteroary!
groups. Heterocyclyl groups can include mono- or polycyclic (e.g., having 2, 3 or 4 fused rings)
ring systems. Heterocyclyl groups can be characterized as having 3-14 or 3-7 ring-forming atoms.
In some embodiments, heterocyclyl groups can contain, in addition to at least one heteroatom,
from about 1 to about 13, about 2 to about 10, or about 2 to about 7 carbon atoms and can be
attached through a carbon atom or heteroatom. In further embodiments, any ring-forming carbon
or heteroatom can be oxidized (e.g., have an oxo or sulfido substituent), or a nitrogen atom can be
quaternized. Examples of heterocyclyl groups include morpholino, thiomorpholino, piperazinyl,



al kynyl, C,.4 haloal kyl, G .4 hydroxyal kyl, Cl
cyanoal kyl, C', -(Cl1 4 alkyl)-Cy', CN, N2, -(CH2)qg-

WQRa)7/07220CH2) g- SRa >, -(CH2)g-C(O Rb' , PCT/IB2006/003739
-(CH2)g-C(O NRc' Rd', -(CH2Z*g-C(O OR a',
-(CH2) g-OC(Q Rb", - (CH2) g- OC( O NRc' Rd'

tetrahyd%g_g‘g/ e[hlgﬁyd%q% whﬂf@(j@i%b%%% Q ﬁ)fnz o%enzo -1,4-dioxane,

p|per|dmélldqgl)oad . @%zolldlnyl (iotpeyzglicey| @PNRZ%IdlpM oxazohdmy! thiazolidinyl,
imidazelid@ki2arat thé Me2&bwet, as-aﬁ%ﬂbxélgrblﬁﬂﬁ; ll%@bglab for he%ﬂ@aryl and

hetero(cﬁ_ga)lig Lﬂh%ﬁla aran he erticP«i etft uaee ptyHml_rtilnyl phegan%‘r Jlngl, or
phena@'ersmﬂ Pfuﬁéﬁﬂgyh mw@mwhphgnos@hwt etmenbmm}v!hmgmzmg "
piperazk Ylperidind/, 8,64k Fﬁbk/mdypz 2% @ﬂe{fé(fmﬂopy@ 2/5BxetAyaropytid
p|per|d8%ﬁwal kré‘_@oaroeﬁau%/r%myl( Eﬁ_%qupy%yl pyrgzncw5a60 ! @%azolmyl
pyrazolyf, Q]L@)aqnm;(p@)lmam@ pyrideif©@ei29ley -p@@c@)f@%are pyridiBHyeeyOBy@hiRinyl,
pyrrohct%yl py&éﬁh%)ﬂ-f ngcghgﬁ%lﬂ tetrah c(r@h‘%)n‘ﬂ &mlsoqumohnyl

tetrahygr%&{é%haylﬁ%a ;Sw 5-thi dca@.ng 42 3 thlg? egoih 1,24 thiadiazolyl, 1,2,5-
thiadiazc@y];Hzg 4thBdBrdiRcthigdthreny! ( a2y -H1BE), Zrﬁb‘io;thlazolyl thienooxazolyl,

I
i A LA 20y PGS
xantheg;ukpgitamqﬁ? “SQayRqlipy iyradivgell: 123 oxgdipra!, 1S%ﬁ§¥thaﬁ?'ﬁld1 4Pt h
oxadiadoly 1fd,4+ox=nljaz€l; @ehdﬂynhylsaxbsdlyl Jottatlding  duinagdify), Iqlinolinyl, 4H-

quinollgﬁﬁ%}mlnoxalﬂm L&ﬁﬁh{:l%H% %;ngﬁ% éﬁgﬁﬁ% b%k?%ld‘%({lﬂ benz"%fur?ﬂyl

benzotF'PfH@Mt ue%gfaospﬁe%pwwoxagﬁw boriciiazal bPRSEHGTO benztetrazoly!

benzisexakidyl p;ehtlﬁbﬂhlazdlw %ummti&jd»ﬁ@d n@thy&blbcﬁ&){ybhgn dephJShn
naphth?r#ﬂlg/t hé ?ﬁﬁ&ﬁ@ f—g Gl-fl I[I%tr;élrdgh' Pfé%yqrgﬁm B/]tetrg#ydporﬂ?rén,
foa”y'efH'@émyhé@fP@kZ yR@aHcarbazalyb cerddlingy @irrpmmyd cygaenyl, cinnolinyl,
imidaz&hdinylJiglideyblinWNeidas st 1H- ﬁdaz@ryl sabieh |tuhttoﬂﬁi/| \Mdbii‘z ik, Rdolyl, 3H-
indolyl, lér?,ggr%%furant\(?fs goﬁéomané(y ﬁgp%azolp/{]lsglaglgi} Qﬁfﬁ%ﬁ( M% ﬁf’%”'”%’é is
isothiazolyl angl isesereol vtk esemRes GRBaleiosydies inaiuds ersidertayd Srehydso-1H-
pyrrol ‘@%l;be‘ilné"h 1{1NpiS&En- ﬁvbﬂﬁﬂolmﬁlﬁ i, ISBEL%I b%/l I§‘g/r|d|n'31 y?loé&
oy BRESILIER Byl o 1, SRS SHIRL  b  Sp
34,10 éQﬂfistrarwr@rﬂﬂ-Bpwazdeb%demszl Sl 444,86 héxammrﬁablyrahad[nz and
a]qumo1n€ 2b aﬂ@ B*é]qumblfh Rgr@azéﬁapﬂyln?@%%tteﬁhh GobH- L 1S
benzoff soqumg]m é’ {/lep X 44,5, 6 10b -hexahydro- 2I)-|/ ber?zro[f]lseoqaagm 3yy|l 3e36z:108h8a-
tetrahydro-1H-2-aza-cyclopenta[ajinden-2-yi, and 2,3,4,7-tetrahydro-1H-azepin-1-yl, azepan-1-yl.
As used herein, “heteroaryl” groups refer to an aromatic heterocycle having at least one
heteroatom ring' member such as sulfur, oxygen, or nitrogen. Heteroaryl groups include monocyclic
and polycyclic (e.g., having 2, 3 or 4 fused rings) systems. Examples of heteroaryl groups include
without limitation, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, furyl (furanyl), quinolyl,
isoquinolyl, thienyl, imidazolyl, thiazolyl, indolyl, pyrryl, oxazolyl, benzofuryl, benzothienyl,
benzthiazolyl, isoxazolyl, pyrazolyl, triazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl, isothiazolyl,
benzothienyl, purinyl, carbazolyl, benzimidazolyl, indolinyl, and the like. In some embodiments,
the heteroaryl group has from 1 to abbut 20 carbon atoms, and in further embodiments from about
3 to about 20 carbon atoms. In some embodiments, the heteroaryl group contains 3 to about 14, 3
to about 7, or 5 to 6 ring-forming atoms. In some embodiments, the heteroaryl group has 1 to
about 4, 1 to about 3, or 1 to 2 heteroatoms.



optionally substituted with 1, 2, or 3 substituents

sel ected fromhalo, C1 4 al kyl, Cl-4 haloalkyl, 0 Ra',
wanw7/2R) g- C(O) Rb' . I n sone enbodi nents, L PETMR2046/003739

al kyl enyl. In sone enbodi m¥nts, L i's nethylene. In

sonme enbodi nents, L is C(O or S(O)2 In sone

eH?l?Sq}h ﬁg@hs“he{é{éc%lg)a% re%grg‘tao ron- eir?{rérge ﬁt %Fﬁcycéer? l%cil,{?gg cyclized
alkyl, aif@nmﬂna alkynyl graups wheseenes as Mot therring-formingpsetpae stows it raplaced
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dihydrgbayzsfiryl oh3- h%{\zedlmermbrazwgr dipxgne, Aipevidinyl,qysoligingicissxazolidinyi,
lsothlaid'l@in)ﬁ rpf‘y?e@@ltdlr@p %%zt)hoﬁﬂt 'tfﬁHioho‘ﬁHpﬁMjatzHﬂ)myﬁ afd thE P RKE %Iuded in

ose groups or 1 n ran

the deff"t“f’P g'e*gebeé%ﬁV?'P@@r' 2 m?ﬁf@ﬁ ﬁ@bhatVﬁ ghe RHEoTe APENRHG WS fures (8
having@dohd arcdmeane mjth) tn thieviodaraih atuieteeatiélin gitg, dar eefimpié phthalimidyl,

naphthm lPd gtanzg%nvéﬂi(/% ﬁet%&cfe@@?ﬁﬁas uFo%feng éﬁd@& ﬁdoléng %roups In

kyl speci f
some ‘?“?R?F‘U]eaﬁaw fetgiosyqasdl dhuprhgs froma Wﬁbouw %VWIatOV‘@Afand "
furtheramloydimendSirarh byt 3anaboG0edakiph ato@r Icampoantdgimehts] the

heteroée))al\éﬁWI g’%li]% B{%M :ﬂ?) a%on\.(tqrél lagoﬁgpc?r%rﬁ {Srmé f"qrr]ﬁ M? 8’891?0% some

erent
embodimgatsyihe wa@wcwwl eyr hee dde et %dr"@ alaﬂ%s o ito 2heipeptems. In
some eit@titetsSthé Hélb%bﬁ:lda&ylcbﬁ@.@rcbhelﬂs bava bee%né% O SAHRS

emoodBle, Bk Rl AORRUY) nBRE BT P I WB T b

epresen
sy %S@ti éafefnr “@mrqorﬂ@yl MigferaLis | Sghidngmeedd ayeldalifyber 3R14 membased

heterodydib&IkK\e hroBP Brizeitg Bhealomith aGBinkrdyBloAIRAbIM RS oQEIohiRE group to
whlchlhsaacﬁq n, which are, for clarity, described in the

CORt EXT of separ ate enbodi nents, can al so be provided
i As wssarbemsint thele” priihaloganhigeledes fluoro chloro, bromo, and iodo.

As used herein, “alkoxy” refers to an -O-alkyl group. Example alkoxy groups include

methoxy, ethoxy, propoxy (e.g., n-propoxy and isopropoxy), t-butoxy, and the like.
" As used herein, “thioalkoxy” refers to an ~S-alkyl group.

As used herein, “haloalkoxy” refers to an —O-haloalkyl group. An example haloalkoxy

group is OCFas.
 As used herein, “carbocyclyloxy” refers to —O-carbocyclyl.

As used herein, “heterocyclyloxy” refers to —O-heterocyclyl.

As used herein, “cycloalkyloxy” refers to ~O-cycloatkyl.

As used herein, “carbocyclylalkyl” refér-s to alkyl substituted by carbocyclyl.

As used herein, “aratkyl” or “arylalkyl” refers to an alkyl group substituted by an aryl group.

As used herein, “cycloalkylalky!” refers to an alkyl group substituted by an cycloalkyl
group.

As used herein, “heterocyclylalkyl” refers to an alkyl moiety substituted by a
heterocarbocyclyl group. Example heterocyclylalkyl groups include “heteroarylalkyl” (alkyl
substituted by heteroaryl) and “heterocycloalkylalkyl” (alkyl substituted by heterocycloalkyl). In
some embodiments, heterocyclylalkyl groups have from 3 to 24 carbon atoms in addition to at
least one ring-forming heteroatom.

As used herein, “hydroxyalkyl” refers to an alkyl group substituted by a hydroxyl group.

As used herein, “cyanoalkyl” refers to an alkyl group substituted by a cyano group.

As used herein, “amino” refers to NH,.

As used herein “oxo” refers to =O.
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dlamlngcyﬁlo %ag%%gé;%ﬁg&(farb’ poly- (e.g., 2, or 4 fused
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c?@qotbqﬁ@ro@yaicemmw@atcym alsg he tanrsirou/by, elwipe oo heglyinn packed with
an oph@é/ll‘]la@thr@ Ris}zﬂvmg GY&Hh Rann&lrﬂﬁéﬂenzo%pﬁér@)@%nﬁébegﬁlﬁllgie%mﬁbn solvent
clo nor pi nyl, norcarny
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mtermf?jdal a(t%s %B%POWUH {opgs 'f‘ﬁ'“%?ota?ﬁe aiqﬁns r@ymggﬁ&@mg a{oguc number
but dn‘fateotm asg npmbegs.fror edangles @otopes @ hpdrsgenAsiuds diiudn ene ideyterium.
wdhrase esh%rrﬁ»acw,cgmmga&éw fémﬂ?c%leé{ﬁé(r@an't&ﬁ & tdhose
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compogrﬁ%lhrﬂgtgnalq S?m@?Qﬁ?ﬁ énd/mﬂgﬁ?ge forﬁgﬂ\pptch)@re wglﬁrﬂ ﬁ}%ér@%q%;}q? sound
medicgd juegrast lsuieabid for usedradcoptact witkdB@ydspesdl uihiebdinds@nd biimal Mihout

excess@)%?@%&ﬁﬁmaﬁon, Qlerngic ,%"S,S’éh@a JIJ her ;Ir&%ns gr Jo?n pﬁ&%ﬁ, cg'rg mensurate
with a reasonable benefit/risk ratio.

The present invention also includes pharmaceutically acceptable salts of the compounds
described herein. As used herein, "pharmaceutically acceptable salts" refers to derivatives of the
disclosed compounds wherein the parent compound is modified by converting an existing acid or
base moiety to its salt form. Examples of pharmaceutically acceptable salts include, but are not
limited to, mineral or organic acid salts of basic residues such as amines; alkali or organic salts of
acidic residues such as carboxylic acids; and the like. The pharmaceuticélly acceptable saits of the
present invention include the conventional non-toxic salts or the quaternary ammonium salts of the
parent compound formed, for example, from non-toxic inorganic or organic acids. The



atons. As used herein, "cycloalkyl" refers to

non-aromati c carbocycles including cyclized al kyl,
wabbergr2o1and al kynyl groups. Cycl oal kyl gr oup®CTAB2006/003739

i ncl ude nmono- or polycyclia (e.g., having 2, 3 or 4

fused rings) ring systens as well as spiro ring
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Sto'Ch'?r?leé'F ‘iﬁi% it ¢f therppp gf‘?tﬁ PRS°SH ag) '”d’YP&?Wé!“@IOrgéf"é SAPELT ds2
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Pharmggeatigas Saeree 68y 2 (107 D Nesh @invhich i hcapordied hbreinaly@ereredced if its
ennret;f‘bOUt 10, or about 3 to about 7 ring-formng carbon
atons. In sone enbodi nents, the cycloal kyl group can
hEgePresentiinveptiongalsojngldes PIEES of te canropnds dgeaibied harginyAs used
herein,fprotilagd” reehae dmy’ﬂbﬂéléntly(beﬁde@rcam#’savhfm REedse tHE GveCstirdd@ Brug
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groupsmresehtem e @@ry@qwads insperswathal theamodificatians @re deayed. withear éd
routlneQIYéHlduﬁatlJﬂV&r/ﬁﬁ% RARe M}Srﬁt%br‘ﬂ p&l’h@s OProH'r'QéseinQudetc}&ﬁlpounds wherein

hydrOX)Lllefilrcg1 Q@ lﬂi‘ygrgl ar cgﬂ%éyl g%p%%reg %ﬂ ? %ny(gém@ahat whe% admlmslt\tlared
to a maniredlian g@h]ey:l bpea‘(ﬂs tgytorm arn@maydro)(y( emipo, sulthydryl, or carboxyl group

respectnféﬁl Eié?@d(&lo@arlolf%bs theludd bBIRE & hithedth Oa‘é@tﬁteci%ﬂna% 2% benzoate
and art| hydr o enat ed

enat e
e L S M A R
and useohwedrogs ipdibgusyesl in T. Higuahi andhaBietig "Pro-dBugsras Mofel Petivery
Systen{sI NGB 14 bl ROAYS. t@%osu’frﬁ%@ﬁé&cgﬁa if lBlogervgfléfB% @a‘?/rbrpﬁl Drug Design,

aracteri zed havi ng 3- -7 ring-f
ed. Ed‘éﬁ’(fi s ROghg: %’B?Fé?a’é ﬁ%ﬂ‘?ﬁ%ﬂf% AS??@'F‘%‘?”(%‘Q aegaamgP 5’ [ﬁﬁé 1@5?7 both of
which @re he@byincdrporatediby refererice indheil @digty. one het eroatom from
about 1 to about 13, about 2 to about 10, or about 2
to about 7 carbon atons and can be attached through a
Synthegigy pon at om or heteroatom In further embodi nents, any
r Corfpdunddds fig iInRhIDNinoILdiNeERE aRtiares Caa sbleat@é(ﬂhdﬂeaiedan be

prepar&?%s(ﬂ}g kgﬁ\ﬁﬁé ?rg 91e9 £ te%HrL Ié eg Ang %ﬁsoéxgﬁllﬁ?s@ed a?(!orcﬁng to any of -

quaterni ze
numercp}@tp@ﬁ%g,gqnmen@rpgtggs i ncI ude nor phol i no,

t Te0ERtBbI fR6haripd &ﬁﬁr&b&hd‘a}/df IHeGrWeﬂt"&‘\d:éﬁ’faélbﬂh‘éd out in suitable
enzof

solvent %\%nrcﬁe%d %rlegdlfg‘lsglec’:t%g tr% elof glﬂl la Xa‘gtnoé org ?{lé g¥nlﬂ%ﬁsiﬁy§l{itable
solventsy:pm b substaytially hesasestivel vintljntlpg/s;tammgsmathmmmac@hhy the intermediates,
or proc¥ts @Ztﬂb termpebélmrescaf m@h w r@é@t.onstahé aazv@éd ik, RYW., ,temperatures which

can rarbgreérlfl)wstﬁ(f g&e@%ﬁ fBegF BWepwleratLﬁ%}oép%%ﬂl\S?pt S bgﬂag ?en}{)erature A given
reactioh ke legr cenedlogtih kyé soiveRUor talneiktuexd mpleghdrednersolegra | Bepending on the

particulal FlabfbR sRY! duithilk SflentsREIENRRIOEH Qh&i¥h step can be selected.

Preparation of compounds of the invention can involve the protection and deprotection of

various chemical groups. The need for protection and deprotection, and the selection of
appropriate protecting groups can be readily determined by one skilled in the art. The chemistry of
protecting groups can be found, for example, in T.W. Greene and P.G.M. Wuts, Protective Groups
in Organic Synthesis, 3rd. Ed., Wiley & Sons, Inc., New York (1998), which is incorporated herein
by reference in its entirety.



phenant hrol i nyl, phenazi nyl, phenot hi azi nyl,
phenoxat hi i nyl, phenoxazi nyl, phthal azi nyl,

woizpEriazonyl , piperidinyl, 3,6-di hydropyridyl, PCT/IB2006/003739
1,2, 3,6-tetrahydropyridyl 231, 2,5, 6-tetrahydropyridyi,
pi peridonyl, 4-piperidonyl, piperonyl pteridinyl

pﬁ%ﬁ%ﬂﬂ"ﬁ@ﬁ ASored L RERIN oy BYTRE A Mt o o, For
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v13|ble)pgrrnﬁ<%ﬁ%éerc(t)roﬁg{ Folfll{ 2({9%/652615% as éﬁ_ﬂ ferform nce l(c)ululd nyI

chromatggraphy I@T‘%—C‘dloaﬂ\inﬁwer chyorpatgsraptiyadi azol yl, '
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resulting eatdi &2 ohry bg subjeBted taaceadiyiation with a oedia@ elidhcis Ay fodide (R I) using a
base sh@2 i hé?(étﬂétﬂl/lblglaQMé LIHWrﬂﬁﬁ' ?ozgﬂl)vu@/ th? @#‘étgtf proQLth 1-3asa

i noli ziny gui nox
m"‘t“fea(g?'ﬁ gnaigns dé?f&%*mﬂfs (4 entio)- rﬁhs gzraﬂryﬁns %@tﬁz@ﬁw &#fylbe removed
by crys‘xgﬂlatmét%j holiofving apdrblysidost Iﬂ”_kQasteh toQiDh&lainhe @m&@@ﬁ&ﬁlbyure acid 1-4
be DALY 18 uBenZL LA
can be PG AN opera IR b I BE B s IR SR TP AR b prplen
Camo“ﬂﬁ?ﬂ?lénedloxyphenyl nnrphollnyl napht hyri di nyl ,
deca- hydroqui noli nyl, 2H, 6H 1 ,5,2dithiaziny|,
dihydrofuro[2,3-b]tetr%#%gh%;xran, furanyl, furazanyl,
carbazol yl , 4aH carbazo carbolinyl, chromanyl,
chromenyl, cinnolinyl, imdazolidinyl, imdazolinyl,
i m dazol y, 1Hindazolyl, indolenyl,sindolinyl,

ndot i zi i ndahy o 3H|ndolyl |so enzofur
Boc'%&@”g% J_sm_ﬁéaial YlBocHRAL 5_3%&@1_,,
I

I soq oI|nyI i shi azol yl and xazonI Fur tsher

exa s of heterocycles i ncl udg.azetidin-1-yl,
ydro 1Hpyrrol - 1-yl, piperindin-lyl,

plpera2|n 1-yl, pyrrolidin-l-yl, isoquinoI-Z-yI,

pyridin-1-yl, 3,6- di hydropyridin-1 -yl,

2, 3- dlhydr0|ndol 1-yl,

1,3,4,9-t trahydrocarbolln 2-yl, 0

yr HOHeRR | . 3,4 1 g et wd;r/pgoh
B°°¢mﬁ‘%§['? 2- atigpdgh - 2- yPoeHN i oL B
1,2,4, 4a,5, 6- hexahydro pyrazi no[ 1 a] qui nol i n- 3-yl,
pyrakﬁno[l , 2-a]l qui noli n-3-yl, di@@epan-l-yl,
1,4,5, 6-tetrahydro-2Hbenzoff] isoquinolin-3-yl,
1,4, 4a,5,6,1 0Ob-hexahydro-2H benzo[ f]i soqui nolin-3-yl,
3, 3a, 8, 8apetrahydro- 1

H 2- aza- cjcl opent a[ a] i nden-2-yl, and
BoeHNy 1 efQrahydro-1 H azepin-1 -yl, azepan-1 -yl. As
used Bin, "heteroaryl" groups refer to an aromatic

het grocycl e having at |east one heteroatomring menber
such as sul fur, oxygen, or nitrogen. Heteroaryl groups
i ncl ude nonocyclic and pol ycyclic (e.g., having 2, 3

@yclépentemechrbdxigakids Yeb@itha 2-E¥a Y Heptdd J&ﬂg@ﬁeoﬁf&ééldures
outlineddt EHR%e Zn‘i’hcygommercnally available 3-oxocyclopentanecarboxylic acid 2-1 can be

converted to an ester such as methyl ester. The ketone of the resulting ester 2-2-can be protected
by treatment with trimethyl orthoformate in the presence of an acidic catlyst such as



without [imtation, pyridyl, pyrimdinyl, pyrazinyl,
pyridazinyl, triazinyl, furyl (furanyl), quinolyl,

wooaurzoh yl , thienyl, imdazolyl, thiazolyl, padeB3g/003739
pyrryl, oxazolyl, benzofurdd 6 benzothienyl,
benzt hi azol yl, isoxazolyl, pyrazolyl triazolyl,

zol yl . 1
s SRR 41 ARIRES S b by SR iy con e
accomplished nsinteer lbdsglsuch asd GIMOSy Hydralpgis offike dlkykated ¢ster @ainusing a base
mwha@ﬂﬁﬁﬂhﬁ@ﬂ%ﬁKokhﬁmhﬁ%%ﬁQﬁ&%kw@ﬁ&&ﬁﬁmﬁﬁuE@Qﬂ11 to about
carbon atons, and in further enbodi ments from about
3 to about 20 carbon atoms. In some enbodi nents, the
het eroaryl group contai Ssh@med® about 14, 3 to about 7,
or 5to 6 Hngformnganme In sone enbodi nents, the
het eroarylggroup has to about 4 1 to about 3, or

to 2 heter atonsNQ@K d hereln eter?jﬁ@ﬁ;4§§g
refe eson| i zed

al kyl, kenyl an@Nw kynyl g s where one or nore
of thegnlng forn1ng carbon atons 23 replaced by a
het eroat om such as an O, N, or S atom Exanple
"heterocycloglkyl groups i ncl ude nDrphollno

t hi onor phol i pi per éﬁM# tet&ahyd ofuranybH.
p 7 é%ﬁ)‘dro , H —

tetra 3
1, 3- penz oxol e, benzgil , 4- qf%x- ,Rplperldlnyl
pyrrolidinyk, |soxazoI|d|nyI I sot higagzol i di nyl,

pyrazolidi'nyl, oxazolidinyl, thiazolTdinyl,
|n1dazoI|d|nyI and the like. Al so |ncluded in the
definition of heterocycloalkyl are noieties that have

one oroﬁore romatic rings fused (i.e., having a bond
in cqgngglﬁ(%aoHto the nonaromati c heterocyclic ring,
for £xa Rdht hal i mi dyl, naphthalinmidyl, and benzo

derivative§50f heterocycles such as indolene and

nEPePRRs PR arled 08 b AT RS e sspamse
Coupligg gfrﬁsplp%iwel dfﬁrlf/ajwe hidermaligsor]lwitheart igddbenzena Wenivative of éprmula 3-1
using éﬂ%@éﬂn B8dé arwdomas@iuﬁhrmosphatewa@r@w ol .msmee,atetdﬂe Removal of the

Boc grgﬁ%lﬂejsg % Calgl?das!gcl%/as lrg{ilr ﬁaxapg Pﬁ' Iﬂbgprgxf (geﬁgﬁe pI P]ergﬁq_eederlvatlves of
fmmUQﬁWOdlnents t he heterocycl oal kyl group has 1 to about

4, 1 to about 3, or 1 to 2 heteroatonms. In sone

enbodi nents, the heterocyc oa“ﬁé group contains O to

3 doubl e bonds. In sonme e rﬁ t he

het er ogycl oal kyl ggr getp contalns 0 to 2 doubl e or

trlpléqbng As Bd herein /pﬂ#bcyclyl refers to

r~efber egbedlycl bal Kyl ? 14 meiber ed
| oal i ng\enaN.atq vﬁth_aiLuLLh
RSor heyl#sBeycl oal kyR®'gr ouf which it is
attachgtd. As used herein, "halo" ge ggen” i ncludes
quoro 1ch|oro, bronmo, and i odo. As u;ed her ei n, ‘
"al koxy" refers to an -O al kyl greup. Exanple alkoxy
groups kacl ude
HNT7Y R
L N RO




nmet hoxy, ethoxy, propoxy (e.g., n-propoxy and

i sopropoxy), t-butoxy, and the |like. As used herein,
worhi7matdooxy" refers to an -S-al kyl group. As BEEB2006/003739

herei n, "hal oal koxy" referd to an - O hal oal kyl group.

An exanpl e hal oal koxy group is OCFS As used herein,

FSRLRRGE pibRsKe of &%ﬁ\rg (bl IR BE Wik nlGstERhent o a2

Chlorom@jdl{l@,@d@ qﬁ@r@qyﬁmldmg [I\@avq@ Fq;myla 4r1evpltljlra5plmq15azme derivative of
formula £2cycl oal kyl . As used herein, "carbocyclylal kyl™
refers to al kyl substitut ed by carbocyclyl. As used
herein, "aral kyl" or "arylalkyl" refers to an al kyl
group substituted by an aeyemgroup. As used herein,
"cycl oal kyl al kyl" refers to an al kyl group substltuted
by an cycl oal kyl- gr ogp R8s used herei ngs
"het er ocycl Ialé<yl re}ﬁ-efgs to an arh\kﬂ/ NI ety
substi £ a hetiédocaitbaeycl yl

het er ocy yI | Kyl —growpsZincl ude 'HR® ero alky|
(al kyl subyti RR ed H)EAfPé'@Feroaryl) and

"het erocyck®al kyl al kyl " (al kyl substitut ed
heterocycl9§lkyl) In some enbodi ment g
het er ocycl yl' al kyl groups have from 3 to 24 car bon
abismativaly, aigeliazinederivativas cdndmgireparesl using @-skauemicegs illustrated in

SchemB &t 'ﬁfe%h%aa% abkHgsle Q@foﬁir&nopym@' EQ%‘X&FH tg%yéonvé'r%ti & § bofho-5-

0 bsti
odoniech i iy ReH A RGRPRYTSGnpfa ot 4 ciniy ouieng e
resultingudsiotwith atp@eraaipe aleivativeoof (rroulp 3-24sn bs ecbohﬁal'iﬁieﬂ usingedpper(l)
iodide élﬁfd%faésﬁ@ p%hat@‘s‘l:oﬂ&ﬁﬁlg DR &LiBn oﬂﬁ@broﬁns fst‘ﬁé résglzlné)la{gnﬁemate

%5? ounds descri bed herein can g¥
5-8 o ifda Hspg '%H@waaﬂwy”s'if@f*@%e@df’@?%}he iogjq cag tbé diselpershis
trifluoranetiyl iBysireaimaemt withide SiGRCUIKRIBUENCaifRd Bie trdllGrom@ihgipgHaithe

derivatiy& Lﬁéﬁnu%td'@ rﬁ@rn%@al opﬁlnle %@E ﬁgnrﬂmm%ﬁpggs IQ&I nti ?ISXA% %?«?,E]& yields

I nventi on contal n asy subs

the p“’%‘é?“%‘i‘?”&?‘ﬂﬁ%°fé‘§ﬁ‘”l§’e5ﬁ"sol ated in opti cal ly active or
racem c fornms. Methods on how to prepare optically
active forns from opt|§6”H e gctlve starting materials
are known in the art, suc X by resol ution of racemc
m xtures or by stereoselectlve synthsm§1 Many
geometrl c isoners of olefins, C=N doyki/¢ bonds, and

t ke Bran igrmghig pneseqt Bn t BecfonpdHinds2
desclli bgd hererm—and al]| sych st able=ifonprs_ame
conténpl ated in the presenqinvent COMKsPGss and trans
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Plperldme or tetrahydropyridine derivatives can be synthesmed as shown in Scheme 6.
Lithiation of a bromo- or iodobenzene derivative of formula 6-1 with an alkyllithium such as n-
butyllithium or ter-butyliithium followed by quenching with a ketone derivative of formula 6-2
provides the tertiary alcohol of formula 6-3. Following dehydration using a dehydrating agent such



t he compounds of the present invention are descri bed
and may be isolated as a m xture of isoners or as
weoeepariat®d i soneric forns. Resol ution of racenPCT/IB2006/003739
m xtures of conpounds can 4%e carried out by any of
nunmer ous nethods known in the art. An exanple nethod
as thlohﬁ %lhliﬁ%%ﬁ) lfld]r?eCPh ‘Pﬁhin%&‘é{ W % Erl] %%)rl llfezl%bll(l)c]% b)(cﬁ%nanon usmé a
Cata'ysé &ll'ct‘ 2 6) F* il ﬁ@ b@ﬂ gaeateenief &3, &4 ﬁlndafbﬁ eallth s atiy sueh aa¢i&hingiioxane
or TFAfpdvidet agrhpdaRd@d of FR@UME b@| 6-72a8 5@n et hods are, for
exanple, optically active acids, such as the D and L
forms of tartaric acid, dlacetyltartarlc aci d,
di benzoyltartaric acﬁﬂieﬂﬁh@ellc acid, malic aC|d
lactic acid or the various optically active
canphorsulfoﬁﬁ aci ds such as IgAcanphorsul fonic acid.

Yt her Q—j%% nts sugdPTE 4fractiona
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515 Al UﬁHEEthyVBEHZﬁh='
orms, or dlastereonerlcally pur.g ,
pheﬁylgly0|nol nor ephedri ne, &bhedri e,

N—w@ﬂhylephedrlne cyclohexyl@ﬁhylaﬁlne 2-

diamrnocycl ohexane, and the [ike. Reso?u{hgn of

raceq&c m xtures can al so be carried out el ution on
a calum packed with an‘ppm caIIy active r 53F0|ng
Bmw-n%l(eﬂé., di ni robéﬂ%oﬁlph ngIyC|ne)HNS?

Ut i-eg_sq| f_cﬂtl)_nnOSIIt' Can
|nclmg mi?

the art. Cﬁﬁ%ound “the inveﬁfﬁon 3

gsreri c forns, sgket o- enol ﬁ '
WF qundgsof the inventiar r3al so include g I 3
i sotopes of atoms occurring in the internedi Pes or

final cpgpgends. |sotopes include those atonms having
the sajre atom ¢ nunber but different mass nunbers. For
exanpl®, isotopes of hydrogen include tritium and
de/Laﬁlun1 The phrase ' ph&ﬁnaceutlcally acceptable" is
&mNponedRﬁereln to reHyr 1 t Rbse conpounds,
mai erial Génpo§|g|on and/ &y dg¥sage forns which
i h the scopeRdt “so edi cal j udgnent
Fofsuse i n cont age-wiFhgshe tissues of human

irrftation, allergic response, or other problem or
conplication, comensurate with a reasonable

b hS ,

| ,ﬁ%ﬁ%{l\ysyr bi ﬁ%}dﬁgggﬁtrafpaﬁpgf &%%FI\{AUE%/ e&‘é g? @gn%e%&g% as illustrated
in SCheEl?er 6l9ﬁrag1e@@gyﬁ\4ag@ép Frehapryriding o%@dorﬁ@m@glrpg derivative of formula
4-1 can'telvanveree ot - wrahbyyridice eqrivaiet Bahils 7-108 trehtfehOnith BrSiMes,.

Using s%fa# E\{I%{:éd\ﬂ%§ dggc dfngﬁn gh%ﬂ S5 g%ﬁr(fé) rg)anlé ég{{ap\l\é}o%lﬁlcl@?(%ﬂ%rg@w? of

conv
form ulaa7c$ gNdH4-6 can be obtained from 7-1.



base noiety to its salt form Exanples of
phar maceutical ly acceptable salts include, but are not
woOizni7toezkot o, m neral or organic acid salts of B@silB2006/003739
resi dues such as am nes; &v7kali or organic salts of
acidi c residues such as carboxylic acids; and the
i ke. The pharnaceu%igghgy acceptable salts of the
present invention i q ?he conventional non-toxic
salts or the quaternary ammoni um saktsR8t the parent
conpoundﬁgorned for exanpl e, frog1n¢ N oxi ¢ i norgani c
B3 ac Thep iC ‘PQ'%( }E&Jt@@l e salts
of the" resenggﬁﬁﬁention be t he
par@ ound which c a b&stiHefhaci di ¢
noi et 3 by conventi onal cheggi cal nethods. CGenerally,
such salts can be prepared by reacting the free acid
or b#st forns of these cofrpounds with a stoichionetric
anount gof the appropriate base @ﬁ acid in water or in

gecmﬂ?} c solvent, or in gogm%tyure of the two;
genbral nogaquemmsgnﬁdla I k é etﬁpr ret hyl acetate,
il

N
| ca

euhﬂ ol , | ropanor——or*aceﬁb 1ty eyare preferred.
Lists ofNsyi ple salts are foundN lj@ ngton's

Phar maceuti.cal' Sci ences, 17th ed., ck " Publ i shi ng
Conpapy, Histon, Pa., 1985, . A418Ran Jﬁurnal of
Phar maceutical Science, 66,72 (1977), e of which is

i ncor por at egAherein by ¢€ference inits eqL\R%ty The
pr esenBodNivent i on al i ncl udes pr odr ugdiNbf Lhe
conpoundi\de crizbedgsherei n. As used hereﬂw d[ BS"
refer t@&Aany cpvalently bonded carriers RWich fe

sug when administered to a N~
manmal i an subje L. Prodrugs can be prepared by gs
modi fyi ng %4inct Monal groups present in the Eénpounds
in such a way hat the nodifications are cl eaved,

either in routlne mani pul ation or in vivo, to the
par ent conpgjnds. Prodrugs include conpounds wherein

the active pa

hydr oxylyy no sulfhydryl or carboxyl groups are
bonded to an ghat when administered to a
manal i gn U eaves to forma free hydr oxyl ,
am no, sulfhy or car boxyl group respect.vely.

Exanpl es ofg pro rug% i nclude, but are not |limted to,
acet at e, fornat@ and benzoate derivatives of al coho
and anine functional groups in the conpounds of the

cfnt\ség{%é‘é gf' plrogrﬁa?%%'_'%r%\@@ro%ggd dn%\}ueen '(IV? [ <%er1 rh%%ylgllie&ll,z&% gs Lgllned in
Schemp\@\,%[\lltrg@rtrmp@foynegy@yszol ogp|be obhtaingd by m’@at;qn ©f B commercially
availab@YS MR dHRISBIVH@S 2-0R@ ) | FbIIERIAY EIMPESLR bﬁhc-CWdFdx? foup h 8-2 to

crioro, et 3t P <P R bR AT P By SRR riag o e such o
Pd on qsgion todiveBrawmodrifiuawmetiyipyridie: érRizmtization of8fcusinydaNQy/HBr
in the pkddBhde & BLNYBR bMvideddIrBR8i5%rifluoromethyipyridine 8-5. Following the
procedures described in Scheme 6, 8-5 can be converted to piperidine or tetrahydropyridine
derivatives of formulae 8-9 and 8-10.



Compounds of the invention, including salts, hydrates,

and sol vates thereof, can be prepared using known
wonrgEmrz20synt hesi s techni ques and can be synt heeTaemo6/003739

according to any of numer@as possible synthetic

routes. The reactions for preparing conpounds of the

i nvention can be carri e%g ut 1 g suitable solvents

whi ch can be readily sel é‘H‘z’gy one of skill in the

art of organic synthesis. Suitable solvents can be

subst aptd alChs nonreacti vepw th theystarting material s

(reactfant$),  t aNOyHeEORAT at af, Spr Frstr dRfey/auinging he

te es at_which tHe & ns are carried out,
r

e.g., tgnpperatures which nge fromthe solvent's
freezing tenperature to the sdt@ent's boiling
tenperature. A given reaction can be carried out in

%23%%[?‘? ndsnd | 2@?%%%’?"?}“@@@&*5@@6%@ e
r

sol vgntsy#or a particul ar ion step can be
sel ect e%. Preparation of co unds of the invention
can i nvél¥e the protection afd deprotection of various
chem cal groups. Ehezmeed for prot %gti on and

P

deprotection, and },\h sel ect ioénqn of/appropriate
pr drecti (e ougasN can ga det ©®Hm ned b
ski | | dd '/]ﬁ the art\__é ” Fogi st D5oCERY s

can be>fdund, fomuexaml e, in ‘\"‘.AW Grieeng and P.G M
Wits, Rsotective Goups in Ogani&eSynNiesis, 3rd.
Ed., Wley & Sons, Inc., New YorkA(1999), which is
incorﬁg,ey ted herein by referenge/Fin its

entP ty||Reacti gns cangbe m)h'Ntor| d according to any
sui t Cknowr—n—the aut N l e, product
formati on gan_jbe nonitored by"spect tos/ opi ¢ neans,
such asghucl¥ar magnetic resonang ctroscopy (e.qg.,

1H or 13C) infrared spectroscopy, spectrophotonetry
(e.qg., isible), or mass spectronetry, or by
chromat ogh aphy such as high perforpance |iquid

chromat-efraphy (HPLC) or thin

ayer chromat ogr aphy.
Ex&flaryl synthetic rodt'es to
ed i

onpounds of_ the

H

I nveprf ¢id n Sch Fsw, wher e
constii t uent| nghbers of the degi cted | ae are

def i nedglger eNn. 3- Am nopent anecaglegxyNi ¢ aci ds of
formula 1-5 can be prepared using the protocol
described in Schenme 1. The commercially avail abl e

c &pbpouyks of farmivth %3 dandwrprdparesiuoadingtd Jobeme 9 ddhiatonfich

arylhalﬂ% ggr&g?rhgagt}?lﬁ%:(g&, RyBit 1(5: ﬁsr?ﬁbd;?ﬁgﬁt;gmﬁm fonowedT %’é adrdgion of

[ , ssiu [ L ulti

crcongRBIOTe. O ENS G GE EEVeP GEeiF 168 Rl MG Treetment

of the keadli9etewithuembe@s aaid yielid trdde(oRd plodud B8y a base such as
['ithium hexamet hyl di silazide (LHVDS) to provide the

al kyl ated product 1-3 as a
Ky P Scheme 9
0 ArX HO 0 H* HO
O e IO 1 O
o) n-BulLi 0
9-1 9-2 9-3

Final compounds of formula | can be assembled using the methods described in Scheme
10. A carboxylic acid of formula 1-5 can be condensed with an amine of formula 10-1 using a



m xture of cis and trans diastereoners (4:1 ratio).

The m nor trans di astereoner can be renoved by
wonyetatdon zati on foll owi ng hydrol ysis of the eBCEMB1006/003739

an acid. The resulting end%iopure acid 1-4 can be

subjected to a hydrogenati on using a catal yst such as

Standa%’*ﬁ?}% fgr{r‘?a}_lérg%ge @E{‘n %%BQE 9848@ CEL(J) glglag(;:en%ﬂ:&ilo%ing removal of
the Bogysiaaieasidgrecas heboy M4, thaciestdtingfantingr 16td canbeSuljesiedie alkylation,
reductifll @MA&tRA obi&dyRflor, BR. BIpRFRIE HhE SoRpunid&dorhtiaSehene 2.
The comrerci ally avail abl e 3- oxocycl opent anecar boxyl i c
acid 2-1 can be converted to an ester such as nethyl
ester. The ketone of the Sokheme iQg ester 2-2 -can be
protected by treatnent with trinethyl orthoformate in
the presence of an acidic catlyst such
aspar at ol uendsul f oni c aci d. Al kyl fi on of thq
resul ti b -3 mnth an aIF i odi de_ (RPN 8GR he
ac 8?“%* p9 g a base § VLHVDS. Hydrol ysis of
t he aIkyI d ester 2-4 using %‘Hase such as Li OH,
NaOH or KoH provi dgs the carbostf¥Hli c acids of fornula
2-5. Scheme 2 2-1 2 2-3 2-4 2-5 Piperazine
derivatives ean gg§grepared u3|ng t he procerre /k

depicted in che/l@s . Coupl ||‘Tb a pi pera2| neJ\

defpactih 6f Worndl a 3-2 with an i ool e
derivative/ & formula 3-1 usi ng copper (
pot assi um phogpizate gives rise to the internmedPéte
3-3. Renpval of the Boc group usi ng an acid such as
HCl in dioxane or TFA provides the f®erazine
derivatives of fornula 3-4. Schems ,’slél ternatively,

p| pakpztionRcd@ihvat i ves ﬂ?or mul Jan be pr epar ed
di-splacerentof a 2- \y\,' ){fé( or
2 odv remiuctyy mimitiadbme RfeL)y at wof formula 4-1 with a
pi perazine derivative of fornula 4-2. Schene 4
10-4

Alternatively, compounds of the invention can be assembled according to Scheme 11.
Coupling of a carboxylic acid of formula 2-5 with an amine of formula 10-1 using a standard amide
formation method can produce amides of formula 11-1. Following conversion of the ketal to a
ketone using an aqueous acid, reductive amination of the resulting ketone 11-2 with an amine

using a reducing agent such as sodium triacertoxyborohydride provides compounds of formula 11-
3.



Al ternatively, piperazine derivatives can be prepared

using a sequence as illustrated in Schene 5. The
woammarzioal | y avail abl e 3, 5-di bronopyri di ne 5- eCTaB20b€003739

converted to 3-brono-5- i adopyridine 5-2 by treatnent

W th isopropyl magnesi um brom de and i odi ne. Coupling

of the resulting iodo wth a piperazine derivative of

formula 3-2 can be acc P&ne'd usi ng copper{l) iodide

and pot assi um phosphate. Follow ng conversion of the

bromo of th@ resul ting |nterrre disate 5-3 to iodo using

I sopr gpyl manesi um br om de | odi ne, dolging agkdt can be
di spl a dHtrlfiuoroprJ(\yl ytre‘T—rrﬁﬁt‘"Wl‘t‘iT’
Me3Si !/ KF/ DMF to af forg—¥he

trifluemonethyl pyridine deriygiive of fornula 5:5.
Renoval of the Boc using an acid such as HC i

di oxane or JF Ids t he pi perazine derlgatl
formJ 5- egeSvPngBrll 2 5-1 5-p per\}dlne
or mpj\r ne dérivatives ©ar b S)Wl ¥si zed

as sF?o VO |Hm1 Scheme 6 . Lithiation of abRbno- or

i odobenzene derivative of fornula 6-1 with'&R

al kyll'i t hi um such as nbutyllithium or
tert-butyllithiumfoll owed by queﬂ‘?:hl ng wwth a ketone

derivative of fornula 6 2 pr8VI he tertiary
al cohdNR'eE).RYr nul a 6- & Fol | PQ hydratlon using a
dehydratimgagent suc ghl ori de/ pyri di ne,

the resulting ol eﬁ?'rﬁ'—)ﬁ 4 Hﬂbe reduced by

hydr ogenati on using a cat al yst such as Pd on carbon.

Treatnment of 6-3, 6-4 and 6353with an acid such as HCl

i n di oxane or TFA provi des conmpounds of fornul ae 6-6,
Metho@- 7 and 6-8. Schene 6 Alternatively, piperidine or

t h%utsﬁtﬁg x&la&w&m@ 'c&ﬁp&i}?uﬁé Uﬁﬁé MG Pdhn %dﬁ%@tajaﬁxﬁt& %F&’we%? more

h strat ech 7. conmer ci al aval
chemolte R PR TR L ﬁ|"aﬁaafﬁ9 Fefen e Al pzas & dsprease
activityfab a nagktord -Atcardingly) eompowngs tigble hcerBerbtabrbeged idinfeghods of

modulaﬁ'lﬁﬁ é Xﬁﬁfr\o‘ﬁﬁe e btBf BoRtabiny él@’re&ép?d?mﬁ Bhy cWLtoIP mighe s Re3-

siml ardproce ures escri
compandﬁéq: FARREis fepEbpd RSB o ysOMEicHR OBt zﬁOF‘P%@déPf the present
inventibrocamakbicas Trhibitans @i dhethoking rdeeptolst laifuriaer dniiaiménts, th&eheparinds of

the va{t‘gh &% ruseél'fo]mgd'ul:gt#c'i il QJ?S Ne%(%lne %c@&tro ﬂ' E%dmdu%f in need of

tetra dine derivatives can be synt
modulgiign f t%@cqpﬁor by administering a modulating amount of a compound of Formula 1.

Chemokine receptors to which the present compounds bind and/or modulate include any
chemokine receptor. In some embodiments, the chemokine receptor belongs to the CC family of
chemokine receptors including, for example, CCR1, CCR2, CCR3, CCR4, CCR5, CCR6, CCR7,
CCR8, and CCR10. In some embodiments, the chemokine receptor is CCR2. in some
embodiments, the chemokine receptor is CCR5. In some embodiments, the chemokine receptor
binds and/or modulates both CCR2 and CCRS.

The compounds of the invention can be selective. By “selective” is meant that a
compound binds to or inhibits a chemokine receptor with greater affinity or potency, respectively,
compared to at least one other chemokine receptor.

Compounds of the invention can be dual inhibitors or binders of CCR2 and CCRS5,
meaning that the compounds of the invention can bind to or inhibit both CCR2 and CCR5 with
greater affinity or potency, respectively, than for other chemokine receptors such as CCR1, CCR3, ‘
CCR4, CCR6, CCR7, CCR8, and CCR10. In some embodiments, the compounds of the invention
have binding or inhibition selectivity for CCR2 and CCR5 over any other chemokine recepior.
Selectivity can be at least about 10-fold, at least about 20-fold, at least about 50-fold, at least



Schenme 8. 3-Nitro-5-trifluoronethyl pyridin-2-o0l can be
obtai ned by nitration of the commercially avail able

weo-200710f2200r onet hyl pyri di n-2-ol (8-1). Fol | owi ngCT/1B2006/003739
conversion of the hydroxy @roup in 8-2 to chloro, the
resulting chloro conmpound 8-3 is subjected to a

about @}33@8,%?[}%%@8@@55@{8& %tdg ah%{%lgsﬁo&sjg g[ %ieagt alp%lr}t 10%{) Po(l)d Blndlng
affinity Bhdinbibitar aotermny corfi b8méasusadregcddiNgRY rbiBine imetHobeinpiieest noeh as

did b bronmo-5-trifluoromethyl pyridine
aceor Btﬁléhgsg%‘p \%Iédq]%%lfocedures descri bed in Schene 6,

8Tl*53 Qf%lsﬁntﬂrévee&%\;@?qeé@'oylgew?;@qudqf heating a chemokine receptor-
associdted disdage orajisorded inrad irdibiduaBeigy @8tl63|f) bl atmis@endoheaindlvidual in

need o%#_:@tr%?rq%éﬁerg@ %AI)%#%W &l n flgg?-eo%rf r%%ppp%mg of the plbesent
inventiogy ?—!ﬁd%hé@a&%‘&'é?' @P'RBPsitign @@f?é’ﬁeA 9herrmk1nﬁ F%E?ﬁ’téfrﬁsé?c'ated discase can

includeadhy ldisadsie s cbder Bedopaiaa ththadiredsy drmd)ﬁecﬂ%(ﬁrﬁ{ed td gxptShibigor
actnvnty%f m:@t ﬁéerl)w(%k r?g'dé@lhtép lré)cgn\ég?ng #ﬁg rﬁ%g%o} ?(sg?mzﬁed( %seffe can Vaéso ingG udg any
d'seaSQ (S*'SPWQV Alcerstion thaﬁ@%rbmue\@n@dganzehomieéaqrmw bnfnoﬂwi@tmg

chemol@ﬁé Qbe;ﬁor%cwni ha afHARRINE r&@btdr%(s!s@béi&d &E@sg Gérﬁﬂﬁwdp‘n@ﬂbl@ bny

mul a
dlseasc? dgsordebor cQ H‘@T z 3 cD%ra?zltarlﬁeﬁ gy h@?‘ H%afsan drﬂgc&nwso%g&n ﬁjfch as a
virus orgriaknietein @ch Acmmyeqeotoacln gomé embediménds, Ihehemokirpareceptor-

assoméi@c?@j@é’é?sgg aV@ths @@o@é@d"@sé&fse @l ﬂaQectlonUS' ng

an

AR S B 5Pt BT Bl S R BT IRO S THEORIoE K HGE
inflam rmiloaemcdmfémmhatm disi@lses painF#gin adseciated wittt estepadimitingalhsSociated
with rh&ﬁﬁht@@ar%ﬂlm ‘ﬁ@ﬁr@ﬁ%ﬂr@gzﬂr‘\ kMl oRbh Qar (5|%§é‘st byézéltﬁgt’rﬁ@r#e' dddrders,.

on, etc rOVId f1 nal oun
Canceff'Hﬁﬁh%&'swdzv'fa'g&ﬁ%'ﬂ@ FFeTpe AT RRg e eTy Mo S aTRa S aving
an inflagfmdtdre cormoperitisach asaasthba, msm‘dbhnebbemrarajlengg: rhioitiSeinesits,

conjunéti]r'rtis gﬂé‘-mlét%gmgéula@ d@g'%rngt%ﬁé(r{ 'fcﬁ)d %ﬁér& Qéong)%m &n%g 5ps\§'|L ésré

an amne O
urticarig, gy s wewlwewn@éﬂﬁv bqué%asaﬁhra@gotsfd'sremwﬁ medliag liver
cirrhosBpdardiatd diEgasm) AZBEIBEKigkhsd, epdis taatenbds, athk@baeresis) Siultplean

sclerosBIBRANS 4BGLsd. udRANCLINE nPE ALY ) B grslgsseg Wby
pulmongsy TlEgisutireniq %@Wtﬁ(wmmﬁaa@(qw@i ra@gﬂ%@ Wﬁﬁ@néf
nephritispuilcarhtire ddlitis, atopic dermatitis, stroke, acute nerve injury, sarcoidosis, hepatitis,
endometriosis, neuropathic pain, hypersensitivity pneumonitis, eosinophilic pneumonias, delayed-
type hypersensitivity, interstitial lung disease (ILD) (e.g., idiopathic pulmonary fibrosis, or ILD
associated with rheumatoid arthritis, systemic lupus erythematosus, ankylosing spondylitis,
systemic sclerosis, Sjogren's syndrome, polymyositis or dermatomyositis), eye disorders {e.g.,
retinal neurodegeneration, choroidal neovascularization, etc.) and the like. Example immune
disorders include rheumatoid arthritis, psoriatic arthritis, systemic lupus erythematosus, myastenia
.gravis, juvenile onset diabetes; glomerulonephritis, autoimmune throiditis, organ transplant
rejection including allograft rejection and graft-versus-host disease. Example cancers include
cancers such as breast bancer, ovarian cancer, multiple myeloma and the like that are
characterized by infiltration of macrophages (e.g., tumor associated macrophages, TAMs) into
tumors or diseased tissues. Example viral infections include Herpes infection, influenza, HIV
infection or AIDS.

Further diseases treatable by administration of a compound of the present invention
include, for example, autoimmune nephritis, lupus nephritis, Goodpasture’s syndrome nephritis



3. Schenme 11 coupling agent 11-3 Methods In sone

enbodi nents, conpounds of the invention can nodul ate
waaebinreyp1 of one or nore chenoki ne receptors. POEIBBNEV03739

"nodul ate"” is neant to ref®r to an ability to increase

or decrease activity of a receptor. Accordi ngly,

o SRR PRkl D OB SR TR
Wege”P@(ﬂé‘iﬂUWﬂmStSh any one or nore of the conpounds or

CAIRRE ihbleMNBe €6RA Cdohta@fgheeRitdlthe bﬁng’ﬁ%ﬂ@geﬂﬁpgﬁﬁdﬁ@ﬁnmetles in
R G T e T
compowifh Hieriaventon induges thapdminitraiiph of heom poued b toepregemt in@ention to
an mdl\ltl@@dort tlé’ﬂ't’ ds%f@ésea Mdnvhév)hg%fch@mﬁlhm afs%ﬁ BL Q& e'xEPB le,

ation o rece

U VLR T M e A R
containfrgtirath@mickin®reeemddei ne receptors to which the present

C@s'm@h‘ RERinPinB trd niﬁél&lﬁum Lﬂaﬁérﬁ ” h%@]l |Mﬁr§ha¢|§¥ab§h %@g{o%%

R e to In sone odl nen recep tO
animl, %Sﬁ'@é“‘i”ﬁ“?'ﬁ@re&ﬁa?'b‘ﬁicﬁyaﬁf°t‘&fﬂé?ﬁ9k‘isnféb‘?“éd1§’§§ 675, Swine, catle,
sheep, |hnnsbsudr primatéso andarearpleteralCikinan€CR2, CCR3, CCR4, CCR5,

ed 9931?1 th se %ﬁjapg%ﬁgl eﬁlegnvé %Fﬁ% n@ n:gl%gs to the asr’r%cwgt 0

chenokj ne tec
active CORRAYIG qﬁ@hgrg@%{t Qﬂl agept ’@e}:@cnsﬂhe glglﬁ@czé ﬁmgqlmtegpoqsﬁ thatis
being sotighirpkd treud, et @himki, mdsidaadt ﬁumma @&e%&hblot/é‘tet@@%

medma@@to?%herl@ﬁm&o WRI?H mglﬁde%f,ong he 'orrév htelf] Zn gan be

PS¢0 npound
Hit hfevertndghe ﬁ'mﬁsa f@fsexamelﬁem\tehm g @@e@m eendjtion lor djisadgrér an
individuaf \ﬁ/hdkhﬁy/be%retﬂ]ﬁo@éww ,thelf( AERES: thrilod or GiSHIRAHEdickOnatty e’t
opore 3 808 2 AR ST BRSTBL % e RN bekges we
preven%mdwmsmwtydwngw@fe@Mt drugrindecsapuolnedary Gifrosieshionie @bstivotive
pulmon@@mls}ébﬁﬁ(CUPD?rgréfﬂfék&b%o@@k@as@%/o@ﬂ@g% eclibrd dhedr €at er

transplar]jﬁaél%lgrﬁ ev?lgggﬁli%{ﬁjcgfeg{}@ﬁ S Ié\égoﬁlc de@%ﬂs @@gggom%%)?renmal
allergic@®mys); CCR8, and CCR10. In sorre enbodi nents, the

qm&n@&h@&sééa@ fbr"b‘k@rﬂﬁlle qaih.m‘éea Ridadd, @&cﬂ{gg PP&]%A%&' irC4h

ver an enokl ne

i 3L 5% iben oGl ot ey SR Te O o Dereseese
conditicator Hiearger (ad cartes@@-ffirthleddevalopi et st thalpathblogiﬁhnfdm shmpadmatology)

such ad lﬁlﬁ@ﬁlﬁhﬁyﬁut&g%uﬁg ?on@E in fﬁ@é&er@ﬁﬁly 6@%36%% %u ndL(?e%St

a 91 | east” about
pulmonary fIbI’OSIS c ronlc obstructlve pulmonary disease (COPD), rheumatoid arthrms upus or

psoriasis, or inhibiting tumor growth or stabilizing viral load in the case of a viral infection: and

(3) ameliorating the disease; for example, ameliorating a disease, condition or disorder in
an individual who is experiencing or displaying the pathology or symptomatology of the disease,
condition or disorder (i.e., reversing the pathology and/or symptomatology) such as decreasing the
autoimmune response in hypersensitivity lung diseases, drug-induced pulmonaty fibrosis, chronic
obstructive pulmonary disease (COPD), rheumatoid arthritis, lupus or psoriasis, or shrinking a
tumor associated with cancer or lowering viral load in the case of a viral infection.

One or more additional pharmaceutical agents such as, for example, antibodies, anti-
inflammatory agents, immunosuppressants, and chemotherapeutics can be used in-combination
with the compounds of the present invention for treatment of chemokine receptor-associated
diseases, disorders or conditions. The agents can be combined with the present compounds in a
single dosage form, or the agents can be administered simultaneously or sequentially as separate
dosage forms.



affinity and inhibitor potency can be neasured

according to routine nmethods in the art, such as
wacoewrod22og to t he assays provided herein. The PCESBWD6/003739

invention further providesnethods of treating a

chenoki ne receptorassoci ated di sease or disorder in an

! 8 . Xri }adc‘lt?ongl éjhall%‘l%fc u%cal)ag?b rse aL{%rre Pft grte%uﬂglg aﬁ% mrrin egefr]t%
an“bo%efsf @Bt'ﬂf{?@%w agents; inddisseerttagogyenprsi Aedsitiers, berump ligis end lipid-

carrier mdd@ating @Gerds, aﬂd@hn%ﬁ!ﬁ@@bérb%hts %Qfﬂp@ﬁéeﬁ'nrgﬁbnfb;}%?ﬁ&%nh the
S0OC e C

ny
compofRTPIE Bregb B R R 35 B Ra T STk soebil raseefiga dpessds.
disordgrgefi Ope@!qny Thiersigenis tan qombned with be peséntebmyountis laesingle or
continueE Bk bRk &% %ta%énts CortReIIRIHidG ed §E)9ﬁ§ngl Ssg/foa g%du%bt%qy as

g e, gan al so i nclude any di seas
separaie, “ﬁa?%e OH'St hat can be prevented, aneliorated, or cured

buiteie ahtiviralragerah emﬁmnmedfemﬁphmomwhmi ith théd\canhimde di ehe |
present lﬁ\‘}é‘ﬁ%rpcran%§§Bﬁée%agos¢desa%g§§c1&ﬁ9e %Uértsgﬁgnslr%r}%sléqr%bﬂo% {NRTIs),

q di sorder or con racte
non-nugGose BNSART tENSeliRtash nalbtare (NNFHER rivrotgrRerintitors apf eiher asiiviral
drugs.viral protein wth a chenokine receptor. In- sone
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The amount of compound or composition administered to a patient will vary depending
upon what is being administered, the purpose of the administration, such as prophylaxis or
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applications, compositions can be administered to a patient already suffering from a disease in an
amount sufficient to cure or at least partially arrest the symptoms of the disease and its
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Diabetes and Insulin Resistance Treatment Regimen

Type 2 diabetes is one of the leading causes of morbidity and mortality in western
societies. In the vast majority of patients, the disease is characterized by pancreatic beta-cell
dysfunction accompanied by insulin resistance in the liver and in peripheral tissues. Basedon
the primary mechanisms that are associated with disease, two general classes of oral therapies
are available to treat type 2 diabetes: insulin secretagogues (sulfonylureas such as glyburide) and
insulin sensitizers (metformin and thiazolidinediones such as rosiglitazone). Combination therapy
that addresses both mechanisms has been shown to manage the metabolic defects of this disease
and in many instances can be shown to ameliorate the need for exogenous insulin administration.
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antagonist). The CCR2 antagonist can be dosed orally q.d. or b.i.d at a dose not to exceed about
500 mgs a day. The patients can be withdrawn from or have a decrease in the dosage of their
current therapy and would be maintained on treatment with the CCR2 antagonist. Alternately
CCR2 antagonist treatment may be used to supplement their current therapy to enhance its
effectiveness or to prevent progressidn to further insulin dependence.

Advantages of substituting or supplementing traditional agents with CCR2 antagonists are
numerous. Such agents may be useful, for example, to preclude progression from a prediabetic,
insulin resistant state to a diabetic state. Such agenis may reduce or replace the need for the use
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Patients who demonstrate high circulating cholesterol, low HDL, or elevated circulating
CRP or present with vessel wail plaque by imaging, or any other evidence of the presence of
atherosclerosis could be treated with a substance that inhibits the expression and/or activity of
CCR2 including, for example, nucleic acids (e.g., antisense or siRNA molecules), proteins (e.9.,
anti-CCR2 antibodies), small molecule inhibitors (e.g., the compounds disclosed herein and other
chemokine receptor inhibitors known in the art). In some embodiments, the substance that inhibits
expression and/or activity of CCR2 is a small molecule CCR2 inhibitor (or antagonist) such as a
compound of the invention. The CCR2 antagonist can be dosed orally q.d. or b.i.d at a dose not to
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|Z|ng devi ce or the nebulizing deV|ce
danPIseeThinverdien firther inclydge isolopisily-labelet! corpotintd effairiiantan

“isotopigMgiok fri@o-RIbeIsS Lbbﬁ'p&in@@é QEIMDoIRES tREnvent rHX/He‘P one.or more
OSl t1ons can adm ni st ered

atoms a‘?‘é’ﬂ%ﬁlﬁ@ed o? sUbs?{g ;)pyiaﬁ %m% ﬁng aa amllccrﬂasaéy( p’;@@r numbegr different
from the ajerpig IrT@tS$ orM433 namberpyricathy foartdsn nainedte., n‘éheanarasmnmngpfsmable

radlonuaﬂ@tﬁblﬂ'iﬁ’ayqfe lﬁ&%%'iéot ih Qaﬂﬂﬂﬂaéqéf%eeﬂr {lﬁveﬂtl&%& d&ﬂtb oy hot
limited tQ a‘-lj ga&sg gxﬁ'@?n ﬁ]g f%diﬁlljtﬁl’ﬂg})r &(?'Bﬁwr'%‘(ﬂﬁ Ta{grt t,;u(g]:)hﬁ; agg & C@}SN

"N, ’5ot Fer 3py°F. e st Xee 6F, "tend matil ¢Hit, itdhe "TramAefadehuclide that is
mcorpor@ﬁlzmd’\th@ @bt 1afo-1BBEd E&Fpo'uhé%%m !j%)ehg' grq %Q%E%cmc 2RPliegtiog of that

mpos) t | ons
radio- 'a%‘%?’ C@WP“:‘;{]%n iifazwagwﬁ for 'ﬂr\r@{OFkawede@é@s lsbeling arr eampetitton
assays, sorhpduotiethet inarmue’H)Cat’sl, #as ' \pBs b alil genaamastimdhBserul.

@1 ~0isS &8s @23,a12 1l31 $ é
For radig: ? Hn? :gg%'%%%ings% 85fiep'(ang {Bﬁn%dloge S‘QQPS%W&}"Y Pomost
useful. bel ng treated as vveII as by the
It is understood that a “radio-labeled ” or “labeled compound” is a compound that has

incorporated at least one radionuclide. In some embodiments the radionuclide is selected from the
group consisting of °H, **C, '], %S and 2By,

Synthetic methods for incorporating radio-isotopes into organic compounds are applicable -
to compounds of the invention and are well known in the art. A radio-labeled compound of the
invention can be used in a screening assay to identify/evaluate compounds. In general terms, a
newly synthesized or identified compound (i.e., test compound) can be evaluated for its ability to



j udgnent of the attending clinician dependi ng upon
factors such as the severity of the disease, the age,
woebgh2zand general condition of the patient, aawU1B1ve6/003739
i ke. The conpositions admdni stered to a patient can
be in the form of pharnaceutical conposi tions
These ition an be sterilized
reduos iRl o S AR Beiod OBV ST MR p B SoPefinaiesspise
A°°°rd§tgé’r ihp abifity pt alegiompgunsde sonwltamthdh@radaﬁabged pamkage dor binding
to the éhefmokifcreéptdr Klireddy chy&MRE thiitg Biflaing &¥nidyy ophi | i zed
preparation being conbined with a sterile aqueous
~carrier prior to admnistration. The pH of the
Kits  conpound preparations typically will be between 3 and

1‘1he pﬂweﬁt |Weﬁi‘|&|ra?§2:| llbfcl:ll‘joreg B%a?m%&ugca@@g ugaﬁlt fopé)gafnﬁ pilﬂ)(e

treatment o h k O ORS00 (’:ert

%’ft W%"ef“é?“e"éfi %o BeEspRcistRdLiseases which dncluge org erunare M%nefs
containjigl d pheersagktticalircompesiffonrcomprising actherpiaticae efdctieadmsunl df S.-
compodtfot FBRTLARESE dnGitd %ﬁg@nepgclbébe lf%gg;%g u&g%r %f ot? Varjou L esent

tion can vary accor
°°“V9’B3‘PTP T Lo PR St es tf?r@a@m@mcom@mﬁ@d@h opérer more
pharmareutivelly aofeptubhd dzirrety, aﬁdlﬂdﬁalafonthha's C@@p@lmﬂjbe Iea@nyfégaérérh to
those Rk ik %‘%{rtt ingﬂﬁ%n Q%ep s%ﬁg br &{% els. mdﬂs%m@%grtglﬁ%];oﬂq

rescri Cl an.
compopgntsfo g% ﬁ%lﬂlﬁ@r%if gqn%ngs(fgreqejmlrmﬁrapqp anct@fa;pﬁialg'@g far géding the
COMpPOBENIE) CeBi dldote lmeuaﬁye d.ependl ng upon a number of
Eﬁ%tlrﬂfeﬁtﬁhgﬁ %éb%??f)a eater duh {%ﬂb‘? ‘?’lg!(,%fg%%? %:teigrlngleé Ci'ﬁe following
examplgg ﬁ'ier?ffgr??' tor l"bmrahwurmsam@h@aretnh@msm\qdam frdisthe finveditien in any

mannet. Mot $Ki i &1 AREviIIPIcaNiydaBgrhire @%r@%%ﬁ%rn@%%ﬁr&ﬁ%%& \?\,I/ﬁil\?h can
0

f.f | uti con n
be ChaogLfé d ’o?@ﬂoér?eg 3@6‘8@&83‘?“&5"% %Wteé?sé"ts admi nstration. Some
typi cal dose ranges are fromabout 1 Dg/kg to about 1

PREPKﬂﬁNDNéAND@KNMﬁmﬁﬁ per day In sone enbodi ment s, the
out gpto about 100 ng/

o GomBUHEs tilee HaPu Aty SPPPRE 3ePENaURERG
methodg Iqleg:u@ehi hegain atﬂ/cggcczmquﬁe rd;lylp@swmétlcembteﬁds @&xample methods can
be fourﬂrﬁ)ﬂfr @5 i) U, §eh ol FIPRS 328andlk ﬁ%?dff"l% b&#ﬁe@y\fﬁ %% 2005, as

t he artlcular tie

well as (?93 Oggﬁaotze?%"l‘ 85\8'9/%‘? 'ficﬁfemé@ﬁﬁs&?m%@?@e?eesa its entirety.
Furtherf the par@undsof dfe ExXamplex carpheatadted fanidhibitay sddivityef GCR2 or other
chemoldbai & | at

e OB KR il LB BT o

ani mal nodel test systens. The conpounds of the
Preparationein (35p4-isgmo}l- 84 {45 (frivuBtonastig@pl idia 0TjphikdzH1 Wi t h
yncmhgﬂﬁcgémﬂaﬁﬁuﬁ%d't'Onal active ingredients which can

|nc ude any pharmaceutical agent such as anti bodi es,

I Mrune suppr essant antl-lnflannatory agents,

chenot her apeuti cs, ring agents, HDL

el evating agents, in et agogues or

sensitizers, drugs used”ﬁo ’Qbe treatment of

rheumat oi d N

/\ CF3
N/



arthritis and the |ike. Rheumatoid Arthritis (RA)
Treat nent Regi nen Rheumatoid arthritis (RA) patients,
woneetoezkoaggr essi vely with di sease nodi fyi ng agemiB2006/003739
(methotrexate, antimalaria4s, gold, penicillamne,
sul f asal azi ne, dapsone, |eflunam de, or biologicals),
can achi eve varyi ng degrees of disease control,
i ncl udi ng conpl ete pem ssions. These clinica
responses are associ aj yth i nprovenent in
standar di zed scores ofd ase activity, specifically
the ACR criteria whichATsljudey: pain, function,
nunber of tender joints, ﬂﬂxN of swollen joints,
patient gl obal assessnent, physjc cgl oba
assessnent, | aboratory neasureN oL/inflammati on (CRP
and ESR), and radi ol ogi c assessnment of joint
structural damage. Current disease-nodifying drugs
' ik mai nt ai n
A ol S o T B B Rl e R BT 1
ylcarb%g'&}f@?%b%few BRING (BRI P-8 armrorang BErGyploheradinersi 2-dione, 3,5-

bis(1,1dirhamngionnErom .69 mﬁdﬂ;nrt Memahdl 65 nnqmeatr&d af loBM tEREHEEre
for 30 %ﬁ@éé%ﬁér&dﬁoﬂnﬁ (B§l ﬁ{ héé\n% \geé nngeg%H%&tglresultmg mixture

er na ere
was stigeq @ietnighbattreasp weratme e alAteasan i sihates ing haeczanids

evaporBlhRbs rmﬂxﬂb dRedusGhdsh£e8 lbhdic WP Naok aﬁ&jé()@rr:l&t@d with EtOAc

three t@%@. IT‘FI t\JI}A etdh Frac%n \Iﬁ,é'ls%a%(i Q@P«ggﬁ SeUIfgtab?F%ﬁB(j congeﬂtliated in
vacuo.The PrUﬂm@ﬁlawW%wuﬂmcetty)ﬂaeh carhre¢hreth Semigdy ot EfGApxanes) to
yield (34btd, a6 IRLiHIE cAHpERd. (@Wed 18t H-‘FIZEIQ&@UEMJF-Q%SZ found
3891, limted to nethotrexate, cyclosporine, gold s
antimal arials, penicillamne or |eflunam de, mho have
achi eved cIinicaI rem ssion of di sease can be treated
with a substance that inhibits expression and/or
St Bactivity of CCR2 including, for exanple, nucleic acids
2L B e g., antisense or siRNA nol ecul es), proteins (e.g.,
anti - CCR2 antlbodles) ~small nol ecul e inhibitors
(e.g., the conpoundd (sed herein and ot her
chemoki ne receptor i i ors known in the art). In
sone enbodi nents, the Suks that i nhibits
expressi on and/ or activity is a small nol ecul e

CCR2 inhibitor (or antagonist). ggRZ ant agoni st
- 'N
e

can be dosed orally g.d. or a® dose not to
exceed about 500 ngs a day. Th |ents can be
W t hdrawn from or have a decrease in the dosage of

. i I t e
A mmtJngf tl'te n@U&JGﬁF&%éEE Aa(%g E‘EAQ. ﬂ %ﬁadq)?dr ge}]a Irtl{%na% /? 68% tm&g;),
"'ethy'w'f‘?\ 1a°— BlofrB? wapi)oﬁt'dé‘teﬂ@e%S%nmt)a\@éhvcg@geaﬁtgd ey gsi for 90
minutes: Thé @ikturé WY faBedaiRBudheCaiR, Whdthg@ith DOM. Thé fifralBx @BmkR| €,

concen?rgtgwn 205% tB gffo%) QWQ (58\9 ) gqﬁ’e title %grgggu%d gé g?a%ns% |J] WS c%lcufated for

C19H24F3N302. (M+H) 384; found 384.1.

Preparation 1A: (3S)-3-isopropyl-3-({4-[4-(trifluoromethyl)pyridin-2-yl]piperazin-1-
yl}carbonyl)cyclopentanone



dose reduci ng the DMARD and conti nui ng on CCR2
ant agoni st. Advantages of substituting traditional
wOoBRDS220 t h CCR2 ant agoni sts are nuner ous. Tr RAdTABING003739

DMARDs have serious cunul a5 ve dose-linmiting side
effects, the nost common being damage to the |iver, as
wel | as i nmmunosuppressive actions. CCR2 antagonismis
expected to have angj rov§§ |l ong-term safety profile
and wi Il not have si hmunosuppr essi ve
liabilities associ atm adi ti onal DMARDs.
Additionally, the hal f ATt ‘ﬁ?7the biologicals is
typi cally days or weeks, whi is an issue when
deal ing with adverse reactions)ﬁiﬁfzbagf-life of an
oral ly bioavail able CCR2 antagodist is expected to be
on the order of hours so the risk of continued

The titlegqrounéwaspreeeecin e dashfoh eimilanto stdv F BRp&MEIML1 dt&rtingSiFam

(18,48)7-RBbprBby1-334- O(ﬂ]ﬂ%r@uﬂeth???ﬂ rﬁlldﬁs’ﬂ @?hﬁ%gﬁ Iqtyﬁ:’.a\rbon c¥clopgr§l-2-en-1;
amine. %aqa%%}fgkg Ckzg'hqu'}éa%? (%E’ #8ppiovad 885 Gi ven eit her i V.

or s.c, requiring doctor's adm nistration or patient
self-lnjectlon This leads to the possibility of

fusion reaction or injection site reactions. These
Examp&r‘e 4103 ah$-isopeapybB-Ha- [%ftaﬂwoaemvhmid@r&ullms@zm 1-
vi}carbanglyopeiitylldshiabiet-gspyaitldin sy ritilReg1)&fcidHeRanbi €at ment
Regi men Type 2 diabetes is one of the |eading causes
of nmorbidity and nDrtalltM in western societies. In
the vast majority of patjdgt thg di sease is
characterized by Hax t|c cel | dysfunction
acconpani ed by ] esi s .aceN the liver and in
peri pheral Wisslies) Based o priymary mechani sns
that are agsogi gneral cl asses
of oral theralies are available to trgatNtype 2
di abetes: insulin secretagogues (sulf ureas such as
gl yburide) and insulin sensitizers ( formn and
t hi azol i di nedi ones such as rosiglita e). Conbi nati on
t herapy that addresses both nechani snms has been shown
{To armhvtigreott((18, 3R 8-abiro iselebeydomhtyl) (3H(- (BB RATEN YD) .dintlz
yl)plpermy ybrﬂéﬁ%ﬁg §?d—‘|ﬂ8 R rﬁrlﬂglm Ig)eMggﬁHO_i/\eésaatd%eé h sy]cpr rTAE(fS

nous I nsu
i R A eBHYgnd sediam trlae%t@iyhgolwndm e
(1.5equivp ethefraiktufewwas sarred ungibompletel! PeHichEe Bhdhe @GueoliSIprdd iekitRidd

with eth(}"l a%tg@ %h@ﬁ ritbi r'?e'ii%# n%f f"erd o da% o sgglgw 5}1@\53?% e(#hrgr@atog{?phy

RSUTA to’b

gave thg ﬁlﬁéiof"é’ﬂ“’lj’l aﬁ@d’@@e P@’V‘@r alirt dpheliaationcM$ galbyjatahfor CaoHoFaN,Oy:

(M+H) e3sSfomidad3s@n Wit h obesity. The majority of patients who
devel op type 2 di abetes begin by devel opi ng insulin

Examplt 25 TR S e dohep SR S RSB R penin-t-
vl}carb?fgyﬁev?'ﬂ%‘iﬂﬂf'lﬁ‘é}w% SriaeibexypiReridine-earbenyldtoss of gl ucose
honeost asis. The onset of the insulin



resi stance conponent is highly predictive of disease
onset and is associated wth an increase in the risk
wohod@rzoopi ng type 2 di abetes, hypertensi on ardT/IB2006/003739
coronary heart disease. Of® of the strongest
correl ates of inpaired glucose tol erance and of the
progression froman insulin resistant state to type 2
di abetes is the presence of central obesity. Most
patients with type diipbet es are obese and obesity
itself is associat nsupi n resistance. It is
clear that centrall ad ggg;;y-4§ a major risk factor
for the develo in |stance | eading to
type 2 dlabetes suggestlng t |gnals from viscera
fat contribute tdlthe developne Nof \j nsulin resistant
and progression to disease. In add%@LSp to the
secreted protein factors, obesity I ces a cellular
i nfl ammat ory response in which boge marr ow deri ved
macr ophages accunul ate in adi pose é%pots becom ng
adi pose tissue nmacrophages. Adi pose tissue nacrophages
accunulate in adi pose tissue in proportion to neasures
nfiltrating macrophages are a
A "'e%aaﬁ‘.we* S35 bl TV pRes fm e R R R Dt have
been denonstrated to i nduce |nsuI|n resi stance in
duces MCP-1 in
tlngthatlts activity

adi pocytes. Adi pose tissue@pn
proportion to adiposity,
by signaling through un ght play an inportant
role in the accumul at? macr ophages i n adi pose
tissue. It is unknown t her the MCP-1/ CCR2

interaction is directly rfesponsi ble for nonocyte
recruitnment to adi pose ti'ssue, whether reduced

recrui tment of nacrophages to adi pose tissue in humans
wihertitie| erarqungy wheprgrared byHakinglgtrBety 4 Psetiipivetdinasarboxylate (2 g,

0.01 m@ly .anm&rlaaamag mLyo Jﬂﬂh@ﬁédeé‘éldlﬁ@ ﬁot\ﬁ@bﬁﬁn’ﬂﬁ VardRR (1.3 d 0. 024 mol ) at

. TR O B L i i ki e

over 3( rﬁlﬁm k%pﬁ*@lhtgtnaﬁereper@tumewmse pr B dbeteiactiofnes theg lejieeitc jvarm

to ambieht té?h@é?@thie%r(dﬂ)’ﬁ%rr%dt’l@@%é;t)]en EMeEAaRA it TRAL St e [Ridfe was
mﬁmwe¥b tanc re53|on and/or activity

o MBker g ergt e i PEC PRy B SR gerafagreghy f
afford agreili(5& g,s7é)°/q) which RRtheséree NMBs3s degaribediniZacuie .Mjchael J.; Cai,
Dongwanfrbrra@%%n 2Bidrd @6053&1)6(3 54'1'?'4%0 "P'l\ﬁk‘#lcfbddﬂﬁ héy lglFIE)Sd 4.06-4.00

|sc
(. 110 R 1 EE BB (i B PGP &~ RHoRR2 h Siha 22r 10 (or . 1H),
2.95-280 (ke rertdhdiatehts(m, 2HE 1S0ls9ahce that inhibits

expression and/or activity of CCR2 is a small nolecule
5. Prepitoni i irbbitg! 34 A8t 3ApicHine- 1110 SRR, ant agon st

can be dosed orally q.d. .1.d at a dose not to

exceed about 500 ngs a day The patients can be

wi t hdrawn from or have a d*ease in the dosage of

their
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The title compound was prepared by taking tert-butyl 3-hydroxy-4,4-

dimethoxypiperidine-1-carboxylate (702 mg, 0.00269 mol) in Tetrahydrofuran (10 mL, 0.1 mol)
at 0° C and adding in Potassium tert-butoxide (15 mL, 0:015 mol). The reaction was stirred for 20



current therapy and woul d be maintai ned on treatnent
wth the CCR2 antagonist. Alternately CCR2 antagoni st
wonreetoT=201 may be used to suppl enent their curPEDAB2006/003739
therapy to enhance its eff4ctiveness or to prevent
progression to further insulin dependence. Advantages
stitut uppl ementing traditional agents
min an g LRgety ﬂ{agegﬁ%ﬁgﬁsg HoeEmel v g ans| o tegpperale s ke
ambieny teefpgtaturé. Wtee%amml azernight tipy reedtion evixiure e pairedinforwater and ethyl
acetatd? ‘Tﬁ&iblﬁg}% Fagers W@%@eb&at@@ %hé& %tcoﬁée%r ol \%cﬁd t@%ﬁ&g %P oil which

ace e nee
was “SF151 s lﬁé‘é%‘fm%’! r?§%9 M$ C§I§H'§‘ief' f°£ @ra&'as'\'ws t(H'+Hh%7 & foypq 24beflant
toxicities. Such agents may al so reduce the need for,
C. Preparationodf $iigd-trimethexypipgridine i | , exogenous insulin
suppl enmentation is regqui red. Atherosclerosis Treatnent
Regi nen At herosclerosisyi$ a condition characterized
by the deposition of f ubstances in arteri al
wal I s. Pl aque enconpg seg sdch deposits of fatty
subst ances, chol esteroly cellular waste products,
cal ci um and ot her substances that build up in the
inner lining of an artery. Plaques can grow.| arge
enough to significantly reduce the blood' s flow
The titlg pereeghd wis Riepaseq by teignatedrbutyl8Ad-timgthdxypipatididetzgboxylate
(424 m@crmm54 Hvb@hh m&RyIdleafvBIeE 911!%32 H1%§ faﬁ@é&‘ﬂu@%ﬂwﬁ’é&{ cep?md (1

tur lots to formt
mt., O‘F OB Fia fﬁaﬁPB&Vag s 5o S'S"QQR'V%? f'vaaf?mvs%%wﬁmt%nem?éawde
taken i@ﬁnemsxt@fept(h@ hadP%).IMS ¢dimelatidder RHebRS (8i+H) tedfouessmsl1.
that feeds the heart, it causes a heart attack. If it
D. Preﬂsramﬁ&f%uﬂh@ad-mﬁféﬂﬁ&yﬁ peHdifeerefpbigatbr ai n, it causes
a stroke. Atherosclerosis is a slow, conplex di sease
that typically starts in childhood and often

progresses as people grow r. A high level of
chol esterol in the blood | jor risk factor for
-coronary heart disea ased gn chol esterol as a

primary conposition o e, the advance of plaque
formati on has been nanngd by the reduction of
circul ati ng chol ester or by elevation of -

chol esterol -carrying high density |ipoproteins (HDL).
Circulating chol esterol can be reduced, for exanple,

bihe titehedmi goumwad resayet hyaskirgy 3,4)4-triiRethox@iperilined 150 md))0.00086

mol) in M:éflill}@h(ﬂ&kﬁﬂg M Bk, rﬂ%@l&&% ado?fH?iE hgeﬂlo‘Po"f‘%%% (8?)5?% 6018

ese nechani s
mol) a"ﬂéfé?}h YineiRe4 fmgjwoéﬁm%sTﬂﬂémﬁcﬂqnems§rre<bweénmiarw then

quenchad witit REH GO, Wh@ﬂ’pﬂ@W& dbtaﬁryeﬂtbtﬂ eﬁelp‘éralnﬁﬁltlhb lokgahie fayer and was taken

oo GHSLE% R lo ISP R 26 S S0 o v

el evated b adn1n|strat|on of, for exanple, probuchol

E. Prepgratigp of, e@éig%g'eﬁpxlﬂ%ﬂi@ﬂpe"ﬂ‘\@'&ﬁ?’ bpkdeteaddr esses
mul ti pl e mechani sms has been shown to sl ow di sease
progression and progressiap to plaque rupture.

Q)
rO
The title compound was prepared by taking 3,4,4-trimethoxypiperidine-1-carboxylate
(210 mg, 0.00085 mol) in Methanol (5 mL, 0.1 mol) and adding 4 M of Hydrogen chloride in 1,4-



At herosclerosis is typically acconpani ed by a cellul ar

i nfl ammat ory response in which bone-nmarrow derived
worergprages accunul ate in fatty streaks al ongPChEB2006/003739

vessel wall, beconm ng foam&ells. Foamcells are a

source of many of the inflannatory cytokines t hat have

t d d. of
soerfFERL}SRBRLERLAY el o P AP BB ERRY T RS
obtaingg Werﬁmg‘arl\geth@wlv,ent Ny veelsgisedin GrueaistzR-i1 (170 mg, 99%). MS

calculFstBESHL N, [Aalk) 202510864 by3.§Y by signaling through CCR2
al so n1ght play an inportant role in the accunul ation

[Q am cel | ues.
F. Preﬁgra eéaﬁh g@ Sg?s)a{)'gameV'h‘P@% rdﬁ1 f?'B%tHYisFiy"P@d%ced
yl]plpmn-épfﬂagésnvl)?vﬂape'y asw‘ealk-unlge}ﬁ%mtr@dymeeradmewhnbowlate
high fat diet or genetic alteration in |lipid
nmet abol i sm Pati en{s who denonstrate high circul ating
chol esterol, |low H of, el evated circulating CRP or
present wth vessel h plLaque,by i maging, or any
ot her evidence of the [prep = of at heroscl erosi s
coul d be treat a subéi a that inhibits the
expr essi on and/ of acti vity-of> e\7including, f or
exanmpl e, nucleic aﬁids (e.g., ahtisense or -si RNA
nol ecul es), proteihs (e.g., anti- nti bodi es),
small nol ecule inhibitors (e.g., th npounds
di scl osed herein and ot her chenoki ne/ recept or
inhibitors known in the art). In st enbodinents, the
subst ance that i nhibits expression and/or activity of

HoQl .
antag%ﬁ?@ ﬁggéggabgm%%gégbn?h?L°xYﬁ$%n ipgridinesir,
carboxytate (148 Mg A %7@7 &wh 'rbMetazi@@cph@ﬂ@ﬁ (3ynlg 04 M) and iaddingarl S #S)-
4-isoprdpg-a-(aql- (thﬂ)@@%&@/l @b!hﬁtz VIBReraBif-1 l}éﬁiuenyﬂy@loﬁé}{t&%ﬂﬁsamme

01 908 b BB A TR0 OO LS00 e e
(0.3121gy @BQ e oWl hEHeqqhen mwraﬁ D\egyuighit.Sithe redictien wiast gyleych@CRRN (20

mL) Nﬂ]—‘l aﬁﬂﬁdr&hed WigeB BB m LW@)‘IXQ? THé Sr‘éar‘h@l é’r@ We%m%mctédh&ieﬁ over

ce
MoSOLHLl BentEL H e o Sﬁ?@apgi@ﬁﬁﬂeﬁgtﬁaaﬁs (414756, 98%.
MSCﬂbW@q@@rﬁhHmFﬂh@4aMf@Hﬂﬁ bardhed.1or i nduci ng pl aque
regressi on. Advantages of substituting or

G. Preﬁ&kﬁﬁdr)fﬂﬁfr-l{{mRGS}:{-&dbidngnttﬁtM-@G@mdbrM&thy .rfflw.gealbzzha-
L L B R T I L S e

|nstab|I|ty wWth its associated risk of plaque
rupture. Such agents may reduce or replace the need
for the use of chol erol nodifying drugs or HDL

el evating drugs, wt tﬂ@ir attendant toxicities

i ncl udi ng, but not i e ushing, liver damage
and muscl e damag pa h Such agents nay
al so reduce the nged for op/p(fi/ the period until,

surgery is O\]

N
VA

_—
FiC

The title compound was prepared taking ethyl 4-{[(1S,4S)-4-isopropyl-4-({4-[4-

(trifluoromethyl)pyridin-2-yljpiperazin-1-yl}carbonyl)cyclopent-2-en-1-ylJamino}-3-

methoxypiperidine-1-carboxylate (410 mg, 0.00072 mol) in Methanol (10 mL, 0.3 mol) and

Palladium Hydroxide (1:4, Palladium hydroxide:Tetracarbon, 150 mg). The reaction mixture was

pressurized to 52 PSI and shaken for 4 hrs. The solvent was removed and the material purified via



required to open the vessel wall or until use of

anticoagulants is required to limt damge due to
woab@nreml pl ague rupture. Label ed Conpounds aRATABRA§003739

Met hods Anot her aspect of 4%he present invention

relates to fluorescent dye, spin | able, heavy netal or

i,0-1 abel e npounds of Fornmula | that woul d .
prep Lé@gft(g iatlforr]% fue (s)%tl 0;1; 8I|a erleﬂrﬁals ﬁa a ﬁtte %qvgdgr ?f}?r &gg%\lﬁacm,on &%ﬁﬁnq, A9 %).
MS calgplpied fas febHifaNsOw ¢V+)A70! fowad §72i1ng and quantitating the

chenoki ne receptor in tissue sanples, including human,

Examigad: hiethyi algmt Hs?yhﬁ@pe&wmf I kﬁqle-(tgiﬁﬁ&ﬁmihﬂgbﬁidiﬁlé- )éipelrazin-1 -
Lnd] of a | abel.ed conpound. Accordingly,

vh carl%%&\)%*cl&go%ﬁp}ﬂ?rﬁ{p S ﬂg TN PRIPSH oS d H’@%@"ﬁ recept or

assays that contain such | abel ed conpounds. The

present invention fther includes

i sot opi cal | y-1 abel ed_cogpounds of Formula | . An
"isotopically" or [radio-Yabelgd" conmpound is a
compound of thegy I ontuter e e or nore atons are
repl aced or substituted by.-dam~gtomhaving an atomc
mass or mass nunBer different f the atom c mass or
mass nunber typically found in natu eNgi.e., naturally
occurring). Suitable radionuclides {haf may be

i ncorporated in conpounds of the pregent invention

include but are not |limted to 2H k&l so witten as D
f ' bt I Ny ;
Pe 6 %rﬁﬁdu%gmasl éﬁ)&?&s ﬂ% f%_‘%botn sﬁ@l%gl% tﬂ_ai[_ gog Exgrﬁ%%:b usg%r!gng from

1C .13 t) 14 Je ye 3 ) Y b} b )

methyl %’éd‘t,“mgge’r‘y,mp%‘%i‘%"'?%E?X,V‘atﬁﬁo, Mg, £008G gl to affprs) thedpsirads 1
compopnds s evhitepivaieuatier typhdikeibn (190imc UG MStcaldulaidd Fdr €, HaoFsNsO,:
(M+H) bB& k@Rl si@fli o- | abel ed conpounds will depend on the

specific application of that radio-Iabel ed conpound.

For exanple, for in vitro chenokine receptor | abeling

and conpetition assays, conmpounds that incorporate 3H,
Examplel €, ((B28R);3-(Bdxd;bicy8Ib[3.3.1 B0 Bare®-ylanlino)geaeprapylyyddspentys)(4-(4-

trifluo¥SRéEtHDpyRRin-J-AsHiSrh 9y i \fations 11C, 18F, 1251,
R blp}ﬁl,n 1@%'% il i generai ly

be npst useful. is understood that a "radio-| abel ed
or "Il abel edQ o@@d" is a conpound that has

I ncor porated at” | east r adi onuclide. In sone

enbodi nents the radi o £ is selected fromthe

group consisting of 3H,/14C,’i>ﬁl, 35S and 82Br.

Synt hetic nethods for incorpQrating radi o-isotopes

i nto organi c conpounds are appli ckp conpounds of
the invention and are well known in/the art. A

1 adi 0- \ of  the i nyENLi on can be used in
ook 4 kRl S ST 5 LT et
reductiypeaiigfiadipn, 3egxalicyclgl3.3.1]non-5-en-9-one, followed by hydrogenation of with Pd/C
(5%} in Ethyl Acetate. MS calculated for CogHaqF3NsO3: (M+H) 509.3025; found 509.2.

~Example 57 (1R;3S)-N=[(5-chloro-2-thienyl)methyl]-3-isopropyl-3-({4-[4-
(trifluoromethyl)pyridin-2-yl]piperazin-1-yl}carbonyl)cyclopentanamine
7\ H
—J
PN /H
N

7,}05,
N —



new y synthesized or identified conpound (i.e., test

conpound) can be evaluated for its ability toreduce
woiortiongeoof the radi o-1abel ed conpound of the POYEBL0DEOOD3739

to the chenoki ne receptor 50Accordingly, the ability of

a test conmpound to conpete with the radio | abel ed

bi ndin .0 chenoki
dir ec%fsg{m%ogrr]? i ?dldn E’%Sﬁif;’i‘ﬁm"ﬁf fo °ﬁ%f£mp?q<B§mW9’ n
the redygtiye elhylatlon#@hioroﬁmpaem -arodidehyde. MﬁacraimtamdtfmrdaiHsiOiﬁashos
(M+H) sief7gh . folir@s18xg9pl €, in the treatnment or prevention of
chenoki ne- associ at ed di seases whi ch incl ude one or
nore contai ners containing a pharnaceutica
Examplechrpld Bi3S)-8-iscpoopyl-Ng (1 pyridint Sygir ippyrtol@allimetiafiff e@a-jav e
trif uo?’dméi S can
(trf furt ﬁ)g)rﬁit g@lﬁ@g%ﬁ}%dggi}gég%w'ﬁ gék’p éﬁn%bﬁgh% vari ous
conventional pparjm cautical kit components, such as,

for exanple, cog thoone or nore

phar maceut i cal accep eLcarriers, additional

cont ai ners, gﬁ as w beN dily apparent to those
skilled int Instruct ong, either as inserts or
as | abels, indi cati ng quantit el t he conponents to

be adm ni stered, guidelines for drﬁ* iCeration, and/ or
gui del ines for m xing the conmpon can al so be

"i‘?'i% |ti{-i'éj€c§lndoﬂné \D& r{fér%red-iibg fds %§ Qii‘riiigﬂo YMa or E)%mg%sfemﬁoymg, in

reater
the fed‘r"iiii‘i %ii»i'fﬁ'g” éx(ai‘ﬁﬁii"e%y' i'fépitff%? é@fbi‘i'é?hyﬁqﬂ I'Vi%‘faf'%iiaie@'ém
CaoHasFRN¢(p Qi @i8) 54a12él24ar e not intended to limt the invention
in any manner. Those of skill in the art will readily
recogni ze a variety of noncritical paraneters which
Example; (%Eﬁ@h%hi(jéﬂhw Hipyeazel- &y methyil-8tisprsapy-at({4dM v t he
(trifluossaieghylpytidih -y IBRERARATYIREAMY EyeidiRRaBRamie compounds
of the PreparatNons and Exanpl es can be prepared
according to tn t hpds descri bed herein and/ or
according t heticc nmet hods. Exanpl e
nmet hods can be found i > exanple, U S Ser. Nos.
11/ 167, 329 and 11/167, filed June 27, 2005,
as well as WD 2005/ 06750 énc f which is
I ncor porated herein by refer in its entirety.
Further, the conpounds of the Ex nﬁh Ckan be tested
for inhibitory activity of CCR2 her chennkines

%8 & éjédﬂg)ognhyw;%ﬂﬁe\ﬁgredqp§ EasR En % mﬁiﬁg ﬁ%yfs r %ﬁi%% 2b employing, in

rein
the red‘(°§‘£% alkylatia e tpyiH-mrazple-4-car i{adqeihyqeu Mﬁ@ﬁbtﬂhiyﬂ Yo (eesHet siNe: v
(M+H) 49BpBpL faint nedl299y] } car bonyl ) cycl opent anoneA sol uti on of
(1S, 4S)-4-isopropyl-4-(4-t4-(trifluoromethyl)pyridin-2
-yl]$' perazi n-1- yl carbonyl)cycl opent-2-en-1 -am ne
Example8: ¥1R,3Sp3-isopsepyhN-topinatin-yhpethy RSx(@ided hrifludrontetioypyridin-2-
yllpipedzin=1-yl}carbonyl)cyclopentanamine

N WN
~

N

/\ CF3
N/

The title compound was prepared in a fashion similar to that for Example 2 employing, in
the reductive alkylation, quinoline-7-carbaldehyde. MS calculated for CogHgsFaNsO: (M-+H)
526.2715; found 526.2792.




bis(1l,1-dinmethylethyl)- (2.20 g, 9.99 nmol) in
Met hanol (85 mlL) was stirred at roomtenperature for
wG@Qooriomeoes. Tetrahydrofuran (85 nL) and 1N HCPCTAB200&03739
were added and the resultigig m xture was stirred
overni ght at room tenperature. The m xture was dil uted
Wi th water and the organics evaporated. The renaining
aqueous was nmade basic with 1IN NaOH and extracted with
Examigie @7E-({H1ReS) BtisapsopyFR¢{4d 4(ioitinadmettiylpotidinaei|pipdrazRdi -
lycark ' ] J i X 2 af ed in
v vdﬁggﬁé he @E%@?é@ygE‘glp%g&gﬁ?ﬂ??]é%&?ﬁgé col umm
chr omat ogr ap ONg Bt OAc/ Hexanes) to yield (3.16 g,
90% of the tliitle cgnpgund. MS cal cul ated for
CLOH22F3N3 @ p ; nd/382.1. A nixture of the
product from St'ep A (3.1 o826 Mol ), pal | adi um on
carbon {10% 632 ng), tri ety Qi (1.2n, 8.26
mmol ), and nethanol (32 nl) was\ hydrogenated at 40 psi
for 90 minutes. The mixture was fil edgghrough
Celite, washing with DCM The filtgate wet e
concentrated in vacuo to afford 3.0 (96% of the
t Thd ti¥le conpawd daspreparedin adadhicth. sihBr wahat tdr &&Aplé @employing, in

the red%ﬁlgg&ﬁ%%bxc(—%]a% <§§4 - fy &bﬁ? -§f[)’144]8'xa'zing-r7gog%5%teti1 %Q l\;fé‘ :
35) - 37 b Pl v bt y
Wbt eH e L

yl }carbonyl ) cycl opentanoneThe title conpound was
Examp’ié 13%?3(? tﬁ%ﬁb-ﬂf(?%-gjnﬁ%moQ(QbecﬂzW)-ls-%optrgp\}l-ga.h-E4Q{riflﬁcr)l%%aerﬂ%l‘i)lp\?rri]din-z-
vipiperazir-Jryficarbprydlsyelppantanaming 4- (tri f | uor onet hyl ) pyri ni din

- 2-yl ] pi per amoQ- | car bonyl ) cycl opent - 2-en-1- am ne.
M5 cal cul ated f 18HR F3NAQ2: (M+H) 385; found
385.1. Exanple B ) 0

R3S) - 3-1 sopr opyl -0’1\7'9({4-“ uor onet hyl ) pyridi n-2-y

| ] pi perazin-1- ~_ N

yl Ycarbonyl ) cycl opent yl ] amm- 5- pyrimdi n-2-yl pyri
di n-2-yl)cycl ohexanol To a sol n_Qf

((1S, 3R) - 3- ani no- 1-i sopr opyl cycl openty+§a- (4- (trifluo

romet hyl ) pyridi n-2- yl)pi perazin- met hanone (50
g:_ﬂvﬁ tiQe égfnwgﬂ&le %@é ﬂe% ig % fz{gnio)w sREr t%qirga?gor Example 2 employing, in

hydr oxy-4- (5
the redydt V? pliyizfioR22-Jipsthgbatizaldehyge NS edlersadiacreH FeNED e disH) )
535.28 ) tbusddBauznatir i acet oxybor ohydri de (1.5equiv). The-
m xture was stirred until conplete, portioned and the
aqueous phase extracted with ethyl acetate. The
Exampl?oqwﬁiNTBHg,aﬁ)g%trﬁoerqpaly%m—{%nifedqnvmefaymeidirszmnnjmrazin-1-

ylicarbsnyljoytRpedinapatiogiaRpissriam-3-8fidd t | € conpound as a
white powder after |ypholization. M cal cul ated for
C32I—I42F3N7O§tQ H 638, found 638.3. Exanple 2: ethyl

[

4-{[ (1R3S) - NSOR N3-({4-p4-(trifluoronmethyl)pyrid
i n-2-yl]pi perazi p-1-|. t@f(_
RSN
N

>®/'CF3
N —

The title compound, as a mixture of diastereomers, was prepared in a fashion similar to
that for Example 2 employing, in the reductive alkylation, 1-(pyrimidin-2-yl)piperidin-3-one. MS
calculated for CagHagFsN,O: (M+H) 546.309; found 546.3195. -



yl }carbonyl ) cycl opent yl ] am no} - 3- net hoxypi peri di ne-1-c¢
ar boxyl ate. A. Preparation of tert-butyl
wWG-2tnydzRoy - 4, 4- di met hoxypi peri di ne- 1- car bgxyl arPeT/TB®06/003739

title conpound was preparegd by taking tert-Butyl

4- Ox0- 1- pi peri di necar boxylate (2 g, 0.01 nol) in

Met hanol (19 nmi, 0.47 nol) and addi ng. Potassi um
Exampig t#: olcbyfe2-yne1-31- @;{[(1@ W3- 'Fﬁﬂmm)' 3A{4-14- (%"“?EP"M'P\@PM'%P Bre
yI]pnpéﬁ@zﬁn @Qﬂ&ﬂbblﬂﬂ)cvaoﬁ&tﬁ]@Incﬁaﬁbaﬂ-zmﬁe) in Met hanol (21

. nmol ) dropw se over 30 mn to keep the

|nternal tenperatu chgse to § C. The reaction was

then allowed tq rmlo ' tenperature for 2h.

The reaction =A€;Z;r’ atr d in vacuo and the

resi due was_dissofved in Pdrbegﬁa 20 nmL) and filtered.

The filtrate was purified via Nh chromat ography to

afford an oil ( 1 .8 g, 70% which/hay ¢ sane NVR as

descri bed in Zacuto, M chael J.; (=/Dongwei . ,

Tetrahedron Letters, 2005 , 46(3), 447-450. 1H N

( Trsitie comppinisgs)a mixreyd diastegomgss: Was)Prepprasn § fa}’ﬂw? finilar to
that foriERampR- Béhnpleying, ke r&hﬂcinve'.’al%tlérﬁ'l (b3|l=ﬂ! -ynyd)aZépahs 2, 53kdhe. MS

gty Reod RS o, S ottt

3,4,4-trimet hoxypi peridine-i-carboxylate The title
Examﬂ@ WON%MI—BI(@W)QMsﬁﬁkaI@ (teputtrifioydmethyl)pyridin-2-

S L e S

at 0 C and adding inHPotassiumtert-butoxide (15 ni,
0.015 nol). The aet isomwasPstirred for 20m n and
then Di nmet hyl sulfa

50Nl . 0.006 nol) was added
and the tenperat¥[e ai sedht P awbi ent tenperature.
After stirring_owern ght the\rgacti on m xture Was
poured into watler @nd ethyl acet Iﬂ% organic

| ayers were separafed, dried andyconcentrated in vacuo
to afford an 0|I mhlch was used a¥=is (424 nmy, 99% MS
cahe ﬁkle&bﬁ@omﬁr@r asQi P2 fpd\N6Klias{eMblers2wés prepatadlin2fgshion siilar to

that fo&PEe al a% qoylrbq, in tﬁé égu%bg?l@%q?éw& B&%rb%ﬂ ?The title
oxocy@orxenwl)mrpwnemw@xvﬁ|cplewata¢! WéC@Heg%@xWHﬁ 66850 fRynd 566.3769.
0.00154 nol) in Methylene chloride (10 niL, 0.2 nol)

rj.fl.uor .

Examplg14; MO Serh PRl Tap i ntin iy Byistenit 1
ylicarbonylggclopentyilindan-Zamipe t aken to the next step (270 ng,
99% . Ms cal cul ated figr C8HL7NCG3: (M+H) 176; found
176.1 . D. Prepar atj oN et lay!
3,4, 4-trimet hoxy I . carboxylate The title

3,4, 4- trlnetho'volperldl 12/_ , 0.00086 nol) in
Met hyl ene chl oride (10 nL and addi ng Et hyl
chlorof ormate (0.098 ni, 0.0010 Wafkbs Tri et hyl ani ne
(0.24 L, O. 0017 nDI) The reacti S sitrred

OVI%E [[Hleg&tmp%urgd was prepared in a fashion similar to that for Example 2 employing, in
the reductive alkylation,1H-inden-2(3H)-one. MS calculated for CagHasFaN4O: (M+H) 501.2763;
found 501.2851.

Example 15: N-[(1 R,3S)-3-isopropyl-3-({4-[4-(trifluoromethyl)pyridin-2-yilpiperazin-1-
ylicarbonyl)cyclopentyl]tetrahydro-2H-thiopyran-4-amine 11-dioxide



guenched with NaHCO3. The crude was obtai ned by

evaporating the organic |l ayer and was taken to the
woend7/8t®p as-is (210 ng, 99% . MS cal cul ated POT/IED06/003739

1H21 NO6: (MtH) 248; found3248.1 . E. Preparation of

et hyl 3-net hoxy- 4- oxopi peri di ne-1-carboxy)ate The

title conpound was prepared by taking

3,4, 4-trinmet hoxypipeyi di ne- 1- carboxyl ate (210 ng,
0. 00085 nol) in!N%Bha 5 , 0.1 noi) and adding 4
M of Hydr ogenO d i oxane (5 m _). The

reaction was all owned to/éfxr4?gy 4h at anbi ent

tenperature. The residue ob%aLmed by renoving the

solvent in vacuo was used in theyn&xtceiep as-is (170

ng, 99% . MS cal cul ated for C9H (MtH) 202; found

202.1. F. Preparation of ethyl

Alhertitla epmpgyodiwasshspiaggs)in adashion sjmilal to thaf for Bxapmmie Highplpying, in
the redddtite Zikylation, tetrahydro-4H-thiopyran-4-one 1,1-dioxide. MS calculated for

st N b A L0 Tt T e Lompound

was prepared by taking ethyl
Example T'GSt(h@ 38 I@c?ﬂ'&;ﬂé f3'-|96|5’r3p9|'3 (?@[4?9%%%%&&)%@.8%2-

y|]plpe9azd1 Dl 7 ol gc&en an m?nrée chloride (3 m

4- |sopropyl 4 ({4-H-(trifluoromethyl)pyridin-2-yl]pip
erazin-1-yl}ca cl opent-2-en-1 -amne (0.31 g,
0. 00081 nol ; ) Tri ine (0.8 nL, 0.006 nol; )
and Sod|un1tr|acetoxyb9FQpZLi'de (0.312 g, 0.00147
nol). The reaction was sti over ni ght. The reaction
was quenched with (20 nl) racted with (3 x
10 nL) CH2Cl 2. The organic |aygrs € col | ect ed,
dried over MgSO4 and concentr at i n vacuo. The crude

VWekg tlﬂe’%@@)o@m Wa drépRrddaxh fa%hn@ﬁ’sﬁﬁér't@thﬁf‘f%pE%pl 9286@8[”0))\@ in

the red%%!/ﬁﬁ ?ag? ey or?e%\none ﬁlg calculate&M- E|)24H35F3N4Of (M+H(§453 2763; found

4532859—{[(1!?38) 3-isopropyl -3-({4-[4-(trifluoromethyl)pyrid
i n-2-yl] pi perazi n-1-

| Lcarban cl opent y] n1no m di n- 2-yl pyr
Examplf 1 O A e oy o st OO e et
yl}carbpaw]cyigjorsrityllamindifycléhenB)l)-M-prapyfronkamide( { 4- [ 4-
(trlfluoronethycpyr|a|nA yl | pi perazin-i-y”~carbonyCcycl
K S

nL 0.3 nol) and Pa $i/am Wy oxi de (1:4, Palladium
hydr oxi de: Te{ra*? The reaction mxture
was pressuriz s

aken for 4 hrs. The
sol vent was renovg i urified viaprep

LCMS to afford the set of di ast ners as a white

f t 120 MS
B caP Bt I s o, e o6 od biieenisnsimiar o

that for Ex@p@ﬁﬁarepl@nngmtﬂhgaﬁeductwe alkyla’uon 3-(2-oxocyciopentyl)-N-
propylpnﬁpér{a(n@@o‘ c&Cul&@@fe@@%l—ueggl\(ﬁb‘l (ILIi‘H)@G%'SEJ)AP PIuREBEd N ehPYT 1 d

i n-2-yl] pi perazi n-1-
yl } carbonyl ) cycl opent yl ] am no} - 3- net hoxypi peri di ne-1-c
ExampligriBo g ptdifluero-N-[(1R,3S)-3-isopropyl-3-({4-[4-(trifluoromethyl)pyridin-2-

yl]piperazin-1-yl}carbonyl)cyclopentyl]-1234-tetrahydronaphthalen-2-amine



The title conpound was prepared in a fashion simlar
to that for Exanple 2 starting from nethyl

W@ 2407472201 met hoxypi peri di ne-i - car boxyl at e ( 150PagiB2006/003739
0.00086 nmo!) to afford thé&4desired conpounds as white
powder after |ypholization (100 ng, 20%. NS

cal cul at ed for r:CZ7I—I4OF3N504 (M+H) 556; found 556. 1.
((

Exanpl e 4: 1S, 3R) -8B (3-0oxa-bicyclo[3.3.1
] nonan-9-yl a ) opyfcycl opentyl) (4-(4-
(trifluoromet wa di | pi perazin-1-yl ) met hanone
The title cBnpdlindwas. prepar n a fashion simlar
to that for Exanple 1errp|oy| |nthe reductive

1 n

al kyl ati on, 3-oxabicycl o[ 3. 3. < eQ:(F9 one,
fol | owed by hydr ogenati on of with//Pd 899 in Ethyl
Acetate. M cal culated for C28H34 (I\/H-H)

o2 tl??@goﬁipoﬁrw Béja ﬁ\@(%.:rg of cﬁé@ér%n?er&; wlad prepared in a fashion similar to

that for &X?W%‘? hambRY P%/tib?/ PR a&‘fv‘a*mn&e% Iore 4 gihyerapapiglenel -
one. M§ capdaiedinaOaine:NeO:t(Mi-Hes 5 ATR G Unhd\Wa s 2§92epared in a
fashion simlar to that for Exanple 1 enploying, in

t he reductive
Examplg 18| (T EASIS-eAPIOP Mk il osorpsthhnveidinyRnglpingsazin-t-
yl}carboaylynybbbedyiﬂ-mm@eﬂdiﬁMaEBM@S 2-grviinel) 515.1781; found

515. 185. Exanpl e 6: R, 3S)-3-isopropyl -N-[ (1
-pyridin-3-y . Nol Zyb)msthyl] 3-({4-[4-
(trifluororre“ ] pi perazin-1-yl}carbonyl)
cyclopentana e e ti e C ound was prepared in a

fashion sinilar to that for Qf\ le 2 enploying, in
t he reductive al kyl ati on,

1-(pyridin-3-yl)- 1H-pyrro|e20a/ba de. M5

cal cul ated for 029H35F3N60 ( MHY 1 .2824. Exanple

: 1 R 3S 1l-e
|l"ﬁ§}'}'%1§%‘1p°i{ ({]\L |a§ %.gpﬁg;ﬁ]o q;aqt%rs?w%ﬁwas greefrgd fn4a fashion similar to
that for Example @ emplogihdny jhp yedudiva alkylkiiqol e dipgiranaphiydlea (bidgte] BN

calculafph ARROLARATNAIH) 814 bdlocrobpauRg, was prepared in
fashi 6n sim | ar for Exanple 2 enploying, in

t he reductive
Exampéd 20y | 228-arthydilo- £ 8,A3ttidebbdy3y{[(3R BB p3-bopaipybd-({edMrde. MS

(trifluopcglg&%gv&ﬁ& E{(ﬁ;ﬁ]ﬁﬁ%?%ﬁéﬁw\moI(Mslfglogé%%l]%ﬁgndb}pérﬂﬂad

(1R, 3S)-3-isopr pyIHN-(qw noI|n 6-yl methyl)-3-({4-[4-(

trifluoronethyl Ry

yl ] pi perazin- 1- cary opent anam ne The title
compound was prepared i4m™a ¥§}w| on simlar to that for
Exanple 2 enploying, in thé\/egpluct i ve al kyl ati on,

qui nol i ne- 7- car bal dehyde. y aged for -
29H34F3N5O  ( M+H) N__
The title compound, as a mixture of diastereomers, was prepared in a fashion similar to

that for Example 2 employing, in the reductive alkylation,2-methyl-dihydrofuran-3(2H)-one. MS
calculated for CosHasFsN,Op: (M+H) 463.2712; found 469.2931.

Example 21: N-[(1 R,3S)—3-isopropyl-3—({4—[4-(triﬂuoromethyl)pyridin-2-yl]pipefazin-1 -
yl}carbonyl)cyclopentyl]-35-dimethyltetrahydro-2H-pyran-4-amine



526.2715; found 526.2792. Example 9: 7-({[(1
R, 3S)-3-isorropyl-3-({4-[4-(trifluoronethyl)pyridin-2-
weR)iopeoazi n- 1- PCT/IB2006/003739
yIJcarbonbeycIopentycan1n@ﬂnethyC)lF#pyrldoAS-bItlex
azi n"SHJ-one The title conpound was prepared in a
o that for Exanple 2 enploying, in
i on,

fashion sim | ar
t he reductive al
2- 0x0- 2, 3-di hy
| dehyde. Ms ca
547. 2566; found 547.268%; |l e 10:

(1R, 3S)-N-(24-dirnet hoxybenxylp- 3-isopropyl -3-({4-[4-(

trif |uoronethyl)pyridin-2- 7%;BI/CF

yl']pi perazin-1-yl}carbonyl)cyclgpent anam ne The title
conpound was prepared in a fash simlar to that for
EXbalecopeumg| asyd migture af diabtereometscwas/@epared in a fashion similar to

that fo%ﬁﬂ&%té %%’I\é@% 'tl{EerE V%%g@gq%g&&ilﬁeth et%@{écﬁ%%&\eégone MS

calculagga{ﬁtpqgél-lgiﬁ? Qg I\é-»i—l)ﬁgé 2E5IOPR AT AN T~ 3- ({4- [4- (trif
Iuoronethyl)pyrldln 2-yl]piperazin-1 -

Exam%i% _ﬂf‘aﬁh %%9{)@}? ﬁg[tlxndetrr!yl-g (1 H-pl){razcr]h1 yl pr?[fye]- cg%oun d,

(t"f'U%{ema M)mtrm"bZ-a P'ewa@ﬂﬂrs@sﬁ@psyl)m@ppmem-ea in a

j’%estNeoe: ( MrH)

fashion sim|l to that for Exanple 2 enploying, in

t he reducti ay kyl.at ippn, 1 o
yrimdin-2-yljpiperigin M5 cal cul ated for
C28H38F3N70O (N%H) 546. d 546. 3195. Exanpl e 12:

1-but-2-yn-1 -yl -5-{[(1 //\\
R, 3S) - 3-i sopropyl -3-({4-][ 4- (tgkiN

| uor onet hyl ) pyri di n- 2- 7 \CF3

yl']pi perazin-1-ytycarbonyGcycl opeNt yl4 am noj azepan-
-one The title conpound, as a m xture of

di keslitie cewaeing, as\ﬁaélxtpie@édlaétérepme@ Wassherareddn arfdshion signilar to

that foit Ii’)@hlpfe@f enkpi@ing! A thd rBduRtiRYdI)tion, B-(§ yr’éﬁﬁuﬁiﬂ)bd{ﬁﬂ -one. MS

Cmmm%?ﬁéﬁ 5 N%)&ﬁ bﬁﬁégékéﬁﬂgeﬁy %é 54g|22634 f ound

548. 3223. Exanple 13: N-isopropyl-3-(2-{[(1
R, 3S)-3-isopropyl -3-({4-[4-(trifluoronethyl)pyridin-2-

xamfe 48 400 R s PP SarR b e PR
vl}carlmruﬁcmqmntw]!etrahmmrmpaamma n a fashion simlar to
that for Exanple 2 ﬁnploylng, in the reductive

al kyl ation, N-i NRyl: 3- (@-

oxocycl opent yl Por gpan i M5 cal cul ated for
C30H46F3N5Q2: ( 566/ 360¢-\f ound 566. 3769. Exanpl e
14: N[(1 %YT

R, 3S) - 3-i sopropyl - 3- ({4-] 4- N Lyor onet hyl ) pyri di n- 2-
yl ] pi perazi n-1- yI}carbonyl)cyéﬁié?aﬁ?b]indan-2-anine
The title conpound was prepare&" a fashion simlar

h f
The tl’dg gor% po%%d a% a mE&(ture of Slasaere%ers was%repared in a fashion similar to that for

Example 2 employing, in the reductive alkylation, dihydrofuran-3(2H)-one. MS calculated for
CogHasFaN4Oz: (M+H) 455.2556; found 455.2064.

Example 24: N-[(1R,38)-3-isopropy}-3-({4-[4-(trifluoromethyl)pyridin-2-yl]piperazin-1-
yl}carbonyl)cyclopentyl]-N-methyitetrahydrofuran-3-amine



the reductive al kylation, 1Hinden-2(3H)-one. M5

cal cul ated for C28H35F3NAO (M+H) 501. 2763; found 501
w028 b7 228xanpl e 15: PCT/IB2006/003739

N-[ (1R, 3S)-3-isopropyl -3-{§64-[4-(trifluoronethyl)pyrid

i n-2-yl]pl perazin-1-

yl }carbonyl ) cycl oper)t yl ]tetrahydro- 2Ht hi opyran-4-am n

e 11-di oxi deThe tlthe conp 6md was prepared in a

fashion simlagp’t W Exanpl e 2 enploying, in
the reductive a | at
t et rahydr o- 4Ht hi opyra 32/\;1 1 -dioxide. M5

cal cul ated for C24H35F3N4 M+H) 517.2382; found
517.2496. Exanple 16: 7N\
(1R 3S)-N-cycl opentyl - 3-i sopropyl - -({?l-[4-(trifluorom

et hy I?E‘yrl di n- 2-
To a sqytiph Pl Bl E 7. 38)-B-isapyapalr i (yidyardrogeyipprivsrrz- w;pnp‘éhemtm the

yl}carb@r@tﬂﬁ@l@bﬁ&t%raﬁycﬁ&@ﬁaﬁ@ a‘nfheaﬁ é(ﬁ%c}) i®5mE 'olnt]n{a o ast Qﬁgd for

oVl ere t Ive a
e TR AT I o R
COmp’ei%B\eZ"P‘@'@eS Weranemas8 aB@He reskivea rqabrein Eihyl dcefate. Thé dthyl acetate
layer wib wadhed witd Qcﬂfegﬂé’ Na@H gz{ﬁY) ﬁé 5r arfvc Iaye:[ was dried over sodium sulfate,

a2|

f"‘eredﬁP‘f%"ﬁPBrBE i )E%[ﬂsk?b"év‘{?i/ﬂ“f' W@W@Fqsﬁ@hmdvemwwympwd
(126mg)aMarrideatet for 0:4Hx4E N.OpTiRIIR6923 1 A fdtind 1eY.2810f

di astereoners was prepared in a fashion simlar to
E iﬂha for le 2 enploying, in the reductive
xampig 33 (1§, F‘%h“'éa ‘i‘“I?My'aﬁ“éwb?rﬁﬂpyﬁmbﬁﬂﬁ;m-ﬁrlﬂpemmeﬂdﬁpvrm 2-
vilpipeainelsy/ijdagisbrfyt)cy diGinémanhicO?2: ( MHH) 566. 3604; found

566. 3762. Exanple 18:,6,8-difluoro-N-[(1

R, 3S) - 3-i sopropyl - 3-

yl ] pi perazi n- ar b opentyl]-1234-tetrahydr

onapht hal en- r%eé ound, as a m xture of

di astereoners, wag prepared iv-8_fashion simlar to

that for ExarrpIMeQ enpl oyi ng, in Jiha+@ructive

al kyl ati on, 6, 8-di fl uoro- 3, 4-di hyl apht hal en- 2( 1H) -

ne. NS cal cuI at ed for, C29H35F5N4 (MrH) 551 . 2731 ;

The tl'[lef cgmqau%as psepsied in EJ@éHlﬁlp gimijay-to Natf()rlExample 2 employlng in the
reductivk a@pti@y B,gcqlmejpgbdybéw-zél{ieqw{ieﬂr-l\/(s daldulated for CogHgrFN,Oa: (M+H)

535.28 18URLABsBky Py T i di n- 2-yl ] pi perazin-1 -
yf}car bonyl ) cycl opentyl ]-1234-t et rahydr onapht hal en-2- a

m ne The title conmpound, as a m xture of
Exampldi2is (1R, m)rmnﬁ-mwalss wmepfyr)edscbp?owfsqﬂﬂmquﬁubmnhéﬁylfp?r.d:n-2-

y|]p.pe,TaQrﬂI1 JI gﬂ%} gmﬁ %n'g gying, in the reducti \I\//g

ronaphthalen 2(1H) - one.
calculated for C29 7F3hMC) (MrH) 515.2919; -found
515. 2982. Exanpl e ! hydro 1
, 3, 4-trideoxy-3_£,(1 3-isopropyl -3-({4-[ 4-
(trlfluoroneth '|d|09myufﬁfpera2|n i -y~car bonyCeycl
N

opentyl I am nof

NH I~ \\—CFj
N

—

The title compound was prepared in a fashion similar to that for Example 2 employing, in the
reductive alkylation, 1H-indole-5-carbaldehyde. MS calculated for CogHasFaNsO: (M+H) 514.2715;
found 514.2752.

Example 27: 4-({[(1 R,3S)-3-isopropyl-3-({4-[4-(trif|uoromethyl)pyridin-2-yl]piperazin-1-
yljcarbonyl)cyclopentyl]lamino}methyl)phenol |



The title conmpound, as a m xture of diastereoners, was
prepared in a fashion simlar to that for Exanple 2
wenpl7aye2g, in the reductive PCT/IB2006/003739
al kyl ati on, 2- net hyl - di hydr®f ur an- 3(2H) - one. M5
cal cul ated for C24H35F3NAQ2: (M+H) 469.2712; found
469. 2931. Exanpl e 2'1_I N-[(1 '
R, 3S) - 3-i sopropyl - {4[4- trif
| uor onet hyl ) pyri d| n- erazin-1 - ,
e d- dj net hyl t et r ahydr oMH pyr an”-
, a m xture of
di astereoners, was prepared\i/nNa fashion simlar to
that for ExanpH® 2 enpl oying, | orFgduct i ve
al kyl ati on, 3,5-dinethyl-tetralNdrgpyran-4-one. M
cal cul ated for C26H39F3NAQ2: (Mt 497. 3025; found
497.3311. Exanple 22: (1R 3S)-3-isopropyl-NJ1
The title @B FOuhd Wad ﬂreﬁhr@(y inaZ@shich smY la} R0 50 Exainfid 4 el l'o%mg in the

N
resveth Yol A oSBT M sBURGS R G 61 497 2656
fOU"d‘%ﬂ‘é@@‘ereorrers, was prepared in a fashion sinmlar to
that for Exanple 2 enploying, in the reductive
azo ) but an- 2- on
examee i, A8t enBe B Ben op i s agtsmmethylnein2-
VilpipeggZin-2-90 carbéind)eptlepedBananife 1
R, 35) - 3-isopropyl -353({4-[4-(trifluoronethyl)pyridin-2-
yl ] pi perazin- 1- N 0
yl } car bonyl ) cycl gpent , r ahydr of ur an- 3-am ne The
title conpound,/~a% a\% f di astereoners, was
prepared in a i on Sintlar o that for Exanple 2
enpl oyi ng, in tHe reductive~alNkyl ation,
di hydr of ur an- 3(2H) - one. M cal SE&QFJ or
C23H33F3NA2: (M+H) 455.2556; Noued 455.2064. Exanpl e

The '(I’[IF c%nP%)Hé{ H?/sl grse/%r?%lp ﬁ‘%?gw ]p igmlﬁ etp&%?w Exa(mple 2 employing, in the

reductive gliviatin dyiderpbénzpideiyge] MSlcaiwidigd fored4ladR,s@cf(Me-EN4SE-2Bm2;n

found £8@6@5. S0l uti on of
N-[ (1R, 3S)-3-isopropyl-3-({4-[4-(trifluoronethyl)pyrid
i n-2-yl] pi perazin-1-

Exampje 2% &b (it 89)c3risbpioepit 3/ ({i-{trfilvyenahyimridB-ayipiperaAi69-

Neard&YNdvalo sol ution of

v oir’%ayedgﬁ&égéﬁgﬁﬁ%ﬁ%f%?gﬁ By NaCNBEB (3 equiv).
Once the reaction vvaﬂ conpl ete, the volatiles were
renoved and the re |d k in ethyl acetate. The
ethyl acetate |a wa as wi th aqueous NaCH

(2.5N). The | ayer™wa, i ed over sodium
sulfate, fil d evaporated. The residue was
purified by chmpaat ography to giy F,i tl e conpound

(126nmg). MS cal cul ated for C24HN F3 2: (M+H)
469. 2712; found 469.2817. Exanpl e
(1R, 3S) - N-(34 di met hoxybenzyl ) - 3- |sopropyl 3-({4-[4-(t

The titlé EdmpoURy M@r%ré&% Egﬁhgﬂ glrnrwl i t]) HaPRF B&nibiel2 em ploying, in the
reductwey allJyFatlon 8 h\édl)ox -4-me hoxybenzaldehyde MS calculated for Cp;H3sFgN4Og: (M+H)

521.2661; found 521.2747.

Example 30: 6-({[(1R,3S)-3-isopropyl-3-({4-[4-(trifluoromethyl)pyridin-2-yl}piperazin-1-
yljcarbonyl)cyclopentyl]Jamino}methyl)-2H-14-benzoxazin-3(4H)-one



The title conpound was prepared in a fashion simlar

to that for Exanple 2 enploying, in the reductive
wablbyrieazioon, 3, 4- di met hoxybenzal dehyde. MS cal edirasmde/003739

for C2B8H37F3NAC3: <M+H) 53®8. 2818; found 535. 2940.

Exanple 26: (1 R 3S)-N(1

H- i ndol - 5- yl net hyl )-I_C_’i-i sopropyl -3-({4-[4-(trifl uoronet

hyl ) pyri di n- 2- 0

yl j pi perazin-i-ylj arml_j{ycl opent anami ne The title

conmpound was prepared a ion simlar to that for

Exanpl e 2 enpho @ i n-tThe jreductive al kyl ati on,

1H i ndol e-5-carb : I\/é\nalculatedfor

C28H34F3N5C N 514, 2715; foupd\31lgr2752. Exanpl e

27: 4-({[(1 { N__

R, 35)-3-isopropyl -3-({4-[4-(trifluoronethy|)pyridin-2-

yl'] riperazin-1-

The titlyy bgraiubnyd Preperédip amdssiloh @ﬁ’ﬂllﬂrot}) h‘iﬂ%ﬁ BV‘EQ&‘PAH’(J '@Efrm@y{lrﬁ 4, i tﬁe
r [ i on

oo R S o IRA heal  Bebgeine i lr R i cetuites for

(MrH) 491. 2556; found 491 . 2601. Exanple 28: (1

S | uor I SO 4-14-(trif

cramnfd SR b BT Pl oSl & it [

prepared in a fashiqp simlar to that for Exanple 2

enmpl oyi ng, in the pedyctiveml kyl ati on,

{M+H) 493. 2512; Exanple 29: 5-({[(1

R, 3S) - 3-i soprop | uor onet hyl ) pyri di n- 2-

yl }car bonyl ) cycl opent yl ] am no} CR- met hoxypheno

The title conpound was prepared a fashion sinmlar
red““"@aﬂ”@lét'@ érmeﬁr@w emam/@syde{ M epicB@ad @6 6HsF sNugt (M+H)

519.286872 fourd Hib.2oBampl e 30: 6- ({[ (1
| uor onet hyl ) pyri di n-2-yl ] pi perazin-1 -

Example| 32¢ 416 3RYB esgneylomine-fHigapnepyidyeisphyty )42 ttiflubenzty@piidin-
simlar to that for Exanpl; 2 enploying, in the
reductive alkylathg - 3, 4-di hydr o- 2H benzo[ b] [ 1
C28H34F3N5 %6.2614; f und 5 2679 Exanpl e
3 1: (1 R 3S)=3-isopropy 4\”/ %ﬁ:

CmHM%NH%ﬂﬂb*VEéh%ﬁHdQWyHﬁﬁZHEJcalcuIated for 26H33F3N4CR:

(irlfluor%(}tb!d)mud\fw?)\d}pmemwm -3hearbomicyidiepentanamionpound was
4-f| uor obenzal dehyde. ﬂﬁ> af cul ated for C26H32FANAC
yl ] pi per azi n-/1-

e ud Qb Lo BXA0RL h'a”ﬁgﬁ%a%&syh?@%aﬁ% b e
R, 3S)-3-isopropyl -3-({4-[4-(trif

2-yl)pipetdzt-)-ypRethBsordel t| € conpound was prepared in a fashion
, 4] oxazi ne-7 r bal | cul ated for
N- ( 3- met hoxy- 4- nethylbenzyl) 3- ({I

Example 33: ((1 S,3R)-3-(4-chlorobenzylamino)-1-isopropylcyclopentyl)(4-(4-
(trifluoromethyl)pyridin-2-yl)piperazin-1 -yl)methanone

|
N~

Example 34: ((1 S,3R)-3-(4-methoxybenzylamino)-1-isopropylcyclopentyl)(4-.(4-
(trifluoromethyl)pyridin-2-yl)piperazin-1-yl)methanone



(trifluoromethyl)pyridin-2-yl]piperazin-1-yl}carbonyl)

cycl opentanam ne The title conpound was prepared in a
woasdtiogeosi milar to that for Exanple 2 enpl oyi RGT/IBW06/003739

the reductive al kyl ation, 59

3- et hoxy- 4- net hyl benzal dehyde. M cal cul ated for

C28H34F3N5C3: (M+H) 519. 2869, found 519.2986. Exanpl e
32: ((1 S,3R)-3-(ben2ﬁlaninoy-l
t e

-i sopropyl cycl tyl | uor onet hyl ) pyri di n-
2-yl) pi per¥e® me @/ lg 33F,((1

S, 3R) - 3- (4- chl ofobenzyl ani fio) - 1 P

-i sopropyl cycl opentyl) (4-(4- N~

(trifluoromethyl)pyridin-2-yl)piperazin-1-yl)nethanone

Exanpl e 34:
Example 355, (649 373:3(Aruion it rativigutan2ryiaminol sisppropykusiopanpeit-(a-

(trifluoydmdtHyipdridin-2-ylpiperazin-1-yl)methanone
(trifIuoronethyl)pyridin-ZOyI)piperazin-l-yl)nethanone

Exanmpl e 35: ((1
S, 3R) - 3- (4- hydr dxy E-@Tmlﬁf\q-z yl anmi no) - 1
_isopropylcyclg§¥n§yl) n/s\ k\/
(trifluoromgd®yl ) pyridin“2-yl)pip r52|n i yl ) met hanone
Exanple 36: ((1 N~
S, 3R) - 3- (4- hydr oxy- 4- net hyl pent an- 2-yl am no) - 1
-i sopropyl cycl opentyl) (4-(4-
Example 36: f((1 e tRyEeRyfHnatiyipenjan-2-glaming)Hviserspyyle tlapentyD4-(4-
(trifluchonydthyTxplyFiainead)-EB-aiiyti pgrdin{1(ZH)-yl)methanone
S, 3R) - 3- (2- (chl oronet hyl') - 3- hydr oxy- 2- met hyl pr opyl am n

0)-1 -

isopropylcyclopenty“ o[- NT Ry | uor onet hyl ) pyri di n- 2-

yl)-5, 6-di hydro di N1 hapgpe Exanple 38:

((1S,3R)- 1 HO |

-i sopropyl - et rahydr o"H pyr anN

pentyl ~-

(trlfluoronethyl) yridin-2-y 6- di hydr opyridin-1

Exampfeéﬁ) {(15)3RBHZ Y Rrom] %13@\/89’*\’(2("!9‘9)!'8FenV@m'm@dpr opy
-soprowafc(dmhwme(nwmea:towe)wmpvmmwsmmwopﬂnd-ﬁ1(2H)

| uor onet hyl ) pyri di n-2-yl ) pi perazi n- 1-yl ) met hanone
yl)metl{ahﬁhél e 40: N-((1

t hyl am noJcycl o

R, 38) 3-isopropyl - 3- (1 (4- °tr|fluoronethyl)pyr|d|n 2-y
| ) pi perazir ie-4-

car bonyl )cyo—l@r{t—yw) ene ul flonami d% Exanmpl e 41 :
((1 S,3R)-1 -ido0propyl- A

-phenylethylanﬂﬂo)cyclopentyl)(4
{trifluoronethyl)pyridin-2-yl)piperazin-1-yl)net hanone
Exanple 42: ((1 S,3R)-1 -isopropyl-3-(1
Example@8e i smpyémpw);wampmtaﬂ Pyrén-44d)methylamino)cyclopentyl)(4-
(4-(tr lfl&érﬁh@*t&ﬂﬁg—m Ej(ll)'k%y&'h%rgm%ld“ @h?yl meztl‘\anoneyI ) met hanone

((|S 3R) - 3- (dlethylan1no) -i sopropyl cycl opentyl) (4-(5

-(triflubro 1) p
3-yl)-5, 6- dE%??}gpy _1( I)nethgpone
N/

Example 39: ((1S,3R)-1-isopropyl-3-(methyl(neopentyl)amino)cyclopentyl)(4-(4-
(trifluoromethyl)pyridin-2-yl)piperazin-1-yl)methanone



Exanple 44: ((1 S,3R)-1 -isopropyl-3-(1

- (tetrahydro-2H pyran-4-yl) et hyl am no) cycl opentyl) (4-
woO2emo72Rok uor onet hyl ) pyri m di n- 2-yl ) pi per azi n- peyhproeé/in3739

anoneExanple 45: ((1 S, 301

-i sopropyl - 3- ((3- et hoxy-t et rahydr o- 2H pyr an- 4-

yl ) met hyl am no) cycl opentbl )(4-(6-(trifluoronethyl)pyri

di n- 2-yl ) pi per Z'W 1- I) t hanone Exanple 46: ((1

S, 3R -3-(1, /m’no) 1

-i sopropyl cycl openty N LA wgronet hyl ) pyrim
|d|n4yl)p|pera2|n1 th n(ﬁl Exarrple 47: ((1
S,3R) -1

-1 sopropyl - 3-(phenet hyl am no) cycl opentyl ) (4- (2- et hyl -

6-
Examplé¢ 810:i N’r((]@siiﬁi'é*tih@m?mﬁf(H‘iﬂﬁtlﬁfllwf?m?tbvwidﬁ?rvlipim"}*'frm'ﬁ-an 0
carbonﬁﬁya&aém@efﬂééne%uffdﬂaﬁﬁ& N((1 R 39 -3-isopropyl-3-(1 .
-{4-(trif luoronethyl) pyrldjl n- 2-yl ) pi perazi ne-
4- car bonyl ) cycl opeq_t‘ yl ) bengzenesul f onam deExanpl e 49:
3-((1 R 39) yu@pg%nW-yl)-s-(l-(4-(trif
| uor onret hyl )@d q&b CF,
yl ) pi per azi ne-4-2arbonyt cyciop ﬁ\/ygfm no) - 2, 2- di net hy
| propanoi c acid Exanple 50: ((1 §
-i sopropyl - 3- (pyridi n-3-yl met hyl am no) cycl opentyl) (4-(
4-
Example i {(1S8RDbiniscnyenyb3i-ehenyiethylapingieyelopantyii4-{4 met hanone
(trifluorBR ) Byrii-2- yé)bqae.az.?ﬁ)y%e(t&ﬁamdr oxypropyl am no) -1
-i sopropyl cycl opentyl) (4-(4-
(trifl uororret hyl ) pyri di n- 2- yI ) pi perazi n-1-yl) met hanone

Exanple 52: ((1 S, 3R) 3- ( nzyI (i sopropyl)am no)-1
-i sopropyl cy ent
(trifluoro —2 )Ik/preram&:l yl ) met hanone

Exanpl e 53:
R, 3S) - 3|sopropyl 3(1(4(tr|fl thyl)pyridin-2-y
| ) pi perazi ne-4- carbonyl)cycl opent )benzarri deExanpl e
54: N-((1

ExampaBAaSm S3Rp VN dPROPy1-B(1-fhengipt dpyidnhineyc perehdiry) -1 di n- 2-y
(t"ﬂ“"reégg‘&ﬁwr)"g? %Tyi)ﬁ ESE Ty YN S R ecar boxami de Exanpl e

55: N((1 R 39)- 3|soprop -3-(1 -(4-(trif

| uor onet hyl ) pyr.i d| B i ne-4-

car bonyl ) cy cte ;§dro ZI—&rpyr an-4-yl)acet
am de Exanpl 8==%

S, 3R)-1-isopr opyl 3 (napht hal en- &Tyl t hyl am no) cycl op
entyl) (4-(4-

¢(trifluoromethyl)pyridin-2-yl)piperazin-1-yl)nethanone
ExampEM@!&K{H §,3§¥3-(éiéﬂnylamino)-1-isr.]opropyllcyglople?tyl)(tll 5 Igtnflu?romethy)l)p{rldm-
QX V- t hi azo yl) cycl ohexyl ami no) - 1-
3“""5’?9@’H?’E?Wf"@{}@@{)‘é’ﬁﬁ‘ﬁﬁ) E'ﬁne( 4-(trifluoromethyl)pyridin-2-
yl)pi perazi n- 1-yl ) met hanpne Exanpl e 58: ((1
S, 3R) - 3- (4- phenoxyb

-| sopropyl cycl epent c4- (|4-
(trifluoronethyl)pyriin=2s

ih- 1- yl ) met hanone

Example 44: ((1S,3R)-1-isopropyl-3-(1-(tetrahydro-2H-pyran-4-yl)ethylamino)cyclopentyl)(4-
(4-(trifluoromethyl)pyrimidin-2-yl)piperazin-1-yl)methanone



Exampleri5e é(18:88nhiisorsapy

Exampl e 59: ((1 S, 3R)-3-(3, 4-di net hoxybenzyl am no)-1
-i sopropyl cycl opentyl) (4-(4-
woORoo7fo7exon onet hyl ) pyri di n- 2-yl ) pi perazi n-1-yl ) merhBwosan3739
Exanpl e 60: 61
((1S,3R)-3-(3,5-bis(trifluoronethyl)benzylam no)-1-iso
propyl cycl opentyl) (4-(4- o
(trifluoromet I)pyﬁidin-, yI)piperazin 1-yl ) nmet hanone
Exanpl e 61: \1 [ pyI 3-(1
-(4-(trifluo 1) H\er i ne- 4-
car bonyl ) cycl opent I)nevﬁdhe fsﬁftﬁ/ anpl e 62:
N((1 R 3S)-3-isopropyl-3-(1

-(4- (trlfluoronethyl)pyrldln 2-yl) pi perazi ne- 4-
car bonyl ) cycl openty é -(trifluoronethyl)benzenesul f on

I@-(( @tmy-tgtrahydroeH-pyran-4-

yl)methWa‘iIﬂM)@Wbpe?ﬂy(l)@ﬁWIL&)F&Mmﬁ)ﬁﬁﬂin@ﬁmpﬂr52(||4-1 {yfimethanone

(trlﬂuoglg)

(trifluoromethyl)pyridin-2-yl)piperazin-1-yl)nethanone
Exanmpl e A CCR2 |%)V|tro asgays The capacity of the

novel conpou n to antagonize
chenoki ne rexept @
determ ned usit™g a su

) Ifunction can be

, ~§F3 hi gh
t hrough- put assay) . For exanple :E;éj;nt can be tested
in an extracel lular acidification say, calcium fl ux

assay, ligand binding assay or chenotaxis assay (see,

Exampfeqf %ggpﬁﬁ § 151% hggﬁ?ﬁfnrﬁ; 151%/\6ro%y 5’5 é)sengﬂgﬂ%
%X'}'m"’l"h“zx Deigpiazigriayl & CCR2 protein which

can be isolated or reconbin ntIy derived is used which

r y or functiona
t 1an&zth protein. The
erty (to, for
exanple, a liga ot |nh|b|tor) alling activity
(e.g., activati ny a mammal i an G pyotein, induction
of rapid and tran€lent increase in tbe; concentration
of cytosolic free calcium|[Ca++]i, cellular response
function (e.g., stinulation of chenotaxis or

Exampuéw QWMséﬁ%ﬁlnghén%{r@%ﬁn@xyéI%WJ -@Shethiitgl t he

(tnfluomﬁﬂyl)}ww@ %"'@E@'pﬁ'faai"el 2

i Ng assa a composi tion
”%? %ant thereof is

mai nt ai ned under conditiong suitable for binding. The
CCR2 receptor is coptactedfwith a conpound to be
tested, and bindinoNLq;E?(ﬂhméajor nmeasured. In an
exanple cel | - based{ ass /»ce | snarenused which are
stably or transieptly transfected}m[?mﬁa vect or or
expressi on cas e having a nucl ¢ Naci d sequence
whi ch encodes ¢ CCR2 receptor. The_cells are

mai nt ai ned under conditions appropriae for expression
of the receptor and

Example 48: 3-fluoro-N-((1R,3S)-3-isopropyl-3-(1-(4-(trifluoromethyl)pyridin-2-yl)piperazine-

4-carbonyl)cyclopentyl)benzenesulfonamide

R H Q
4o N N CFs
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are contacted with an agent under conditions

appropriate for binding to occur. Binding can be
wdet@aredi usi ng standard techni ques. For exanpbel/181ve6/003739

extent of binding can be @&termned relative to a

suitable control. Also, a cellular fraction, such as a

or C cont ai ni ceptor can_bhe used
S 28 e I3 DR RSBl i
yhpiperazinstesarbenywaydlepentylarinop2 g-@imethylptopanieit ecied direct |y
or indirectly. For exanple, the agent can be | abel ed
wth a suitable |abel (e.g,, fluorescent |abel, |abel,
i sotope | abel, enzy , and the like) and bi nding
can be determned b i f the | abel. Specific
and/ or conpetitl bi ; cgbﬂge assegged by
conpetition HP—i spl ace S DES )Y S|ﬁg unl abel ed
agent or a ligarmd as a conpetitorn CCR2 ant agoni st
activity of conpounds of the inventlon can be reported
as the inhibitor concentration required for 50%
Exampled{}: (165361 (i$ @BepwW-aH(pywislin-8yinsgieyarhino)dyclogentgl)(4+4-
(tnflqucﬁﬁ@WIMn&hQQlﬁ%my §1MeihGRonk2S! - | abel ed MCP-1 , as
| i gand, and Peri pher al qud Mononucl ear Cell's ( PBMCs)
prepared fron1nornaH humaniwhol e bl ood via density

gradi ent cen c binding is
preferably fi nbinding-(e.g., total
cpm on filtgégiéﬁ?;us th/\\gﬁ”ép 8't:ﬂnding.

Non- specific binding is defined e anount of cpm
still detected in the presence of excess unl abel ed
conpetitor (e.g., MCP-1). Exanple B Bi nding Assay
Human PBMCs are used to test conpounds of the

Exampld BA€ {153R)-t B-'(G ﬁy&?bﬂfﬁr&ﬂlé’lﬁﬁ@% |SEEF089P& b&,tgﬁﬁ??ﬂ 000 to

0 are 1n

(t"ﬂuowh‘fq)g%é‘?gg yﬂ)ﬁweiaz"'\i\j{i’ﬁ“%tpa'\’lﬁ'lehout unl abel ed
conpetitor (10 nM MCP-1) vari ous concentrations of
conmpounds to be testled bel ed MCP-1, are
prepared by suit od purchased from
conmer ci al ¥de5?§y Per ébne Fe MA) . The
bi ndi ng reactions are perforned i O to 250 mL of a
bi ndi ng buffer consisting of 1M S pH 7.2, and 0. 1%

-BSA (bovine serumal bumn), for 30 mn at

ExampleG2iT(@STAY 8ty (9 RobyRAIRY, 1f|§<§|&8bﬁ£\;% IdpeRyl)fA-@L nat ed

dTfiltration

(t”ﬂ"°r L}’&Hyrg'f"3’2’3’”?1”8@?'%@)"?’@?@ 'l%@r kin Elmer) which is

presoaked in 0.3% yeth1 enei m ne or Phosphate

Buf fered Sal i (P ers were rinsed with
apprOX|nateI -b|&:ZB$ buffer containing 0.5
M NaCl or hen dried;~ it of bound

radioactiV|ty IS

Example 53: N-((1R,3S)-3-isopropyl-3-(1-(4-(trifluoromethyl)pyridin-2-yl)piperazine-4-
carbonyl)cyclopentyl)benzamide

0
o
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determ ned by counting on a Gamma Counter (Perkin

El mer). Active conpounds of the present invention have
woOcCay/waoues | ess than about 3000 nM Exanpl e CPCT/IB2006/003739

Chenot axi s Assay The capa@Bty of conmpounds of the

i nvention to antagoni ze CCR2 function can be

et ermn n,a | eukocyt henot axi s assay usi ng human
ExameleC i TR 5B omREHoa ay ey Zpoeereaie &
carbongt)gybiopebhd)aprohekhigacndokamisie) . 500, 000 cells in serum

free DMEM nedia (In Vitroggn) are incubated with or

wi t hout the inhibitgrs and|warmed to 37 SC. The
chenot axi s cer I\ | PrN)’BEX is al so prewarned.

Then 400 nL ¥§ P N1 | deged to the
bott om chanmber—in Qll wel/r‘i[l excepfl tHe negative
control which has DMVEM added. An cron nenbrane

filter (Neuro Probe) is placed on top and the chanber

E kl%ﬁ ﬁ%gged; Cells are then added to the holes in

xamp{ee: Niber)-$-1saPiRRYchOdpdrifueometndigyiidinR-WRipetasinstier

carbonybtycioreatyi)ve-@dimhjdrot2tk pyrawihyhacetaniide whol e chanber is
i ncubated at 37 SC, 5% CO2pfor 30 m nutes. The cells
are then aspirated gff, thé chanber lid opened, and
the filter gently rbmg op of thefllter is

washed 3 ti 5 e | ef t
unt ouched. ilPer isTair dri e and st ained with
Wi ght Gei tain (S| gma) . Filt¥res”are counted by

m croscopy. The negative control wells serve as
background and are subtracted fromall val ues.
Examplg 165 §05;30)-1rivarserir3(Ranhthalan?-wieetyjarainalsyeipprnty }ie(4-
(trifluorcumdiieyl)pofidia@hipigehain-yPhethendrie t he bott om chanber in
wel I's which contained antaggnist, to the nunber of

cell's which mgrate {o the jottom chanber in MCP-1
control wells. tivel-ggmagﬁﬂ f the i nvention have
| C50 val ues; T8 an a 3}\3(0\( @rpl e D CCR5
Expr essi on @- ophor esi Bi ol ogi |C€P SpeC| alty,

Col mar, PA) TS obtained from nor maN ug free donors
and peri pheral bl ood nononucl ear cells (PBMCs) are
| at ed via dens gr adi ent centrifugation.
E"amp'ﬁb‘ﬁo d0PeBrai% hYCHP’f&h% sithiazeli2aylicyclohexviasine) I ugal
isopromleyictdpabiyt)@:(4-fititlesrobmethyd) pyainedi)pipeRzion@fiydiRenohe €
re-suspended at 106 cells/gml with RPM (Invitrogen,
Carl sbad, CA) suppl ﬁmsnt edjlwith 10% FBS (Hycl one,

Logan, UT) and 10- L Off” rgconbi nant human

| L- 10<R&D syst erfs M npedpo ‘\SéN angrincubated in
t he same nedHom 37 0C’with %%or 24-48 hr.
CCR5 N= N A~

Example 58: ((1S,3R)-3-(4-phenoxybenzylamino)-1 -isopropylcyclopentyl)(4-(4-
(trifluoromethyl)pyridin-2-yl)piperazin-1-ylymethanone

d@'ﬁ\q\k@\' N CFs

Example 59: ((1 S,3R)-3-(3,4-dimethoxybenzylamino)-1-isopropylcyclopentyl)(4-(4-
(trifluoromethyl)pyridin-2-yl)piperazin-1-ylymethanone



expression on the IL-10 - treated nonocytes is then

verified by staining the cells wth a PEconjugated
wanbiznzeeen CCR5 anti body ((PharM ngen, San Di Bgﬂ)/,IBIUA()/OO3739

fol | oned by FACS anal ysi s6édési ng FACSCal i bur (BD

Bi osci ences, Bedford, MA). Exanple E CCR5 Binding

Assay In a 96 well I\/UItiScr en(tm) filter plate

(MI1Ilipore Syé6tens, [leriga, MA), 3x1 05 IL-10-

treated nonocy [ n (I nvi trogen,
Car | sbad,
CA) and 0.3%B (Si grm

. (l\pvitro , Carl sbad,
t Lo 'sl\!q g—’%g I ncubat ed
at roomtenperature for 1 hr. withnQ. .2 nM 1251-MP-1 b
(Perkin Elmer, Boston, MA) and a series concentrations
of conmpound of the invention. Non-specific binding is
ExamplechiOe (151380 31(9,5-bin¢ifaeromgthyDbereglangna)i ttisogiroByleydidyeRtyl)(d34-
(trifluokonidthy Dy §iGiND- |Mgén§ﬁpp{,| sethM¥ne The binding reaction
is term natedyby harves ing the cells onto the filter
in the plate on a vacuum manifold (MIlipore Systens,

Billerica, . Thefllter s then washed5 tines with
RPM (InV|tro suppl emented with 20
nv HEPES (| nvj L sbad 0. 3% BSA (Si gns,
St Louis, M) 0. 4 mrranlfold

air dried, peel ed fromthe pI The filter

di shes correspondlng to the sanple €ils inafilter

pl ate are punched out using the MIIipore Punch System

Examplelét] IN-PIH, 95)%‘@5&‘85\)4 3R J(d- ﬁﬁfl&@om%l)g{ ts}ﬁn égﬁ%ﬁggragke-&

on each filter term ned
carbong@cycg’ﬂﬁ%}yh@e%’ﬁ"%?“gé'?ﬁ?ﬂ d%ounter. Specific binding is
defined as the total bin§ ng mnus the non-specific
bi ndi ng. The bi nd| eval uated with Prism
(G aphPad Sof,]i CA). Active conpounds
have a bi ndi ng a(gfj or 1ess
according to this assay. Exanpl ~ | V-1 Entry Assay
Replication defective H V-1 report®@r virions are
generated by cotransfection of a plasmd encoding the

Examplbllsd: R-(BitH,#8)!3-i86prbpyy- '33(1 44&“}'@&%82?@?%?}&0%%3{ + g%ag¥e-4.

carbon%{‘,{a]p 8?'%\¥§4#&@8??@?"%&8%’??%5‘33%%%'% th a p|asnid
encodi ng one of several H VOl envel ope genes as
descri bed by, f exﬁhpl et al, Virology, 206
(1995), 9&%0%@051 0 ztrgnsflecti on of the two
plasmids by ceke lgrbphospﬁa*t e

viral supematants are harvested on

Feon, the
: 3 and a

functional viral titer determ ned.

t hen

ese stocks are
Example 63: ((1 S,3R)-1-isopropyl-3-(neopentylamino)cyclopentyl)(4-(4-
(trifluoromethyl)pyridin-2-yl)piperazin-1-yl)methanone

(@]
; .“@)k
N 1 N/\
’J/ !

Example A
CCR2 in vitro assays

The capacity of the novel compounds of the invention to antagonize chemokine receptor
(e.g., CCR2) function can be determined using a suitable screen (e.g., high through-put assay).



used to infect U87 cells stably expressing CD4 and the
chenoki ne receptor CCR5 whi ch have been prei ncubated
wWoi20d7/00220M t hout test conpound. | nfections ar ePCamB10e€003739
out for 2 hours at 37 SC, ethe cells washed and nedi a
repl aced wth fresh nedi a containi ng conmpound. The
l S are |ng)llébated for 3 days sed and | uciferase

, LYSE .
For exalile 1 157 LAET B frired SRRUAPILEEd g aseay sl i assay,
ligand birglimg @asayat cloamatdxiscegyqseedior exqimples Heéselgesder &idl., HBiSh Ofiem.

273 25)‘;1'3@8'} Péégé Agkd \)ew't‘*}éd/ dlzgg a':w[)\/r\{b /o%%ﬁlt LO'WCZ' tcg{ es:

"hﬁ P%Rat’ P GFﬁ%’f a gfie mrormwfscf(ceﬂ bp rqoB}edrOé FicPBina dertysd ifs
used wiictrhas @t least bhe property, asivifyro Winctivdhlchaiasiendtib etk fBnmdBRICCR2

protein. %e §+ecmc érochﬁaﬁe%mR é p?o%Z&y é% g&ggﬂga%fé'ﬁa?dﬁ? g\% bqgrbg

Slgna“"@ ashivity (e- @t aciyation pfa PaANERlsH G mgiein: isdtiemeltravid and tranSlent
increas@ M tiiebdbn Bofrralch%s 4)tos ol fratdiciumeCati, celar MPonseh@i®ion (e.g.,

H.V ac Wl t y
stmulf P ARt el R TC A7 by Bl ot
ﬁaara@qaelplem‘rsraesqyae exinReRitioresn\aingtsi 4 CER2 piotelviior 4ar(aet thereof
is maintbinéd u%ﬁcdnﬁ'ﬁl@rﬁ‘sts%ﬁam ﬁ)lhbnh'dllﬁé e tOA/2 garcgﬁirrlf gorn%l;c}qe\gwl{}lf% QZS
ent.r n nds -
comp OU%Q??% g Stg& ?5\2@89 F(S’%F%ﬁf’rfr@?agﬁ'@gf or 5 days, the
rlmweqamcre ceii béried aswly| limare uspsawttichf are stably oatraneibmiyzahsdfemed
with a veé?&soe Gx;ﬁ@ds%ﬁ cBERefid ﬁavmlg a nuclelc acnd sequence Whl h encodes the CCR2

r{g g, tetrazol 1 um
receptof el o e Hp R R e SatRprae R o EPEeFIRY 8 hgsseRtargnd
are contaghad byéth gpuageint wtdedcdndltmsealpdroﬁﬁ%@fovhhcﬂ]mg;to@cwalmcm‘[y(ﬁB eat
detected hﬁngcs‘i’é'}faﬁﬂttéc?ﬁqggs ESHbMAE, tﬁ@eﬂérﬁk@&r‘idl%oc%h )8 d&tgr%'nned relative
|n ected cel | s agal nst viral

toa suiighe £yl Al soLHled DT Re amWéa’ﬂrieérﬁcﬂqnncoa@m'rtgﬂ'aﬁwret:@tor
can be tded gdied@bwhdidbesdisherein, wll be apparent to those

- Li n

. Zooble Sianids oL,

ndrecty 1 SYG1e, 5P PORE oo Rerses A SwiEbIERES (587 foessoe 1260, abol
isotope iabell erdiymg lapalt &t ise likeRpirRittind@Rbh Bé’lﬂét@rl?rﬁnedaji)rdietectlon of the label.

Specaflcpalﬁg)o} &%p’e&ﬂl ’bw%iné%& lk)e’]astsgﬁeg B;E oemnptetltldpﬂ)l t I (r)ngept/&%egt using

&r e (% e
U”'E‘be'*'l’dsf"‘QGFtaFlr|"1‘\i*@le“1°'§s afomAetéerrpound of FOHTLH al: I or

[ThaCORe anthgdhadt bativaAcst @Brhadangs @‘Qﬂlet inddntidH ééqrbﬁgeﬂoh&f &0the
mhlbltorvgaﬁcreﬁ r&hon ?eq%@é&f%p sd )o Elblj’(lgnde rﬁues?of spgm ic m ing in reg:épté/rv
binding assays using '*°I-labeled MCP-1, as ligand, and Peripheral Blood Mononuclear Celis
(PBMCs) prepared from normal human whole blood via density gradient centrifugation. Specific
binding is preferably defined as the total binding (e.g., total cpm on filters) minus the non-specific
binding. Non-specific binding is defined as the amount of cpm still detected in the presence of
excess unlabeled competitor (e.g., MCP-1).

Example B
Binding Assay

Human PBMCs are used to test compounds of the invention in a binding assay. For
example, 200,000 to 500,000 cells are incubated with 0.1 to 0.2 nM "?|-labeled MCP-1, with or
without unlabeled competitor (10 nM MCP-1) or various concentrations of compounds to be tested. -
"®I-labeled MCP-1, are prepared by suitable methods or purchased from commercial vendors
(Perkin Elmer, Boston MA). The binding reactions are performed in 50 to 250 pl. of a binding
buffer consisting of 1M HEPES pH 7.2, and 0.1% BSA (bovine serum albumin), for 30 min at room



Vis N NOor CR5 Xis N,

NO or CR2; Yis N NO or

CR3; Zis N NO or CR4; wherein no nore than one of V,

w&200f/0aed1Z is NO L is Cl-
al kenyl enyl ,
S(ONR9, S(O 2,

C2. 4 al kynyl eayl ,
or S(O 2NR9; RA, RA 1,

C2.4 PCT/IB2006/003739
C(ONR9, S(O),
RBand RB1 are

4 al kyl enyl ,
A0,

tem pera%ll §hr‘he FHQI@ %gt%ﬁ% I%Ye? tellﬁlnna%‘ bé/uﬁrvrz‘snn )ﬁ merPﬂrX%és qy 15365’%’5 filiration
through@ahaimatlltem«yerkmeﬁl@pra W@h leresgdfe@m@xa%;pblyetmmize or

Phosphm&gmme (ngé}N Rl rlnml
CON SR10,
Sl O EbDHe or EPS.4050 RS GRA 3'e A um, o b gAciadgTY oy

buffer c

600 ulL of binding

determitieal byablnyihg oCA GlaynadraoXguatek (Herkin Eiger)6 al kyl )-O- (C 1.6

ofahé

CyC

el B ] o

r%ag & béﬁ{u%s’ Ies&_"g)\ e 3000 T

SR1EXAMBRE 0, CONRI

OR12, car boBGBR{GsonM

“CN, NR1IOR1Z,
MD1DJY1UD10

heter ocycﬂyl

NRIOSOPRIO,  Nkg.HTORIU,
1ﬂEZI1('IY)D1_ﬂ or—CRI1IORI1IOCOR1A

I\IDL[\('Y'Y) R1 ﬂ
ALl \-I-L’

. R2. R3. R4, R5 and R6 ar

e each, ind8pldldntly, H

OH, halo, & -6 al kyl, Ci-

6 hal oal kyl 66@5n6 362 koxy,

Cratoatkoxy;—Crthioatkoxy,NRIORT2—NRIQEOERTT—

NR1IOCONRIOR12 . NR1IOSCPNRIOR1?2 — NR10- SCP- R11

het erocycl®l, carbocyclyl,| carbocyclyl ox§l”

het erocyclg/l oxy, CN, NOZ, |CORIT , CO\lRlUWéE COZRIO0,
—NE2—SRIG,—SOR1G—SERRIG-—ter—SO2-NRIORE 2 —-R7—+s—H-6F

C1-8 al ky? optionally substituted by 1, 358 3, 4, 5 or

6 substitdénts i ndependent ly selected fr(5ﬂf9 hal o, C1-10

U\I —I\lkJé OH

H

tratoat kyt—7Cy,;
(T:(m R b mn\_l\lR cRd _ N

eqe)
’r‘RrL I\IRr‘(‘! O Rb

NRcC( O) NRARd, NRcC( O) ORa,

S(O Rb, S(O NRER®, S(O) 2Rb,

NRCS(O) 2Ra3 S(O) 2NRCRd;

||||| bot 4+ 11
unouuol. LY

or

+ad v hr\ii t 11t
Ccu Ul OUIJULI Ut

R7 1s H, CI-8abr&yl which is

sel ected from hydroxy, -d

caLw—kh——}——B—s-z?g(—H—uem—s—————v' i
D Cl1-6al kvl . -NRIZ2aR12a,

-NR12aCOR18a, - NR12aSO2R14

a, COR11la, -©@®NR12aR12a,

phrenyt—anggheterocycl e,
re unsubstiti

Where tie arkyt,

zgﬂenyl, ana—
substituted with 1-3

substituedfs sel ected fron

ted or it ut
1 hal o, hydrongOO -3

al kyl', Cl.is3al koxy, -CO2H,

ST I S | .o

RPN
CT T 11T UOUuUl

unsubstitufed o;rsubstj t ut e

- CO2- C1. 6al ky517and
[C=6al-kyt—wntr CI S
dwith 1- Igtu

t

sel ected 2Pom hydroxy, ha

| o, -O Cral kyl 80-EN,

“NRIZaRI2&; - NRIZaCOR13a,

—NRIZaSOZRIZa;54 CORLIT,

- nd thet erocycle—where the

alkyl, 22 | T
23 157
24 181
25 500
26 273
27 470
28 389
29 736
30 364
31 334




phenyl, and heterocycle are unsubstituted or
substituted with 1-3 substituents selected from hal o,
waypd7og201Ci . 3 al kyl, Cl1 al kOXy, -CO2H, - CQO2- €CT/1B2006/003739

.6al kyl, and trifluoromet®yl; or R7 is H, Cil-6alKkyl

unsubstituted or substituted wth 1-3 substituents
Exampigcected from halo, hydroxy, -CO2H -CO2Cl- 6al kyl,

and -O-C -3alkyl; R8 is Cl1-10 al kyl, C2-10 al kenyl,
ChemetoxisAsgaynyl , CL 0 hal oal kyl, aryi, cycloal kyl,

h&teecapadity bf corfpoliiser BieYrik@dh k/Antadohiss ECR2 %Eﬁon@an béo
0 hal oal kyl ,

. - al kenyl ., C2-10 al kynyl, - |
s ek ISR kLl AR .
modifigghFojy: haylbgmblgpﬁotﬂgo@d \aD®,P001celiin s&umdree HMEM m@dia (In Vitrogen)
incalbHRs ithe WtSout HEGPRIE . 1 i &
e RO MG, OBl
(Neur RAT kf?]i?la,soeﬁ_ewgrﬁ%ci. a‘g?rkggq hfﬁf W&“"H%WMMPWI is agdedo the bottom
chamberip Albwe!ls kcepOpe negati@d cabtrall vityoh haOPMEM ad@bdd) A8 mickdd membrane
filter (NG, Prote ' e HedFadi to
hl er(._ r% %%%R%E{[a?d fh(e_ ( Cl—l%)r gﬁ%(l&?eé{gaé%% %e%egﬁ%i%d_ to'the
oles l&% %[?' ! d W Ql?ﬂ_@’f &g,s(%(a@fjme ﬂpd)h,ambqr@q% *@F-‘WR'@E Riger membrane.
The wh(ogﬁxmqer MRooUBAIE) RN37 °C, s%Oﬂg)cq{BN%LﬁggTth&ls aR%hen as)piI{I%ed
of.f,h tr;e ok M[d%% _ é(ﬁg’fé%g;ér@y%eﬁa%%rﬁéo%?@e&%@s Vel P res
wit @ﬁg‘égeqtgog?r@)lsjﬂha%uqhegﬂTnglltﬁrgs gipdriedtaad sthinethwith WoiahtlGeimsa
stain (Sig@R CEitdrOatelplinte@yy intbydscapy. Wﬁ@lﬁéglativelblﬂﬁt%ﬁrbils]tcééw:é%s(Béckgr,ound
and aref]é{gfj%d)t({/o"ﬂoﬁg?lbvgab_g%f'/éfﬁaa?sq%&f;’%tén%? n&.td%teﬁﬁig?eci%’\/iec%n'@rﬁﬁnrg the number of
cells hairgraierq 915 PotiouRENEATIGRI3tE!IS WNFll B BIRREABgONISDORIE Tamber of
cells whi@OhBERAR 2 ottorB ORISR in M©It-$rcg&bb\3\bt\;§ls. =0 (\|Ither et hed
o) WA a .aoupl! e bonga), enoxy an
RS B BT PR St ot ReniGhss BRoRbiaPou o0 v
het erocycl e are unsubstituted or substituted with 1-3
Exampgaubst i t uents sel ected from hal o, hydroxy, Cralkyl,
CCR5 % oxy, -CORlla, -CN, -NRl2aRl12a, -SO2R143 -NR
3 3VNR 123SCO2R143, and - CONR 123R123, where the
4 RyorhgiesisBlotpeicakSneciefit Colrral,IPA) subiriet! Erb thowhdl, irdy fiee

donors bhdissripher&bloB8 mohorfuc@aOiRs FBMCRS S ﬁﬁ%&eéﬁ@l%g%tyad}%&m

centrifu%_ﬁ.&ﬁ&%&?%@f&ﬁ%&?ﬁéo‘?d f Orgilg'i_(f)dg:al e_ILR@iRn.;fgi{g[ ?éing washéd, the

monocylesRIE ieGORietbed at 10RIZMOGEREBIH (Invitfogerd hrisiad: CA)RBPpléMented

with 10R6B8QHEIbnk! 1Fkn, WY LRI ER20 SehmP 8 i Wbt &

Mi SLf,bj\b [ %ot edQ{%nht M 6 subsﬁ?uen'{égdmsbﬁgét‘@c?nfuf gﬁﬁq&cﬂ systems,
inneapqlis, Qp’an@jm_cg%t%;zyw’e KRG rmei §7 2 Coith 3%I80:f foudt-48 hr. CCR5

express{cf-ot'ﬂthe IBab k irbatedis ol et I4tHas \/@Fifieﬂ%p?fainfn‘étﬂlﬁ?éjce\rf]}é g/hh dPB-

: JUOE i -OCs- cyclo , rox .
cornuga_ COR{lErirggg(}g%%%\@gwf()(%}arw?geghgar]_-élggq, glé\giéﬂ!gwe%p)éFAe{S analysis
using FAGSCalibyifBD Bioseigncea) BegfaroMA)- 3al kyl , forming a 5-7

menbered ring;
Example E
CCRS Binding Assay

In a 96 well MultiScreen™ filter plate (Millipore Systems, Billerica, MA), 3x10° IL-10-
treated monocytes in 150 uL RPMI (Invitrogen, Carlsbad, CA) with 20 mM HEPES (Invitrogen,
Carlsbad, CA) and 0.3% BSA (Sigma, St Louis, MO) are incubated at room temperature for 1 hr.

with 0.2 nM "*I-MIP-1B (Perkin Eimer, Boston, MA) and a series concentrations of compound of

the invention. Non-specific binding is determined by incubating the cells with 0.3 uM MIP-1B (R&D
Systems, Minneapolis, MN). The binding reaction is terminated by harvesting the cells onto the
filter in the plate on a vacuum manifold (Millipore Systems, Billerica, MA). The filter is then washed



ROa is selected from hydrogen, CIl-6alkyl

unsubstituted or substituted with 1-6 substituents
weebearedifrom fluoro, d .3al koxy, hydroxy andPeTiB006/003739

11b, COR 11b, hydroxy and 880-C -6al kyl unsubsti t uted

or substituted with 1-6 substituents selected from

1 a and
ne s A R G B
Ca”sb?%f% %/fa el d %ﬁ%k% O gnd G4 WEN4G o8 Hleaaeusen manioid, air
dried, dnyl geaersimm fing ghtatx The Tkr &aﬁdsy:brrééﬁﬁr#%ttb tréts@RhpRwells in a filter plate

are pur%HO&%dt LHW llwg{elPJnah kLY ﬂ\/l uo;%?rﬁgys(%%m§ Biletiea, AL Jhg amount
of bound iadieactivify agy ewhtf%erldjq;\ i ﬁej@fm@eg by R8mtirgeh FRlaPama ogmteh@pecmc
bindingas éefited @ah&otal bih@hdinitas &e@m@sﬂf@%ﬁ@ %fn@ni;ig ihg %mdwg QL& andl d

ovualy o1 EOBBRINES S0 AR SR R g

aff'”'tfo)ﬁQP@ﬁylM or lgseRtAdrdingIvdhiksdsapnd Cal koxy; or R8a and
R1Ca together are O Cl-2alkyl-OC 1-2alkyl, formng a
p 'g3 menbered ring, where said alkyl is unsubst i tuted

Examp or substituted with 1-3 substituents independently

HIV-1 Es¢lyédssayd from hal o, hydroxy, -COR 11b, C1-3al kyl and

(ﬁepb?’c% &pd‘éf'ectlw Hﬁalare?tﬂ‘g ﬁ&éﬂ% gF%&%Erﬁgeg bg 8%‘?”&5“’%?@? glasmld

e”C°d"@§?“'ed%%ﬁ Wra"l & Hi¥ed s e been pciistby e watioe d the evelbpd gene
and intreduUsBdri df aduttisrase@p@en fil@ﬁﬂh |Hyal&©|vﬁlﬁta%sfﬂd3é'ﬂcbé¥h&one of several

Hiv-1 théPJp@)é)énes %%séﬂ%%d by; o? ex L pleec pgrEPOf ?toa',hlﬂgrﬁzogy &Q% ?1 995) 935-944.

are |

Follownr}g}mngﬁglﬁn o@hgpwlasw@@ cplciugg| pkosphateerecipitatiophtbayiral and
superndfBiOay ahroediddydn, da3ene aS@ictbnal Vil tbter Qgﬁﬁﬂlé%db z’ﬁl&t%bé{toggéqge then
ar e Su 0
used 1o O (MG o6 PLRT ocRlnG COIR Rie el o eCarepley B Hereh have
been prﬁlaq:L@ateﬁwjlp giyithoutttest Sermpaphd. lr@eqﬂo@adtrk oxyied et i, houlc@t 37 °C,
the cells WsabdaHd, m&fbdreblébefd \MfWﬂ%Qf?ﬁwgc\l‘ 4 con@n%ﬁg t%?%oaépz Bh&E&is are
mcubatéboqgreé)«? yg )?T%teh Yapdc’ E cr:%% @ﬁtgft)bgqt?{g%/ned\?\lﬂe@p%s R éepam@qas the
concentﬁﬁq@hgﬂcomg@mglyqaqwrgch@ |r(dycm| Sk d{jﬁe lgpiferapsadiviey in the control cultures.
unsubstituted or substituted with 1-3 substituents
ependently selected from hal o, hydroxy, C1-3alkyl,

Exampip S al kOXy, - CCRH, - CCp- Cl-6al kyl. and
HIv-1 Rgpljoppgmlﬁ@mhy\n'r-4@ells?12a and R12b can be sel ected

fih@ifon G108l Nivil 3 MPméﬁbéﬁnbétH?& Egs N ca%tb%%yéﬂ:‘&&tdas"gr%?paf gxy

from

ceserivceicFely 7 e 200 05e1 (890K P Gorauissel Fncobito icac
Sci. 89:5986-6890 (19920t D Clarcd,-db af IAmmrobCBgeﬁ@)mieﬁﬂ}hky B8:663- @74?(1994)

Bridger, @Péd ) %BWA@m @é’ gé@?ﬁé (19@9:{ sﬁrﬁtlxéﬁée eﬁ%p gl %gtfylﬁyoqﬂd cytotoxmty

substituted uents's

measurgnents e caryied q)uémlp@;@)el 3R aredrsedandhe \GaRlit dfdT-4 cells that are

infected with HIV in the presence of various concentrations of the test compounds. After the MT-4
cells are allowed to proliferate for 5 days, the number of viable cells are quantified by a
tetrazolium-based calorimetric 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT)
procedure in 96-well microtrays. Results can be quanitited to yield ECs values which represent the
concentration required to protect 50% of the virus-infected cells against viral cytopathicity.

Various medifications of the invention, in addition to those described herein, will be
apparent to those skilled in the art from the foregoing description. Such modifications are also
intended to fall within the scope of the appended claims. Each reference, including patents, patent
applications, and publicat‘ions, cited in the present application is incorporated herein by reference
in its entirety.



R13a and R13b are independently selected from
hydr ogen, Cl-6alkyl, -OC . 6al kyl, benzyl, phenyl,
wQ20@ /00yl oal kyl , where the al kyl, phenyl, benpgir/iBane003739
cycl oal kyl groups are unsi¥stituted or substituted
with 1-3 substituents independently selected from
droxy, Cral kyl, Ci1-Sal kOXy, -CCO2H,
What|s|3 'ged‘%YGal kyl, and trifluoronethyl; Rl4a and Rl14b are

I‘\ﬁa@ﬁ%ﬁﬂéﬂf‘ir'?“'éél ected from hydroxy, G .6al kyl,

- O C1- 6al kyl benzyl .phenyl, C3 @écycl oal kyl vvhere

t he al kyl, phenyl zyI and cy IoaIkyI groups are
unsubstituted or sub |tut eoD 1V3 substituents

i ndependent |y sel ect ] /Mydr oxy, Cral kyl,
Cl™al kOXy, ant:l, ) COZ al and
trifluor omet hyl ; "and are | ndependently, aryl,

' het er oaryl , cycloalkyl or heterocycloalkyl each
or pharntqbbdxt@ﬁi@lalcg@pﬁalbb&tait brqiradtu@ty]eibpf, ®herdin: 4 or 5 substi t uent s
I om oxo, hydroxy, halo, Cl-4

éﬁg&%ﬂ%gﬁ‘é{éa\/ﬁs%ﬁ °?’1%”%&J§ al kynyl, Cl-4 hal oal kyl, CN,
Nb? 0 RR" , SRa" , C(O)R b" , C(O)NR c"Rd", C(0)OR a"
, OC(O)R b" , OC(#Y NR c"Rd" , NRciRd", NRc"C(OR b",
NRc"CfO OR a", %\Rb , S(O)NR/G-]Rd' , S(O2Rb" , and
S(0) 2NRc" Rd"E_TNa or het eg-garyIN ycl oal kyl, or
het er ocycl oal kyk s H Cl \-d—/al yl, Cl-6
hal oal kyl, C2.6' dPkBAYI, @r C2-6 &Pkynyl, wherein said
Cls N Quaborke, CL hal oal kyI C2-6 al kenyl, or C2.6
I | s .optionally substituted vvithl 2, or 3
gfﬁ{% ﬁreciﬁzs i ndependently sel ected from CH, am no,
Wéd g,N@Ir GR%kyl , Ci. 6 hal oal kyl, aryl, arylalkyl,
ﬁ%tr@rm%rxdw twetfaﬁ Q@EXJe%dee owsk Q@An@ﬂ is ﬁ@d

heteroc cl oal
bifdnyFldiEn Es: ey B et 61 SRS SRR
S(0)2, obS(OINR’; phenyl, or C3-6 cycloalkyl is opt| onal |y

{ B\, t , t
e Ch At slePetkingirrRonthy BYOR 1y By, Grygpens ey
alkynyl, fpg t@gtaw; Craeloy. 6 M@W'komheserﬁdicwwewc'wcm °COeR“

cho&@tZ’R("mRBscawa NR1%1sdsR™H,CNOIGONBI° R, ko, R'° Blo 68&1°}<$m% .

10 oghenyl benzyl oxy, phenyloxy, C3.6cycloalkyl
SO:R %?@@’BN% ycl oaI k wherein said Cl-6 al kyl, Cl-6
%rﬁéhylw

o Réxyakbnagrioa drexypllexH oy 2K Ph@TiGecHyD. (. Blkyl)-S-
(C1.6 alk@y qCRAdIG (COIcydiahikg) Cu G| afah, kot @, SRY, BDRI'0DBIR'Y, CONR™R™,
crvon, Al 0 SRR U5 0 B REERH
CRR"'eogt oW R'@QCORTkyl ) and CF3; R12 is H, Cl-6 al kyl,

Rer2 W, R lare f2kh %e@e&ﬁé &l &M hatdMBEL iy @Qﬁﬂoa@yl cb;
aon, G YRy ng;g 5 LN e N s R
NR'*-SQ.1iR}k petaeyriyl, yarbedyelyt eatbdoydytmtyahatgroelylof CBl, BOKWIQR'C1 3
CONR™R&! @@IZCFM, No, SR8 sAIRKOXY,R'Cor 30DRRGAIKOXY, CO2H, and

%_H or]C_1-8 alkyl optionally substituted by 1, 2, 3, 4, 5 or 6 substituents independently
selected from halo, Cy.1o haloalkyl, Cy, CN, NO,, OR?, C(O)R®, C(O)NR°R?, C(O)OR?,-OC(O)R",
OC(O)NR°R?, NR°R?, NR°C(O)R®, NR°C(O)NR°R?, NR°C(O)OR?, S(O)R®, S(O)NR°R?, S(0),R",
NR°S(0).R®, S(0).NR°R% or R’ is H, C,_salkyl which is unsubstituted or substituted with 1-6
substituents selected from: hydroxy, -O-Cy.salkyl, -NR'2°R'%, -NR'?*COR'®, -NR'#*SO,R'*, -
COR'', .CONR'#R'?, phenyl and heterocycle, where the alkyl, phenyl, and heterocycle are
unsubstituted or substituted with 1-3 substituents selected from: halo, hydroxy, Cq.zalkyl, C,.
aalkoxy, -CO,H, -CO2-Cysalkyl, and trifluoromethyl, and —SO,C1.¢alkyl which is unsubstituted or



al kyl); Ra, Ra'and Ra" are, independently, H Cl-6
al kyl, Cl-6 al koxy, Cl1 6 hal oal kyl, C2 al kenyl, C2-6
wabkbyrogr2o1aryl , cycl oal kyl, heteroaryl, PCT/IB2006/003739 _
het er ocycl oai kyl , aryl al kyb, heteroaryl al kyl,
cycloalkylalkyl or heterocycloalkylalkyl wherein said
substlt%q(yw& g g%ﬂwents c@ﬁlfrﬂpl hydﬁcgy é}a&?ar%k Fe:? g':lllkyl CN, ?\IR12aR12a }
NR'*Cp&{ar-tB ?SQaB]“T(y@QR%\"’r yCRURYR'Z fpabey! et hekabdgylk, where the alkyl,
phenyl,@%8 h@t@r‘ok%'leaéré‘ MASUBé’[ItLR&; @r Qgéflﬁ}te%% 1|ﬁyl| ﬂl}ﬁ&‘tuénﬁ. @i:{eg R3in! Halo,

tituted t uent ent [
“Vdm’%é e@kk@d?w?'b%mﬁoz'énp@e G, ﬁﬁﬂyban%iﬂ@r%rqﬁw °”3r'§IH Craaliy?
unsubstitutet at supktitutbdeieT Dasystitubet eslened/fta: kb, hyasy, cabliy Fcaya
6akweﬂﬁt @cg&*oalkyl Rb, Rb'and Rb" are, independently,

N Cl 6 _al koxy, Cl-6 hal oal kyl, C2-6
a‘l’ R%ﬁw alkyb oo fSRyinG4-o aH;vryl Cr-pyigloalisylieyl, Sypiealist. dateydaryl, or
heterocheibaityh oNicenahig\d, ;o yY b@l,olé}kbnyl itgwdu@ayly@al) Kfbalkyl, aryl,
cycloal@l(%étgf%l t}y ﬁjneg Lcyglo%l t err&%ﬁaﬁl lsﬁ%%ﬁwﬁtﬁl 2 \ghér el)rns sai d
substlt%pﬁmpendamtgy|sele@t9q;1rqm|o1@ rnydrmyt kal® &ny Alky), C1 4alkoxy C,.4 alkkenyl, Cp4
alkynyl,h@t, @él@ﬁm|@§hWéxyaIWl}¢ alclidHoalki ertysr-ﬁrénk wldyl.c(0)-R?, ON, NO
a

(o YR TR O SRR i A LA
OC(O)R e HEH QTN RI--(CHii-NB Rh alChlz)-BR° G(@)faﬂ kPH), GRS 6(0)NR°R‘*
(CHp)-RRf @), (Cﬁ£)¥é(0)ﬁ‘f YicH, *)é (@)NRERET @;@-r ¥s(0),R?, -(CH NR°S(O)2Rb

2)
ans L LG B P ol ST 0 SRl o

unsubs’g{pﬂegpysub@u_utﬁi Wit o2 blbstituer@2 sdecidddemy hydr@’& itala F@yDdIkyt, -S-C,.
salkyl, G, VNR”W ENQH‘O@H’“CY\FFP@%H:W& coper eexg b—?’kléo R™

| k het er oar cycloa1k Ialk
hefef°°M%‘¥ %d TP dig19%y9°31 % ””e‘i}\%je‘f'ae? Hougle heneh Dhenexyaﬁnﬁyhenvtmere
the alkyhaheral, kiydnoxyCihdtheterdogely bre UGRUIBtitalell wngubstit@ed With 1-3 substituents
selecteé"f?&rf‘:'?r Haf N)}drox lgaﬁ\}l @IH«E@t @b&ﬂy cb,qahﬁy&bﬂmaar@@ ﬁl“kyl

a er oapyl al
NR™ %’er MRy SR ﬁvdar%/'}m oﬁ‘l’*l%tﬁﬁ p&fy@n%%wl@fee@ptwq"n
substitulgd v@th 16 fludros otI3tis & genp of fomdependent |y sel ected from
OH, am no, halo, Cl alkyl,,,Cl 6 hal oal kyl, aryl,
aryl al kyl , heteroaryl, _heterqarylal kyl, cycloal kyl and
het erocycl oal kyl ; or together with the N
atomto which they are attached forma 4-, 5-, 6- or
7- menbered heterocycloé(k Riffoup optionally
substituted wth 1, 2, or 3 substituents independently
S/airfél(ﬂ a&dmﬂé@miéaﬂly s@gotetDirorna-ONRCY,--§-, addcy$0,- CERECR™- | -
rhal Q cYY NP T R V] -1 het
N
SO hgteroar réﬁi #ORcycF%glé&PRanu%% i%%%ycloalkyl RO’
&hds ﬂaectqgrf@m w@r@@ﬁlt(ylynsqqsmlq‘g@ A ubstikijed withi 1-6 ajbstltuents
selectedBérd ALY, IC, . Akdx P hadrsand ~COR' 6, 1RbieY Y E.,..aRYI Yhsubstituted or
substituted with 1-3 fluoro, Ca.scycloalkyl, -O-Cg.ccycloalkyl, hydroxy,
-COR"™, -OCOR'™;

or R” and R* together are C,.alkyl or Coalkyl-O-Cy.salkyl, forming a 5-7 membered ring;

R% is selected from: hydrogen, C,_¢alky! unsubstituted or substituted with 1-6 substituents
selected from fluoro, Cy.galkoxy, hydroxy and ~COR'"™®, COR'™, hydroxy and
—O-Cy.¢alkyl unsubstituted or substituted with 1-6 substituents selected from fluoro, C,.salkoxy,
hydroxy and ~COR'";

or R* and R* together are Gy.,alkyl or Co.galkyl-0-Cosalkyl, forming a 3-6 membered fing;

R'% is selected from: hydrogen, hydroxy, C.salkyl unsubstituted or substituted with 1-6
fluoro, fluoro, -O-Csscycloalkyl and —~O-C.salkyl unsubstituted or substituted with 1-6 fluoro;



het eroaryl, cycloal kyl, heterocycl oal kyl, aryl al kyl,
het eroaryl al kyl, cycl oal kyl al kyl or
waebwroazyel oal kyl al kyl , wherein said Cl-10 al kpCT/1E20&6003739

hal oal kyl, C2-6 al kenyl, @2-6 al kynyl, aryl,
heteroaryl, cycloal kyl, heterocycloal kyl, arylal kyl,

het bal kyl , cycl oa | al kyl or ) . _
B FEr SR Seclbyt b sl P e Pomasieino: whesesa el s
unsubstitutepl or girbstiuted lyih i-8sebrtitienta ielpperdentlylsyleaied Rarh RIS, oMLY,

COR"™ ati Lty MalQadxy:6 al kyl, C 6 hal oal kyl, aryl,
Eglfgyky1;95g é¥oar |, heteroarylal kyl, cycloal kyl and
hét er | dagelogy are &\’/QRB"‘V'%QMRHVL forsejag #6:8 my@mbigredifiag where

said alkyt io pgupstitiiedcdr shibsituteainvethatd aubkitdertoindpandkntly fecteB+rofMalo,

- o |l.oal kyl group optionally
hydmx%og%g?i tﬁgﬂ(yiﬁ?%%ﬁ% " or 3 substituents independently
sel

AWE'T fesihesfre LrCnaslkvh@r, iprmiog agtipembered g, where said
alkyl is higdubstlikyd or sabsfitutedanitil1ed sOpktitudh@s BRIl selected from halo,

oapy | al kyl and heterocycl oal kyl; Rc "
hydmxgre}éqi@#éed" w?ag‘l,‘"%ﬁgé%kﬁ%’gntly, H C 10 alkyl, Cl 6

Hh &af @ﬂ ?re@eee@pwgﬁﬂegte@org: dioxmhydrogany €, salkyl, -O-Cysalkyi,
benzyl, pbéret M%lecycmylf)bl,ﬁraielély&aidl él@?, @lhﬁlﬁ/l}’ Sb0l diloyc1 iyl Fbip¥lare

o | r
s SRTEPTMALI Y 00| B Feolysesmompory vy 6
salkyl, Gy gl ictrO-H.CROSCakkrgyid rifg@ropettiykyny | , aryl ,

FEtene &' llar,elirf(bhé élﬂ@ﬁt}??élelelctg@frgrﬁ ﬁrﬁflﬁfﬁgg@'hba%xy, &r Ml dorby

oa .

e 22 LSRN A SRR e ettt
substituied with 10§ supstudntstindepentiest!yi setbeipd frdmnbaly, hgabac Codikfir Oatkoxy, -

AWM RIN 14 &l ryl
CO,H, 04, C‘i;l[;ﬂlifw anchﬁhLQ)rongthyl,Q')r ﬁet XeArdo%r f%ﬂf&?{e&gé fcl:'?rg‘a Wé;/li(yl and

|,
“”S”bsﬂr%‘ié‘l%f’bs@élﬁtl“&gqe ‘&@{ 1?%:§¥bﬁié@eaﬁ% gegled BeyeliRse, Gapaloxy, gdrky and —
COR'™ gitugre, t@Ownheikghuntubsifiutad er subbtiictbe dith 06 Muto,4s.ecytoalky -0,
scycloalifyl, HYBI¥RE L&, ek Loy A& é?él.l%sgi u?éémitﬁgt— Q& hts selected Ifrgm

fluoro, éggé@&&%?%?)byﬁdggol 11&52}10?r hal otJ Sétl 6 alnkfll I ncipg

T ead R are amgbendently kalbdtyd frorhaiyeroga, ¢l .ealkyll, -Ooéfkeaikyl, benizyl,
phem‘/l, g;?et, &ik@gl?M,gﬁeh@’tr% algﬁ,?rhgﬂl,%hlzsé}ggd g)?c‘io%rk?lg%%pa aries%abs{i?yteg or
substitutgd with 178 subStitenisdpggpendantiyrselesiestiipm: halg, hysiroxy, Cysalkyl, C.3alkoxy,
-COzH, gl rGraalkyitand alillytoraed@pt abl e salt or prodrug thereof,

‘N“@’éﬁ& A1 are independently selected from: hydroxy, C,.¢alkyl, -O-C.salkyl, benzyl,
phenyl, Cs4 cycloalkyl, where the alkyl, phenyl, benzyl, and cycloalkyl groups are unsubstituted or
substituted with 1-3 substituents independently selected from: halo, hydroxy, C.galkyl, C,_zalkoxy, -
COzH, -CO,-C,.salkyl, and trifluoromethyl;

Cy and Cy’ are, independently, aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, each
optionally substituted by 1, 2, 3, 4 or 5 substituents independently selected from oxo, hydroxy,
halo, Cs.4 alkyl, Co. alkenyl, C.4 alkynyl, Cy.4 haloalkyl, CN, NO,, OR, SR*', C(O)R"",
C(O)NR“R”, C(O)OR™, OC(O)R®", OC(O)NRRY", NR®R%, NR®'C(O)R"", NR®'C{O)OR?", S(O)R"",
S(OINRR™, 5(0),R”", and S(0),NR“R, aryl, or heteroaryl, cycloalkyl, or heterocycloalkyl;

R%is H, Cy.10 alkyl, Cy. haloalkyl, C,. alkenyl, or Cy.¢ alkynyl, wherein said Ci.0 alkyl, Ci6
haloalkyl, C,.4 alkehyl, or C,.¢ alkynyl is optionally substituted with 1, 2, or 3 substituents
independently selected from OH, amino, halo, Cy.galkyl, Gy haloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl and heterocycloalkyl;

R'%is H, Ci.salkyl, benzyl, phenyl, or Cy.¢ cycloalkyl, wherein said C,.¢ alkyl, benzyl,
phenyl, or C,¢ cycloalkyl is optionally substituted with 1, 2, or 3 substituents independently



a dashed line indicates an optional bond; Wis: Vis

N, NOor CR5; Xis N NOor CR2; Yis N NOor CR3;, Z
wOo00%/07%® or CR4; wherein no nore than one of YCTXB20¥6/003739

and Zis NOL is C4 alkyl7anyl, C2-4 al kenyl enyl, C2-4

al kynylenyl (O, C(ONRO, S(O) S(O)NR9 S(O 2,

selecteg fram ho?OdéHIF?V ﬁg CG—'?atoﬁ'?% 81 seﬁ KXV &1 eeha{eg_gligxyap{géh@pd CP1(Cis
alkyl); 8 al kynyl, Cl1-6 hal oal kyl, Cl”al kOXy, C‘ehal oal koxy,

he't RINeXES %—?1"%@ d, Eﬁlk‘éﬁ%zﬁéhz %Wﬁm Bé%g%ﬁ} Ca, Eﬁ\y{cloalkyl or
C%CV%‘&%P@’_’D@ Hpore! “é@é'#&@a' Wi 635%1/0 enzhrphenyl. bsperp phemyloxy, Cas
cycloaligOer GyRcidiR@loxy, Rlopiienallsubstaltkd With (}le-cﬁ 3Rabsarkhy hndeyﬁnd@ntl

selecteBYrQﬁl%M%h}’ ol QIC?k ﬁ}(ﬂ’ %Pé) ééé((gr "gl)at“@%ﬁ) -(C 0.6
s a

%CY ﬁw@'&y' eyl ghenvicgn @secm@a'wmre'smlg C.coryl, benzyl,
phenyl, GO R ¢lo&KINR ob@ﬁlaﬁy subSEIEDRHCT, 2| or RbEMRBIGAID enog'}{g%%
1-6

selectea‘lm lﬁé’éi%’gjﬁ 63%1 ey halo% 8’%?5{10 NRl %Q%(%(gg I-l\l Rlc?

alkyl); and R6 are each, independently, H OH halo, Cl-6
#Hk§Tand B He hrﬁ:leﬁéHdKWy, H @. @Ikl E0XHkoxs %@%I%%ﬁal@nyﬁ Cous

o O e AL AT SO et
heterocyeloa¥eyiayy) Wher%memy@lkyu OxghaloatsyleCamfichyl] CoxsyalkyG,aryNC2,
cycloalkyORetbbaryl, @ae"%c va2kgI, ar %%roé}%k I%Qalky%@cﬂr
heteroci@a%%lklyll is O%tl%% y sﬁhsg' "é’éjdﬁ‘g/th isz,fr 3 gubsﬂtue@s 6\peqendeyntly selected
from OH, meq h@Jerms alkyldery vy et heteseeing die b yiaky, gwdll\ldgky%dlo
heterocb@béi’ngy' %{ Rb oo ONSaC RdC( O)NSC E{d C(NR?:C( o;: R b,

%3% d‘j‘?‘xl%R & 'N)RB@H@*% aF)1 -+ 8 R-olkoxy, Op-peleatiyl, Ceg ajenyl, Cos
alkynyl, ZRlh, cyMRiS(, Opte@RYy), hattheB{dB)kyl2RalRy; hdtBodr@alk,- cil&oéﬂlyié}ﬂyl or
heteroc%alk@laﬂklkﬁﬁ‘éfem skd cl ealﬁjl ey Wﬂoalg éealpé}lgfél kglﬂqwa ar I ;

cycloall%/gﬁﬁereir_yyL@e@s@raﬁ(?léylplgyl anekeécpﬁyylalkm_yq_qpl algylrgﬂ C1 10
heterocirddatkglalkyllis ogioyally sui;eﬂtluteal\myh 2,lbes emteazwdts m@épendently selected
from Oﬂ%%ﬁﬁ{ooﬁéf&‘lcoaglkw%'eﬁzlil?éﬁlz !, %5’?' r%’a &P Rg 'y %ﬁ/y drgrogrg ag(a" ?yflgmkyl
and hetﬁ&?%?loa@i 4 al kyl, C2-4 alkenyl, C2- 4 al kynyl, Cl-4

haf aal i\dre, independently, H, Cy.10 alkyl, Cy. alkoxy, Cy.¢ haloalkyl, C..¢ alkenyl, Cog
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy.49 alkyl, Cy.5 haloalkyl, C,.¢ alkenyl, Co. alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkylA, arylalkyl, heteroarylalkyl, cycloalkylalky! or
heterocycloalkylalkyi is optionally substituted with 1, 2, or 3 substituents independently selected
from OH, amino, halo, C,.¢ alkyl, Cy.¢ haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyi
and heterocycloalkyl;

or R° and R? together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group optionally substituted with 1, 2, or 3 substituents independently
selected from OH, amino, halo, Cy.s alkyl, Cy.haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
cycloalkyl and heterocycloalkyi;

R and R” are, independently, H, C1.1o alkyl, Cy. haloalkyl, C,.¢ alkenyl, C,.s alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy.1o alkyl, Cy.¢ haloalkyl, Cy.q alkenyl, C,.¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylatkyl, heteroarylalkyl, cycloalkylaikyl or
heterocycloalkylalkyl is optionally substituted with 1, 2, or 3 substituents independently selected



Cl- 4 hydroxyal kyl, Cl-4 cyanoal kyl, Cy', -(C 1-4

al kyl)-Cy', CN, N2, -(CH 2)g-OR a' , -(CH 2)g-SR a >,
wWoREH02)M1C(OR b', -(CH 2)g-C(ONR c Rd', -(CPCT/IB2006/003739
2)g-C(0)OR &', -(CH 2)g- @(ORDb , -(CH 2)g-0C(0)NR
c'Rd'", -(CH 2)g-NRc Rd" , -(CH 2)g-NRc' C(OR b, -(CH

L L RN ST N
and heterigycloalkyk CH 2) g-NR ¢' S(O) 2Rb' and - (CH 2)qg-S(O
20NRe aReIRY to@éthémhh%{e N%foﬁv to'miﬂféﬁ@?e?%rﬁtt'a&fedﬁ‘?%'a4 5 6o 7-

oar t erocycl oa
membefKet Rl HOUD pRIISERIY shottiies Wik 1.3 g3 saseuerts Pesnendaty
selectedl ﬂde@'hdnambl hels € ealkyh, . hasalkya by, agibikgl, Bétérphryl, Rterdarylalkyl,
cycloal@lé’r%ﬂw\é\eroc °é‘§¥'ﬂ kynyl , Cl 4 haI oal kyI CN I\m 0 Ra"
Ra" ., C(O)R b ¢" Rd" O R
and&(ﬁf’hﬁ?ge@e?&f"ﬂy’ Hl\ﬁefb Q&V' C; quﬂ@a@(' 2}?65«3")/' 'Ca.6 alkynyl, aryl,
heterodNR&y@ﬁmyO RetBrocyckﬁ(Il@), Ryhlkyl, heﬁ(r@r%ﬁky'l @cloal@ﬂéik)yl &Rb :

al k
540y 0S50, gy S it
heteroagy], cycl@l@[ f;@9t|erocy§j_qaé<yh aqy@ggylk@ﬁteroqg@al@yl,@yﬁg@ilﬂlalkymr C2.6
heterocadidamyialkyi isomi@hal@@%dnwteﬁuﬂﬁtﬂ i l& QdulelﬁJ@ntélndgpenGéntI? selected

from ON %M f&%g ? éf"w SR%T%%E W aqr ;lefy %gﬁegﬂaryﬁngﬂg ogry%hyl cycloalkyl

and hetﬁ"é’?@l‘oéﬂfv'yl het er oar yl al kyI cycl oal kyl and
heRELAE RE |t<§g%méﬂ/vbth ﬁé&l dt&n {d-wrﬁ%h'thé%‘/a@é gt)Qcheobf%WX b, 5 6 or 7-

membege%%g}é{dcycq%ael?? gProu ¥p%&§aqlé %Etpt\gglerﬁﬁh nz«l‘ g? %E)WSHH%W? |9de¥)endently
Se'ecte@ktﬁmﬂﬂ amesd hﬂlq-, k+-dalky® Ci.ohal@ikgubygt artylabpt Iseternatelpleatetearyibiyyl,
cycloal@ﬁé@mb@% Seempal o, OH, Cl-3 alkyl, Cl 3 hal oal kyl,
Cl é Orfegxy, 1- 3 hal oal koxy, COZH, and C2-(C 1-6
rf 1is H OH d - alkyl, Cl-6 al koxy, benzyl,
mh%ﬁy“ benzyl oxy, phenyloxy, C3.6 cycloalkyl or C3.6
M&b 0 ly oxy, wherein said Cl-6 al kyl, Cl™al kOxy,
ben yI henyl, benzyl oxy, phenyl oxy, C3. 6 cycl oal kyl
&' ‘@ ol oal kyl oxy, is optionally substituted with
1, 2 or 3 substituents i ndependently sel ected from
2. h\aéoﬁrpoﬂd’of%m%laai' kyl, G . 3 al koxy, CO2H, CO2-(Cl-6
al kyl') and CF3; R12 is H C1 al kyI benzyl phenyl , or
C3.6 cycloal kyl, wherein said C1 IkyI benzyl
phenyl, or C3-6 cycl oa] kyl '6 op val |y substituted
with 1, 2, or 3 substituents |nd pendently sel ect ed
from haI o, OH, Cl S,a Dal kyl, Cl”al kOXy,
Cl- 3 hal oal koxyRC(EQrH (Cl 6 al kyI); Ra,
Ra and Ra" are, |ndependently, H Cl-6 alkyl, C 6

al kenyl -6 al kynyl, aryl,
or p“a”E Pt&ét%ﬁe'%@? %#%Pwdmgﬁ'&f@f JEgEBal kyl , " aryl al kyl |
laslaghedding Indickiys an optiohaabrddy | al kyl or

W is:
RB
rl A\
_>~ § N\_'_/N %
RM or RB1

Vis N, NO or CR®;
Xis N, NO or CR?;
Y is N, NO or CR%,
Zis N, NO or CR* wherein no more than one of V, X, Y and Z is NO;



het erocycl oal kyl al kyl, wherein said C1 6 alkyl, G -6
hal oal kyl, C2-6 al kenyl, C2.6 al kynyl, aryl,
woyed7matdoyl , heteroaryl, heterocycloal kyl, arylairhg1006/003739
het eroaryl al kyl, cycl oal kyt4al kyl or
het er ocycl oal kyl al kyl is optionally substituted with

1 or 3 bstjtuents i ndependently selected from
G P hnyh G g By RV e AT Ty, G GROINR 6100, SIS,

S(0)z, hes @) biaf;y| |, het eroaryl al kyl, cycl oal kyl and
At g %{dw* mleacrgmwe{%%?a Yo, nB6SC anlglee SRRN &
alkynylafjk%}ﬁg?plkyl aq1y|afk0)@§/§| JHIgR{PxY, @rggy@la(lr garbocyclyl, NR'R™, NR'°CO.R™;
NR'CORRERBLYRTSBINRIIR ', aiRyl-sth T, ,CN) elonRo®'yy calk'yINO,, SR'®, SOR™,

1€ whal kyl or heterocycloal kyl al kyl, wherein said
so.A GYF RO Il or Tk |7 C2-6 al kenyl . C2-6

aﬁk’? Rys al Yércyb haie@lkyl Gak kydroxyallad.etGoarlig);O-(Cr.c alkyl), -(Co. alkyl)-S-
(C1.c alR@Y, qcpﬁray@l dloan@g YE Ay, ,c?m@iﬁe"f Qﬁlf"y(tcfhk)’ct@aﬂm CONR1°R12,

C 1 CVfe 1@ 1PRL ko
carvociff B Sl g S SR
CR'R? @Dé’c%@&ﬁ%r@@ﬁmam no, halo, Cl1-6 alkyl, Cl1-6

h@d, Qka)’ﬂ%saanarF??lare ol i Jﬁ;lentgeﬁqglg?{gablpa allglaerhaloalkgl Cis
aronn 12 e ¥ Koy BT NP A h AR 4 ksl
NR'™ SQaiPoadebWCQR C&fbmyklehydfbocﬁlﬂy"@(ya*dtqrwblylow gN, NO,, COR™,
CONRhﬂV%@ZﬁWNo CSFP¢ @@J#“ybo li’eto?]'?,g ?éﬁ“ﬁa' kyl, arylal kyl,

1. Poar r gzc oa nﬁl

§ BRSEY m%‘%{ %'P%r" Wbs"\m‘?@ﬂf’éu Sat @ a8 sybstierts indeggndengly
selectedlomaialoy C+..o BRoakyk &y CN, M2 ORAIK@IRY) C(OMKIRY, d1Ol@RDACKD)R®,
OC(O)fMEH: Ak KV'N § R REVE oi@#ﬁy Fm(é‘ dSbﬁ* KYO)R®, S(O)NRRY, S(0),R",

et eroar cyc
NR™S(Qef? 25’5I yI al kyl is opti onal I y substituted with

1R® |§C1{alalk§ﬂ Ggullg)SlkertyUmtoﬁlhyﬁbﬂt@mﬂ(bwa@l?bﬁ@bﬂﬂ rfdte%aryl or
r
heteroc%’o?lwnmmgrelr{?at Ao ¥I %aﬁoe%ﬂyen Iqw@{ 81 18h alkﬁ y¥l and
Cycloa'hxétf@tea@%|°65¢1R5¢chlq9¥<ylasan@nﬂbrsv 'é!éﬁ’efi'thvm f-’,h’i #h% ok at om
substitliedtsittiepéndehiB)seRicRd a’bﬁma@r@em Aaiynmea, aﬁkanyl5|C? 4 Skyn@l ct: Z,t*naltoanayi
(S V4 Ional ly- -supstitute

C”hy%%ﬁ%g' g Q%r%ag&l 8%5 ‘t“%lk}(ll @y M?ﬁéhdent ly sel ected
<CH2)¢<P%m<@|=qe>q §ﬁ1 ntSHh#HO) RY C1C6:) aF IYNR Féﬁ@Hhaq:@aoaiu (CHy)q-
OC(O)B‘T y CHZ)goxd(@il\lﬂs‘f R, tmtzgrmhyl ENI-Q}EII\EH" emrP aldiy) +NR°C(O)NR° RY, -

o L O LS S g G

‘and (G Y SHPRNRES ,6 al kynyl, aryl, heteroaryl, cycl oal kyl ,
h@ﬁﬁfd@Y&erﬂﬁé@éhden )éh@lhgt)é}oaryh%?c@’d'amﬂ W r@'téfé/éycloalkyl each

SR b U B Fh e b s P

Cz.. alkghytyGay Rlkyrat, ;Bh -+ hilestilah, GA pdog cwcss%u PR, C(ONR*RY" C(O)OR""
OC(O)h‘etc%(@?Nﬁ}fFﬁaNhY Ry, RBIE@)HY INRe RS BH2EM)AY KDINRTRY, 5(0),R""
and S((%)yﬁR‘oarj Halkyl or

R?is H, Cy.10 alkyl, Cy. haloalkyl, C,.s alkenyl, or Co.¢ alkynyl, wherein said Cy.4q alkyl, C1.g
haloalkyl, C,.s alkenyl, or Co. alkynyl is optionally substituted with 1, 2, or 3 substituents
independently selected from OH, amino, halo, Cy.alkyl, C.c haloalkyl, aryi, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl and heterocycloalkyl;

R'is H, Cy.salkyl, benzyl, phenyl, or Cycycloalkyl, wherein said Cy. alkyl, benzyl,
phenyl, or Cs.¢ cycloalkyl is optionally substituted with 1, 2, or 3 substituents independently
selected from halo, OH, Cq_zalkyl, C,.5haloalkyl, C1.q alkoxy, Cq.3 haloalkoxy, CO.H, and CO,-(C,.¢
alkyh);



het er ocycl oal kyl al kyl is optionally substituted with

1, 2, or 3 substituents independently selected from
wapo7am2oo, halo, ClL 6 al kyl, Cl1 6 hal oal kyl, ®&CyiB2006/003739

aryl al kyl, heteroaryl, het®roarylalkyl, cycloalkyl and

het er ocycl oal kyI or RO and Rd'" together with the N

T RO
Ca.s Cydoaieoxy, lythe@lrxmatdrc1ja alksag C.aralkexys bdyeyli pheeyit enzyiake peredgoity] @,
cycloalff lofCL LIl @B ih opﬂﬂﬁeﬂ subBflitd witl 1.2 c?t‘b@!)stltlf;ﬂns@ndependenﬂy

h
SeleCtelhaet Bl D ¥ . B A e B0 E0E OBl Kyl - RO
G sl Cus dkﬂ,,benm eppemid enCl geyciddikyCivhEreml sk G, Byl Goenzyl
phenylhﬁ'(fa’@é%bblalkyl Qopﬁor%hlgk%ilwte%lt@ al &yoﬂbﬁtltﬁén}/s] in ﬁpeml(en ly

selecteﬂZsﬁoE{%ﬁr él—lan%‘Ckyl gyg%@g Klyq};{a&%y?l@r 3haloalkoxy, C%gH and C02 (Cis
alkyl); het er ocycl oal kyl al kyl , wherein sa| d C| -10 alkyl, C1 6
Ez{zgf\;ﬁé'ﬂa £8i rﬂeﬁérfi%ﬂﬁ}ﬁ) H Coa el lé%/ qa!(k laéé’saalkelng' Gapelkumyl,
aryl, cyﬁlg?l@p d’ﬁ}eﬁa&l W‘erocg%ll@épwwkgq R%erogwlalky! cycloa|ky|alkyl or
heterodyeibalkytethyt | virakdrydaid &4l allys Cophidicand, t:y6 AkERgt C1 etbl‘ugﬂylvuriil,h
cycloalglq h%terc%ﬁyl %e%\'qgg&éaﬁlﬁ/? ggy?afkkln ﬁ&@r‘é%%gfﬂ ‘%98'8‘% (%ﬁq ky from
heterocyplgalisylatsy| is ow@oéwéawltutewmér denr §lsabsiitplents wemamabrmmselacteld
from Ohednah@thylﬁj Oalalkyl arylosryiB&y), RAGodrf, hetdr QBRI ,rcyé’}béll@é ér{?jgr N

o which they are attached forma
hetem@&lggny ered het erocycl oal kyl group optionally

ShbBtand i’ eate.vitdepentienty, Hog:.c3kguBsd hataatiplt €, 4 aldepedeiyhy,
aryl, cysiehieg he@rdafy 'ﬁb@dcyc@d’ﬂl@p aryﬁﬁlylohetgo&kllgl)( 1, cy&idailialkyl or

reterocl B 1A wa?fﬁ§5 fpaid @&?’g%h %Wa'a?e{f‘ﬁ e 8y Ceodluyl 2vh | s
cycloaligyl, djlpte[parylb hptgrogyainalkyl, amyiatkylghdtero@ylalkyl, cloakyladkyl svher ei n
heteroc§16k iy Sis thgﬁ%ly'sﬁbsﬂiugé?gm&?g% or ¥ Q?Js'mgé’r'it%ﬁd%endentlﬁ sefected
from OH1 agnulrrtl)ﬂs& I%\m%l% alikw e%%g%gr kyl B, zl[}ﬁt@rogfyl @ptgrqquialkyl cycloalkyl
and hetgtpeyadatkytV i s 5. The corrpound of claim1 wherein Vis

CR5andGRd aTé"'%deQs]{ﬁﬁgrlﬂWq-l A, 1%\%1@ o) gh#ﬁ(ﬁ@?%ﬁk%ﬁl gRegalkynyl aryl,
neteroafy) UGN, BPIAIaRE. GBI HPtromaliaycioatyiakyl o
heterocycloalkylalkyl, wherein said Cy.o alkyl, C1.6 haloalkyl, C,.¢ alkenyl, Co. alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalky! is optionally substituted with 1, 2, or 3 substituents independently selected
from OH, amino, halo, C,.salkyl, Cy.c haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl
and heterocycloalkyl;

or R° and R° together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group optionally substituted with 1, 2, or 3 substituents independently
selected from OH, amino, halo, Cy.s alkyl, Cy. haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
cycloalkyl and heterocycloalkyi;

R and R” are, independently, H, C,.¢o alkyl, Gy haloalkyl, C,.s alkenyl, C,.s alkyny, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said C,_4o alkyl, C1.¢ haloalkyl, C..¢ alkenyl, C,. alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroaryialkyl, cycloalkylaikyl or
heterocycloalkylalkyl is optionally substituted with 1, 2, or 3 substituents independently selected
from OH, amino, halo, C+.¢ alkyl, Cy.s haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylatkyl, cycloalkyl
and heterocycloalkyl;



9. The compound of claim1l wherein Xis CR2; Y is CR3;

and Z is-GR410. The conpound of claim1 wherein Vis
wWQRB7/0X2208 CR2; Y is CR3; and Z is CR4. 11. Th&CT/IB2006/003739

conpound of claim1 whereizg RA, RA 1, RBand RB1 are

each, independently, H, O—I hal o, Cl1-6 al kyl, Ci1-6

| [, +Cl | k hal | kyl 1-6 al k
'R Hha e droetie B Nt togHSDURRY %6 SRS ivab a1 7
membdRéy hdRsvodycloRBA grbuRBdtioasly sepgituted vﬂtﬂepel’dﬂe@wsﬁtueh‘!s indebedbiently
selecteg}roﬁl @\llka?r?%y éég ‘Cig QEVIC(?”RQHQ l%t n’% ﬁll{q ilietéf&glra/ %e_fgé\']\_/ flkyl

are each
CVC'Oa'Wén%WB‘EM%a@f' claim1 V\,her e| n RL is Cl 6 alkyl, Cl-6

hgd ek Ea lakey indepetidsmtify I—ﬁbkwa)kyIOC(@aJoa@(ylatMIk)enyl O, ¢ alkynyl, aryl,

e e
heterogyglggikypaliy, Whier Sﬁﬁ@mtrﬁi‘p/b@mdhﬁﬁ“’o’l &e-nralienyh 65 cdlkyngrasylof
heterodid, @0idalk, Heferdtd@lkyf, E@I’élk‘ﬁ hét&oaﬂﬁéﬁiylc(g,@’gg ] ky‘PBr claim1

heterocylgglgyharfk ne oc{ngﬁs u st%e??\% h1, gbo %Ssulatlgjeztsgﬁgeé]dﬁgﬂy selg@ed

from Oﬁ*h@“lﬁ@l’ﬁpbuﬁeb alish/l, ©1- eehal‘?ﬁllwmw%V‘ﬁlk%eiesoe@FF&eteﬁanlylalﬁwl eycloalkyl
and he@WI of claim1l wherein R7 is H 22. The conpound

C|..8 alkyl. 23..Th
o ST oS Pl 0 fy s o n ) 2 taghag form gy - 6-or 7-
membqn;g;ctqubqbcpyyllo@lk)h gioep oEtiopdlly sostituisideritb dy 2 loo aktystitue@a tbdependently
selecte@%inmlalrﬁ(nos%td Eémﬁ‘h‘é\’hélgbllgyl a%/'l gna#kryr héﬁro?{gl ﬁ%erozrylalkyl

ituents ndepen ently sel'ecte
Cyc'oawlljﬁv{het?ﬁcy&'o%l Yenyl, C2-4 alkynyl, G 4 hal oal kyl, Cl
M igpar dxyal kyl , C 4 cyanoal kyl , Q/' , -(Cl-4
q;.gxsloh GQhar ON, N, -(CH2)g-ORa' , -(H 2)g-SRa’
Z%C(O)Rb -(CH2),,- C(O NRc'Rd',
) ORa', - (CH2)g- (O Rb'
wherein @h}d&) lqOCHi@)ﬁNEICtth dubstititécHar)upsiBrurRtetrahydrd k@)
NRc' C(O Rb' , -(CH2)g-NRc' C(O NRcRd'
-Fg(CHZ)q-NRc C(O)OR a' : -(CH2) -S(O)Rb -(CH2 S ONR
8. he-compoyndiqbglaimd whepaimW is - (CH2)q NR S(O) 2Rb', and
-(CH2)g- S(O) 2NRcRd' . 24. TH#e conpound of claim1l
wherein R8 is Cl1-10 aIkyI ptionally substituted with
1, 2, 3, 4, 5, OFGSb—SNI s i ndependently
sel ect ed from hal o, 4%\?—)% C2.4 al kenyl, C2-4
al kynyl, Ci- 4ha|oa|ky| hydr oxyal kyl , Cl-4
cyanoal kyl, Cy', -(Cl- 4 al kyl) - QI CN, I\I@

¢ IRB R Ss G2O

-(CH2) g- (O Rp', - (CH2Jg-F®

/ _\
=N N

\_|_/

HB1

5. The compound of claim 1 wherein V is CR®.
6. The compound of claim 1 wherein X is CR2.
7. The compound of claim 1 wherein Y is CR®.
8. The compound of claim 1 wherein Z is CR*.

9. The compound of claim 1 wherein X is CR% Y is CR% and Z is-CR*.



OC(O NRc'Rd" , -(CH2)g-NRc'Rd" , -(CH2)g-NRc' C(O Rb"
-(CH2)g-NRc' C(O NRc' Rd', -(CH2 g- NRc' C(O ORa',
wouHAyzpos( O) Rb' , - (CH2) g- S(O NRcRd' , - (CH2) g- BCOXR48b6/003739
, -(CH2)g-NRc' S(O) 2Rb" , amd - (CH2)g-S(O 2NRc' Rt f
25. The conpound of claim1 wherein R8 is aryl or
heteroaryl, each optionally substituted with 1, 2, 3,
4, 5, or 6 substituents independently selected from
10.  Helewom@iund ohtlkigl 1, wheReimV & GRfnYtlis CRE2Y 4 Gk ymiyz is OBE - 4
hal oal kyl, Cl-4 hydr oxyal kyI Cl-4 cyanoal kyl, Cy',
G.4 a
11. 1%@427‘6‘”@@5“ glanm 1(\@9@@? C@g)’ ﬁband l-)(B" er@myrh J@e@nmﬁwmﬂ, OH,
halo, Cr.{ &R Cals é]](e@)'ICG?@ ajkyny{, Cri2hatodXy(, ©).Ritkoxy or C,.c haloalkoxy.
(CH2)q oC( O NRc Rd , -(CH2) g- NRc' er :

N( - NRc( %{g‘ NRc ONRc' Rd", -(CH2)Q-
mécex(ﬂeym&f C'almomﬂlfz)%p CB% pancui )eqcfS(n@ymem:H, OHor,
C16alke>(yCH2)q S(O2Rb >, -(CH2)g-NRc' S(O) 2Rb', and -
(CH2) g- S(O) 2NR Rd". 26. The conpound of claim1
wherein R8 is cycl oaI kyI or heter ocycl oal kyl, each
13 glpeicamarung oselmitiwhetaR Wit h RiandR® re each, Bidepandently, H or OH.
substituents i ndependent ly selected fromhal o, Cl-4

4 tonpay el Jyr T Mol RGP C s oI G el o Cle

alkyl), gahiglopyay' | CN, N2, -(CH2)g-ORa' , -(CH2)g-SRa' |,
- (CH2) - C(O)Rb - (CH2) g- (O NReRd' , - (CH2) g- (O ORa

15 Tresioheel fg e g ke OO(O? laee e

>C(O)NR ¢c'Rd", - (CH2)g- NRC(O)O?a , -(CH2)g-S(O Rb',
16. 161@'6'8%966%@9)&!59 1Rpherein R‘( - O 2R’
- (CH2) g- NRcS( O) 2Rb',  and ( q- S(O)ZNRC' Rd'. 27. The
conpound of claim1l wherein R8 is phenyl optionally
17.  Shesbinpainddf daitmh vihereth org,of &> ary RS otfershdpsitii t uent s
independently sel ected from hal o, Cl-4 al kyI .4

aI ken -4 al kynyl, Cl1-4 hal oal kyl, Cl-4

18. 6'%9%11”5391 clair “ét'e@gih?i@aaf ﬁyﬁnd REys ¢ ¢ +heloalky. al kyl ) -0y’
CN NC2, -(CH2)g-OR a', - g- SRa', - (CH2)q C(O)Rb

OOR a'

o rehfHREp R e C%Ei% LD OF
(CH2)g-NRc' Rd" , -(CH2)g-NRc' C(O Ro"

20.  -Th€ld3n peuNReH4h NReRein R®is CEH2) - NR C(O CRa' , -(CH2)g-
S(ORb" , -(CH2)g-S(O NRc' Rd', -(CH2)g-S(O 2Rb',
%CHZ)q NRcS O 2Rb' and (CH2)q S(O)ZNRC Rd'. 28.

21. @ceramsmﬁbp%mwhatema isHerein n is Oand R8 is Cl-8

al kyl, substituted W|th1 2, or 3 substituents

22. ﬁ&ﬁé’?nd“egtd%sql 7f'r§g1‘1‘ﬁ%;bngalo?’ clag;jm 1 wherein n

isl Lis C|.4 aIkernyI and R8 is aryl or
hat %Brﬁﬁé'u\ﬁh oﬁé?éirh 190l i ¥, 3 4RSIt ér%uéﬁféal&trfételoarﬁ'or
nts sel ected from aI

heterocwiqaﬁgl optnona y substituted with 1, 2, 3, 4 5, orssubstltuents independently
selected from halo, C, -4 alkyl, Co.4 alkenyl, Co.4 alkynyl, Cy_4 haloalkyl, C,., hydroxyalkyl, C.4
cyanoalkyl, Cy’, -(C1.4 alkyl)-Cy’, CN, NOz, ~(CHz)q-OR¥, -(CHp)q-SR¥, ~(CH,)¢-CIO)R®, -(CHyp)q-
C(O)NRR, -(CH,)¢-C(O)OR?, (CH)qOC(O)R®, ~(CH,)-OC(O)NR®RY, {(CHz)q-NRRY, (CHp),-
NR®C(O)R”, -(CH)o-NRC(O)NR R, -(CHz)¢-NR®C(O)OR¥, -(CHz)q-S(O)R”, ~(CH,)-S(O)NRRY,
~(CHy)q"S(0)zR", -(CHz)"NRS(0):R", and -(CH,)4-S(0):NR°R".

24, The compound of claim 1 wherein R%is C1.10 alkyl optionally substituted with 1, 2, 3, 4, 5,
or 6 substituents independently selected from halo, C;.4 alkyl, C,., alkenyl, Cz.4 alkynyl, Cy.4



0 Ra', and -(CH2)g-C(O)R b'. 30. The conpound of claim

1 wherein L is C-4 alkylenyl. 3 1. The conpound of
wobheirrr2omherein L i s methyl ene. 32. The conmpouRdTaB2006/003739

claim1l wherein L is C(O m» S(O2. 33. The conpound

of claim1 wherein nis 0. 34. The conpound of cI ai m 1

wherein nis 1. 35. The conpound of claim 1 havi

haloalkyb Frainslraxgalkyl, &:-+ 3ENOAfE Qo ot 8, ENall@: 1(Ch'a)v|0ﬁg ~(CH)o-
SR?, -([EPLYP0(@) R P CHS,-ONRFRY) oChg,-C@d) oaa7 (CTQ)@-OEJDCH}B!SUJ(@-I

00(@)%%‘ BTN T n%‘ﬂ““ﬁé@ﬁ“ Sa @W?h found
NR°C(O)OR, aliCire)d-SEDRB (G fSHOMR°R® (CHéz)q-S(g)z -(CHz)¢-NR® S(O)zRLé and -

(CHy) @(@LQ&R&S) 3-i sopropyl - 3- ({4 [4-(trifl uoromst hyl ) pyrid
i n-2-yl] pi perazin-1-

yl } car bonyl ) cycl opent yl ]Bam no}-1-(5-pyrimdin-2-yl pyri
25.  difime mpoyrdyaf Iclatmrek wheykin Rgqu;yl o4he{t{3r@aryl each optionally substituted with

1,2, 3%@ or%‘éuﬁ@ﬂ{egﬁﬁr(r}dgg’erﬁiéﬁ‘try[séleEttea frbm halo, C1., alkyl, Co. alkenyl, Co.s .
- 2- i

sy, A BB Y BRETBEEN ko G O N e

OR®, -taryySRdt QCHma@(l@H%b 4CHLY,-C(OINRERY, (CH,),-C(O)OR?, ~(CHy),- OC(O)Rb

(CHa)q %ﬁﬁb)ﬁﬂ"'ﬁ}@?@b’qyﬂmcfﬁﬁ(%é_lﬂ% 4Nl§°‘d(b)‘ﬂ”, (CHo, 'NRCC(O)NR®R?, (CHz)q-

AN SRR AL S T
(CH:),B(ORMRTRE €;

((i'S,3R)-3-(3- oxa bi cycl o[ 3. 3. 1] nonan- 9-yl am no) - 1-i so
propyl cycl opentyl ) (4-(4- _

26. (tT be fcrmmwmtcﬁwj i Fh ioeygiosiky! peheigrpaycioalipl. ereh PRIRTAIY
substituted with 1, 2, 3, 4, 5, or 6 substituents mdependently selected from halo, Cy.4 alkyl, Co.4
alkeny$ kR %%%nly o C 1h5alo%hkké{:h4ylﬁlsjttot?{a(ﬁgyk‘) i/ J %}/ gé’ﬁ |3/ by’3CI(l
NO, - f}zb:ﬁﬁ)orﬂwa}c%ﬁ dtiet- é?ﬂg)ﬁﬁ iflei)oC (CHa)q -G(O)OR¥, «(CH)q-
OC( o C3C WFﬁPXdDH Nr(z“h"ps((:Hga NR%(@ Rbll'(BHMJ NBTC(@)NFh“)?d
gt B G P ar BRI A SIHE: crnmsons®

and -(CHy)q S(O)QNF%c

27. The compound of claim 1 wherein R® is phenyl optionally substituted with 1, 2, 3, 4, 5, or 6
substituents independently selected from halo, C,.4 alkyl, C..4 alkenyl, Co.4 alkynyl, Cy.4 haloalkyl,
C1.4 hydroxyalkyl, Cy. cyanoalkyl, CY’, -(C1.4 alkyl)-Cy’, CN, NO,, -(CH,);-OR¥, «(CHy)-SR?, -
(CH2)q-C(O)R, -(CH,)¢-C(O)NR®RY, -(CH,)q-C(O)OR?, -(CH,);-OC(O)R”, (CHz)g-OC(O)NR°R, -
(CH2)q"NR°RY, -(CH,)-NREC(O)R?, ~(CH,)-NRC(OINRRY, (CH,)-NR°C(O)YOR?, -(CHo)q-
S(O)R?, -(CHy)q"S(O)NR°RY, -(CHp)q-S(0)zR”, ~(CHz)¢-NR°S(0)R”, and -(CH,)-S(O):NR°R".

28. The compound of claim 1 wherein n is 0 and R® is C,.s alkyl, substituted with 1, 2, or 3
substituents independently selected from OH, halo, and -(CH,),-C(O)R".

29. The compound of claim 1 wherein nis 1, L is Cy4 alkylenyl, and R®is aryl or heteroaryl
each optionally substituted with 1, 2, or 3 substituents selected from halo, C;.4 alkyl, C1.4 haloalkyl,
OR?, and -(CH,),-C(O)R".

30. The compound of claim 1 wherein L is Cy.4 alkylenyl.

31. The compound of claim 1 wherein L is methylene.



32.

33.

34.

35.

36.

37.

(1R 3S)-N-[(1-ethyl -1H pyrazol -4-yl)methyl]-3-i sopropy
| -3-({4-[4-(trifluoromethyl)pyridin-2- yl]piperazin-1

woeybamaroonyCcycl opent anam i ne; PCT/IB2006/003739

(1R 3S)-3-isopropyl -N-(quimpolin-6-ylnmethyl)-3-({4-[4-(
trifluoronethyl)pyridin-2-yl]piperazin-1-

yl } car bonyl yclo pent anam i ne;

7'“%‘5{C[O(“I’F%"B’E‘I)f clgim SWpereip s 8(Q) LuSEk ( t rifluoromethyl)pyr
|d|n 2-yl ] pi perazin-1-

y %&g%‘ ﬁ¥é%§%§1gﬁ§?gxyhg&1no}nethyl)-lkkpyrldo[23-b]t

(1R, 3S) - N-(24-di net hoxyben2yl ) - 3-i sopropyl - 3- ({4-[4-(t
ririhd s6RTpRIRE A WPy WhétkiAmads ¥.! ] pi per azi n- 1-

yl } carbonyl ) cycl opent anam i ne;

N-[ (1R 3S)-3-isopropyl-3-({4-[4-(trifluoronmethyl)pyrid
|'ﬁh6200mp]0m¢mmm hbaving| Rogauld@ny| ) cyd opentyl ] -1- pyrim
i di n-2-yl pi peridin-3-amige;

1-but- 2-yn-1-yl - 5-F{ (1R, 3%) - 3-i mopropyl - 3- ({4-[4- (trif
| uor onet hyl ) pyri di R ﬂ neT Azi n- 1-
yl}carbonyl)cyéﬂbpent  dlri }arepgg Hene;
N-isopropyl-3-(2-{[(1 C

R, 3S) - 3-isopropyl -3-({4-[ 4- (trfﬁlxorﬂ&ethyl)pyrldln 2-
yl ] pi perazin-1 - yI}carbonyI)cycIoﬁéntﬁ ] am

i no}cycl gpentyl ) propanam iide;

N—[(lR 38) 3-isopropyl -3-({4- [4-(trifluoronethyl)pyrid

in-2-y erazin- 1-

Fhsamsoylo coe bRV st i e

N[ (1R, 3S)-3-isoprgpyl -3-0{4-[4-(trifluoronethyl)pyrid
i n-2-yl] pi perazin- %

yl }carbonyl ) cycl opHlr t ithydr@- 2H- t hi opyr an- 4- am n
e 11-di oxi de; %g“('—)n @ al il 7. pé
(1R,38)-N—cyc|openty|-3-isogrppyl -EE%-[4-(trifluorom
et hyl ) pyri di n-2-yl ] pi perazi n-1- .

yl }car bonyl ) cycl opent anam i ne;

3-(2-{[ (1R, 3S)-3-i sopropyl W3- ({4-[4-(trifluoronmethyl)p
yridi n-2-yl] pi perazin-1-
yl}carbonyl)cyclopentyl]a81no}cyclopentyl) N—propylpro
panam de;

6, 8-di fl| uor o- N-[U
onet hyl ) pyri dré-@yy! ]
yl } carbonyl ) cycl opentyl ] -1 {
234-t et r ahydr onapht hal en- 2- anfi nel ;ﬁ

N[ (1R, 3S)-3-isopropyl -3-({4-[ 4- (§ry wdr onmet hyl ) pyri d
i n-2-yl ] pi perazin-1-yl }carponyl)cycl opentyl] -

1234-t et rahydr onapht hal en- 2- am ne;

2, 5-anhydro-1, 3, 4-trideoxy-3-{t (1R, 3S)-3-isopropyl - 3-(
{4 t4- (trlfluoronehhyl)pyﬂldln 2-yl] pi perazin-1-

yl }car bonyl ) cycl ope;o} entitol;
N Y
R8—(L)7

Id.

opyl -3-({4-[4-(trifluor

ZR6

The compound of claim 1 having Formula le or If:



N-[ (1R 3S)-3-isopropyl-3-({4-[4-(trifluoronethyl)pyrid

i n-2-yl]pi perazin-1-yl}carbonyl)cycl opentyl]-35-
wdi2oetonydon et r ahydr o- 2H pyr an- 4- am ne; ( PCT/IB2006/003739

1R 3S)-3-isopropyl -N-[1 -ngthyl-3-(1 H pyrazol -

-yl )propyl]-3-({4-[4-(trifluoronethyl)pyridin-2-
yl]

[

pi perazin-1 -yl }carbonyl)cycl opentanam i ne;
N-[ (1R 3S)-3-isoprgpyl - -”{4-t4-£trif|uoronEthyI)pyrid
in-2- yI]plpera2|n 1-
yl}carbonyl)c% ﬁ ,ﬁtﬁhh& r of ur an- 3- am ne,
N[(1R 39)-3 sog opyl = 3- ({AyiAN zfln@ronethyl)pyrid
2-yl ] pi perazin-1-yl }cargghyl)c :ﬂéentyl] Nret hyl t e
ahydr of uran- 3-ami ne; K

n-

r

1R, 3S) - N- (34-di et hoxybenzyl ) - 3- |sopropyl 3-({4-.[4-(
rifluoronethyl)pyridin-2- Vl]plpera2|n 1-

| } car bonyl ) cycl op ﬂtana O

1R, 39) - N—(lH—lnd0| 8L hyl) - 3-i sopropyl -3-({4-[4-(
r
I

i fluoroneth @ @ v piper azi n- 1-
}carbonyl)c%bT gent. am ne

4- ({[ (1R, 3S) - 3-isopropyl -3-({4- [ZTftr quoronethyI)pyr
i di n-2-yl ] pi perazin-1-

yIJcarbonyIchcIopentycan1nanethyC%heﬁ%l
(1R, 3S) - N- (4-f | uor obenzyl ) ¥3-i sopr opyl - 3- ({4-[4-(trif|
uoronethyl)pyr|d|n 2- yI]plperaZ|n 1-

carbon ent

38. %?f?ﬁ é%g ﬁ?%b ? @“%Fﬂg[4 étrlfluoronethyl)pyr

|d|n 2- yI]plpera2|n 1-

yIJcarbonbeycIopentyCHn1nqu§th k50 met hoxyphenol ;

6- ({[ (1R 39)-3- |sopropyl-3 ({|-[ (t¢|fluoronethyl)pyr

1din-2-yl]pip era2|p-17 W

yl Jcar bonyCecycl opdntlyh Ja JﬁethyIJAkklAbenzova|n S

HJ- one; lq.

(1R 3S) - 3-i sopr opyl - N- ( 3- et hoxy- 4- met hyl benzyl ) - 3- ({4

-[4-(trifluoromethyl)pyridin-2-yl]piperazin- -
11ybd@ﬁmhﬁmymmynhemem&@m@n1ne
. opentyl) (4-(4-

kSRR R g et o
yl}cartggnyl}fagglwzyﬂzgmno} -1-(5- pyrlmldln -2- yIpyndln -2- yl)cyclohexanol
ethyl 4-{[(183SR-isorépi-8-({k-04-arimbyetuy) pyadin-2-viJsippazpyd cycl openty
4 yl}caréc?n&lécyél%p}eg\ ;[]érﬁn h&o‘{ &ﬁ{»ﬂghgmﬂé fjal:art}oog(ylate
methy ‘H[SRQﬁﬁ' EOQFQPW@‘(( dtEIemy el PEFE-YIRBHAERY! cycl opent
yl}carb/dn%/ﬁdifclf)ﬂen(mémﬂb}@@@tﬁ@tyb}bbr)dh}éﬁ -cHrifoxatey | ) pi per azi n-1
(18, 3I¥) :9 geoxa %lcyclo% 3.1]nonan-9-ylamino)-1-isopropylcyclopentyl)(4-(4-
(trifluoromethyl)pyridin-2-yl)piperazin-1-yl)methanone;
(1R,3S)-N-{(5-chloro-2-thienyl)methyl]-3-isopropyl-3-({4-[4-(trifluoromethyl)pyridin-2-yl]piperazin-1-
yl}carbonyl)cyclopentanamine;
(1R,38)-3-isopropyl-N-[(1-pyridin-3-yi-1H-pyrrol-2-ylymethyi}-3-({4-[4-(trifluoromethyl)pyridin-2-
yllpiperazin-1 -yl}carbonyI)cS/clopentanamine;
(1R,3S)-N-[(1-ethyl-1H-pyrazol-4-yl)methyl]-3-isopropyl-3-({4-[4-(trifluoromethyl)pyridin-2-
yllpiperazin-1-yljcarbonyl)cyclopentanamine;
(1R,3S)-3-isopropyl-N-(quinolin-6-yimethy!)-3-({4-[4- (tnﬂuoromethyl)pyrldm -2-yllpiperazin-1-
ylicarbonyl)cyclopentanamine;
7-({[(1R,38)-3-isopropyl-3-({4-[4-(trifluoromethyl)pyridin-2-yljpiperazin-1-
yl}carbonyl)cyclopentyllamino}methyl)-1H-pyrido][23-b][14]oxazin-2(3H)-one;

[

t
(
t
y
(
t
y



((i'S, 3R) - 3-(4-hydroxy- 3-net hyl but an- 2-yl am no) - 1-i sopr
opyl cycl opentyl) (4-(4-
W()t2007f0|7m1 onet hyl ) pyri di n-2-yl) pi perazi n- 1- yl ) reThB29061€03739

81
((|S 3R) - 3- (4- hydr oxy- 4- net hyl pent an- 2-yl am no) - 1-i sop

opyl cycl opent yl
(RS A R A PR 2 ftgomgtny)endpgrlEPozaTH
yljcarjonylhcytreichananmiag;

N- [(w(éérﬁ)uéo?opgl 4&4 y Ig% rggﬁe\mbk’ ﬁﬁwpﬂée?&%’n - A BRI R YN i1
pyrimigipy2r WHiRgHiBnFeNE: ) pyri di n- 2-yl) -5, 6- di hydr opyri di n- 1( 2H

1-but-R-yiH }yﬂ@{[hﬁ%ﬂealsoproprl -3-({4- [(4t(tr|tﬂuor%m%thyl)p3érll_dl_m -2- yl]plpezrazmI 1) h
et r ahydr o- ran me
ek T Pyrana-y
N-isofrenyl-3-(2:{(it %ﬁ@k%ysbprpw Bdf4rl4-Rrifjuoyontetigh phiridlipefr \iipiperadn- 1( 2H
yI}carBo‘nYl ﬁ‘o}cyclopent propanam|de 0 I )am no) cyel ope
N- [(1F§1 %fi’)“(p)i' é(@‘?&r(ﬁ%% %VT yr{zlygcf‘?? 1/I ) pi per a>z/| n- ?
yicarboplyl)aygodeatylindgn-2-amine;
N- [(1%53(31153;)30%% 33({4 &o(nmeametﬁynfp}n&ﬁz LhdipdrdAef-omet.hyl) pyri di
V'}Carww‘%ﬂwﬂ"@% f%}é{%fﬁt%ﬂ igryssAdminerdifigndge; ((1 S, 3R -1

(1R, 38)kN-oyiopentyl-33sapiopyl-3-({4-[4-(trifluoromethyl)pyridin-2- -Yllpiperazin-1-
yl}carboqp M&&B@{%@H& .no) cycl opentyl )(4-(4-(trifluoronethyl)p

erazin-1 -yl)methanone;
8-(2- “{1(3 §)§F6°P@PV‘£%‘?Uﬁylﬂu‘?!c"(‘ithﬁ}ﬁ’ém}’r %‘NW% ho) cycl openty
yl}carﬁoh&lkyuﬁlébeﬁtyi]a!ﬁlhch}qrc(bﬁe'ithyi\l)omp&lbdnpmaaﬂda| ) pi perazin-1

6,8- d| c)gqg %g bprowl Féﬂn [48[ |fIUfromSe6ha/|)p ”dllncz))/c]PI %rgﬁi{‘_)-/'l- ) (4-(5
y'}carbwkqw*mfaw& 4ht91r9qy9rpn@nhma@n;a 3mine;6-

N-[(1 Fd3$)3e;t§dpmp5/wgiqu4:l((ral:l)rombﬂwm}”@m%mmpe&a{zh-ﬁylﬁabboﬂyl)cyclopentyl]-
1234- tetr%g/?mg%%Ja%n mlner an- 4-yl ) et hyl am no) cycl opentyl) (4-(
2,5-anfpydro-1,3,4-trideoxy-3- {[(1R 385)-3-isopropyl-3-({4-{4-(trifluoromethyl)pyridin-2-yilpiperazin-1-
yicartidniihdyéisngnEhiRdiberidar;i m di n- 2-yl ) pi per azi n- 1-yl ) met hano
NS sy oPy - b gome Y i R er Ty LA am M gipai o6
dlmethylletgﬁlh)'Merammlwcl opentyl). (4-(6-

(1R sé)ts" ||s$dréiﬁl' QM BR3P FipaR01 A= W bdoBiPE [ 24- (ikioromethyl)pyridin-2-
y']P‘W{%’%@Eﬁ%”@iwﬁawﬁmgﬁ ‘et hyl ani no) - 1-i sopr opyl cycl ope
N-[(1F3S)t3)igaprdpl-I-t{4-14F (trfloeromethiyly gy 2-iyiliikirawind +-

yn}canydny B%Jeﬁ?l t@ﬁ%yd%}l}e[ﬁeé Bangne;

t hyl ty
S R GG R T R S ORE
methyiiét)apydpefnanBraniney| ) met hanone;

(1R 3§ S\ gziqrﬁ’eﬂ%xgﬁe%%l)aﬁsog’roﬂ%ﬁ SR{aIRYhiiBrtr ki 2L BREALRY D
yl}carbonyl cyclopentanamme
(1R,38)-N-(1H-indol-5-yimethyl)-3-isopropyl-3-({4-[4-(trifluoromethyl)pyridin-2-yi]piperazin-1-
yl}carbonyl)cyclopentanamine;
4-({[(1R,3S)-3-isopropyl-3-({4-[4-(trifluoromethyl)pyridin-2-ylpiperazin-1-
yl}carbonyl)cyclopentyllamino}methyl)phenol;
(1R.3S)-N-(4-fluorobenzyl)-3-isopropyl-3-({4-[4-(trifluoromethyl)pyridin-2-yllpiperazin-1-
yl}carbonyl)cyclopentanamine;
5-({I(1R,3S)-3-isopropyl-3-({4-[4-(trifluoromethyl)pyridin-2-yi]piperazin-1-
yl}carbonyl)cyclopentyllamino}methyl)-2-methoxyphenol;



car bonyl ) cycl opentyl ) benzenesul f onam de; 3-((1
R, 3S) - 3- (2- hydr oxypropan-2-yl)-3-(1 -(4-
woOrod7foreeon orret hyl ) pyri di n- 2-yl ) pi per azi ne- 4- caPOong10)€§03739

cl opentyl am no) - 2, 2- di met hyd pr opanoi ¢ aci d;
((1S,3R)-1-isopropyl -3-(pyridin-3-yl met hyl am no) cycl op
entyl)(4-(4-(trifluoronethyl)pyridin-2- yl)piperazin-1

6-({[(1R 3B ) IrisoprapuyAef4-[4-(trifluoromethyl)pyridin-2-yl]piperazin-1-

yl}carb()(1§l)§y ).antgl]eﬁremd?rﬁ%ﬁ)(y@-ﬁ@ﬁéﬂz@fﬂzﬁx@m =dngOpr opy! cycl opent

(1R 3% y(LJl ({31 In'!fltl'gup%g %EMS%&K% (El -{4- (tnﬂuoromethyl)pyrldm -2-yllpiperazin-
1-yljcaft{anB)c3eR)peBtafi@eingyy | (1 sopr opyl ) am no) - 1-i sopr opyl cycl ope
(18, S‘ﬁ)n‘él(ﬁénéﬂérﬂmé tf s bbr BRI BB A R ik iflioPoriethyYbyriRinPRY Tk Przih-1-

yl)metlf@n() &R 39) - 3- i sopropyl -3-(1-(4-(trifluoronethyl)pyridi
((1S,3M)-3-(3-Lh I ropeizgiai me}msomamhnwmbe)www(wteﬂuoydroéll%mrdrreke

y!)p|pe'\Ja'zgw(11Y ngé@agrggé;ggr opyl - 3-(1-(4-(trifluoromethyl)pyridi

((15.3@h$- t%wﬁwwzws@ﬁpw joeprepymreRRaTbd Hr (K Ay gestnyhpyridin-2-
y)pipehaArt LRnBB)andnd; sopr opyl - 3- (1- (4- (trifluoronet hyl ) pyri di
(18, d(lli)% (X k%&%&ej‘ @éﬁw%gutg'n 5. gkl%ﬁ'&)’ )sgéfrﬁ#)sgpg/gl%éﬁ 3))(42(4
(’[r'fluo(%ﬂegmmlf'd'!ﬂ2r3é)6}§?r@5'911 @H‘@Wamﬁ‘ﬁh al en- 2-yl net hyl am no) cyc
(18, 3hr9@mwo)<§ b-nfdinydeniah 2ugdnamat hadp) pYIEy cibipBntR)(4-(4-

er
(mﬂuozo('?e%’yg Igz 2 le)lgl‘IG '%%)J@)y”g?ﬁ Eé‘?l&lgpetaanom ‘cycl ohexyl am no)
((1S,3R) Br(watW)& mplngqulw.lp(rmylammo) -1-isopropylcyclopentyl)(4-(4-
(trifluokdrfetriyh SYPEIAERARY6-Hiydrbishriein 3 ¢ yirh @iRdrAé;N- 1- y1 ) met hanone
(18,307 dsopropyl-3-((g Iy WErR R BEHL S V'E?ﬁtw&m'rlo)?yglcgﬁ?n%‘f {:ycl opent
(tnﬂuoydrr)e(tlwl Byidigi2riF3, Grdihpdreyndinyl () -ydinethahonss| ) pi per azi n- 1
(1S, 31‘1 gﬂ?‘fd’b@l@%ﬂ'ﬁ/l neopent )ammo)cyclo?entyl)(4 S4 (trlfluoromethyl)pf/ndln -2-

di et h oxybénzyl am no) - 1-i sopr opyl cycl o
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((1S,3R)-1-isopropyl-3-(1-(tetrahydro-2H-pyran-4- yl)ethylammo)cyclopentyl)(4 (4-
(trifluoromethyl)pyrimidin-2-yl)piperazin-1-yl)methanone;
((1S,3R)-1-isopropyl-3-((3-methoxy-tetrahydro-2H-pyran-4-yl)methylamino)cyclopentyl)(4-(6-
(triﬂuoromethyl)pyridin42-y|)piperazin—1 -ylymethanone; ’
((18,3R)-3-(1,2-diphenylethylamino)-1-isopropylcyclopentyl)(4-(6-(trifluoromethyl)pyrimidin-4-
yl)piperazin-1-yl)methanone;
((18,3R)-1-isopropyl-3-(phenethylamino)cyclopentyl)(4-(2-methyl-6-(trifluoromethyl)pyrimidin-4-
yl)piperazin-1-yl)methanone;
3-fluoro-N-((1R,3S)-3-isopropyl-3-(1-(4-(trifluoromethyl)pyridin-2-yl)piperazine-4-
carbonyl)cyclopentyl)benzenesulfonamide;3-((1R,3S)-3-(2-hydroxypropan-2-yl)-3-(1-(4-
(trifluoromethyl)pyridin-2-yl)piperazine-4-carbonyl)cyclopentylamino)-2,2-dimethylpropanoic acid;



((i'S,3R)-1-isopropyl -3-(neopentyl am no) cycl opentyl) (4-
(4-(trifluoromethyl)pyridin-2-yl)piperazin-1-
wolyimartanone. 40. A conposition conprising a eonpBne003739

of claim1, or pharnmaceutiggal |y acceptable salt
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((1S,3R)-1-isopropyl-3- (neopentylamino)cyclopentyl)(4-(4-(trifluoromethyl)pyridin-2-yl)piperazin-1-
yl)methanone.

40. A composition comprising a compound of laim 1, or pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier.

41, A method of modulating activity of a chemokine receptor comprising contacting said
chemokine receptor with a compound of claim 1, or pharmaceutically acceptable salt thereof.

42, The method of claim 41 wherein said chemokine receptor is CCR2 or CCR5.

43. The method of claim 41 wherein said modulating is inhibiting.



57. The nmethod of claim56 further conprising

simul t aneously or sequentially adm nistering at |east
woney7anmeiivi ral agent. PCT/IB2006/003739
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44, A method of treating a disease associated with expression or activity of a chemokine
receptor in a patient comprising administering to said patient a therapeutically effective amount of

a compound of claim 1, or pharmaceutically acceptable sait thereof.

45, The method of claim 44 wherein said chemokine receptor is: CCR2 or CCR5.

46. The method of claim 44 wherein said disease is an inflammatory disease..

47, The method of claim 46 further comprising administering an anti-inflammatory agent.
48. The method of claim 47 wherein said anti-inflammatory agent is an antibodly.

49, The method of claim 44 whetrein said disease is an immune disorder.

50. The method of claim 44 wherein said disease is rheumatoid arthritis, atherosclerosis,

lupus, multiple sclerosis, pain, neuropathic pain, transplant rejection, diabetes, or obesity.

51, The method of claim 44 wherein said disease is cancer.

52. The method of claim 51 wherein said cancer is characterized by tumor associated
macrophages.

53. The method of claim 51 wherein said cancer is breast cancer, ovarian cancer or multiple
myeloma.

54, The method of claim 44 wherein said disease or condition is a viral infection.

55. - The method of claim 54 wherein said viral infection is HIV infection.

56. A method of treating HIV infection in a patient comprising administering to said patient a

therapeutically effective amount of a compound of claim 1, or pharmaceutically acceptable salt
thereof.

57. The method of claim 56 further comprising simuitaneously or sequentially administering at
least one anti-viral agent.



